Porting Gimp for SFU 3.0 & 3.5

Report prepared by Rodney Ruddock, Interop Systems

Gimp is an image manipulation program that can be used as a paint-like program as well. It is capable of working with image formats such as JPEG, GIF, PNG and many, many more. Gimp is in the same class of programs that you will find Corel Draw, Adobe Photoshop, and Photo-Paint. Specialized pallets and color separation can be done by advanced users. Gimp is an Open Source project licensed under the GNU GPL.

The Interix port of Gimp actually resulted in Gimp being ported twice. The start of this project began on SFU 3.0 and has now concluded on SFU 3.5. The first porting on SFU 3.0 involved a lot of discovery: discovery of process, discovery of dependencies and discovery of limitations. The second porting on SFU 3.5 leveraged the information from the first Gimp port and other applications ported between the two Gimp stages. Additional objectives continued the process of discovery during this second stage.

The SFU 3.0 port of Gimp involved a lot of discovery. Gimp was written on and for Linux systems. For a programmer building Gimp on a Linux system the effort is relatively straight-forward because supporting libraries and functionality exist a priori. For a programmer building Gimp on Interix the effort at the beginning is unknown because what functionality exists already through supportive libraries is unknown or only partially known, and certainly with no or little prior existing support.

The determination of dependencies for Gimp and dependencies for the dependencies was a “top-down” process. The approach was to find the minimal number of supportive libraries and utilities needed to build a functional Gimp. The initial information indicated that few supportive libraries would be needed (such as GTK+ and X11). Reality soon adjusted this initial understanding as the project was begun. The job quickly became involved and complex. The number of dependencies grew quickly and the complexity grew too. The SFU 3.0 result was a statically linked Gimp and related utilities being delivered in a software package totaling just over 362 megabytes in size. Not a small project.

For the final delivery of Gimp it was determined that the package should be built using shared libraries as this would be smaller and less resource intense. The imminent release of SFU 3.5 delayed this stage as it was deemed best to complete the project on 3.5 using shared libraries. The final SFU 3.5 Gimp port consumes approximately 150M of disk space.
Beginning on SFU 3.0 with Gimp 1.3.8

Preparations

When beginning to port any software application certain “normal” preparations are done before attempting to configure the software. However, after this the exercise becomes a process of discovery during the configure, build and install. The cause or reason for particular additional actions needed are sometimes obvious, though previously unknown, or difficult to understand until discovered. The entire process is highly iterative and can involve a large amount of trial and test and retrial.

The easiest and least error prone approach when porting an application for the first time is to build libraries and programs statically (rather than using dynamic/shared libraries) in debug mode (gcc’s “-g” option). The output from all configures, builds and installs are recorded in files to aid in discovering how to get the application’s port to move toward a successful conclusion.

For starting the port of Gimp several typical actions took place: Gimp configure information was checked as being up-to-date for Interix information, /usr/local/lib and _ALL_SOURCE was added to the local environment variables to be used by the configure. Then, if possible, any use of the gcc compiler’s options “-fPIC” or “-fpic” were disabled since these options for position independent code (PIC) with Interix’s gcc do not always produce correct output with shared objects (or DSO’s) and irregularly cause problems with static objects/libraries. Running configure and examining its output begins the long porting process.

The Libraries

Gimp relies on several libraries and utilities that in turn rely on many other libraries. Each of these libraries in turn needed to be ported and installed following the pattern described earlier. While reliance on other libraries is not unusual, the quantity, size and complexity of the additional new libraries for Gimp was well beyond normal for a single application. A dependencies table is provided as an appendix. The entire list of libraries needed to build Gimp completely is: 

 ICE, SM, X11, Xft, Xpm, Xrender, atk, c, db, dl, expat, fontconfig, freetype, gdk-x11, gdk_pixbuf, gimp, gimpbase, gimpcolor, gimpmath, gimpmodule, gimpprint, gimpui, gimpwidgets, glib, gmodule, gobject, gtk-x11, iconv, intl, jpeg, m, pango, pangoft2, pangox, pangoxft, png, tiff, z

