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Abstract

GePhex is an interactive effect system for video jockeys. The effects can be controlled with external devices like
joysticks, web-cams, or midi-devices. New effects can be designed in a GUI (Graphical User Interface) by compos-
ing basic effectsinto more complex ones.

This book gives new users an introduction to the GePhex system. The basic concept of effect-graphs is described.
The reader learns how to use the system and the steps to create new effects. The last chapters hold information for
developers.

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

This document is distributed in the hope that it will be useful, but WMITHOUT ANY WARRANTY; without even the implied warranty of MER-
CHANTABILITY or FITNESSFOR A PARTICULAR PURPOSE. See the GNU General Public License for more details.

Y ou should have received a copy of the GNU General Public License along with this program; if not, write to the Free Software Foundation, Inc.,
59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
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Chapter 1. Introduction
What is GePhex

GePhex is a software-based interactive video-effect system. Video jockeys can use this system to modi-
fy or recombine existing footage or create new video effects in an interactive process. External devices
like joysticks, midi-keyboards, or web-cams can influence the real -time video generation.

GePhex is Free Software. Y ou can usg, distribute and modify GePhex under the terms of the GPL.

GePhex isamulti platform project. Supported operating systems are Win32, Linux, and Mac OS X.
Thereisaso aport to FreeBSD.

GePhex allows the construction and modification of video-effects on different levels:

The users view of a video-effect is a data-flow graph with sources, modifiers and destinations. The
data in these effect-graphs are typed. That means the inputs and outputs of the modules have types
e.g. video, color or number. The user can create complex effects by connecting inputs and outputs of
the same type.

Not all inputs must be connected. The user can set the values for unconnected inputs with the GUI.
These values can be saved in so called snapshots.

The effects can be influenced by the environment in two ways. First, special source-modules inject
data from hardware devices like midi-devices, web-cams, or joysticks. Second it is also possible to
connect special GUI elements to the inputs of a module (think slide-bars, color choosers, file dialogs,

).

Developers can extend the system with the plugin mechanism for modules and types.

GePhex's History

The project started in the late summer 2001.

In autumn 2002 was the first public vjing session at the fmi party on the campus of the university of
Passau, Germany.

In autumn 2003 there was a public session in Vienna and another session at the fmi party in Passau,
Germany.

In December 2003 we released the first stable version (0.0.4).

In June 2004 we released the second stable version (0.4). At this time we also started with the design
of version 0.5, which will be a complete rewrite. As of the time of thiswriting (March 2005), thereis
only aminimal prototype system of gephex-0.5.

In November 2004, we were invited to the piksel [http://www.piksel.org] meeting in Bergen, Nor-
way. We released version 0.4.1 shortly before.
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* Vesion 042 was released some weeks after piksel. It includes support for

freiOr

[http:/Avww.piksel .org/FreiOr], a simple effect APl we designed in Norway, and some other stuff we

did there (e.g. v4l2 support).

 In February 2005, experimental support for Mac OS X and ports of most effecTV

[http://effectv.sf.net] effects was added to version 0.4.3.

Security Note

With the default configuration the GePhex engine listens at the TCP port 6666. The GUI connects to this
port to control the engine. There is no authentication necessary to connect to the engine. This could be a
security hole if used in a hostile environment. Never start this software as root and don't useit in an net-

work that is connected to the internet without protection (e.g. afirewall).

GePhex's Components
The Engine

The engine can be started from the console with the gephex- engi ne command. The only environ-
ment variable that is used is DI SPLAY for the output under X11. All options are set in the configuration
file ~/ . gephex/ 0. 4/ gephex. conf . If this file does not exist, a default configuration file is cre-

ated.

common {
medi a_pat h = [/ hone/ t np/ sei del / gphx/ shar e/ gephex]

engi ne {
nodul e_pat h / hone/ t np/ sei del / gphx/ | i b/ gephex/ nodul es/ ]
type_path / hone/ t np/ sei del / gphx/ | i b/ gephex/types/]
freiOr_path /[ hone/cip/seidel/.freiOr-1/11Db/]
graph_path / hone/ ci p/ sei del /. gephex/ 0. 4/ gr aphs/ ]

i pc_uni x_node_prefix [t mp/ gephex_socket ]
i pc_type i net]

i pc_port 6666]

renderer _interval 40]

net _i nterval 40]

In the following, apat h isasemicolon separated list of directories, which are searched by the enginein

the given order.

medi a_pat h isused for both engine and gui. It tells the engine and the gui where media (i.e. images,

videos, fonts, ...) is located.

Table 1.1. Optionsfor gephex-engine

Option Explanation Type

nmodul e_pat h tells the engine where to ook for string
gephex effect modules

type_path tells the engine where to look for string
gephex types
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Option

Explanation

Type

frei Or_path

tells the engine where to look for
freiOr [http://www.piksel.org/FreiOr]
effects

string

graph_path

tells the engine the location of the
user created graphs. The first direct-
ory in this path is used to store new

graphs.

string

i pc_type

tells the engine how to connect to the
user interface. Y ou can select
betweeni net for ainternet-protocol
based communication, on Unix plat-
formsuni x for Unix domain sockets
and nanmedpi pe for named pipeson
win32 systems. If engine and GUI
run on the same host the usage of non
ip based communication is preferred
because it has less overhead.

string

i pc_uni x_node_prefix

specifies where the unix node (fifo) is
created when usingi pc_t ype
uni x

string

i pc_port

specifies the port number when using
i pc_typeinet

int

renderer _interval

tells the engine how often the current
graph should be updated. It expects
the time between updates in milli-
seconds. A value of 40 is equivalent
to 25 updates per second.

int

net _interval

tells the engine how often to read
commands from the user interface.lt
expects the time between reads in
milliseconds.

int

autostart

if set, the engine automatically starts
the update loop

bool

render_graph_id

theid of the graph that should be
loaded at the beginning

string

render_snap_id

theid of the snapshot that should be
loaded at the beginning

string

ttl

All optionsthat can be set in the config file can be overridden from the command line.

timeto live: if the valueisnot 0, the
engine terminates itself aftert t | up-
date cycles

> gephex-engi ne --ipc_port=1234

overrides the value of the optioni pc_port.

The- - hel p option shows alist of available parameters with a short help text.

int

For example
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> gephex-engi ne --help
wel cone to...

----- [ -\ _{ NN T -
------ 1 || =0 (D0 ol & comese
----- \_ N NN
e T Y O e O IS
LI P i
[ versi on: "0.4.3"]

[build tine: "Mar 5 2005 - 00: 13: 18"]
Usage: [/ Users/ georg/ gphx//bi n/ gephex-engi ne-real [options]
The al | owed options are:
--medi a_path List of directories that contain videos, inmages and fonts (separat

The GUI (graphical user interface)

The gui can be started on the console with the gephex- gui command. There are two environment
variablse that influence the guis behaviour, see the note at the end of the section. All options are set in
the configuration file ~/ . gephex/ 0. 4/ gephex. conf . If thisfile does not exist a default configur-
ationfileis created.

common {
medi a_pat h = [/ hone/ t np/ sei del / gphx/ shar e/ gephex]
gui {
i pc_type = [i net
i pc_i net _host nane = [l ocal host ]
i pc_port = [ 6666]
i pc_uni x_node_prefix = [/tnp/gephex_socket
engi ne_bi nary = [/ home/ t np/ sei del / gphx/ bi n/ gephex- engi ne]j

medi a_pat h isused for both engine and gui. It is a semicolon separated list of directories, which con-
tain media for GePhex (i.e. images, videos, fonts, ...).

Table 1.2. Optionsfor gephex-gui

Option Explanation Type
i pc_type string
tells the engine how to connect to the
user interface. Y ou can select
betweeni net for ainternet-protocol
based communication, on Unix plat-
formsuni x for Unix domain sockets
and nanmedpi pe for named pipes on
win32 systems. If engine and GUI

run on the same host the usage of non

4
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Option

Explanation

Type

ip based communication is preferred
because it has less overhead.

i pc_uni x_node_prefix

specifies where the unix node (fifo) is
created when usingi pc_t ype
uni x

string

i pc_port

specifies where the number when us-
ingi pc_typei net

int

engi ne_bi nary

the full path of the engine executable.
It is used to spawn aengine process if
necessary.

string

All options that can be set in the config file can be overridden from the command line. For example

> gephex- gui

- -medi a_pat h=/ mt / dat a/ f oot age/

overrides the value of the option nedi a_pat h.

