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The libraries provide access to the rendering functions of OpenGL 1.5 and GLU 1.3
libraries. The libraries to not address system-level concerns, such as the attachment
of GL rendering contexts to displays. Instead, the libraries should work with any Racket
extension that provides GL with access to the system (such as a binding for glx). Notably,
the racket/gui/base library provides support for rendering contexts via the canvas?, class
and its with-gl-context method.
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1 Using OpenGL

The library provides direct access to the C-style OpenGL API, whereas the
library provides a more Racket-like interface. The library provides a binding for

each #defined constant and for most functions in OpenGL 1.5 and GLU 1.3. The functions
perform comparable checking to their C-language counterparts; they check the types of their
arguments, but do not check the length of array arguments. The[sgl]library provides wrap-
pers around many of the functions in the library to present a more Racket-friendly
interface, including function names that follow Racket conventions, and checked, symbolic
enumeration arguments, and array-length checks.

Warning on Safety: OpenGL programming is inherently unsafe, even when using only the
library. Although checks the arguments to each function call, violation of higher-
level assumptions of the system’s OpenGL library can cause it to crash, bringing the entire
Racket system down. For example, sending a large number of vertices in a single glBegin
causes at least some GL implementations to crash.

Some examples are available in the "examples" directory of the "sgl" collection in the
Racket installation. For "alpha.rkt", try choosing the "sk. jpg" image distritbuted with
Racket in the "icons" collection; you may have to press the t key a few times if the spinning
cube is blank.



2 C-Style OpenGL

(require [sgl/gl) package: sgl

The[sgl/gl|module provides a direct interface to the system’s GL library closely following
the conventions of the C-language OpenGL API. It provides a binding for each #defined
constant (these start with GL_) and for the functions in the GL 1.5 and GLU 1.3 specifica-
tions, except for the following:

e Vertex arrays (GL 1.5, Section 2.8)

* Buffer objects (GL 1.5, Section 2.9)

* glGetPointerv (GL 1.5, Section 6.1.11)

* Buffer object queries (GL 1.5, Section 6.1.13)
* Polygon tessellation (GLU 1.3, Section 5)

* gluQuadricCallback (GLU 1.3, Section 6.2)

¢ NURBS callbacks (GLU 1.3, Section 7.2)

If one of the provided functions is not present on your system (e.g. if your system supports
only GL 1.3), then the corresponding function raises a run-time exception when
invoked.

The functions provided by [sg1/gl] perform comparable checking to their C-language coun-
terparts; they check the types of their arguments, but do not check the length of array ar-
guments. The following details the kinds of Racket values that can be provided for each
primitive OpenGL type:

* GLbyte, GLshort, GLint: exact integer in the proper range

* GLubyte, GLushort, GLuint: exact non-negative integer in the proper range

* GLsizei, GLenum, GLbitfield: exact non-negative integer in the proper range

e GFfloat, GLdouble: real number

* GFclampf, GLclampd: real number

* GLboolean: any value, where #f means GL_FALSE and all other values mean
GL_TRUE; do not use [GL_FALSE| or [GL_TRUE] since they are bound to integers, both
will end up being converted to GL_TRUE.



https://pkgs.racket-lang.org/package/sgl

OpenGL functions that take vector arguments accept cvector values. The type of the cvec-
tor is checked; for example, glVertex3fv expects a vector of GLfloats, so[gIVertex3fv]
accepts only a cvector containing reals. See also[sgl/gl-vectors| Functions that accept
arrays of type void* accept any cvector; you must ensure that you supply the proper kind

of vector, as in the C-language OpenGL API.

Examples:

(require sgl/gl
sgl/gl-vectors)
29

(gIVertex4fv] (gl-float-vector] 1 2 3 4))
(glEnd)

¥ ! procedure?
gIP Map : procedure?
glPixelMapusv| : procedure?
lglDeleteTextures| : procedure?
lglDeleteQueries| : procedure?

These functions do not take a size argument, because it is derived from the length of the

argument vector.

glGenTextures| : procedure?
: procedure?

These functions do not take vector arguments. Instead, they allocate a vector of the requested
size and return it.

lglAreTexturesResident| : procedure?

This function takes in a GLuint vector and textures, and it returns 2 values: the specified
boolean and a boolean vector of residences.

glGetBooleanv| : procedure?

: procedure?
: procedure?

: procedure?
: procedure?

. procedure?

lglGetMaterialfv| : procedure?
lglGetMaterialiv| : procedure?

- procedure?
: procedure?




