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1.1 Overview: The mission

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

It's main design requirement is to wrap existing 3D libraries without
modification of header files and with minimal manual wrapping effect.

This is accomplished by the use of SWIG, the Simplified Wrapper and
Interface Generator.

It is based on ideas of Roger E. Critchlow, who created an earlier
OpenGL binding called Frustum.
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1.1 Overview: Design requirements

# Requirement
1 Light-weight
2 License

3  High automation

4  Portable

5 CandTclIF

6 Upto date

Comment
Small code size, Tcl package.
Source code availability under BSD license.

No need to write lots of wrapper/glue code.
Easy upgrade to newer versions of the 3D library.

Availability on many platforms.

Ability to program the library in both C and Tcl.
Easy interchange between Tcl and C code.

Buildable with actual tools and operating systems.
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1.1 Overview: Available modules

tcl3dToal

tcl3dutil

tcl3dOagl

tcl3dOglExt

tcl3dCq

tcl3dSDL

tcI3dFTGL

tcl3dGI2ps

tcl3dOde

tcl3dGauges

Enhanced Togl widget, a Tk widget for displaying OpenGL content.
Tcl3D utility library (math functions, shapes, stop watch, et al).

Wrapper for basic OpenGL functionality (GL Version 1.1, GLU Version 1.2).

Wrapper for enhanced OpenGL functionality (GL Version 1.2 through 2.0) and
OpenGL extensions.

Wrapper for NVidia's Cg shading language.
Wrapper for the Simple DirectMedia Library.
Wrapper for the OpenGL Font Rendering library.
Wrapper for the OpenGL To Postscript library.
Wrapper for the Open Dynamics Engine (in work).

Tcl3D package for displaying gauges.
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1.2 History: Version 0.1

Released 2005/05/29 as TclOgl: Basic OpenGL wrapping, Togl widget with Tcl callbacks.
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Tcl3D Demos and Applications

tcl3d Util

Tcl-based Utilities
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SWIG generated Tcl interfaces — Tcl-IF
tcl3dUtil tcl3dOgl tcl3dTogl
C-based Utilities Basic OpenGL OpenGL Widget

C-Level
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1.2 History: Version 0.2

Released 2006/01/07: Major rewrite and support of new libraries: OpenGL 2.0, OpenGL
extensions, Cg, SDL, gauges. Domain www.tcl3d.org created.
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SWIG generated Tcl interfaces i Tcl-IF
tcl3dUtil tcl3dOgl tcl3dOglExt tcl3dTogl
C-based Utilities Basic OpenGL Extended OpenGL OpenGL Widget

tcl3dCq tcl3dSDL
Nvidia‘s Cg Joystick
C-Level
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1.2 History: Version 0.3

Released 2006/02/12: Enhanced font handling in Togl. Library FTGL added. Mac OS X

support supplied by Daniel Steffen.
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tcl3d Util

Tcl-based Utilities
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SWIG generated Tcl interfaces i Tcl-IF
tcl3dUtil tcl3dOgl tcl3dOglExt tcl3dTogl
C-based Utilities Basic OpenGL Extended OpenGL OpenGL Widget
(Better font handling)
tcl3dCg tcl3dSDL tcI3dFTGL
Nvidia‘'s Cg Joystick and CD Font Rendering
C-Level
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1.2 History: Version 0.3.1

Released 2006/05/25: Support for GL2PS and ODE (alpha) added. Starpack versions.
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SWIG generated Tcl interfaces i Tcl-IF
tcl3dUtil tcl3dOgl tcl3dOglExt tcl3dTogl
C-based Utilities Basic OpenGL Extended OpenGL OpenGL Widget
tcl3dCg tcI3dSDL tcI3dFTGL
Nvidia‘s Cg Joystick and CD Font Rendering
tcl3dGI2ps tcl3dOde
OpenGL to PS/PDF Physics Engine
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C-Level
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2.1 Core module: tcl3dTogl

tcl3dTogl: Enhanced Togl widget

This module is an enhanced version
of the Togl widget, a Tk canvas for
displaying OpenGL graphics.