The- - hel p option shows alist of available parameters with a short help text.

> gephex- gui
Usage:

--help
/ User s/ geor g/ gphx/ / bi n/ gephex- gui - r eal

The al | owed options are:

--medi a_path List of directories that contain videos,

The GePhex Script

[ opti ons]

i mages and fonts (separat

On unix platforms, a script called gephex isinstalled. It takes care of starting the engine and the gui.

The engine is started in an x-terminal-emulator, which defaults to x-terminal-emulator, and if that does
not exists on your system xterm is used.

To override this behavior, you can set the GEPHEX_XTERM environment variable. Make sure that
your terminal emulator accepts the "-€" flag to execute a program. To add extra flags to your terminal
emulator, use the GEPHEX_XTERM_FLAGS environment variable. Example:

> GEPHEX XTERM=at er m GEPHEX XTERM FLAGS="-fg green -bg bl ack" gephex

If you need even more control, look at the file ~/.gephex/run_in_terminal.sh. If you want to restore the
default for some reason, it's OK to simply delete it, gephex will copy the default file if it does not find it

there.

Note

The gui uses the same mechanism to start the engine, so you can provide the GEPHEX XTERM* vari-

ables for the gui, too.




Chapter 2. Installation

Since GePhex is free software you can get the source code and compile it on you own. Or if you have
one of our core platforms you can download the precompiled binaries from our website
[http://www.gephex.org].

Building from the Sources

It is not very difficult to compile your own version of GePhex. Especially on Unix, if you aready in-
stalled software with "configure” and "make install" there should be no big surprises for you here. On
windows, you need a copy of msvisual studio 6 and severd libraries.

Before we can start we must get a version of the GePhex source code. There are official releases as tar
balls on the website [http://www.gephex.org/download.php] and the developer versions available via
arch [http://www.gnu.org/software/gnu-arch/].

Getting the latest Version from the Arch Archive

| assume that you use the tla arch-client. To get the latest version you need to register the gephex
archive. The name of the archive is gephex@ephex. or g--2004 and the location is ht -
tp://arch. gephex. or g/ gephex/ 2004.

bash@uost: ~$ tla regi ster-archive http://arch. gephex. or g/ gephex/ 2004
Regi st eri ng archi ve: gephex@ephex. org--2004
bash@ost : ~$

The full name of therevisionisgephex- - mai n- - 0. 4:

bash@ost: ~$ tla get -A gephex@ephex. org--2004 gephex--main--0.4 GePhex

* from archi ve cached: gephex@ephex. or g--2004/ gephex--mai n--0. 4--patch-1727
* patching for revision: gephex@ephex. or g--2004/ gephex- - mai n-- 0. 4- - pat ch- 1728

* making pristine copy
* tree version set gephex@ephex. org--2004/ gephex- - mai n--0. 4
bash@ost : ~$

This command will fetch the latest version of gephex into the directory . / GePhex.

If you have questions regarding arch please have a look at the projects homepage
[http://www.gnu.org/software/gnu-arch/].

Getting a Distribution-Tarball

Visit our download page [http://gephex.org/download.php] and get arelease. Let's assume the tar ball is
caled gephex- 0. 4. t ar. gz. Just unpack thefile.

bash@ost: ~$ tar xvzf gephex-0.4.tar.gz
gephex- 0. 4/ AUTHORS

gephex- 0. 4/ BUGS

gephex- 0. 4/ ChangelLog

gephex- 0. 4/ | NSTALL
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On windows you can use, for example, WinRAR [http://www.rarlab.com] to unpack the file.

Building on Unix Platforms
Bootstrapping

This step is only necessary when you got the sources from the arch repository. The distributed tar balls
are aready "bootstrapped".

To do the bootstrapping, you need some additional software. This includes autoconf and automake and
some additional packages to build the documentation etc. Y ou should use rather new versions of auto-
make and autoconf. For automake, 1.8 is known to work and 1.4 is known to *not* work with our build
system. For autoconf, 2.59 is known to work.

Note

When installing from atar ball, this software is * not* needed!

» autoconf [http://www.gnu.org/software/autoconf/] automake
[http://www.gnu.org/software/automake/] libtool [http://mww.gnu.org/software/libtool/]

» python [http://www.python.org/]

 DocBook DTD [http://dochook.sourceforge.net/projects/docbook/] DocBook XSL  Stylesheets
[http://docbook.sourceforge.net/projects/xsl/]  xdtproc  [http://xmisoft.org/XSLT/]  docbook2x
[http://dochook2x.sourceforge.net]

GePhex uses autoconf and automake for the configuration and generation of Makefiles. Use the script
boot st r ap. sh to create the build-system without further intervention.

bash@uost: ~$ cd GePhex
bash@ost : ~/ GePhex$. / boot st rap. sh
runni ng acl ocal ..

running |ibtoolize --force ..

runni ng aut oheader

runni ng aut omake --add-m ssing --copy ..
runni ng aut oconf

./ configure has been successfully built!
See './configure --help' for available options

Configure and Build
This step configures the build system for your system. Y ou need the following libraries to get all the fea-
tures of GePhex:
* libgt [http://doc.trolltech.com/3.3/index.html] xlib [http://www.xfree.org/]
o libsdl [http://www.libsdl.org/index.php] libpng [http://ww.libpng.org/pub/png/libpng.html] mesa

[http:/iwww.mesa3d.org/] avifile [http://avifile.sourceforge.net/] alsa [http://alsa-project.org/] aalib
[http://aa-project.sourceforge.net/aalib/]
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At the very least you should have libgt and xlib installed. If not the GUI will not be built.

At this point you can choose the location where the software should be installed. Some specia options to
include/exclude features can also be activated here. Normally it is not necessary to use any specia para-
meters because everything is checked automatically by the configure script.

To see the available options you can usethe conf i gur e script:

bash@ost : ~/ GePhex$. / confi gure --help
“configure' configures this package to adapt to many ki nds of systens.

Install ation directories:
- - pr ef i x=PREFI X install architecture-independent files in PREFIX
[/usr/local]

Opt i onal Feat ures:

- - enabl e- mx Turn on MW support (still runs on x86 that don't
have MUX) [default=yes]

--enabl e-seri al i ze-franebuf fer
Serialize the framebuffer type (for previews in the
gui ) [default=no]

Opt i onal Packages:

--with-SDL_I MAGE Turn on SDL_I| MAGE support (default=yes).
--wWith-SDL_TTF Turn on SDL_TTF support (default=yes).
--w th- AVI FI LE Turn on AVI FI LE support (default=no).
--wi t h- MPEG3 Turn on MPEG3 support (default=no).
--with-LI BPNG Turn on LI BPNG support (default=no).
--wi th-AALI B Turn on AALIB support (default=yes).
--W t h- ASOUNDLI B Turn on ASOUNDLI B support (default=yes).
--W t h- V4L Turn on VAL support (default=yes).

--W t h- GsS Turn on OSS support (default=yes).
--With-LI NUX JOYSTICK  Turn on LINUX JOYSTI CK support (default=yes).
--W t h- FFMPEG Turn on FFMPEG support (default=yes).

Sone i nfluential environnment vari abl es:

" FRBINCACHE The size of the cache of the i mge source nodule in MB

So let's do the actual configuration:

bash@ost : ~/ GePhex$ ./configure --prefix=/usr

checking for a BSD-conpatible install... /usr/bin/install -c
checki ng whether build environnent is sane... yes

checking for gawk... gawk

checki ng whet her make sets $(MAKE)... yes

checking for g++... g++

Now we can start the build process. Depending on you system this could take along time.

bash@ost : ~/ GePhex$ make
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make all-recursive

make[ 1]: Entering directory " /hone/ martin/ code/ gephex/ GePhex

Making all in base

make[ 2] : Entering directory "/hone/ martin/code/ gephex/ GePhex/ base
Making all in src

make[ 3]: Entering directory " /hone/ marti n/code/ gephex/ GePhex/ base/ src

Installation
The following command installs the software on your system. The two binaries for the user interface
gephex- gui and the rendering engine gephex- engi ne and the gephex wrapper script gephex

will be installed in the PREFI X/ bi n directory and the location of the plugins is in PREFI X/
i b/ gephex.

bash@ost : ~/ GePhex# nmake i nstal |

Note

Y ou might need to be root to install (depending on the installation prefix you chose).