: procedure?
. procedure?

glGetlexGenliv| : procedure?
lglGetTexParameterfv| : procedure?
lglGetTexParameteriv| : procedure?
lglGetTexLevelParameterfv| : procedure?
lglGetTexLevelParameteriv| : procedure?
lglGetPixelMapfv| : procedure?
lglGetPixelMapuiv| : procedure?
lglGetPixelMapusv| : procedure?

- procedure?
: procedure?
: procedure?

lglGetBufferParameteriv| : procedure?
lglGetConvolutionParameterfv| : procedure?
lglGetConvolutionParameteriv| : procedure?
lglGetHistogramParameterfv| : procedure?
lglGetHistogramParameteriv| : procedure?
lglGetMinmaxParameterfv| : procedure?
lglGetMinmaxParameteriv| : procedure?

: procedure?
|glGetQueryObjectiv| : procedure?
lglGetQueryUbjectuiv| : procedure?

Instead of taking a vector argument, these function take an integer argument that specifies
the size of the vector that is returned.

lglGetClipPlane| : procedure?

This function does not take a vector argument and returns a GLdouble vector of length 4.

: procedure?

lgluCheckbkxtension| : procedure?
lgluErrorString| : procedure?

gluGetString : procedure?

These functions deal with strings instead of GLubyte vectors.

gluProject| : procedure?
: procedure?
: procedure?

Instead of taking pointers to GLdoubles for return values, these function directly return
GLdouble vectors.



lglSelectBuffer| : procedure?
lglFeedbackBuffer| : procedure?

These functions do not take vectors, instead they return a selection-buffer-object or
feedback-buffer-object. The [select-buffer->gl-uint-vector|and [feedback-|
[puffer->gl-float-vector|functions copy the contents of the buffer into a vector. Be-
cause the OpenGL library writes to the buffer-object on OpenGL function calls after glSe-
lectBuffer or glFeedbackBuffer has returned, if the buffer is garbage collected before
OpenGL is finished writing to it, the entire Racket system can crash. The

function in helps interpret the results of glSelectBuffer in a Racket-
friendly format.

glh . procedure?

lglActiveTexture| : procedure?

- procedure?

: procedure?
: procedure?
1B d : procedure?

lglBlendEquation| : procedure?

: procedure?
lglBlendFuncSeparate| : procedure?
. procedure?

. procedure?

: procedure?

f ! procedure?

. procedure?
: procedure?

. procedure?
lglClearStencil| : procedure?
: procedure?

b| : procedure?

bv| : procedure?

. procedure?
: procedure?
: procedure?
: procedure?
: procedure?
: procedure?
: procedure?
. procedure?
: procedure?

bv| : procedure?
. procedure?



glColordulv| : procedure?

: procedure?
: procedure?
4b| : procedure?
bv| : procedure?

: procedure?

dv| : procedure?
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: procedure?
gIlColor4fv| : procedure?
. procedure?
: procedure?
: procedure?
: procedure?
: procedure?

bv| : procedure?

0Q
N

: procedure?
glColorduiv| : procedure?
: procedure?
glColordusv| : procedure?
F M . procedure?

lglColorMaterial| : procedure?
|glColorSubTable| : procedure?

: procedure?
lglColorTableParameterfv| : procedure?
lglColorTableParameteriv| : procedure?
|glCompressedTexImagelD| : procedure?
lglCompressedlexImage2D| : procedure?
lglCompressedlexImage3D| : procedure?
lglCompressedTexSublmagelD| : procedure?
lglCompressedlexSublmage2D| : procedure?
lglCompressedTexSublmage3D| : procedure?
lglConvolutionkilterlD| : procedure?
lglConvolutionkFilter2D| : procedure?
lglConvolutionParameterf| : procedure?
lglConvolutionParameterfv| : procedure?
lglConvolutionParameteri| : procedure?
lglConvolutionParameteriv| : procedure?
lglCopyColorSubTable| : procedure?
lglCopyColorTable| : procedure?
lglCopyConvolutionkilterlD| : procedure?
|glCopyConvolutionFilter2D| : procedure?
: procedure?
lglCopyTexImagelD| : procedure?
lglCopyTexImage2D| : procedure?
|glCopyTexSublmagelD| : procedure?




lglCopyTexbsublmage2D| : procedure?
lglCopyTexSublmagedD| : procedure?
. procedure?

: procedure?
: procedure?

: procedure?

: procedure?
: procedure?

: procedure?
: procedure?

f gl . procedure?

: procedure?

:

: procedure?

: procedure?