The following enhancements are
currently implemented:

- Callback functions in Tcl.
- Better bitmap font support.
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The enhanced Togl widget is contained in the Tcl3D distribution.
The original Togl widget is available from http://sourceforge.net/projects/togl
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2.2 Core module: tcl3dUtlIl

tcl3dUtil: Tcl3D utility library

This module wraps several utilities offering
functionality needed for 3D programs.

It currently contains the following modules:
v’ Various Tcl helper procedures.

v" A stop watch for timing purposes.

v Vector and matrix functions.

v Wavefront model file parser.

v Tk photo image support.

v Implementation of a virtual trackball.

The utility module is contained in the Tcl3D distribution.
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2.3 Core module: tcl3dOgl

tcl3dOgl: Wrapper for basic OpenGL functionality

This module wraps OpenGL functionality based
on OpenGL Version 1.1, as well as the GLU
library functions based on Version 1.2.

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

 accpersp

OpenGL features defined in versions greater than
1.1 have to be accessed via the OpenGL
extension mechanism on Windows (as supplied
with tcI3dOglEXxt).

|I:|ir'u:| . <key-Ezcaper exit

Download an actual OpenGL driver from the manufacturer of your graphic card.
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2.4 Optional module: tcl3dOglEXxt

tcI3dOglExt: Wrapper for enhanced OpenGL functionality

This module wraps OpenGL functionality based | r -
on versions 1.2 till 2.0, lots of OpenGL
extensions not contained in the OpenGL core,
as well as Windows specific extensions.

OpenGL2.0 (including the OpenGL shading
language GLSL) and OpenGL extension
wrapping is based on OglExt, an OpenGL
extension library from the research center
caesar.

The wrapping of Windows specific OpenGL e
functions is based on Intel's GLsdKk library. s i

OglExt is available from http://www.julius.caesar.de/oglext
GLsdk is available from http://oss.sqgi.com/projects/oql-sample/sdk.html
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2.5 Optional module: tcl3dCqg

tclI3dCg: Wrapper for NVidia’'s Cg shading language

This module wraps NVidia’'s Cg library f TcI3D demo: TeapotwithCg  [= |[B)X]
based on version 1.4 and adds some Cg
utility procedures.

" 1o e Pariicles wich O

Cg is available from http://developer.nvidia.com/object/cq_toolkit.html
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2.6 Optional module: tcl3dSDL

tcI3dSDL: Wrapper for the Simple DirectMedia Library

This module wraps the SDL library based
on version 1.2.9.

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

Joystick 1 [ TWIN SHOCE JUYEraL)
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 Tcl3D demo: A simple CD player

Dirive ligt

M

Track, lizt
S AUDIO_TRACK 02:52
CAUDIO_TRACK 02:43
CAUDIO_TRACK 03:47
CAUDIO_TRACK 05:20
SAUDIO_TRACK 02:41
SAUDIO_TRACK 03:03
SAUDIO_TRACK 02:12
SAUDIO_TRACK 01:53
SAUDIO_TRACK 04:19
S AUDIO_TRACK 04:11

[
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SDL is available from http://www.libsdl.org
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2.7 Optional module: tcl3dFTGL

tcI3dFTGL: Wrapper for the OpenGL Font Rendering Library

' el 30 dema; F TG fiemo

This module wraps the FTGL library
based on version 2.1.2. Edit Mode

The following font types are available:
v’ Bitmap font (2D)

v Pixmap font (2D)

v" Outline font

v Polygon font

v’ Texture font

v' Extruded font

C:Windows/Fontsiarind 1t

Extrudad Fonl

gL roapa s E it

The FTGL library depends on the .
Freetype? library. P b e o e

Furwrg: o Wracioeer P T s bkl 31 56 00 (0 3L 1 -8 6~ Basid & 18 1 #2508

FTGL is available from http://homepages.paradise.net.nz/henryj
Freetype2 is available from http://www.freetype.org
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2.8 Optional module: tcl3dGl2ps

tcl3dGI2ps: Wrapper for the “OpenGL To Postscript” Library

This module wraps the GL2PS library

based on version 1.2.7. o e e e :
e - L . . | iy T——— | -

GL2PS is a C library providing high
guality vector output for any OpenGL

application.
It does not support textures.