Create your own Debian Packages

Users of the Debian GNU/Linux OS can create Debian binary packages from the source and install these
as root with dpkg.

To build Debian packages you need these Debian packages installed:

» debhelper
e libgt3-mt-dev
e libsdl1.2-dev

* xlibmesa-dev

* libpngl2-dev
 libavifile-0.7-dev

* libsdl-ttf2.0-dev

* libasound2-dev

* libmpeg3-dev

e libsdl-imagel.2-dev
» automakel.8

* libtool

e autoconf
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* python

» docbook-xml

+ docbook-xsl

» docbook2x

» xdtproc

Not al necessary files for building the Debian packages are included in the dist tar balls. You need to
get afull copy of the gephex source tree from the arch repository. The necessary steps to do this are de-
scribed above.

First bootstrap the clean source tree by calling the bootstrap.sh script in the root of the source tree. Then

build the packages with the dpkg-buildpackage commando. After a successful build you can install the
generated packages as superuser with dpkg.

bash@ost : ~/ GePhex$ ./ boot strap
bash@ost : ~/ GePhex$ fakeroot dpkg- buil dpackage
bash@ost : ~/ GePhex$ sudo dpkg -i ../gephex_0.4-1 i 386.deb

Building on Mac OS X

Building on Mac OS X isvery similar to building on other UNIX systems.

Note that the tools described here are only one choice of several alternatives. If you find a better way to
build gephex on Mac OS X let us know [http:/lists.gephex.org/mailman/listinfo].

Here comes alist with tools that can be used to build gephex.

» fink [http://fink.sourceforge.net/]

» the developer tools from apple (I got them from my installation cd, but i installed an update to gcc
from here [https://connect.apple.com/])

e x11 server + sdk (for example the sdk for the x11 server provided by apple
[http:/Iwww.apple.com/macosx/features/’x11/] comes as an extra package with the devel oper tools)

e gt (I used finks qt)

» sdl and sdi_image (for loading images other than bmp files, again | used finks versions)

After that everything should work as described in the section called “Building on Unix Platforms’.

If you manage to compile and link gephex against the native gt version for Mac OS X please |et us know
[http://lists.gephex.org/mailman/listinfo]!

We are looking for people to improve gephex on Mac OS X. Important areas that need work:

e audio support (audio input and audio output module)

 better output driver (current x11 output is slow, sdl seems broken)

 altivec optimisations of some basic modules (xfader, ...)
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Installation

If you areinterested let us know [http://lists.gephex.org/mailmany/listinfo]!

Building on Windows
What you need

The following programs and libraries are needed to compile gephex on win32:

* msvisua studio 6 (at least the command line interpreter)

e python [http://www.python.org/downl oad/]

* nasm [http://nasm.sourceforge.net/]

« libgt (2.3nc) [http://mwww.trolltech.com/downl oad/qt/download_noncomm.html]

o sdl [http://libsdl.org]

o sdl-image [http://www.libsdl.org/projects/SDL_image]

» sdI-ttf (choose the devel Zip file for visual studio 6) [http://www.libsdl.org/projects/SDL _ttf]
 directx sdk [http://www.microsoft.com/windows/directx/default.aspx]

» ffmpeg (distributed with GePhex in source form) [http://ffmpeg.sourceforge.net]

e MinGW/MSYS (needed to compile ffmpeg) [http://www.mingw.org]

Environment and Path

The python, nasm and qt (uic, moc) binaries must be in the PATH. Y ou need to set up the following en-
vironment variables:

SDL_DIR base dir of SDL

SDL_DIR base dir of sdi

SDL_IMAGE DI  basedir of sdl-image

gDL_TTF_DI R base dir of sdl-ttf

QTDIR base dir of gt

DXSDK_DIR base dir of directx sdk

Building ffmpeg

Before building GePhex, ffmpeg must be built. Fire up MSYS and chdir into
“${ gephex-dist} /contrib/ffmpeg”. Then execute

> ./configure --enabl e-shared
> make

If everything works out, the necessary dlls are now in “${ gephex-dist} /contrib/ffmpeg/libavformat” and
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Installation

“${ gephex-dist} /contrib/ffmpeg/libavcodec” . There are two ways to build GePhex (all paths are relative
to your gephex dir):

Building with the Visual Studio IDE

Create the following empty foldersin your gephex dir:

» $gephex-dir/dlls

« $gephex-dir/dll s/ nodul es
e $gephex-dir/dlls/types

e $gephex-dir/ graphs

Copy

» $gephex-dir/datal/ gephexw. conf. def aul t to $gephex-di r/ gephex. conf,

* $gephex-dir/config_h.w n32to$gephex-dir/config.h,and

» thegraphsin $gephex- di r/ exanpl es/ gr aphs to $gephex-di r/ gr aphs.

Fire up vs6 and open $gephex-dir/buil d/ gephex. dsw. Choose your configuration
(Release/Debug). Y ou have to build three projects:

e engine

* Qui

e dummy (builds all modules and types)

Building via the Command Line
Note

Unfortunately, vs6 puts hard paths into .mak files and .dep files. Although the dsp files are controlled by
the above environment variables, the console build will probably only work if you have installed the
gephex source and your libraries into the following directories:

e GEPHEX DI R=c:/code/ gephex-0.4 (and_not_c: / code/ gephex- 0. 4. x!)

e SDL_ DI R=c:/code/ sdl

e SDL_I MAGE_ DI R=c:/code/sdl _i mage

e SDL TTF_DIR=c:/code/sdl ttf

e QIDI R=c:/code/qt

 DXSDK_DI R=c:/dxsdk

Additionally, you have to rename your gephex dir to C: \ code\ gephex- 0. 4. (If anybody knows a

better way to create the .mak and .dep files, please tell us!)
The batch file $gephex- di r/ bui | d/ make_al | . bat should build everything.
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Installation

> cd build
> make_al | Rel ease

Note

nmake seems to crash when called from inside cygwin. Use the windows command line instead.

Making it work
Wether you built GePhex with the IDE or with the CLI, you need to make sure that the dlls of the librar-
ies are found when gephex is started. The easiest thing isto put them into $gephex- di r / bi n. Altern-
atively, you could put the dlls into a system path, like c: \ wi ndows. The following dils are needed:
o sdl.dl
o odl_ttf.dll
o ol _imagedll
* jpeg.dil
e libpngl.dil
e Zlibdl
e gt-mt230nc.dll
e avcodec.dll
+ avformat.dll
Instead of copying these files manually, you can put them into

C:\gphx_di st _data\extra_dlIs. Then, you can use the script
$gephex-di r/ bui | d/ make_bi nary_di st . bat to create aworking binary distribution.

> cd build
> make bi nary_dist C \ny_gephex 0.4 dist
Note

You need the recode utility, available with the UnxUtils [http://unxutils.sourceforge.net/] for this batch
file.

Precompiled Versions
Using our APT Repository

The Debian binary package format is the common way to install software on a Debian GNU/Linux sys-
tem. Using the dpkg, a medium-level tool to install, build, remove and manage Debian GNU/Linux
packages, the system stays in a consistent state after changes to the software installation or configura-
tion. The proper deinstallation and upgrade to a other version of the application package is guaranteed.

Add the GePhex apt repository linesto your /etc/apt/sources.list and install GePhex with apt-get:
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Installation

bash@ost: ~$ sudo cat >> /etc/apt/sources.|ist
deb http://ww. gephex. or g/ debi an/ unstabl e nmain
bash@ost: ~$ sudo apt-get install gephex

Windows binary Distribution

Just get the windows binary .rar or .zip file and unpack it. GePhex can be started from the bi n direct-
ory.
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Chapter 3. Guided Tour

Starting GePhex
UNIX

Y ou can start GePhex by executing gephex.

