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1 Introduction Tcl3D: Doing 3D with Tcl

1 Introduction

Tcl3D enables the 3D functionality of OpenGL and various other portable 3D libraries at the Tcl
scripting level.

It's main design requirement is to wrap existing 3D libraries without modification of their header
files and with minimal manual code writing. The Tcl API shall be a direct wrapping of the C/C++
based library API’s, with a “natural” mapping of C types to according Tcl types.

This is accomplished mostly with the help of SWIG [24], the Simplified Wrapper and Interface
Generator.

Tcl3D is based on ideas of Roger E. Critchlow, who formerly created an OpenGL Tcl binding
called Frustum [30].

Note:
Text in this manual with a light blue background color indicate changes since the last release of
this manual.

1.1 Architecture overview

The Tcl3D package currently consists of the following building blocks, also called modules
throughout the manual:

Tcl3D core module

tcl3dOql Togl: Enhanced Togl widget, a Tk widget for displaying OpenGL content.
OpenGL: Wrapper for core OpenGL functionality (GL Version 4.1, GLU
Version 1.2) and OpenGL extensions.

Util: Tcl3D utility library: Math functions, standard shapes, stop watch, demo
support.

Tcl3D optional modules

tcl3dCqg Wrapper for NVidia’s Cg shading language.
tcl3dSDL Wrapper for the Simple DirectMedia Library.
tcl3dFTGL Wrapper for the OpenGL Font Rendering library.
tcl3dGI2ps Wrapper for the OpenGL To Postscript library.

tcl3dOde Wrapper for the Open Dynamics Engine.
tcl3dOsg Wrapper for the OpenSceneGraph library.

tcl3dGauges | Tcl3D package for displaying gauges.

Table 1.1: Overview of Tcl3D modules

Each module is implemented as a separate Tcl package and can be loaded explicitely with the
Tcl package command, ex. package require tcl3dsdl. All available Tcl3D modules can
be loaded with a single command: package require tcl3d.

Note
« Package names are all lower case.
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¥ 3 w«l3d0.5.0
M pkgindex.tcl
¥ @l wl3dCg
M pkgindex.tcl
| tcl3dCg.dylib
M tcl3dCgQuery.tel
M tcl3dCgutil.tel
» [ tcl3dFTGL
» [ tcl3dGauges
» [ tcl3dGI2ps
» [ tcl3d0de
» [ tcl3dogl
» [ tcl3d0sg
> [ tcl3dsDL

Figure 1.1: Tcl3D package layout

The next figure shows the currently available modules of Tcl3D. Modules with blue text color
have been updated since the last release.

The Tcl3D Modules

tcl3dGauges
Tcl Extension Package

Tcl3D Demos and Applications

SWIG generated Tcl interfaces Tcl-Interface

tcl3dCg tcl3dSDL tcI3dFTGL
Cg Shading Joystick and CD Font Rendering
tcl3dGl2ps tcl3dOde tcl3dOsg
OpenGL to PS/PDF Physics Engine OpenSceneGraph

\ C/C++-Level /

Figure 1.2: Overview of Tcl3D modules

1.2 Modules overview

This chapter gives a short overview of the modules available in TcI3D.

Tcl3D User Manual Version 0.5.0, December 2010 Page 3 of 74
Copyright © 2005-2010 by Paul Obermeier. All rights reserved.




1 Introduction Tcl3D: Doing 3D with Tcl

1.2.1 Tcl3D core module

The Tcl3D core module tcl3dOgl consists of the following 3 sub-modules:
- Todl

+ OpenGL
- Util
Note
+ The Tcl3D core module is free of C++ code since version 0.4.0.

Togl: Enhanced Togl widget
This sub-module is an enhanced version of the Togl [6] widget, a Tk widget for displaying
OpenGL graphics.

The following enhancements are currently implemented:
« Callback functions in Tcl.
- Better bitmap font support.
+ Multisampling support.
+ Swap Interval support.

A detailed description of this sub-module can be found in chapter 4.1.

OpenGL: Wrapper for OpenGL functionality

This sub-module wraps OpenGL functionality up to OpenGL Version 4.1, the GLU library
functions based on Version 1.2 and most of the available OpenGL extensions.

It is implemented with the help of the GLEW [14] library.

Standard shapes (box, sphere, cylinder, teapot, ...) with a GLUT compatible syntax are supplied
here, too.

A detailed description of this sub-module can be found in chapter 4.2.

