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Tcl3D History: Version 0.1

T c l - L e v e l

C / C + + - L e v e l

S W I G  g e n e r a t e d  T c l  i n t e r f a c e s

T c l 3 D  D e m o s  a n d  A p p l i c a t i o n s

t c l 3 d U t i l  
T c l - b a s e d  U t i l i t i e s

T c l - I n t e r f a c e

t c l 3 d O g l  
B a s i c  O p e n G L

t c l 3 d U t i l
C - b a s e d  U t i l i t i e s

t c l 3 d T o g l
O p e n G L  W i d g e t

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

T c l - L e v e l

C / C + + - L e v e l

S W I G  g e n e r a t e d  T c l  i n t e r f a c e s

T c l 3 D  D e m o s  a n d  A p p l i c a t i o n s

t c l 3 d U t i l  
T c l - b a s e d  U t i l i t i e s

t c l 3 d G a u g e s
T c l  E x t e n s i o n  P a c k a g e

T c l - I n t e r f a c e

t c l 3 d O g l  
B a s i c  O p e n G L

t c l 3 d O g l E x t
E x t e n d e d  O p e n G L

t c l 3 d U t i l
C - b a s e d  U t i l i t i e s

t c l 3 d T o g l
O p e n G L  W i d g e t

t c l 3 d C g
C g  S h a d i n g

t c l 3 d S D L
J o y s t i c k
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Tcl3D History: Version 0.4.0

Released 2008/12/30: OpenGL wrapping based on GLEW 1.5.1. Support of 
OpenGL 3.0. Reorganization of Tcl3D core module.

T c l - L e v e l

C / C + + - L e v e l

S W I G  g e n e r a t e d  T c l  i n t e r f a c e s

T c l 3 D  D e m o s  a n d  A p p l i c a t i o n s

t c l 3 d O g l  
T c l - b a s e d  U t i l i t i e s

t c l 3 d G a u g e s
T c l  E x t e n s i o n  P a c k a g e

T c l - I n t e r f a c e

t c l 3 d O g l  
O p e n G L  3 . 0  a n d  e x t e n s i o n s

t c l 3 d O g l
C - b a s e d  U t i l i t i e s

t c l 3 d O g l
T o g l  W i d g e t

t c l 3 d C g
C g  S h a d i n g

t c l 3 d F T G L
F o n t  R e n d e r i n g

t c l 3 d S D L
J o y s t i c k  a n d  C D

t c l 3 d G l 2 p s
O p e n G L  t o  P S / P D F

t c l 3 d O d e
P h y s i c s  E n g i n e
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Tcl3D History: Version 0.4.2

Released 2010/03/28: OpenGL wrapping based on GLEW 1.5.3. Support of 
OpenGL 3.2. Advanced OpenGL information functions.

T c l - L e v e l

C / C + + - L e v e l

S W I G  g e n e r a t e d  T c l  i n t e r f a c e s

T c l 3 D  D e m o s  a n d  A p p l i c a t i o n s

t c l 3 d O g l  
T c l - b a s e d  U t i l i t i e s

t c l 3 d G a u g e s
T c l  E x t e n s i o n  P a c k a g e

T c l - I n t e r f a c e

t c l 3 d O g l  
O p e n G L  3 . 2  a n d  e x t e n s i o n s

t c l 3 d O g l
C - b a s e d  U t i l i t i e s

t c l 3 d O g l
T o g l  W i d g e t

t c l 3 d C g
C g  S h a d i n g

t c l 3 d F T G L
F o n t  R e n d e r i n g

t c l 3 d S D L
J o y s t i c k  a n d  C D

t c l 3 d G l 2 p s
O p e n G L  t o  P S / P D F

t c l 3 d O d e
P h y s i c s  E n g i n e

t c l 3 d O s g
O p e n S c e n e G r a p h
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Tcl3D Future: Version 0.5

To be released: OpenGL wrapping based on GLEW 1.5.4. Support of OpenGL 3.3 and 
4.0. Utility functions for fixed function pipeline replacement. Tcl/Tk >= 8.5 required.

T c l - L e v e l

C / C + + - L e v e l

S W I G  g e n e r a t e d  T c l  i n t e r f a c e s

T c l 3 D  D e m o s  a n d  A p p l i c a t i o n s

t c l 3 d O g l  
T c l - b a s e d  U t i l i t i e s

t c l 3 d G a u g e s
T c l  E x t e n s i o n  P a c k a g e

T c l - I n t e r f a c e

t c l 3 d O g l  
O p e n G L  4 . 0  a n d  e x t e n s i o n s

t c l 3 d O g l
C - b a s e d  U t i l i t i e s

t c l 3 d O g l
T o g l  W i d g e t

t c l 3 d C g
C g  S h a d i n g

t c l 3 d F T G L
F o n t  R e n d e r i n g

t c l 3 d S D L
J o y s t i c k  a n d  C D

t c l 3 d G l 2 p s
O p e n G L  t o  P S / P D F

t c l 3 d O d e
P h y s i c s  E n g i n e

t c l 3 d O s g
O p e n S c e n e G r a p h
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Timeline of OpenGL