If you chose your own prefix for the install, make sure the gephex binary isin the path.

Windows

Just go into the bin directory of your GePhex directory and execute the gephex-engine and gephex-gui
(in that order).

The GePhex Graphical User Interface

il [Freeware] - gephex-gui M=l

File Server Engne ‘“Windows Effectz Help

Properties IGraphs | ﬂ
TR o
Al | .LIJ

Messages

@log@ [mod_imgarithmodule]: > found mne suppaort
@logE [mod_staticoolomodule]:» found mms support
@log@ [mod_xfademodule] > found mms support

[ 7

The GUI (just started).

Structure of the GUI

As you can see in the image, the GUI (Graphical User Interface) is divided into four major areas. The
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Guided Tour

areas are marked with ared pen.

1: Info-window. Used for properties of effects and for loading and saving effect-graphs,
» 2 Graph-window. Used to edit effect-graphs.

3: Control-window. Used to control running effect-graphs.

» 4: Message-window. Used to display error and warning messages.

The First Graph

The most important concept for using GePhex is that of an effect-graph. An effect-graph is a number of
simple basic effects, combined to perform a more complex effect.

Since GePhex works with graphs, we have to tell it which graph we want to edit. Do this by clicking on
the "Graphs' tab in the info-window. To create a new graph, right-click on the "Graphs" item inside the
tab (see next image).

I [Freeware] - gephex-gui _ O]
File Server Engine “Windows Effectzs Help

Properties | Graphs K ﬂ
Mame Status \

r

Al | .LIﬂ

Meszages

(@ogia [rmod_imgarithmodule] > found mms support
@log@ [mod_staticcolomodule]:> found mme support
(@ogia [rmod_sfademodule] > found mme support

[

Creating agraph

When the context-menu opens up, just select "New Graph". Enter "first" in the dialog.
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Guided Tour

MNew Graph

Enter a name

(first] Cone |

Choosing the name of the graph

Now you see another item called "first" in the tree-view below "default”. Thisis our new graph. To ac-
tivateit, click on the arrow (or plus symbol) left to "first". Click on the appearing child item "default".

Note

This child item is a "snapshot" of the graph. For now you just need to know, that you need one active
graph with one active snapshot in order to create an effect.

Theletters"r" and "e" tell you that graph "first" is active (with current snapshot "default").

Properties | [araphz I

Mame Status
(2 {aphen

-- GePhed 'Win3d &

Bl defaul " L‘ k

Activating the graph

Adding Effects to the Graph

Now we have created a new graph. But it is not very useful yet, because it is empty. So let's create some
effects.

To do so, open the "Effects" menu in the top-level menu-bar. Choose " Sources'->"Image Source”. Then
click into the graph window as shown in the next image.
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Guided Tour

I [Freeware] - gephex-gui _ O]
File Server Engine “Windows | Effects Help

Properties | [raphz I Audio D

M arne | Status I Effects '

Graphen Filter *

B GePhes_Win32 Calaur b

B default

T b

" examplel N%m.'uber h
Bl exampls2 Midi b

E .

Misc

- example3 EffecT" »
- first r Fant N
* e | ——
Sources "
Outputs S
rEZATY

iwer

Input

Position

T extprocessing

Meszages

~.clck
(@ogia [rmod_imgarithmodule] > found mms support .

@log@ [mod_staticcolomodule]:> found mme support
(@ogia [rmod_sfademodule] > found mme support

[

Adding an basic effect

Do the same for "Effects'->"Outputs'->"Image Output” and "Effects'->"Filter"->"FlashFader". Arrange

them asin the next image (Y ou can simply move them around with the mouse).

The red boxes on the left side of the basic effects are inputs, the blue buttons on the right are outputs.

Connect the effects as shown in the next picture:

P

.LI:IJ.I_I

o

Connecting effects

The graph we have created so far is still very simple. In fact, you would not call such a graph an effect at

all. What it doesis simply loading a bitmap, eventually flashing it and displaying it to the screen.

You can think of this graph in terms of data flow: data comes from a source (the image source), flows

through the flash-fader filter and is displayed in the sink (the image output).
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Guided Tour

Configuring the Graph

Thisis simple. We just choose a bitmap. Right-click on the "Image Source"-effect and choose "Proper-
ties" in the context menu. Now the info-window displays the properties of the image source:
- 10] x|

bLere 7

il [Freeware] - gephex-gui

File Server Engine ‘Windows Effects Helg o
Properties I Graphs c L‘c

Eigenzchaft i
Filename
zeek,
Position 1] A r
. A
Sizelx) 0 % v
Size(y] 0 Al ETI— .LI_I
4 )
|Use-Cache gle] x| ﬂ
FluzhCache e 7
bl [ | .LI_I
Meszages

(@log@ [mod_imganthmodule]:» found mms support
@logt@ [mod_staticeolomodule]:> found mms suppart
(@loglE [mod_sfademodule]:» found mme support

[

Properties

Click on the button next to "Filename" and choose a nice image file.

Running and controlling the Graph

Simple again. Just click on the little red fellow on the bottom right. Y ou should see the output window
opening and displaying the bmp file you chose. To inform you that it is running, GePhex turns the red

fellow to agreen fellow.

To control the flash-fader effect we must add a control at the upper input of the flash-fader. The follow-
ing picture explains how you can add a control to an input:
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Guided Tour

I [Freeware] - gephex-gui _ O]
File Server Engine “Windows Effectzs Help

Froperties I Graphs I ™ . ﬂ
Eigenschaft | Wwert ver] Al .R‘Qud " .
Filename zdia#img!fluureseencelr 10 c
zEEk C I
T =il
Poition 1] e‘ r honizontal ghder
N vertical shider
Sizelx) 0 f ¥ "
. 4 | = -
5 = al | i .LIJ
izeu] i} > = nurnber input
|Jze-Cache no - |l .
radio buttan
FlushCache [ I
= flal

Meszages

(@ogia [rmod_imgarithmodule] > found mms support
@log@ [mod_staticcolomodule]:> found mme support
(@ogia [rmod_sfademodule] > found mme support

[

Creating a control

Just try it!
Note

GePhex must be running for the control changes to take effect!.

Saving the Graph

Click on the "Graphs" tab in the info-window. Right-click on "first" and choose "Save Graph". Done.
The graph will be already there when you start next time.
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Chapter 4. Basic Concepts

TODO: this chapter needs alot of work

The three States of Graphs in the Renderer

The Renderer knows three states for a graph:

* Thegraphisnot loaded. No internal state of the modulesis stored and obvious no calculation is done
in this state.

» The graph isloaded in the renderer. The modules remember their internal states e.g. the framebuffer
of an xfader with loopback. But no calculation is allowed in this state.

* Only in the state active are any calculations done.

So how can | distinguish these states? How can | change between them? What do they imply for the us-
age of gephex?

21



Chapter 5. Example Graphs

On UNIX systems, the examples are installed automatically when you run GePhex for the first time. If
not, it might be necessary to remove the ~/ . gephex/ 0. 4 directory from an older version of GePhex.

Note

This could delete your graphs, so backup ~/ . gephex/ 0. 4/ gr aphs if necessary.

Examplel: Tunnel-Vision

Shows how to use the tunnel.

Try to attach the frbinmodul e (Image Source) module instead of the isingnoize.

Example2: Plasma

Simple plasma effect graph.

Example3: A simple Feedback Loop

Try to change the zoom and rotation of the rotozoom-module. If you choose the right parameters, it
should look like if you film amonitor that displays what you film...
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Chapter 6. Module Reference

Generators
ifsmodule

Linear iterated function systems are afractal type. The module renders these kind of ifs parameter setsto

aimage.

i
"
h\w -
Neoalia, .
._.__.-,,,':i- ’

ThisIFSfractal isrendered in gray scale mode.

Input Modules

In this section all modules are listed, who's main goal isto inject datain from external sources in signal
graph.