Util: TcI3D utility library
This sub-module implements C and Tcl utilities offering basic functionality needed for 3D
programs. It currently consists of the following components:

« 3D vector and transformation matrix component

+ Information component

+ File utility component

+ Color names component

- Large data component (tcl3dVector)

- Image utility component

+ Screen capture component

« Timing component

+ Random number component

+ 3D-model and shapes component

« Virtual track- and arcball component

« C based utility functions for some of the demo applications.

A detailed description of this sub-module can be found in chapter 4.3.

1.2.2 Tcl3D optional modules

The following Tcl3D optional modules are currently available:

+ tcl3dCgqg
. tcl3dSDL

. tcl3dFTGL
- tcl3dGI2ps
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- tcI3dOde

. 1cl3dOsg
+ tcl3dGauges

tcl3dCg: Wrapper for NVidia’s Cg shading language
This module wraps NVidia's Cg [7] shader library and adds some Cg related utility procedures.

A detailed description of this module can be found in chapter 4.4.

tcI3dSDL: Wrapper for the Simple DirectMedia Library

This module wraps the SDL [8] library and adds some SDL related utility procedures.

Currently only the functions related to joystick and CD-ROM handling have been wrapped and
tested.

A detailed description of this module can be found in chapter 4.5.

tcI3dFTGL: Wrapper for the OpenGL Font Rendering Library
This module wraps the FTGL [9] library and adds some FTGL related utility procedures.

The following font types are available:
+ Bitmap font (2D)
Pixmap font (2D)
Outline font
Polygon font
+ Texture font
Extruded font

A detailed description of this module can be found in chapter 4.6.

tcl3dGl2ps: Wrapper for the OpenGL To Postscript Library
This module wraps the GL2PS [11] library and adds some GL2PS related utility procedures.

GL2PS is a C library providing high quality vector output (PostScript, PDF, SVG) for an OpenGL
application.

A detailed description of this module can be found in chapter 4.7.

tcl3dOde: Wrapper for the Open Dynamics Engine
This module wraps the OpenSource physics engine ODE [12] and adds some ODE related
utility procedures.

Note
« This module is still work in progress. It's interface may change in the future.

A detailed description of this module can be found in chapter 4.8.

tcl3dOsg: Wrapper for the OpenSceneGraph library

This module wraps the OpenSceneGraph library (OSG) [13] and adds some OSG related utility
procedures.

A detailed description of this module can be found in chapter 4.9.

tcl3dGauges: Tcl3D package for displaying gauges

This package implements the following gauges as a pure Tcl package: airspeed, altimeter,
compass, tilt-meter.
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A detailed description of this module can be found in chapter 4.10.

1.3 Library versions

The following table shows a list of the library versions used in the Tcl3D infrastructure.

Lib Version Comment URL
Libraries used for the Tcl3D core module
GLEW 1.5.7 Included in Tcl3D source tree. | http://glew.sourceforge.net/
Togl 2.0 Modified version included in http://sourceforge.net/projects/togl
Tcl3D source tree.
Libraries used for the Tcl3D optional modules
Cg 2.2.0017 |February 2010 release. http://developer.nvidia.com/object/cg_toolkit.html
FTGL 213 Release Candiate 5 http://sourceforge.net/projects/ftgl/
GL2PS |1.35 Included in TcI3D source tree. | http://www.geuz.org/gl2ps/
ODE 0.7.0 http://sourceforge.net/projects/opende/
0SG 2.8.2 http://www.openscenegraph.org
SDL 1.2.9 http://www.libsdl.org/index.php
Libraries used for the Tcl3D starpack
Tcl/Tk 8.5.8 Tcl/Tk starpack http://www.kroc.tk/tclkit-darwin.html
http://www.patthoyts.tk/tclkit/
Tkimg 1.4 SVN Revision 315 http://sourceforge.net/projects/tkimg/
Snack 2.2 http://www.speech.kth.se/snack/
Tablelist [4.12 http://www.nemethi.de
Twapi 2.2.3 Windows only. http://twapi.magicsplat.com/

1.4 Supported platforms

The following table gives an overview on the availability of the different Tcl3D modules on the
supported operating systems. It also tries to give an indication on the quality of the module.