Gimp is developed and maintained on Linux systems and many Linux systems have their own peculiarities for installed applications and libraries. As such, certain actions have been made by the developers and maintainers over time about Gimp and many of the libraries Gimp depends upon. Some of these assumptions include that all  dependent libraries are already installed shared and that some parts of these libraries which are not normally installed (as defined by their maintainers) are placed in special locations. The Gimp configuration assumes this information. As such the build environment is created to depend on this system configuration. This results in several makefiles that need to be “hand tuned” and several library makefiles hand tuned to match these Gimp changes. The Gimp software can link with static libraries as evidenced when reading the source code. However, header files and configuration information appear with no direction for doing this. The result is more hand tuning of makefiles. All this hand tuning is a trial and test process that is time consuming due to the sheer size of Gimp. As this has to be done for Gimp it in turn needs to be done for several of the dependent libraries; a cascading effort.

A common difficulty when porting several of the above listed libraries was the API poll(2). The poll() API was added to Interix  to solve a specific problem and thus was implemented to just what was needed. A large part of the specification for poll() is not implemented. Enough poll() functionality exists for configure scripts to direct the software being built to use poll(). However, the software assumes poll() is fully functional since the software can be built without complaint. The result is software that runs erroneously. Tracking and fixing this problem takes considerable time. The completion of the poll() API would make the porting process smoother for all libraries and applications. The poll() API continues to create problems for all applications being ported.

While directing configure not to use PIC, regularly this directive is ignored. Again this can potentially cause difficulties if not found and hand corrected in the makefiles or the configuration file itself for the different applications or libraries.

In addition to PIC not functioning with gcc, the optimization levels 2 and 3 appear to have some difficulty causing some test code for libraries (libpng for example) to crash. This is something that needs to be examined separately.

A large amount of time was spent with GTK+ forcing it to find and include the image types. GTK just couldn’t configure as a static library for any image type. All of its makefiles had to be overridden for which image libraries to include, their location and activating defines. This is  not an Interix problem specifically. Rather the maintainers of GTK have not kept or written configure to work with a static build
.

After the library Pango had been ported it did not become clear until an attempted  link with Gimp that additional parts of Pango beyond the default build needed to be added. There was no direction in Pango forewarning of this need nor with Gimp. This in turn showed additional libraries needing to be ported in a cascading dependence. Pango needed libXft which in turn needed fontconfig and freetype. Then freetype needed  xrender which in turn needed render. Finally fontconfig needed expat.

Another link attempt showed that Gimp depends on several more libraries: libart and libgimpprint. Libgimpprint further depends on libXmu, libAA and mpeg.

Publicly available, up to date versions of each of these additional libraries needed to be found and ported. The software (Gimp, GTK+) makes explicit checks for recent versions. Each port of each library was different. Some required little effort though still consuming time. Others required extensive work to the build environment, in manners already described earlier, consuming more time.

Assembly code is used in some of the needed libraries. The default method of naming assembly functions does not match the naming convention requirements for linking with Interix. The naming is conditionalized for the correct naming by __MINGWIN32__ and thus the addition of __INTERIX clears this problem up. The discovery of the correction is not obvious. It may be worth it to allow both naming conventions in an assembly file, but to have gcc generate only the correct output. This would be a portability enhancement.

X11 font files are needed for Pango and hence Gimp. With the X11R5 included with SFU 3.0 the X11 font files are not included. The fonts from X11R6.6 were borrowed from the Interop Systems X11R6.6 port
.

The port for Gimp on SFU 3.0 was actually multiple ports. Overall, outside of poll() and PIC, Interix has the needed functionality. The long effort was mostly spent on configuration issues with the software rather than working around missing system functionality.

Between the Gimp Ports

Between the two Gimp ports a large number of software applications and libraries were ported to SFU 3.5. Many of these were ported previously while many were new
. With the addition of new functionality to SFU 3.5 such as pthreads, the updating of several utilities (such as gcc) and the updating of libraries (such as X11 to X11R6.6) the procedures for making these ports needed to be adjusted. Overall, many ports became easier though some did present new challenges. Work with shared libraries was performed more regularly. This large set of exercises provided a larger and more extensive knowledge base for the second stage of the Gimp port.

Finishing on SFU 3.5 with Gimp 2.0.0

During the time the SFU 3.0 Gimp port concluded and the SFU 3.5 Gimp port began a large number of updates were done to Gimp, GTK+ and most of the dependent libraries and utilities. These extensive updates meant that the work previously done could no longer be used. The newer Gimp and GTK+ were explicitly requiring newer versions of the dependent libraries.