Video-playback (avifilemodule)

Description

There are different video file-formats. Some can be streamed via net. Others alow random access to
each video frame. For some there is a normative standard. mpeg 1,2 and 4 are an example for these
kinds. avi, quicktime or real video are (re)defined by their vendors. In most cases the video format is just
awrapper for avideo stream encoded with a concrete videocodec.

The avifile library extracts the compressed video data from the file formats and and provides with the
help of its plugins a lot of codecs to decode the frame sequences. The actual support for one format de-
pends on compile time options and the existence of other libraries on your system. Further information
isprovided at the homepage of the avifile [http://www.avifile.sourceforge.net] project.
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Module Reference

Inputs

Thefirst input is the name and path of the video file.

There are two way to control the playback-position. If the seek input is false the module plays the film
sequential frame by frame. The playback starts at the the beginning and plays the sequence once. If the
seek input is true the playback-position is controlled by the position input. A zero means jump to the be-
ginning and a 1 to the end. If asignal generator is connected to the position the film can be played in re-
verse, faster or slower just depending on the parameters of the generator.

Outputs

Notes

Thefirst output is the video-stream.

The second output is the playback-position in the stream. If the seek is active this is the same as the
seek-position but if we disabled seeking this position follows the playback. This output enables looping
of parts or setting breakpoints at an arbitrary position.

Many codecs don't alow fast seeking to an arbitrary video position. This isn't a problem for standard
video playback applications. User of a video effect systems want to reverse the playback direction and
jump to an random position in the video-footage. Sequential playback is boring. Watch you favorite
movie in sine waves!

For random access to the video footage it is often necessary to re-encode the material to frame-based co-
decs like mjpeg. Tools like ffmpeg [http://ffmpeg.sourceforge.net/index.php], mencoder
[http://Iwww.mplayerhg.hu/homepage/design7/news.html], or virtual dub [http://www.virtualdub.org/]
are very helpful for these tasks.

Video for Linux (capturemodule)

Description

Inputs

It is possible to attach several different video-input devices to the computer. Video signals from analog
camcorders or vers are typically injected by a frame-grabber adapter on the PCI-bus. Digital cameras or
low cost web-cams can be connected via USB(2) oder Firewire.

Most operating systems with multimedia capabilities provide a convenience layer between the video-
device drivers and the application. All devices are handled independent of the connection type in a sim-
ilar fashion.

Video4Linux (V4L) isthe video capture/overlay API of the linux kernel. It is based on the programming
interface introduced by the bttv driver. Thisis aconsumer frame-grabber chip used in most tv cards.

In the 2.6 linux kernel series this api was be replaced by the successor Video for Linux Two
[http://bytesex.org/val/spec/]. The capturemodul e works with both versions.

The first input is the number of the video device. A setup with a web-cam and a bttv card e.g. uses the
device-files /dev/videoO and /dev/videol. Y ou haveto set 0 or 1 at thisinput.

It is possible to switch the device during rendering. But with some hardware/driver combinations this
resultsin one or two broken frames.
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Module Reference

Output

Notes

The other two inputs tell the frame-grabber the image resolution. A resolution 0,0 forces the grabber to
choose any supported resolution.

The captured frames are sent to the output. In case of an invalid video-device, unsupported image size or
any other error ablack, full transparent one pixel sized image is returned.

The current version of this module is tested with the 2.4.20 kernel drivers of the the usb web-cam
PCVC740K "ToUCam Pro" [http://www.smcc.demon.nl/webcam/] from Phillips and the pci bttv848
frame-grabber card win-TV radio [http://bytesex.org/bttv/].

Further informations about videodlinux driver- and user-space programming can be found in the kernel
documentation (kernel-source-2.4.20/Documentati on/videodlinux/API.html and kernel-
source-2.4.20/Documentation/DocBook/videobook.tmpl) and in the videodlinux mailing list
[https://listman.redhat.com/mail man/listinfo/videodlinux-list].
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Chapter 7. Type Reference
NumberType

64 bit | EEE floating-point value.

FrameBufferType

32-bit BGRA Framebuffertype. Orientation is top-down (topmost lineisfirst linein memory).
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Chapter 8. Developer Information

The last chapter described the core effect-modules and data-types included with the GePhex package.
None of these are hard-coded in the GePhex engine. All of them are plugins that are loaded at startup
time.

This part describes the design for the plugin interfaces.

The main design goa for these two interfaces was simplicity. It should be possible for a programmer to
create a new effect within hours and not days. For the modules there exists a code generator which gen-
erates Makefiles, stub code and templates to free the programmer from cut and copy operations.

Adding new data types

The focus of the GePhex Framework are streams of video-data. The video streams flow from video
sources to the output sinks. To control this flow other types of streams are needed. From simple numbers
for controlling the video mixers to complex data types for some special effects, we need different types
in the data-flow graph.

The system must be extensible to audio, color-palettes and whatever will be interesting in the future. The
types in GePhex are just plugins. You can extend the gephex system with support for new types by
providing a shared library, that exports the implementation of a special c-API. The GePhex system loads
thislibrary at runtime and creates a type class.

Recently the midi-type was added. And now we have a module that injects the incoming data from the
midi interface into the signal graph. Another module converts the midi-type stream and several number-
type outputs. This way, effects with number-types as inputs can be controlled via midi-devices. No
changes or rebuilds of the GePhex base system were necessary to add this functionality.

The modules receive typed values and generate others. Why does the engine need to know anything
about the types? Isn't it enough that the affected modules know about the type?

It is right that the engine doesn't need many internals of the types to do its job, but there are some ac-
tions the engine must take care of:

» Provide some informations like the name to the user

» Therenderer must create default values for unconnected inputs

* Thevalue of type objects must be transfered in a serialized form to the user front-end

These the type plugins are like the module plugins shared libraries. They export pointers to functions.

The engine then calls these functions if necessary. The symbol names, the signature and the semantic of
these are described in the next section.

The c-API

A GePhex data type plugin is a shared library. There is exact one data type in each library file. The file
suffix is .so on the Unix platforms and .dll on ms windows system. Each library exports a set of function
symbols as defined in the following section.

The GePhex type API consists of arequired and an additional part. Every type plugin must implement
the required part. The loader of a type plugin must ignore plugins that don't export these symbols. By
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Developer Information

implementing functions of the additional part the serialization and automatic subtype conversion func-
tionality can be enabled. But not for all effects these features are necessary.

The first group of function are independent of type instances. The functions i ni t and shut down
handle the (un)loading of the plugin. get | nf o and get Spec alow the host application to query in-
formation about the type from the plugin.

The second group is instance based. There are functions to create and destroy type objects like newl n-

st ance and del et el nst ance. Others assi gn and convert Type instances. The created in-
stances are identified by objects of the type Typelnstancel D this is a unique id with the size of a pointer.
It is up to the user of the type plugin to ensure not to mix type object identifier and functions of different

types.
There are two optional features atype can provide: (de)seriaization and type attributes.

Type attributes describe different representations of values and allow to convert between them. A color
is can bein the RGB, YUV or HSV color-space. The color doesn't change if the convert between them.
It is just the representation that changes. A color type can have a attribute color-space and some func-
tions to convert transparent from one space to another. Types that have attributes must implement con-
vert Type andattri but esEqual .

To store type instances or to transfer them via network it isn't enough to store/transfer the Typeln-
stancelD we must store the real value not the identifier. The functions seri al i ze and deSeri al -
i ze convert type instances to a byte-stream and back.

Required methods
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Name
init -- initializes the type plugin
int init(void);
voi d;
Description

This function initializes the type plugin. It must be called by the shared library loader after resolving all
symbols. It may not be called if any error occures while loading the plugin. No other method of this type
class may be called before calling this.

Y ou can e.g. alocate static memory common to all typesin this function to use a memory pool.
All resources alocated in init must be deallaocated in the shutDown function.

Return Value

The init function returns a 1 if the type could be initialized and O in case of an error. In case of an error
no other function (not even the shutdown) may be called.
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Name
shutDown -- destructs the type plugin.

voi d shut Down(void);
voi d;

Description

This function closes the type library. Before calling it all type instances must be destructed. It must be
called before unloading the dil. After calling shutdown no other method of the type plugin may be

called.