Windows Linux Linux Mac OS X

32-bit 32-bit 64-bit 32-bit (Intel)

Module Wrap | Test | Wrap | Test | Wrap | Test | Wrap | Test
tcl3dogl S ++ ++ ++ ++ ++ ++ +
tcl3dCg 4aF 4H4F ++ ++ ++ ++ ++ +
tcl3dSDL A AFar + ++ + ++ + 0
tcl3dFTGL S A ++ + ++ + ++ 0
tcl3dGl2ps ++ A ++ + ++ + ++ +
tcl3d0ode 4 0 + 0 + 0 + 0
tcl3dOsg + + + i + + + T
tcl3dGauges HFaE 4 ++ + ++ + ++ +

Table 1.2: Availability of Tcl3D modules

Legend for Table 1.2:

Column Wrap |

Column Test |
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++ Interface of module fully wrapped. ++ Module extensively tested. No errors known.
+ Interface of module partially wrapped. | + Module tested. Minor errors known.

0 Module not yet wrapped. 0 Module in work.

- Module not available for the platform. | - Module not available for the platform.

Short summary:

The Windows and Linux ports are supported best and are regularly tested on different graphics
card and OpenGL driver combinations.

On IRIX every module (except OSG and Cg - which is not available for SGI) has been wrapped
and seems to be running fine, but no extensive tests have been done.

The OS X port is tested on a MacBook only with limited graphics capabilities.

1.5 Getting started

The easiest way to get started, is using a Tcl3D starpack. Starpacks for Windows, Linux, IRIX
and Mac OS X (Intel based) can be downloaded from http://www.tcl3d.org/. See chapter 2 for a
detailed information about all available Tcl3D distribution packages.

The only prerequisite needed for using the Tcl3D starpack distribution is an installed OpenGL
driver. Everything else - even the Tcl interpreter - is contained in the starpack.

The starpacks are distributed as a ZIP-compressed file. Unzipping this file creates a directory
containing the starpack tcl13dsh-0s-VERSION. Distributions for Unix systems contain an
additional shell script tc13dsh-0s-VERSION.sh, which should be used for starting the Tcl3D
starpack.

After starting the starpack, a toplevel Tk window labeled Tc13D as well as a console window
labeled Tc13D console should appear, similar to starting a wish shell.

The console window should contain the following usage message as well as a tcl3d prompt:

Type "pres" to start Tcl3D presentation.
Type "inst" to write the Tcl3D installation packages to disk.

Note:
Temporary and output files are written to C:/tmp/tcl3dData.tmp.
The OpenSceneGraph library and demos are not included in this presentation.

tcl3d>

Typing pres in the console window, starts the Tcl3D presentation showing an introductionary
animation as shown in the screenshot below. The available key and mouse bindings are shown
in the console window.
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Mormal Debug

Information

[TcIBD intro ]

Tcl3D packages

OpenGL information

OpenGL extensions 25 Hraught to you oy
ik Paul Obermesex

Installation

l Install Tel packages ]

| Install Tc3D demos |

l Install external libraries ]

Figure 1.3: TcI3D presentation intro

Binding Action

Key-Escape Exit the program

Key-Left Move text to the left
Key-Right Move text to the right

Key-i Increase distance from viewer
Key-d Decrease distance from viewer
Key-Up Increase speed

Key-Down Decrease speed

Key-plus Rotate text

Key-minus Rotate text (other direction)
Key-space Set speed of text to zero
Key-r Reset speed and position of text
Mouse-1 Start animation

Mouse-2 Stop animation

Table 1.3: Tcl3D presentation shortcuts

The presentation can also be started directly by using -pres as a command line parameter to
the Tcl3D starpack.

Description of the Tcl3D starpack
The starpack tcl3dsh can be used as
- a standalone executable like wish with builtin Tcl3D
+ atest and presentation program for TcI3D
+ an installer for the Tcl3D specific libraries, the external libraries and demo programs

The Tcl3D presentation is divided into 3 sections:
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+ Information and installation
+ Help and documentation
« Demos and tutorials

The information menu gives you access to different types of information (OpenGL,

1| TcI3D, ...), which are shown as animated OpenGL text. More detailed information can
be obtained by using the tecl3dinfo.tcl script located in the demos directory in category
Tcl3DSpecific.

The help and documentation menu gives you some online information about how to
¢ | usethe Tcl3D presentation framework.

The demo and tutorials menu has lots of sample programs, divided into 3 categories:
[=) « Library specific demos contains scripts showing features specific to the
wrapped library.
+ Tutorials and books contains scripts, which have been converted from C to
Tcl3D, coming from the following sources:
OpenGL Red Book
NeHe tutorials
Kevin Harris CodeSampler web site
Vahid Kazemi’s GameProgrammer page
Nopper's OpenGL core profile demos
« Tcl3D specific demos contains scripts demonstrating and testing Tcl3D specific
features.