OpenGL 1.0 01/1992 First release based on SGI‘s IRIS GL.
OpenGL 1.1 01/1997 Textures and texture formats on GPU hardware. 
OpenGL 1.2 03/1998 Volume textures, packed pixels, normal rescaling, image processing.
OpenGL 1.2.1 10/1998 Multi-textures.
OpenGL 1.3 08/2001 Cubemap texture, multi-sampling, texture unit combine operations. 
OpenGL 1.4 07/2002 Hardware shadowing support, fog coordinates, automatic mipmap generation. 
OpenGL 1.5 07/2003 Vertex buffer objects, occlusion queries, extended shadowing functions. 
OpenGL 2.0 09/2004 User-programmable shaders. OpenGL Shading Language (GLSL).
OpenGL 2.1 07/2006 Pixel buffer objects, sRGB textures, non-square matrices. GLSL 1.20 
OpenGL 3.0 07/2008 Frame buffer objects, hardware instancing, vertex array objects. GLSL 1.30. 
OpenGL 3.1 03/2009 Texture Buffer Objects, Uniform Buffer Objects, GLSL 1.40. 
OpenGL 3.2 08/2009 Geometry Shader, Sync and Fence objects, GLSL 1.50.
OpenGL 3.3 03/2010 Backport of OpenGL 4.0 functionality for use on previous GPU HW, GLSL 3.30.
OpenGL 4.0 03/2010 Shader subroutines, 64-bit floating point support, GLSL 4.00.

OpenGL 2.0 introduced the OpenGL Shading Language GLSL.
OpenGL 3.0 introduced a deprecation mechanism to simplify the API in future revisions.
OpenGL 3.1 removed legacy functionality: All fixed-function options, direct mode, color index.
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Timeline of OpenGL and Tcl3D

OpenGL 1.0 01/1992
OpenGL 1.1 01/1997
OpenGL 1.2 03/1998
OpenGL 1.2.1 10/1998
OpenGL 1.3 08/2001
OpenGL 1.4 07/2002
OpenGL 1.5 07/2003
OpenGL 2.0 09/2004

05/2005 Tcl3D 0.1.0  OpenGL 1.1     (Wrapping based on gl.h)
01/2006 Tcl3D 0.2.0  OpenGL 2.0     (Wrapping based on OglExt)

OpenGL 2.1 07/2006
OpenGL 3.0 07/2008

12/2008 Tcl3D 0.4.0  OpenGL 3.0     (Wrapping based on GLEW)
OpenGL 3.1 03/2009
OpenGL 3.2 08/2009

03/2010 Tcl3D 0.4.2  OpenGL 3.2     (Wrapping based on GLEW)
OpenGL 3.3 03/2010
OpenGL 4.0 03/2010

??/2010 Tcl3D 0.5.0  OpenGL 3.3/4.0 (Wrapping based on GLEW)
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Tcl3D module tcl3dOgl
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Challenge: Deprecation of functionality

OpenGL version # of functions # of deprecated functions

1.1 336 272

1.2   4   1

1.3  46  37

1.4  47  38

1.5  19   0

2.0  93  36

2.1   6   0

3.0  55  20

3.1   4   0

3.2   3   0

3.3   0   0

4.0   5   0

Total 618 404 (65%)

Starting with OpenGL 3.1 the functionality of the fixed-function pipeline 
was declared deprecated.  
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Fixed-Function Pipeline vs. Shaders

Graphics Pipeline

Vertex
Operations

Fragment
Operations

Primitive
Assembly

Rasterization
& 

Interpolation

Frame-
buffer

Vertex shaders Fragment shaders

DisplayApplication
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tcl3dOgl: Deprecated functions

Vertex Specification
glBegin, glEnd, glVertex, glNormal, glColor, glTexCoord, ... 

Display Lists
glNewList, glCallList, glGenLists, ...

Lighting
glMaterial, glLight, glLightModel, glShadeModel, ...

Matrix operations
glLoadMatrix, glMultMatrix, glTranslate, glRotate, glScale, ...

Fog

Clipping

Evaluation

Selection and Feedback

Convolution filters

ColorTables

The deprecated functions are mainly from the following categories:
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tcl3dOgl: Deprecated functions replacement (1)

Viewing related functions

Deprecated GL function tcl3dOgl function

glFrustum tcl3dFrustum

glOrtho tcl3dOrtho

gluPerspective tcl3dPerspective

gluLookAt tcl3dLookAt

For the deprecated matrix functions, replacement functions have been integrated 
into the OpenGL module of Tcl3D.