Y ou should free all resources (memory, devices) allocated in init here.
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Name
getinfo -- querys the user description of the type
i nt getlnfo(buf, bufLen);

char* buf;
i nt bufLen;

Arguments
buf Thisis a pointer to a buffer of size bufLen. This buffer can be modified by the method. If the

buffer is big enough the info string iswritten in it.

buf Len bufLen isthe size of the buffer buf in bytes.

Description
The getInfo function allows the caller to query some information about the type plugin. These are inten-
ded for the user presentation and not needed for rendering an effect. At the moment the caller can get a

short description of the type. In the future extensions for i18n, icons and color information will be sup-
ported.

The semantic of this function is that the caller provides a pointer to an allocated array buf of size bu-
fLen. If the infostring fits in that array the string is written in the buffer and the size of the zero-
terminated string is returned. If the buffer is to small no changes to the buffer are applied and the needed
sizeisreturned.

The format of the information string is composed like the following example.

"info { nane=Palette }"

<INFOSTRING> :=info { (FATTRIBUTENAME>=<ATTRIBUTEVALUE>)+}
At the moment name ist the only attribute that is used.
Return Value

It returns the size of the 0 terminated string written in the buffer. If the buffer was to small to store all re-
guested information the needed size is returned and the buffer stays unchanged.
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Name

getSpec -- Returns the spec string of type.

const char* get Spec(void);
voi d;

Description
This method returns the specification string of type. This is a c-string with some properties about the
type. At the moment this is just the identifier of the type. It is neccessary that this id string is unique
cause the type checking in the engine is based on this property.

For atype called IntType the c-string would look like this:

"typ_spec { name=typ_lnt Type; }"

<SPECSTRING> :=typ_spec{ (<KATTRIBUTENAME>=<ATTRIBUTEVALUE>)+}
The name attribute is the only type property used in this version of the api.

Return Value

The method returns the specification data encoded as a zero terminated string. The pointer to this string
isvalid till calling shutDown.
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Name

newlnstance -- creates a new instance of the type

typedef void* Typelnstancel D;
Typel nst ancel D new nst ance();
vol d;

Description

The new nst ance function creates a new instance of the type. The return value is an identifier with
the same memory layout as a pointer. It identifies the typeobject in subsequent calls to the functions of
the same type. In most cases this will be a pointer to the memory area allocated to hold the value of the
object, but it is not garanteed that thisistrue. There are different identification mechanisms possible.

The type objects created by this constructor must be destroyed with a call to the same types de-
| et el nst ance function. Before calling shut Down all instances must be deleted.

The created type object has a value, the default value.
Return Value
The function new nst ance returns a object with the size of a pointer that identifies the type object.

This should only passed as an identifier to the type api methods of the same plugin. The caller must en-
sure not to mix these identifier with the ones of different types.
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Name

deletelnstance -- deletes ainstance of the type

typedef void* Typelnstancel D;

voi d del et el nstance(i nstance);
Typel nst ancel D i nst ance;

Arguments

i nst ance Thisistheidentifier of the instance to delete.

Description

After using atype object for the last time it must be deleted to free al reserved resources like memory or
temporary discspace. i hst ance identifies the type object created with the cr eat el nst ance func-
tion of the same type. The caller must ensure not to mix the type identifiers of one type with the func-
tions of another type. After calling this method the object i nst ance isinvalid. The instance identifier
mustn't used anymore. All type instances created with newl nst ance must be destroyed with de-
| et el nst ance before calling shut Down of their type.
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Name

assign -- Assigns the value of the source to the destination typeobject.

typedef void* Typelnstancel D;
voi d assign(destination, source);

Typel nst ancel D desti nati on;
Typel nst ancel D sour ce;

Arguments

destinati on Thevalueof thistypeinstance will be changed to the value of sour ce.

source The value of thistype instance is assigned to the dest i nat i on instance. The value
of sour ce stays unchanged.

Description

sour ce anddest i nati on areidentifier for two type objects of the same type as the typeclass. After
a cal to this function the value of the source object stays unchanged and the value of destination is
changed to the one of source. It isthe callers task to ensure that both instances and the assi gn function
have the same type.

Optional methods
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Name

serialize -- serialize the value

typedef void* Typelnstancel D;
int serialize(instance, buffer, bufferLen);
Typel nst ancel D i nst ance;

char* buffer;
i nt bufferlLen;

Arguments
i nstance  The value of this type instance will be serialized in the buf f er. The value of i n-

st ance stays unchanged.

buf f er Thisis a pointer to an buffer with the size buf f er Len. If the buffer is big enough the
value of i nst ance will be stored seriaized in this buffer.

buf f erLen Thisisthesizeof thebuf f er in bytes.

Description

The function seridizes the value of i nst ance into the buf f er with the size buf f er Len. If the buf-
fer provided by the caller isn't big enough for the serialized value the buf f er isnot changed and the re-
quired size is returned. In the other case the value of i nst ance is written as a bytesequence to the
front of the buffer and the number of used bytesis returned.

This method is optional. If you want to provide the (de)serialisation functionality you must also imple-
ment thedeSer i al i ze method.

Return Value

If the buffer is big enough the number of written bytes is returned. In the other case the return value is
the number of needed bytes.
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Name

deSeridize -- assign the type instance the serilaized value

typedef void* Typelnstancel D;
void deSerialize(buffer, bufferLen, instance);
const char* buffer;

i nt bufferLen;
Typel nstancel D i nst ance;

Arguments

i nstance  Thevalue of thistypeinstance will be changed to the one of the buf f er .

buf f er Thisis a pointer to an buffer of size buf f er Len. The buffer holds the value that is as-
signedto thei nst ance type object. The buffer will not be changed.

buf f erLen Thisisthesizeof thebuf f er in bytes.

Description

The function deSeri al i ze getsa buf f er with a serialized value of the type and a instance of the
same type. After calling this function the value of type instance is changed to the one in the serialized
buffer. The caller must ensure that the value in the buf f er, the i nst ance typeobject and the
deSeri al i ze function have the same type.

Thisfunction is optional. A type plugin that provides (de)serialisation functionality must also implement
theinversefunctionseri al i ze.
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Name

attributesEqual -- compares attributes with the of one type instance

typedef void* Typel nstancel D; typedef void* TypeAttributesinstancelD;
void attributesEqual (i nstance, attributes);

Typel nst ancel D i nst ance;
TypeAttri buteslnstancel D attri butes;

Arguments
i nstance The attributes of this type object are compared with the second parameter att ri b-

ut es

attributes Theseattributesare compared with the attributes of thei nst ance.

Description
Theat t ri but esEqual function comparesthe attributes of i nst ance withtheat tri but es.
An example for an datatype with attributes is the framebuffer type. The resolution is an attribute of the
type. There are also other attributes thinkable like colormodel (RGB, BGR, Y UV) or the memory layout

of the pixels. It must be possible to change the attributes without changing the abstract value of the type
instance

Thisfunction is optional. Types with attributes must also provide the conver t Type function.
Return Value

The funtion returns 1 if the attributes are equal and 0 in the other cases.
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Name

convertType -- Assigns the value from src to dst and changes the attributes while doing that.

typedef void* Typel nstancel D; typedef void* TypeAttributesinstancelD;

voi d convert Type(destination, source, attributes);
Typel nst ancel D desti nati on;

Typel nst ancel D sour ce;

TypeAttri buteslnstancel D attri butes;

Arguments

destinati on Thevaue of thistype object is changed to the one of dest i nat i on and the attrib-
utesof sour ce will thenegual at t ri but es.

source The value of this type objects is assigned to dest i nat i on while changing the at-
tributestoat t ri but es. Thetypeinsance sour ce stays unchanged.

attributes These attributes are the new attributes of dest i nat i on.

Description

The changeAt t ri but es converts the value of the sour ce type instancetotheat t ri but es and
assignsthe result tothedest i nat i on instance.

Thisfunction is optional. Types with attributes must also implement theat t r i but esEqual function.

An example for a new data type

The following chapter describes the necessary steps to implement a new data type plugin. The new type
will be a color palette. Mathematically thisisis amapping from an interval to the color-space. Since the
standard color-space in the GePhex is the red-green-blue color-model with 256 discrete steps from each
color-channel and a source space with 256 elements the palette can easily implemented as a array with
256 RGBA entries.