Some notes about the demos contained in the starpack:
OpenSceneGraph related demos are not included in the starpack.

Depending on your operating system, graphics card and driver, some of the programs may
raise an error message or will not work properly.

As the demos contained within the starpack were written to be standalone programs, no error
recovery was implemented. The programs typically just quit. This is, why you may get a
confirmation window from time to time, asking you, if you want to quit the presentation.

In most cases, you may proceed with other demos, but be warned, that strange effects may
occur.
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2 Installation

Precompiled packages for Windows, Linux, IRIX and Intel based Mac OS X, the source code of
the Tcl3D package as well as test and demonstration programs can be downloaded from the
Tcl3D home page at http://www.tcl3d.org.

The precompiled packages have been generated on the following operating system / compiler
combinations:

Operating system Compiler TckiTk Swig
Windows 7 64-bit VS Express 2008 (32-bit) 8.5.8 1.3.40
SuSE Linux 11.2 32-bit gcc 4.4.1 8.5.7 1.3.36
(2.6.31)

SuSE Linux 11.2 64-bit gcc 4.4.1 8.5.7 1.3.36
(2.6.31)

Mac OSX 10.5.0 gcc 4.2.1 (32-bit) 8.5.8 1.3.40
(SnowLeopard)

SGI IRIX 6.5.22 gcc 3.4.6 (Nekoware)

Please report problems or errors to info@tcl3d.org.

Use the following script when sending bug reports or questions to supply me with information
about your environment.

catch { console show }

package require tcl3d
togl .t

# Print information about the O0S.
parray tcl platform

# Print information about the Tcl3D modules.
puts [tcl3dGetPackageInfo]

# Print information about the OpenGL driver.
puts [tcl3dOglGetVersions]

# If it's a problem with an OpenGL extension, you should also
# include the output of the following statement:
puts [tcl3dOglGetExtensions]

# If Tcl3D procedures are not found

# (ex. invalid command name "tcl3dShowPackageInfo")
# print out some low-level information.

parray _ tcl3dPkgInfo

The following distribution packages are currently available. Which packages are needed,
depends on the proposed usage. See the next chapters for detailed information.
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Documents

Tcl3D-Manual-VERSION.odt

Tcl3D user manual (this document). OpenOffice format.

Tcl3D-Manual-VERSION.pdf

Tcl3D user manual (this document). PDF format.

Tcl3D-RefManual-VERSION. pdf

Tcl3D reference manual.

Tcl3D-DemoRef-VERSION.pdf

Tcl3D demo programs reference.

Demos

tcl3d-demos-VERSION.zip

Tcl3D demo sources.

tcl3d-demoimgs-VERSION. zip

Screenshots of all Tcl3D demo programs.

Starpacks

tcl3dsh-win32-VERSION.zip

Tcl3D starpack for Windows.

tcl3dsh-Linux-VERSION.zip

Tcl3D starpack for 32-bit Linux.

tcl3dsh-Linux64-VERSION.zip

Tcl3D starpack for 64-bit Linux.

tcl3dsh-Darwin-VERSION.zip

Tcl3D starpack for Mac OS X (Intel based).

tcl3dsh-IRIX64-VERSION.zip

Tcl3D starpack for SGI IRIX (MIPS based).

Binary packages

tcl3d-win32-VERSION.zip

External libraries (DLL's) and Tcl3D package for Windows.

tcl3d-Linux-VERSION.zip

External libraries (DSQ's) and Tcl3D package for 32-bit Linux.

tcl3d-Linux64-VERSION.zip

tcl3d-Darwin-VERSION.zip

External libraries (DSQ's) and Tcl3D package for Mac OS X.

tcl3d-IRIX64-VERSION.zip

(
(
External libraries (DSQ's) and Tcl3D package for 64-bit Linux.
(
(

e — — [~

External libraries (DSQ's) and Tcl3D package for SGI IRIX.

Sources

tcl3d-src-VERSION.zip

Tcl3D source distribution.

tcl3d-starpack-VERSION. zip

Tcl3D sources for creating starpacks.

Table 2.1: Tcl3D distribution packages

The term VERSION is a template for the Tcl3D version number, i.e. for the currently available

version it must be replaced with 0.5.0.