All functions have the same signature, with the exception, that the tcl3d functions 
have an additional parameter at the end for returning the calculated matrix:

void gluPerspective    (GLdouble fovy, GLdouble aspect, GLdouble zNear, GLdouble zFar)
void tcl3dPerspective (double      fovy, double      aspect, double     zNear, double      zFar, float *res)
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tcl3dOgl: Deprecated functions replacement (2)

Modelling related functions

Deprecated GL function tcl3dOgl function

glRotate[f|d] tcl3dRotate[f|d]

glTranslate[f|d] tcl3dTranslate[f|d]

glScale[f|d] tcl3dScale[f|d]

glLoadIdentity tcl3dMatfIdentity, tcl3dMatdIdentity

glMultMatrix[f|d] tcl3dMatfMult[f|d]

glLoadMatrix[f|d] No replacement, use glUniformMatrix* functions.

glMatrixMode No replacement

glPushMatrix No replacement

glPopMatrix No replacement
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tcl3dOgl: Deprecated functions replacement (3)

Shader related utility functions

tcl3dOglReadShaderFile

tcl3dOglShaderSource

tcl3dOglBuildProgram

tcl3dOglDestroyProgram

tcl3dOglBuildProgram takes the source strings of a vertex, a fragment and a 
geometry shader program. 
It compiles and links the shader sources into a GLSL shader program.
The identifiers of the generated shader programs are returned as a dictionary. 
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tcl3dOgl: Advanced information functions

createFuncUrlList.tcl

glFuncUrlList.txt

glExtUrlList.html

createExtUrlList.tcl

glExtUrlList.txt

www.opengl.org

glew.h glu.h gl.spec tcl3dOglHelp.txt

OpenGL 
Reference 
Manuals

createSwigAndHelpFile.tcl

tcl3dOglHelp.tclglewfuncs.iglewdefs.i

Use several sources of OpenGL information during the build process.
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tcl3dOgl: Advanced information functions

tcl3dOglGetFuncList Get list of OpenGL and GLU functions (all, gl, glu)

tcl3dOglGetVersionList Get list of OpenGL versions and extensions

tcl3dOglGetExtensionList Get list of OpenGL extensions (all, glew, driver)

tcl3dOglIsFuncWrapped Check if OpenGL or GLU function is wrapped

tcl3dOglGetFuncSignature Get the signature of an OpenGL or GLU function (c, tcl)

tcl3dOglGetFuncVersion Get the version or extension name of an OpenGL function

tcl3dOglGetEnumVersion Get the version or extension name of an OpenGL enumeration

tcl3dOglGetFuncDeprecated Get the version, an OpenGL function has been declared deprecated

tcl3dOglGetVersionFuncs Get the function names of an OpenGL version or extension

tcl3dOglGetVersionEnums Get the enumeration names of an OpenGL version or extension

tcl3dOglGetUrl Get the URL of the documentation of an OpenGL item 

(function, enum, extension)

With the gathered data available, the following advanced information 
functions have been implemented. 
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Examples: OpenGL 3.2 demos

Some of the OpenGL 3.2 demos from 
http://www.nopper.tv/opengl.html 
using only non-deprecated functions have been 
ported to Tcl3D using the replacement functions.
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Tcl3D Application OglInfo
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OglInfo: Putting it all together

With the help of the advanced OpenGL information functions, a new Tile based 
application OglInfo has been developed. It serves as an OpenGL information 
center, supplying all the information, an OpenGL developer (both C/C++ and 
Tcl) needs.
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OglInfo: OpenGL extensions

List of all OpenGL extensions.
The following information about each extension is provided:
• Information about availability on current hardware
• Extension is wrapped by GLEW
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OglInfo: OpenGL commands

List of all OpenGL core and extension functions. 
The following information about each function is provided:
• Availability on current hardware
• Corresponding OpenGL version or extension
• Deprecated since OpenGL version
• Signature of function
• URL of official documentation page



Tcl3D – Catching up with OpenGL                  Page 26
Paul Obermeier, obermeier@tcl3d.org  

OglInfo: OpenGL enumerations

List of all OpenGL core and extension enumerations. 
The following information about each enumeration is provided:
• Decimal value
• Hexadecimal value
• Corresponding OpenGL version or extension
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OglInfo: OpenGL versions

List of all OpenGL versions and extensions. 
The following information about each version/extension is provided:
• List of corresponding functions
• List of corresponding enumerations
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OglInfo: Export functionality

All tables can be exported as CSV files for further 
inspection with a spreadsheet program.
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OglInfo: History

All visited tables are held in a history for easy re-access.
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OglInfo: Deprecation check

OpenGL source files can be loaded into a text widget. 
The following information about the file is provided:
• List of corresponding functions
• List of corresponding enumerations
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OglInfo: Deprecation check

The checked files can be Tcl or C/C++ files. 



Tcl3D – Catching up with OpenGL                  Page 32
Paul Obermeier, obermeier@tcl3d.org  

OpenGL improvements: Summary

Wrapped OpenGL version is up-to-date: 3.3 and 4.0.

Usage of modern OpenGL (i.e. using no deprecated functions) is possible due 
to replacement functions and has been shown with some OpenGL 3.2 demos.

Advanced OpenGL information is available as library procedures and as a 
standalone Tcl application. 

A new version of Tcl3D will be available in the near future.
This version will require at least Tcl/Tk 8.5, due to the usage of dicts and ttk widgets.
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