The implementation of the new type is split up in two files: palettetype.h and palettetype.c. The .c file
includes the header and will be compiled to the shared library. In the .c files are the exported functions
defined. The memory layout of the type and all helper methods resists in the header-file, cause al mod-
ules that use the type include the header and do not link with the shared library.

We define the memory layout of the new type in the header in a straight forward way:

t ypedef struct Pal etteType

ui nt_32 pal [ 256] ;
} Pal etteType;

uint_32 is a typedef for an unsigned integer with 32 bit size. It is defined in the header ba-
si c_t ypes. h. The 32 bits of the integer are composed by the 4 color components red, green, blue and
alpha

The next step is to define the functions of the shared library. To keep it ssimple we'll implement only the
necessary core methods: get | nf o,get Spec,del et el nst ance,new nst ance andassi gn
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The implementation of getinfo and getSpec are similarly for al types their propose is to deliver type-
specific info strings to the caller. For the new type we set these two strings to:

"typ_spec { name=typ_PaletteType; }" and "info { name=Palette }".

const char* get Spec(voi d)
/1 return the specification string
return "typ_spec { nane=typ Pal etteType; }";
}
int getlnfo (char* buf,int bufLen)
static const char* INFO = "info { nane=Pal ette }";
int regLen = strlen(INFO + 1;
/1 check if the buffer is big enough
if (buf '= 0 && reqglLen <= buflLen)

[/l the string fits in, copy it
mencpy( buf, I NFO, reqLen) ;

return reqglLen;

The other three mandatory functions are the constructor, the destructor and assignment method. In the .c
file we place simple wrappers to the real methods in the header. This ensures that modules and the en-
gine use the same implementation since the modules include the type-headers and the engine loads the
shared libraries.

voi d* newl nst ance(voi d)

return pal ette_new nstance();

voi d assi gn(voi d* dst,const voi d* src)

pal ette_assi gn((Pal etteType*)dst, (const Pal etteType*)src);

voi d del et el nst ance(voi d* pal)

pal ette_del et el nst ance((Pal etteType*) pal);

The actual implementation of the functions pal ette_new nst ance, pal ette_assi gn and
pal ett e_del et el nst ance isinthe header.

The creation of anew type object is split into two functions: one for memory allocation and the other for
initialization it with the default value.

/[l initialize a palette with the default val ue
static __inline void nunmber _initlnstance(Pal etteType* newType)
{
int i;
for(i=0;i!=256; ++i)
{
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newType->pal ette[i] = 0x00000000;

}
/] allocate nenmory for a new palette type-object and initialize it
static __inline PaletteType* pal ette _new nstance(voi d)

Pal ett eType* newlype = (Pal etteType*) nmall oc(si zeof (Pal etteType));
pal ette i nitlnstance(newlype);
return newlype;

}

The assign method just copies the entries of the source array to the destination.

/1 assign the value of the source palette to the destination palette
static __inline void palette assign(Pal etteType* dst, const Pal etteType* src)

dst->palette = src->pal ette;
int i;
for(i=0;il!=256; ++i)

dst->palette[i] = src->palette[i];

The type allocates memory the destructor must free this resource for reuse.

/* frees the allocated menory for a palette type object */
static __inline void palette_del etel nstance(Pal etteType* pal)

free(pal);

Adding new effect modules

To add a new effect module, it is best to use pluc, our plugin code generator. It can produce much of the
boilerplate code from a simple module specification (see the section called “Pluc the skeleton
generator”).

While a module must export plain C functions, it is possible to use other languages for the implementa-
tion. Many of GePhex's modules are internally written in C++.

The most important function of a module is update. Here the module can read the input values and pro-
duce new output values.

The outputs and needed inputs are always initialized by the engine before the update method is called.
The module itself is responsible to convert outputs and inputs if necessary (E.g. some modules want

both their input images to have the same resolution, or they want to have the output image to be the
same resolution as the input image).

The C-API

A module is a shared library that exports some ¢ functions. In the following section the necessary and
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the optional methods and their semantics are described.

The Core Methods

Every module must implement these functions and export their symbol. The loader of the shared library
must ignore modules with missing symbols.
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Name

init -- initialize the plugin

typedef void (*logT) (int, const char*);
int init(logger);
| ogT | ogger;

Arguments

| ogger Callback to send log messages from the module plugin to the host application.

Description

Thei ni t function initialises the module plugin. It is the first function called after loading the shared
library. No other method may be called before calling this. It is only alowed to cal this function once.
The propose is to initialise resources common to al instances of this module class. For example alloca-
tion of amemory pool or querysfor i/o devices.

If the return value signals an error the caller is not allowed to call another function. The proper handling
of such a situation is unloading the shared library.

| ogger isapointer to afunction that is used to send log messages from the module to the engine. The
first parameter of this function is the log level and the second is a const char pointer to the log message
as c-string.

Return Value

Thereturn valueis 1 if the module could be initialised and 0 in case of an error.
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Name

shutDown -- closes the module plugin

voi d shut Down();
voi d;

Description

This function must be called before unloading the shared library. After invoking shut down no other
methods of the module may be called. In this method &l class-wide resources allocated e.g. by thei ni t
function must be released. Before calling this method all instances created with new nst ance must be

deleted by calling del et el nst ance
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Name

getSpec -- querys the spefification from the module

char* get Spec();
voi d;

Description

This function querys a specification string from the modules plugin. It stores the unique string identifier
of the module, the number of inputs and outputs

nod_spec

nane = nod_STRI NG,
nunber _of inputs = Ul NT;
nunber of outputs = Ul NT;
determ nistic = BOOL

Return Value

The module specification string is returned as a pointer to a zero terminated char array. This pointer
stays valid until calling shut Down.
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Name

getinfo -- query information for the user interface

i nt getlnfo(buffer, buflLen);
char* buffer;
i nt bufLen;

Description

For the dynamic creation of the user interface several information about the modul e class are necessary:

e icon, name, effect-group
» information about the inputs

» information about the outputs

These information are const that means subsequent calls to this function must return the same value.

The semantic of this function is that the caller gives a pointer to a already alocated array buf of size bu-
fLen and if the info string fits in that array the string is copied and the size of the O terminated string is
returned. If the buffer isto small no changes to the buffer are applied and the needed size is returned.

Return Value

The function returns the number of written bytes or if the provided buffer was to small the minimum
buffer size to store the info string
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Name

getlnputSpec -- query a description of an input

char* get | nput Spec(i ndex);
i nt index;

Description

This function returns a pointer to a c-string which describes the input with the i ndex number. The
format of this specification string looks similar to a structure with default values in programming lan-
guages. The structureis called i nput _spec in it has the attributes t ype, i d, const , def aul t and
strong_dependency. “input_spec { type=typ STRING; id=STRING; const=BOOL;
strong_dependency=BOOL; default=STRING}" The order of the attributes is irrelevant. t ype is the
unique identifier for the type-class of that input. i d is an identifier for this input. It has to be unique
among all inputs of the module. With the const attribute signals the modules to the engine if it wants
to change the value of the type object in the update function. If the input has set
st rong_dependency to true the engine must always set/update this input before calling updat e.
The def aul t attribute is the default value of the input when the module is new created. The format to
specify this value is the format defined by the seri al i se and deseri al i se functions of the type-

class. The specification for some input could look like thiss "input_spec {
type=typ_Nunber Type id=factor const=true strong_dependency=true de-
fault=0 }"
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Name

getOutputSpec -- query the specification of an output

char* get Qut put Spec(i ndex);
i nt index;

Description

Format: "output_spec { type=typ_STRING; id=STRING }"
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Name
newlnstance -- create a new instance of the module

voi d* newl nstance();
voi d;

Description
By calling this method a new instance of the module classis created. The return value is a pointer to the
instance. This pointer may only be used by the methods of the same module class. The caller must al-
ways ensure that these instance pointers fit to the corresponding functions. There needn't be any internal
type check in the module implementation. After using this instance the alocated resources must be re-

leased by calling del et el nst ance.
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Name

deletel nstance -- deletes a modul e instance

voi d del et el nstance(i nstance);
voi d* instance;

Description

To free the alocated module instance resources the engine calls del et el nst ance. It must cal this
destructor after last usage of the module instance. The i nst ance pointer is invalid after this call and

may not be used for further calls.
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Name
setlnput -- Sets the reference to the typeobject with the input value

int setlnput(instance, inputlndex, typeQbject);
voi d* instance;

i nt inputlndex;

voi d* typeQbject;

Description

The t ypeOhj ect that holds the value for the input with index i nput | ndex of the module i n-
st ance are set with thisfunction. If the input is declared as const the module may not change the value
of the type object because the engine can in this case provide it to another module as input.
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Name
setOutput -- sets the referenz to the typeobject to assign the output value

i nt setCQutput(instance, outputlndex, typeQbject);
voi d* instance;

i nt out putl ndex;

voi d* typeQbject;

Description

A module doesn't create an output type-object with an updat e. It assigns the calculated values to the
output objects provided by the caller. This method sets the t ype- obj ect for the output with index
out put | ndex of the modulei nst ance.