2.1 Installation of a binary distribution

There are two possibilities to install a Tcl3D binary distribution onto your computer.

211

Installation from a Tcl3D starpack

The following prerequisites are needed when installing from a Tcl3D starpack:

« An OpenGL driver suitable for your graphics card. It is recommend to download and install
an up-to-date OpenGL driver from the manufacturer of your graphics card, especially if
intending to write shader programs in GLSL or Cg.

Download, unzip and start a Tcl3D starpack presentation as described in chapter 1.5.

In the right menu pane, you will see 3 buttons in the Installation and Information menu (see
Figure 1.3 on page 8).

These allow you to extract the Tcl3D packages (tcl3d0.5.0), the external libraries (extlibs) and
the demo programs (demos) onto the file system, so you can use Tcl3D from tclsh or wish.

- The TcI3D package folder (tc/3d0.5.0) should be copied into the library section of your Tcl
installation (ex. C:\Tcl\lib). If write access to this Tcl directory is not permitted, you can
copy the tcl3d0.5.0 directory somewhere else, eg. C:\mytcl3d or /home/user/mytci3d. To
have Tcl look for packages in this location, you must set the TCLLIBPATH environment
variable with the above specified directory name as value. Note, that on Windows the path
must be written with slashes (not backslashes): set TCLLIBPATH = C:/mytcl3d
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- The files contained in the external libraries folder (extlibs) should be copied into a
directory, which is listed in your PATH environment variable (Windows) or your
LD_LIBRARY_PATH environment variable (Unix).

« The demonstration programs folder (demos) can be copied to any convenient place of
your file system.

Note
The starpack does not contain the tcI3dOsg library files and demo applications due to space
limitations.

Now you are ready for using Tcl3D from a standard Tcl interpreter by starting a tclsh or wish
program and issuing the following command: package require tcl3d.

Alternatively you can extract the 3 installation folders with one of the following methods:

- Start the TcI3D starpack and issue the command inst in the console.

» Start the Tcl3D starpack with command line parameter -inst.
Both steps will copy the 3 above described package folders into the directory containing the
starpack.

2.1.2 |Installation from a binary package

The following prerequisites are needed when using a Tcl3D binary package:

« An OpenGL driver suitable for your graphics card. It is recommend to download and install
an up-to-date OpenGL driver from the manufacturer of your graphics card, especially if
intending to write shader programs in GLSL or Cg.

+ A Tcl/Tk version greater or equal to 8.5.

- The Img extension is needed to have access to various image formats, which are used as
OpenGL textures.

+ For some demos the snack extension is used.

+ To generate screenshots from the Tcl3D presentation, the Twapi extension is needed on
Windows.

It is therefore recommended to use an ActiveTcl distribution [25], which contains all of the above
listed Tcl extensions.

Download and unzip the following distribution packages suitable for your operating system:
* tcl3d-0S-0.5.0.zip
e tcl3d-demos-0.5.0.zip

Then copy the resulting folders into the appropriate directories as described in the previous
chapter.

2.2 Installation of a source distribution

This chapter outlines the general process of compiling, customising and installing the Tcl3D
package. See the file Readme.txt in the source code distribution for additional up-to-date
information.

2.2.1 Step 1: Prerequisites

The following prerequisites are needed when using a Tcl3D source package:

- An OpenGL driver suitable for your graphics card. It is recommend to download and install
an up-to-date OpenGL driver from the manufacturer of your graphics card, especially if
intending to write shader programs in GLSL or Cg.

+ A Tcl/Tk version greater or equal to 8.5.
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- The Img extension is needed to have access to various image formats, which are used as
OpenGL textures.
- For some demos the snack extension is used.
+ To generate screenshots from the Tcl3D presentation, the Twapi extension is needed on
Windows.
It is therefore recommended to use an ActiveTcl distribution [25], which contains all of the above
listed Tcl extensions.

To build the Tcl3D modules from source, the following additional tools need to be installed and
accessable from the command line:

Tool Version URL
GNU make >=3.79 http://www.gnu.org/
SWIG >=1.3.36 http://www.swig.org/

Table 2.2: Tools for building Tcl3D

Note

+ A binary version of SWIG for IRIX is available from my private home page
http://www.posoft.de/.

« Tcl3D prior to version 0.4.1 has been successfully generated and tested with SWIG
versions 1.3.24, 1.3.29 and 1.3.36.