: procedure?
: procedure?

: procedure?
lglEvalCoordlidv| : procedure?

& d ! procedure?
lglEvalCoordifv| : procedure?
: procedure?
lglEvalCoord2dv| : procedure?
: procedure?
lglEvalCoord2fv| : procedure?
: procedure?

y . procedure?

: procedure?
: procedure?

h| : procedure?

f h| : procedure?

: procedure?
dvl : procedure?
df| : procedure?

. procedure?

: procedure?

. procedure?

. procedure?

f ! procedure?

glEFrontFace| : procedure?
 procedure?

glGenlLists| : procedure?
lglGetColorTable| : procedure?
|glGetCompressedTexImage| : procedure?
lglGetConvolutionkilter| : procedure?

- procedure?




lglGetHistogram| : procedure?
 procedure?

lglGetPolygonStipple| : procedure?
lglGetSeparableFilter| : procedure?

glGetTexImage| : procedure?

: procedure?

g TH gram| : procedure?
: procedure?
: procedure?

& dexdv| : procedure?
: procedure?
glIndexfv| : procedure?
glIndexi| : procedure?

: procedure?
glIndexs| : procedure?

: procedure?
glIndexub| : procedure?

o d bv| : procedure?
: procedure?
F B . procedure?
o bled| : procedure?
: procedure?

g q . procedure?

: procedure?
: procedure?
1LightModelfv| : procedure?
: procedure?
lgllightModeliv| : procedure?
! procedure?

. procedure?
: procedure?

gllightiv] : procedure?

o P : procedure?

: procedure?
: procedure?
lglloadldentity| : procedure?

: procedure?
M

f ! procedure?

glLoadName| : procedure?

03]

lglLoadTransposeMatrixd| : procedure?
lglLoadTransposeMatrixf| : procedure?

. procedure?
: procedure?
: procedure?
: procedure?
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: procedure?

: procedure?

: procedure?

: procedure?

: procedure?

: procedure?

: procedure?

: procedure?

. procedure?
: procedure?
: procedure?

g1V J d| : procedure?
fany y ! procedure?

lglMultTransposeMatrixd| : procedure?

lglMultTransposeMatrixf] : procedure?

lglMultiTexCoordld) :
lglMultiTexCoordldy|
[gIMuItiTexCoordIf]

lglMultiTexCoord4f|
lglMultiTexCoord4fv|
lglMultiTexCoord41l] :

lglMultiTexCoord4iv|

procedure?
. procedure?
procedure?
. procedure?

. procedure?

. procedure?

. procedure?

! procedure?

: procedure?

: procedure?

. procedure?

! procedure?

. procedure?

: procedure?

. procedure?

: procedure?

! procedure?

: procedure?

. procedure?

: procedure?

. procedure?

. procedure?

! procedure?

. procedure?

! procedure?

. procedure?
procedure?
procedure?
procedure?
. procedure?
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lglMultiTexCoord4s| : procedure?
lglMultiTexCoord4sv| : procedure?

glNewList| : procedure?
: procedure?

bv| : procedure?
. procedure?
dv| : procedure?
. procedure?
. procedure?
. procedure?
. procedure?
. procedure?
. procedure?
. procedure?
gh| : procedure?
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f : procedure?

: procedure?
[gIPixelTransferf] : procedure?
lglPixelTransferi| : procedure?

: procedure?
lglPointParameterf| : procedure?
lglPointParameterfv| : procedure?
lglPointParameteri| : procedure?
|glPointParameteriv| : procedure?

- procedure?

: procedure?
lglPolygonOffset| : procedure?
lglPolygonstipple| : procedure?
: procedure?
lglPopClientAttrib| : procedure?
: procedure?

: procedure?

: procedure?
lglPushClientAttrib| : procedure?
: procedure?

: procedure?

: procedure?
lglRasterPos2dv| : procedure?

: procedure?
lglRasterPos2fv| : procedure?
g1R P : procedure?

lglRasterPos2iv| : procedure?

: procedure?

lglRasterPos2sv| : procedure?

: procedure?
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lglRasterPos3dv| : procedure?
g 1R P : procedure?
lglRasterPos3fv| : procedure?
g 1R P : procedure?
lglRasterPos31v| : procedure?
g LR P : procedure?
glRasterPOSSSv|: procedure?
g : procedure?
lglRasterPos4dv| : procedure?
g LR Pos4f| : procedure?
lglRasterPos4fv| : procedure?
g LR Pos41| : procedure?
lglRasterPos4iv| : procedure?
g LR Pos4s| : procedure?
glRasterPos4sv1: procedure?
: procedure?
! procedure?
R procedure7

R ! procedure?
: procedure?