Using the knowledge gained from the SFU 3.0 Gimp port (“top-down”) the approach this time was to work from the “bottom-up.” This approach was looked at as being faster since the process of discovery of dependencies was now already known. Using the dependency table list in the Appendix the most depended-upon libraries were completed first and then the next higher libraries. This reduced the need to  revisit previously completed ports as often as with SFU 3.0.

Several of the libraries were completed without major tribulations. The new versions were extracted and their configuration files adjusted to produce code for SFU 3.5 that did not use PIC and would create shared libraries when available. Any utilities created as part of these libraries also became linked with the matching shared libraries. Knowledge obtained during the SFU 3.0 port was used when appropriate. For example, information about correctly getting the different image formats to be part of the GTK+ build process had to be applied again.

As each library was completed, it was bundled into the new packaging standard and posted as available for SFU 3.5 users visiting the /Tools warehouse and website. This provided to the Interix community at large more available and current functionality while having a larger body of people testing the implementation. The resulting feedback resulted in mostly minor adjustments to the binary software packages.

As the porting “moved higher” in the dependencies more difficulties were encountered. GTK+ was particularly difficult. Problems encountered with a particular version were so bad that porting was suspended until a newer, better version was available
. 

Many of the “higher” libraries such as Pango and GTK+ use not only the dependent shared libraries already installed, but also parts of themselves to build utilities to create source and header files. These created files are then used to complete the build of the library. The result is that one library is actually a collection of several libraries that are interdependent on one another. Since these “higher” libraries are not yet installed and are contained solely with the build-tree, the utilities are linked to the shared libraries relatively. Yet, these utilities are used from relatively different locations. This is a shared library nightmare that a group of libraries attempted to overcome using specialized shell scripts in place of the actual utilities. The intend of the special shell scripts was to correctly set environment variables and relocate the status of the current directory so that the relative library links could be found. These very complex scripts just do not work.

To work around the non-working scripts some hand tuning was done to allow the relative library links to work. Specifically symbolic links were created for the relative paths to work, some in-library utilities were forced for link with absolute paths and some additional shell scripting done. These work-arounds were discovered after many time-consuming attempts to make the build environment work as provided.

Much later it became apparent that several of the in-library utilities could not correctly run because the library’s makefiles often linked the same library more than once. This resulted in the need to rebuild these individual utilities.

Except for the poor inter-library utility links, the higher level libraries appeared to work quite well. Though it should be noted that resolving the linking problems consumed an enormous amount of time. With the Gimp-dependent libraries being built and published, several /Tools Forum members began efforts matching some of the libraries concurrent to this work. The problems they encountered and asked about in the /Tools Forum were usually the same as described here.

Version 2.0.0 of Gimp was a significant improvement over version 1.3.8 used for SFU 3.0. The Gimp configuration file was modified as per usual with other applications to include information about building Interix shared libraries and not using PIC. It was found that Gimp was looking for specific configuration information for several of the dependencies that the dependencies had not installed. This resulted in some additional work filling in this information and updating the matching binary packages. Gimp had difficulty acknowledging that the expat library was correctly installed and the configure was corrected. Once the installed libraries that Gimp depends upon were verified with proper shared library links, Gimp built with no difficulties. However, similar to some previous libraries, the internal Gimp libraries needed some correction for shared libraries that they linked against to correct relative paths. Once this was accomplished Gimp 2.0.0 executed correctly.

Conclusions

Gimp is a large software project that requires a large amount of effort to built. The knowledge gained from the initial SFU 3.0 port was used to advantage when beginning the SFU 3.5 port. Future ports should become easier with this knowledge and the fact that the software itself is improving. Interix has most of the functionality expected by Gimp and it’s dependent libraries. API’s that required adjustment or implementation have been noted here (poll) or through previous requests.

The porting of the dependent libraries provides a base for many other applications to be built as well. The KDE for example uses many of these same libraries (and many more not yet ported) and Interix users have begun KDE ports leveraging off of the work done for Gimp
.