+ For wrapping the OpenSceneGraph library, SWIG version 1.3.36 is needed. Older
versions of SWIG (as stated above) are not supported anymore with Tcl3D versions 0.4.1
and newer.

+ See chapter 5.4 for known bugs with other SWIG versions.

Download and unzip the following distribution packages suitable for your operating system:
e tcl3d-src-0.5.0.zip
¢ tcl3d-0S-0.5.0.zip
e tcl3d-demos-0.5.0.zip
e tcl3d-starpack-0.5.0.zip

Example installation procedures

Version 1: Tcl3D-Basic: OpenGL support, no external libraries
Needed: tcl3d-src-0.5.0.zip

Recommended: tcl3d-demos.0.5.0.zip

Unzip tcl3d-src-0.5.0.zip in a folder of your choice. This creates a new folder tc/3d
containing the sources. Unzip tc13d-demos.0.5.0.zip into the new folder tc/3d.
You should end up with a directory and file structure as shown in the next figure.
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config_cyagwin
config_Darwin

|2 swigfiles config_IRIxXES
# 3 tel3dcg =) canfig_Linus
25 tol3dPTiEL =] config_Linuse4
+ ) kol3dGauges u:u:unﬁg_mingw
1 () kcl3dalzps u:u:unfig_win32
1 () kcl3d0de makﬂ.macras
+ ) teladogl ] make.oscheck
+ ) tcl3dOsg makﬂ.wrap
* ) teladsoL | Makefile

phkgInde:x.kcl

E’l Readme, txt
E,l T30 _Announce, kxk
E,l TelaD_License, bxt

Figure 2.1: Tcl3D-Basic directory structure

If only basic OGL support is needed, disable the optional modules by commenting all WRAP_*
macro lines in file make.wrap.

The presentation framework presentation.tcl works, but the texts are displayed as 2D bitmaps
only. Most OpenGL only demos should work.

Version 2: Tcl3D-Complete: OpenGL support plus optional modules

Needed: tcl3d-src-0.5.0.zip
Needed: tcl3d-0S-0.5.0.zip
Recommended: tcl3d-demos.0.5.0.zip

Unzip tcl3d-src-0.5.0.zip in a folder of your choice. This creates a new folder tc/3d
containing the sources. Unzip tc13d-demos.0.5.0.zip into the new folder tc/3d.

Unzip tc13d-0s-0.5.0.zip into a temporary folder. Then copy the dynamic libraries contained
in subfolder extlibs/OS into a directory, which is listed in your PATH environment variable
(Windows) or your LD _LIBRARY_PATH environment variable (Unix).

You should end up with a directory and file structure as shown in figure 2.1.

If you want to build the te/3dCg module, you have to download and install the Cg toolkit version
2.2.0017 from [7]. After installation, copy all the Cg header files into the tc/3dCg/Twapi
directory. These files are not included in the Tcl3D distribution because of license issues. The
dynamic libraries of Cg are included in the Tcl3D distribution package tc13d-0s-0.5.0.zip.

If you want to wrap only a sub-set of the supported optional modules, edit the make.wrap file
appropriately. See chapter 2.2.3 Step 3: Customization for details.

Version 3: Tcl3D-Star: Tcl3D-Basic or Tcl3D-Complete with starpack support
Needed: Installation of Version 1 or 2

Needed: tcl3d-starpack-0.5.0.zip

Perform the steps as described for Version 1 or 2. Additionally copy the folder extlibs contained
in distribution package tc13d-0s-0.5.0.zip into the source code folder tcI3d. Then unzip
tcl3d-starpack-0.5.0.zip into the source code folder tcl/3d.

You should end up with a directory and file structure as shown in the next figure.
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= O

+ ) demios

4 [} extlibs

+ [ ) starpack
) swigfiles

+ () tel3dcg

+ 1) tel3dFTaL

+ ) tel3dGauges

+ () bl3diElzps

+ ) bcl3diode

# ) tel3dogl

+ ) tel3diosg

+ |5 telzdsol

config_cyagwin
config_Darwin
config_IRING4
config_Linu:x
config_Linuxed
config_mingw
config_win32
rnake. macros
rnake, oscheck
rnake. wrap
Makefile
phkalnde:s:, kel

E’l Readme, txk

Z] Tcl3D_Announce, bxk
Z] TelaD_License. bxk

Figure 2.2: Tcl3D-Complete starpack directory structure

Note

Tcl3D: Doing 3D with Tcl

+ The starpack distribution package contains Tclkits for all supported operating systems, as
well as supporting Tcl packages (tkimg, snack, ...) needed for the Tcl3D demonstration

programs.