[ N BN G

GL2PS is available from http://www.geuz.org/gl2ps
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2.9 Optional module: tcl3dOde

tcl3dOde: Wrapper for the Open Dynamics Engine

This module wraps the Open Dynamics Engine fomnecied bocies it ook

based on version 0.5.

ODE wrapping is currently work in progress, the !

interface is not stabilized yet.

Tane: 27T sin> [Frsires 405

ODE is available from http://www.ode.org
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2.10 Optional module: tcl3dGauges

tclI3dGauges: Tcl3D package for displaying gauges

This package implements the following gauges: @ Tiltmeter Demo
airspeed, altimeter, compass, tiltmeter.

The gauge package has been implemented and
contributed by Victor G. Bonilla.

The gauge module is contained in the Tcl3D distribution.
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3.1 tcl3dsh: What is it good for?

CEX

The Starpack t cl 3dsh can be used as

» a standalone executable like wish with builtin Tcl3D
» atest and presentation program for Tcl3D
» an installer for the Tcl3D specific libraries and demos

', Tel3d Console

File: Edit

Type "pres” to start Tcl3D presentation

= info patchlewel

8413

= |sort [package names]

Img kel kkdtc] Tol Tk dde gauge gaugeBasetd hitp img:base img:bmp img:dted img:gif imgsico imag:j
ped img: pCx Img: pixmap Imgs png Imgs pRm imgs ps imgsraw Imgssal Imagssun imgstga img it img: i
ndons g xbm imgs xem jpegtcl midyfs msgcat opt pngtel pwb rechan registry scripdoc snack snackogg
snacksphere sound starkit tcl3d tel3deg tel3ditgl tol3dgauges toladglZps tel3dode tol3dogl tel2dsdl toladt
ogl teladutil teltest fifftc] wis wis:mied s mkel vis:zip vislib zipyfs zlib zlibtcl

=
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3.2 tcl3dsh: Installation purpose

The Starpack contains the Tcl3D package, the Tcl3D demos as well as the
external libraries needed for the optional modules.

These can be copied to the file system for use with standard tclsh or wish.

Telil intra =17

TeidD packages |

DiperfiL infomation |
DhpariGL. mvbensior |

/s brought ta you oy Copuies |
Paul Oherme\ex

Inatallatee
Inglal Tef packsges |
ristefl Tl 3D demoa |

Insiall mxteingd e |
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3.3 tcl3dsh: The demo container

The Starpack contains over 100 demo and tutorial programs showing many
aspects of Tcl3D programming techniques.

i|¢|Em O X il2|E AXx
Librams pecificDemos Tcl30S pecificDemos

tel3dCy ) .
bel2dFTEL Demo sonpts
bel3dG auges bwtearray. tl
tcl3d0 de imgiewer. bl
tel3d0 gl tel3dinfo kel
tel2d0glE «t
tel3ds0L
bel3dT ool

[}

[}

[}

i

|

v

il s | Miew B b b By | oo L D e B

ile|Bm@ O X
Categones
Libramnys pecificD emos
Tcl30S pecificDiemos
TutonalzéndBooks
ile|Bm@ O X
TutonalzdndBooks
CodeSampler
MeHe
RedB ook, =
ilelm0OlXx im0 ile )= 0O
CodeSampler HeHe FiedB ook,
Demo soripts Demo soripts Data
ogl_benchmark_sphere.t Lezzandl . tel Diema seripts
ogl_fpz_controls. bol Leszonl2 tol aapaly.tl
ogl_glzlang_simple_ws2ps Lezzon03.tol aapolyStride. tol
ogl_point_sprites. tol Leszonld.tol aargb.tcl
ogl_zkinning. ol Leszonlh. tol accanti bl
ogl_wertes_dizplacement. LeszonlB. tol accpersp. ol

| R R |

Paul Obermeier

Tcl3D: One year after

24




3.4 tcl3dsh: Built-in help

The Starpack contains built-in help and documentation.
Currently very low-level. It is planned to include the TcI3D manual.