52



Developer Information

Name

update -- process the inputs and assigns the results to the outputs

voi d updat e(i nstance);
voi d* i nstance;

Description

After all necessary inputs and outputs are set with the set | nput and set Qut put the engine can call
updat e to assign the results to the outputs.
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Name

getlnputAttributes -- get type-attributes for input

voi d* getl nput Attributes(inputlndex);
i nt inputlndex;

Description

If the type-class of an input supports type attributes an module can force an automatic conversion to
fixed attributes. This method returns these attributes. If it returns O the input has no fixed attribute or the
type doesn't support attributes. inputindex is the number of the input the caller want to obtain the in-
formation.

Optional Methods

To enable additional functionality the shared library must export some of the the following methods.
The functions are used for optimization:

* Insome cases not al inputs of amodule need to be calculated. A switch for example has three inputs
and one output. The control input decides which of the two other inputs should be assigned to the
output. If the control input is known there is only one of the two inputs needed. We can eliminate the
costs for calculating the subtree starting at the unused input by first calculation the control input and
when we know its value only calculating one of the two other inputs.

» To copy big type objects like images is expensive. In some cases we know that a module copies the
value of an input to an output and makes no or little changes. In this case the engine can eliminate a
copy if theinput object is exclusively used by only one module.
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Name

getPatchLayout -- returns the patch-layout for the next update

voi d get Pat chLayout (i nstance, out2in);
voi d* i nstance;
int** out2in;

Description

This function returns the patch-layout for the next update. Thisis a mapping of al outputs to the inputs.
If an output is mapped to an input the engine must ensure that before the updat e the output has the
same vaue as the input. If no mapping is requested for an output there are no guarantees for the value of
the output object. It must be called direct before updat e. Every output entry holds the index of the in-
put that should be patched to the output. The array has entries for every output. Every output entry holds
the index of the input that should be patched to the output. It the entry is -1 the no patching is requested.
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Name

strongDependenciesCal culated -- query the needed inputs

voi d strongDependenci esCal cul at ed(i nstance, neededl nputs);
voi d* instance;
i nt** neededl nputs;
Description
This function returns the needed inputs for the next call to updat e. Before calling st r ongDepend-
enci esCal cul at ed the strong-dependency inputs must be updated. The caller provides an array of

ints with the same number of elements as inputs. An 0 entry means the value is needed and must be up
to date before calling updat e. If the entry for an input is O the input needn't be calculated.

Pluc the skeleton generator

The c-api design allows module developers to write their plugins in ailmost any programming language.
Thisisachieved by avery low-level interface between host and plugin.

Pluc is distributed with GePhex in the nodul es subdirectory.
Many module functions are very simple and have just some lines of code. We want to implement a mod-

ule that outputs the maximum of its number inputs. In c++ thiswould be a one-liner:

doubl e outputl,inputl,input?2;
outputl = std::max(inputl,input?2)

But the effort needed to export this piece of code viathe c-api interface is huge. This is the reason why

the pluc.py stub generator exists.

The idea of pluc is that many properties of a module are described in a spec file. Pluc can generate from

thisfile:

» thebuild-system files (for automake and MS Visual Studio)

» aconvenience layer to abstract from the c-api

» aminimum skeleton code for the module implementation that can be used as a basis for implement-
ing the function.

Sample invocations of pluc:

pl uc. py dsp testnodul e. spec
pl uc. py amtest nodul e. spec
pl uc. py skel testnodul e.spec

As can be seen, the first argument to pluc is a command. The second is the filename of the plugin spe-
cification.

Table8.1. Most important pluc commands
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am Creates an automake Makefile.am
dsp Creates a Visual Studio project
skel Creates skeleton code for the plugin

Syntax and semantics of the spec file

A spec file consists of three parts. Each part is composed of an identifier followed by ablock enclosed in
curly braces. Thefirst part contains global settings that determine the behavior of the whole module. The
second part contains settings for all inputs of the module. The third part contains settings for all outputs

of the module.

Global settings

The global settings begin with a unique name for the module, by convention prefixed with "mod_". To
stick with the example from above we choose "mod_max".

Table 8.2. Mandatory global settings

name STRING
deterministic BOOL
group STRING
Xpm FILENAME
author STRING
version STRING
name the name that is visible to the user
deterministic specifies if the module produces the same output whenever the input is the same.
Thisisfor example not true for a module that produces random numbers.
group allows to group several effects
Xpm the name of axpm file that is used as an icon for this module

The following settings are optional:

» enablePatching: BOOL

Input settings

The settings in the input block determine the type, default value and other attributes for every input.

Theinput block is composed of several blocks, one for each input.

Table 8.3. Mandatory input settings
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name STRING
type STRING
const BOOL
strong_dependency BOOL

name
type
const

strong_dependency

the name that is visible to the user
the type of the input (number, framebuffer, audio, color,...)
true iff the module does not change the value of the input

true iff thisinput is needed every frame

These attributes are optional.

Table 8.4. Optional input settings

default

STRING

version

STRING

Note

You can provide more optional settings. They are not checked by the engine and can be used to give
more information to the gui.

Hereis an input block with two number inputs.

i nput s

{
| hs
{

nanme

type
const

st rong_dependency

def aul t

X
t yp_Nunber Type
true

true

0

wi dget _type unboundednunber _sel ect or
}
rhs
{
nane =y
type = typ_Nunber Type
const = true
st rong_dependency = true
wi dget _type = unboundednunber _sel ect or
def aul t =0
}

Output settings
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The settings in the output block determine the type and name for every output.

The output block is composed of several blocks, one for each output.

Table 8.5. Mandatory output settings

name

STRING

type

STRING

Example for an output block with one output:

out put s
r
{
nane =
type =
}

}

Resul t
t yp_Nunber Type

An example for a new module

Putting all together, the complete spec for our max module looks like this:

nmod_maxnodul e

name
determ ni stic

gr

Xpm

au

ver si on

}

i nput s

oup

t hor

| hs

{

nane
type

const

st rong_dependency
def aul t

wi dget _type

r hs

nane
type

const

st rong_dependency
wi dget _type

def aul t

Maxi mat or
true

Nurber
maxnodul e. Xxpm
Zar doz

1.0

X
t yp_Nunber Type
true

true

0

y

t yp_Nunber Type
true

true

0
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}
out put s
{
r
nane = Resul t
type = typ_Nunber Type
}

Let's assume the spec file is called maxnodul e. spec. The next step is to produce a Makefi | e. am
and the skeleton code:

> pl uc. py am nmaxnmodul e. spec
> pluc. py skel nmaxnodul e. spec

The skeleton code will be called maxmodule.c. After you have included the Makef i | e. aminto your
build system, the glue code will be automatically generated when you compile the maxmodule. So whats
left to do isto edit theupdat e method in maxnmodul e. c:

voi d updat e(voi d* i nstance)

(I'nstancePtr) instance;

I nst ancePtr i nst

i nst ->out _r->nunber max (i nst->i n_| hs->nunber, inst->i n_rhs->nunber);

}
That's all!
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