2.2.2 Step 2: Configuration

Before compiling, edit the appropriate config_* file to fit your platform/compiler combination:

Operating system

Compiler

Configuration file

Windows

Visual C++ 7.1, 8.0, 9.0, 10.0

config_win32

Windows CygWin (gcc) config_cygwin
Windows MinGW (gcc) config_msys
Linux (32-bit) gcc config _Linux
Linux (64-bit) gcc config_Linux64
Mac OS X gcc config_Darwin
SGIIRIX 6.5 gcee, MIPS Pro 7.3 config IRIX64

Table 2.3: Tcl3D configuration files

Note

Visual C++ 6.0 and CygWin support have been deprecated.

« MinGW is supported for the C modules only. The C++ modules tcI3dFTGL and tcl3dOsg

can not be used with the supplied binaries of the libraries.

« Visual Studio .NET 2003 corresponds to compiler version 7.1.
+ Visual Studio 2005 corresponds to compiler version 8.0.
+ Visual Studio 2008 corresponds to compiler version 9.0.

+ Visual Studio 2010 corresponds to compiler version 10.0.

« To detect, if using a DOS console for compilation, the existence of environment variable
VSINSTALLDIR is checked. This variable is also used to detect a .NET compiler (i.e.
VS2005, VS2008 or VS2010, which need manifests).

« For Unix systems, the name after the underscore is derived from the Unix commands
uname -s and uname -m. See the file make.oscheck for details on the mapping of the
command output.

The following lines in the config_*files may be edited:
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WITH_DEBUG If you don't want debug information, remove ALL characters after the
equal sign.

INSTDIR Set to your preferred installation directory.

TCLDIR Set to where your Tcl installation is located on disk.

TKDIR Set to where your Tk installation is located on disk.

TCLMINOR Set to your installed Tcl minor version.

Table 2.4: TcI3D configuration variables

Examples:

Compile with debugging information. The Tcl/Tk installation is located in /usr/local. We install
the Tcl3D package into the same location as the Tcl distribution. The installed Tcl version is 8.5.

WITH DEBUG
INSTDIR
TCLDIR
TKDIR
TCLMINOR

=1
/usr/local
/usr/local
/usr/local
5

Compile withou

t debugging information. The Tcl/Tk installation is located in C:\Programme\Tcl.

We install the TcI3D package into a separate directory. The installed Tcl version is 8.6.

WITH DEBUG
INSTDIR
TCLDIR
TKDIR
TCLMINOR

a0l

:\Programme\Tcl
:\Programme\poSoft
:\Programme\poSoft

Instead of editing the configuration file, you may alternatively create a file called make.private
in the top level directory of Tcl3D and add lines according to your needs.

ifeqg (S (KERNEL),win32)
INSTDIR = F:\Programme\poSoft
TCLDIR = F:\Programme\Tcl
TKDIR = F:\Programme\Tcl
endif
ifeq ($(KERNEL),mingw)
INSTDIR = F:/Programme/poSoft
TCLDIR = F:/Programme/Tcl
TKDIR = F:/Programme/Tk
endif

2.2.3 Step 3: Customization

The optional modules can be included or excluded from the compilation step by setting the
following macros in file make.wrap in the top level directory of the Tcl3D source tree.

Macro name Description Additional check file

WRAP CG Customize support for tcl3dCg Cg/cg.h

WRAP SDL Customize support for tcl3dSDL include/SDL.h

WRAP FTGL Customize support for tcI3dFTGL include/FTGL.h

WRAP GL2PS Customize support for tcl3dGI2ps gl2ps.h

WRAP ODE Customize support for tcl3dOde ode/ode.h
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Macro name Description Additional check file
WRAP 0OSG Customize support for tcl3dOsg include/osg/Object

Table 2.5: Customization settings

Note
- Do not set a macro to 0, but comment the corresponding line (i.e. undefine), as shown in
the following example:
WRAP FEATURE = 1  enables the feature
# WRAP FEATURE = 1 disables the feature

Each Makefile of an optional module additionally checks for the existence of an important
include file (as listed in column "Additional check file") to enable extension support for Tcl3D.