Appendix

Gimp 2.0.0 Dependencies (as built)

This list for Gimp includes the libraries loaded at run-time and the libraries dynamically loaded once Gimp has started running ("[...]"). Those libraries marked with a '*' are part of the Gimp software distribution. The dependencies are listed with each library.
Gimp (the application)

X11, Xft, Xrender, art, atk, c, dl, expat, fontconfig, freetype, gdk-x11, gdk_pixbuf, gimpbase, gimpcolor, gimpmath, gimpmodule, gimpthumb, gimpwidgets, glib, gmodule, gobject, gtk-x11, iconv, intl, m, pango, pangoft2, pangox, pango, xft, z

[ICE, SM, X11, Xft, Xpm, Xrender, atk, c, db, dl, expat, fontconfig, freetype, gdk-x11, gdk_pixbuf, gimp, gimpbase, gimpcolor, gimpmath, gimpmodule, gimpprint, gimpui, gimpwidgets, glib, gmodule, gobject, gtk-x11, iconv, intl, jpeg, m, pango, pangoft2, pangox, pangoxft, png, tiff, z]

Libraries with dependencies
art

        m, c

atk

        glib, gobject, gmodule, intl, iconv, dl, c

c

        {already installed}

db

        {already installed}

dl

        {already installed}

expat

        c

freetype

        z, c

fontconfig

        expat, freetype

gdk-x11

 c, pangoxft, Xft, freetype, Xrender, fontconfig, pangox, X11, pango, gobject, gmodule, glib, dl, m, intl, iconv, gdk_pixbuf

gdk_pixbuf

        c, gmodule, dl, gobject, glib, m, intl, iconv

gimp *

        gimpcolor, gimpbase, gobject, glib, intl, iconv, expat, c

gimpbase *

        gobject, glib, intl, iconv, expat, c

gimpcolor *

        gobject, glib, intl, iconv, expat, m, c

gimpmath *

        gobject, glib, intl, iconv, expat, m, c

gimpmodule *

        gimpbase, gmodule, gobject, glib, dl, intl, iconv, expat, c

gimpprint

        db, m, c

gimpui *

gimp, gimpwidgets, gimpcolor, gimpbase, gimpmodule, gtk-x11, gdk-x11, atk, gdk_pixbuf, m, pangoxft, Xft, freetype, Xrender, fontconfig, pangox, X11, pango, gobject, gmodule, glib, dl, intl, iconv, exapt, c

gimpthumb *

        gimpmath, gdk_pixbuf, gobject, gmodule, glib, intl, iconv, expat, m, dl,

 c

gimpwidgets *

gimpbase, gimpcolor, gtk-x11, gdk-x11, atk, gdk_pixbuf, pangoxft, Xft, freetype, z, c, Xrender, fontconfig, pangox, X11, pango, gobject, gmodule, glib, dl, intl, iconv, expat, m

glib

        iconv, intl, c

gmodule

        glib, intl, iconv, dl, c

gobject

        glib, intl, iconv, c

gtk-x11

gdk_pixbuf, gdk-x11, pangoxft, Xft, freetype, Xrender, fontconfig, pango, x, X11, pango, atk, gobject, gmodule, glib, dl, m, c, intl, iconv

ICE

        {already installed}

iconv

        c

intl (part of gettext)

        iconv

jpeg

        c

m

        {already installed}

pango

        intl, iconv, glib, freetype, expat, Xft, Xrender

pango

        gobject, gmodule, glib, dl, c, intl, iconv

pangoft2

        pango, fontconfig, freetype, gobject, gmodule, glib, dl, c, intl, iconv

pangox

        pango, X11, x

pangoxft

        pangoft2, pango, Xft, freetype, z, Xrender, X11, fontconfig, c

png

        c

SM

        {already installed}

tiff

        m, c

Xft

        fontconfig, freetype, Xrender, X11, c

Xpm

        SM, ICE, X11, c

Xrender

        render, X11, c

X11

        {already installed}

zlib

        c

� When building shared libraries on SFU 3.5 the same problem existed with regard to getting the image types specified.


� SFU 3.5 includes X11R6.6 with fonts from /Tools.


� Please refer to the /Tools website for a full, current listing.


� It should be noted that programmers on other operating systems had difficulties with GTK+ version 2.4.0 as well.


� To date none of these KDE ports have been successful.
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