" Tcl3k helps lmtreductisn
".|w _
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3.5 tcl3dsh: Starpacking issues (1)

Starpack/Starkit problem 1

If shipping external libraries with your Starpack, you have to copy them to the file
system, before they can be used.

Best place is the directory containing the Starpack.

# Check if all necessary external libraries exists in the directory

# containing the Starpack. Copy themto the filesystem if necessary.

set tcl3dExecDir [file dirnanme $::starkit::topdir]

set _tcl3dDIList [glob -noconplain -dir [file join $starkit::topdir dlls] \
*[1nfo sharedlibextension]*]

foreach starkitName $__tcl 3dDi I List {
set osName [file join $_ _tcl3dExecDir [file tail $starkitNane]]
if { ! [file exists $osNane] } {

set retVal [catch { file copy -force -- $starkitName $__tcl 3dExecDir }]
puts "Copying DLL $starkitNanme to directory $_ tcl 3dExecDr"
if { $retval '= 0} {

error "Error copying DLL $starkitNane to directory $_tcl 3deExecDr"
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3.5 tcl3dsh: Starpacking issues (2)

Starpack/Starkit problem 1

This aforementioned solution seems to be the best possible solution today, but has
the following two disadvantages:

Windows user will typically place the Starpack onto the desktop. Starting the Starpack
inflates the desktop with lots of DLL's.

On Linux/Unix the current directory typically is not included in the
LD LIBRARY_PATH variable. So we need a separate shell script:

#!/ bin/sh

LD LI BRARY_PATH=".: $LD_LI| BRARY_PATH"

LD LI BRARYN32_PATH=".: $LD_LI BRARYN32_PATH'
export LD LI BRARY_PATH

export LD _LI BRARYN32_PATH

./tcl 3dsh
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3.5 tcl3dsh: Starpacking issues (3)

Starpack/Starkit problem 2

Some of the external libraries need files for initialization, ex. the FTGL library needs
the name of a TrueType font file to construct it's OpenGL commands.

Tcl3D supports a utility procedure t cl 3dGet Ext Fi | e, which you should use, if
intending to use a Tcl3D script - depending on such a library - in a Starpack.

A typical usage is shown in the following code segment:

set fontfile [file join [file dirnane [info script]] "yudit.ttf"]
# tcl 3dGetExtFile is available only in versions 0.3.1 and up.
# You may check availability of command first, if running scripts with ol der
# Tcl 3D versi ons.
if { [info proc tcl3dGetExtFile] eq "tcl 3dGetExtFile" } {
# Get the font file in a Starpack i ndependent way.
set fontfile [tcl3dGetExtFile $fontfil e]
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4.1 Planned Tcl3D features

The following items are on my personal ToDo list

» Complete the ODE wrapper.

» Coordinate tcl3dTogl changes with official Togl maintainer.

» Extend Togl to support multisampling, Swap control and Pbuffers.
» Add more 3D file formats (at least 3ds).

» Implement TEA compliant build structure.

» Make it a SourceForge project. (??)

Contributions of any kind are welcome.
bug fixes
testing
ideas for libraries to be added
demo programs
platform specific support

Send them to info@tcl3d.orq.
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4.2 Goodbye - Hello

TeldD

T -

P! e e (7

If you like Tcl3D, you can do the following:

» Watch out comp.lang.tcl for TclI3D release announcements.
> Visit http://wiki.tcl.tk/15278 for actual Tcl3D discussions.
» Get distributions and demos from http://www.tcl3d.org
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| don‘t know, why you say goodbye, | say hello
See you next year for
Tcl3D: Two years after

Paul Obermeier Tcl3D: One year after 31