2.2.4 Step 4: Compilation and installation

The following commands should compile and install the TcI3D package:

> gmake
> gmake install

The make process prints out lines about the success of wrapping optional modules:
Tcl3D built with Cg support
Tcl3D built without ODE support

The starpack is not generated by default. If you installed the starpack distribution package, you
have to go into the directory starpack and call make there.

Note
+ To test the generated starpack, copy it into a temporary directory and start it from there, as
the starpack will copy external libraries into the current directory.

First installation tests

Start a tclsh or wish shell and type the following two commands:
> package require tcl3d
> togl .t

Now use either the command tcl3dshowPackageInfo for graphical package information or
tcl3dGetPackageInfo for textual package information.

If these procedures fail, you may try the low level information supplied in the Tcl array
___tcl3dpPkgInfo:

> parray __ tcl3dPkglInfo
__tcl3dPkgInfo(tcl3dcg,avail)
__tcl3dpPkgInfo(tcl3dcg,version)
___tcl3dpPkgInfo(tcl3dftgl,avail)
_tcl3dpPkgInfo(tcl3dftgl,version)

0

Cg library not wrapped
1

0.5.0

Version Tcl3D-Basic should print out information similar to the lines listed below, when calling
tcl3dGetPackageInfo:

{tcl3dcg 0 {Cg library not wrapped} {}}
{tcl3dftgl 0 {FTGL library not wrapped} {}}
{tcl3dgauges 1 0.5.0 {}}
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{tcl3dgl2ps 0 {GL2PS library not wrapped} {}}
{tcl3dode 0 {ODE library not wrapped} {}}
{tcl3dogl 1 0.5.0 {1.4 APPLE-1.6.16}}
{tcl3dosg 0 {0OSG library not wrapped} {}}
{tcl3dsdl 0 {SDL library not wrapped} {}}

Version Tcl3D-Complete should print out information similar to the lines listed below, when
calling tc13dGetPackageInfo

{tcl3dcg 1 0.5.0 2.2.0017}
{tcl3dftgl 1 0.5.0 2.1.3-rch}
{tcl3dgauges 1 0.5.0 {}}

{tcl3dgl2ps 1 0.5.0 1.3.5}

{tcl3dode 1 0.5.0 0.7.0}

{tcl3dogl 1 0.5.0 {1.4 APPLE-1.6.16}}
{tcl3dosg 1 0.5.0 2.8.2}

{tcl3dsdl 1 0.5.0 1.2.9}

2.3 Extending Tcl3D

TODO: This chapter will be filled in a future release.

2.3.1 General information

Each optional module wrapping a library (eg. SDL) has to have at least 2 files in folder tclfiles:
pkglindex.tcl and tcI3dPKGQuery.tcl.

The latter file contains procedures to query functionality related to package PKG. All procedures
contained in this file must be able to work, even if the corresponding dynamic library does not
exist or is just a dummy.

This file must be loaded in pkglndex.tcl before the dynamic library. All other package related
Tcl files should be loaded after the dynamic library.

2.3.2 Extending with a Tcl utility
2.3.3 Extending with a C/C++ utility

2.3.4 Extending with a newer version of an external library

2.3.5 Extending with a new external library
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3 Wrapping in detail

This chapter explains, how parameters and return values of the C and C++-based library
functions are mapped to Tcl command parameters and return values. The intention of the
wrapping mechanism was to be as close to the C interface and use Tcl standard types
wherever possible:

« C functions are mapped to Tcl commands.

« C constants are mapped to Tcl global variables.

+ Some C enumerations are mapped to Tcl global variables and are inserted into a Tcl hash

table for lookup by name.

The mapping described in this chapter is consistently applied to all libraries wrapped with TcI3D.
It is optimized to work best with the OpenGL interface.

3.1 Wrapping description

Conventions used in this chapter:

« Every type of parameter is explained with a typical example from the OpenGL wrapping.

« The notation TYPE stands for any scalar value (char, int, float, enum etc. as well as
inherited scalar types like GLboolean, GLint, GLfloat, etc.). It is not used for type void or
GLvoid.

+ The notation sTrucT stands for any C struct.

« The decision how to map C to Tcl types was mainly inspired to fit the needs of the OpenGL
library best. The same conventions are used for the optional modules, too.

« Function parameters declared as const pointers are interpreted as input parameters.
Parameters declared as pointer are interpreted output parameters.

3.1.1 Scalar input parameters
The mapping of most scalar types is handled by SWIG standard typemaps.

Scalar types as function input parameter must be supplied as numerical va