! procedure?
: procedure?

! procedure?

: procedure?
R procedure7
gIRenderMode| : procedure?

glResetHlstogram: procedure?

glResetMinmax| : procedure?

4d

EEEEEEEE

- procedure?
m : procedure?

ngampleCoveragq: procedure?

: procedure?

: procedure?

glScissor| : procedure?
ngecondaryColorBM: procedure?
lglSecondaryColor3bv| : procedure?
lglSecondaryColor3d| : procedure?
lglSecondaryColor3dv| : procedure?
lglSecondaryColor3f| : procedure?
lglSecondaryColor3fv| : procedure?
lglSecondaryColor3i| : procedure?
lglSecondaryColor3iv| : procedure?
|glSecondaryColor3s| : procedure?
lglSecondaryColor3sv| : procedure?
lglSecondaryColor3ub| : procedure?
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lglSecondaryColor3ubv| : procedure?
lglSecondaryColor3ui| : procedure?
lglSecondaryColor3ulv| : procedure?
lglSecondaryColor3us| : procedure?
lglSecondaryColor3usv| : procedure?
lglSeparablelFilter2D| : procedure?

g adeModel| : procedure?
glStencilFunc| : procedure?

Mask| : procedure?
Op| : procedure?

: procedure?
. procedure?
gl TexCoord1f| : procedure?
g d : procedure?
. procedure?
: procedure?
gl TexCoordls| : procedure?
gl TexCoordlsv| : procedure?
s d2d] : procedure?
g d2dv| : procedure?
gl TexCoord2f| : procedure?
gl TexCoord2fv| : procedure?
gl TexCoord2i| : procedure?
: procedure?
. procedure?
: procedure?
g1l TexCoord3d| : procedure?
glTexCoord3dv| : procedure?
gl TexCoord3f| : procedure?
gl TexCoord3fv| : procedure?
gl TexCoord3i| : procedure?
gl TexCoord3iv| : procedure?
: procedure?
: procedure?
: procedure?
gl TexCoord4dv| : procedure?
gl TexCoord4f| : procedure?
i d4 procedure?
g d4 procedure?
g d4 procedure?
g d4 procedure?
& d4 ! procedure?
: procedure?

: procedure?
glTexEnvi| : procedure?
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glTexknviv| : procedure?

: procedure?

. procedure?

: procedure?

: procedure?

: procedure?

: procedure?

: procedure?
: procedure?
: procedure?

lglTexParameterf| : procedure?
lglTexParameterfv| : procedure?
lglTexParameteri| : procedure?
lglTexParameteriv| : procedure?
lglTexSublmagelD| : procedure?
|glTexSubImage?2D| : procedure?
lglTexSublmage3D| : procedure?

: procedure?
: procedure?
: procedure?
: procedure?
: procedure?
: procedure?
: procedure?
: procedure?
: procedure?
! procedure?
: procedure?
: procedure?
: procedure?
: procedure?
: procedure?
glVertex3iv| : procedure?
: procedure?
: procedure?
glVertex4d| : procedure?
glVertex4dv| : procedure?
: procedure?
: procedure?
: procedure?
: procedure?
: procedure?
: procedure?
g1V P . procedure?

=
(@)
O

d| : procedure?



lglWindowPos2dv| : procedure?
glWindowP : procedure?
lglWindowPos2fv| : procedure?
glWindowP : procedure?
lglWindowPos21v| : procedure?
glWindowP : procedure?
ng1ndowPOSQSV|: procedure?
glWindowP d| : procedure?
lglWindowPos3dv| : procedure?
glWindowP : procedure?
lglWindowPos3fv| : procedure?
glWindowP : procedure?
lglWindowPos3iv| : procedure?
glWindowP : procedure?
lglWindowPos3sv| : procedure?
lgluBuildiDMipmapLevels| : procedure?
lgluBuildiDMipmaps| : procedure?
lgluBuild2DMipmapLevels| : procedure?
lgluBuild2DMipmaps| : procedure?
lgluBuild3DMipmapLevels| : procedure?
lgluBuild3DMipmaps| : procedure?
: procedure?
procedure7

procedure7
Q ! procedure?
0 procedure7
gluPartlalDlsM. procedure?
lgluPerspective| : procedure?
: procedure?
lgluQuadricDrawStyle| : procedure?
lgluQuadricNormals| : procedure?
lgluQuadricOrientation| : procedure?

gluQuadrlcTexturq: procedure?

gluScalelmage| : procedure?
gluSphetd) : procedure?

EEI

—
o)

These functions are all direct translations of the C OpenGL API.

. exact-integer?
. exact-integer?
exact-integer?
exact-integer?
exact-integer?
- . exact-integer?

GL_INT| : exact-integer?

ok

E
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[GL_UNSIGNED_INT]| : exact-integer?
[GLZFLOAT] : exact-integer?
[GL_DOUBLE] : exact-integer?
[GL_2_BYTES| : exact-integer?
[GL_3_BYTES] : exact-integer?
[GLZZ_BYTES| : exact-integer?

POLN . exact-integer?
[GL_LINES : exact-integer?
[GL_LINE_LOOP| : exact-integer?
[GL_LINE_STRIP| : exact-integer?

RIAN . exact-integer?
[GL_TRTANGLE_STRIP| : exact-integer?
[GL_TRTANGLE_FAN| : exact-integer?

[GL_QUADS] : exact-integer?

[GL_QUAD_STRTP| : exact-integer?

[GL_POLYGON| : exact-integer?

[GL_VERTEX_ARRAY| : exact-integer?

[GL_NORMAL_ARRAY| : exact-integer?

[GL_COLOR_ARRAY] : exact-integer?

[GL_TNDEX_ARRAY| : exact-integer?

[GL_TEXTURE_COORD_ARRAY| : exact-integer?

. exact-integer?

[GL_VERTEX_ARRAY_SIZE| : exact-integer?

. exact-integer?

[GL_VERTEX_ARRAY_STRIDE| : exact-integer?

. exact-integer?

[GL_NORMAL_ARRAY_STRIDE| : exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?
. exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

: exact-integer?

. exact-integer?
. exact-integer?

[GL_V2F| : exact-integer?
[GL_V3F| : exact-integer?
[GL_CZUB_V2F] : exact-integer?

17



[GL_CZUB_V3F] : exact-integer?
[GL_C3F_V3F] : exact-integer?
GL_N3F_V3F| : exact-integer?

. exact-integer?
[GL_T2F_V3F] : exact-integer?
[GL_TZF_VZF] : exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?
. exact-integer?
[GL_MATRTX_MODE| : exact-integer?
[GL_MODELVTIEW| : exact-integer?

PRO ON| : exact-integer?
[GL_TEXTURE] : exact-integer?
[GL_POINT_SMOOTH] : exact-integer?
[GL_POINT_STZE] : exact-integer?

. exact-integer?
. exact-integer?
[GL_LINE_SMOOTH| : exact-integer?
[GL_LINE_STIPPLE| : exact-integer?
. exact-integer?
[GL_LTINE_STIPPLE_REPEAT| : exact-integer?
[GL_LINE_WIDTH| : exact-integer?
[GL_LINE_WIDTH_GRANULARITY| : exact-integer?

_ _ _ . exact-integer?
[GL_POINT] : exact-integer?
[GL_LINE : exact-integer?
[GLZFTLT] : exact-integer?
[GL_CW] : exact-integer?
[GL_CCW| : exact-integer?

RONT| : exact-integer?

[GL_BACK] : exact-integer?
[GL_POLYGON_MODE] : exact-integer?
[GL_POLYGON_SMOOTH| : exact-integer?
[GL_POLYGON_STIPPLE] : exact-integer?
[GL_EDGE_FLAQ] : exact-integer?
[GL_CULL_FACE] : exact-integer?

_ _ _ . exact-integer?
[GL_FRONT_FACE] : exact-integer?

. exact-integer?

. exact-integer?
. exact-integer?

! exact-integer?
! exact-integer?
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[GL_COMPILE] : exact-integer?

_ _AND_ . exact-integer?
[GL_LIST_BASE : exact-integer?
[GL_LTST_INDEX] : exact-integer?
GL_LIST_MODE| : exact-integer?

NEVER] : exact-integer?
[GL_LESS] : exact-integer?
[GL_EQUAT] : exact-integer?
[GL_TEQUAL] : exact-integer?
[GL_GREATER] : exact-integer?
NOTEQUAL| : exact-integer?
[GL_GEQUAL] : exact-integer?
[GLZATWAYS| : exact-integer?
[GL_DEPTH_TEST] : exact-integer?
[GL_DEPTH_BITS)] : exact-integer?
. exact-integer?
[GL_DEPTH_FUNC| : exact-integer?
[GL_DEPTH_RANGE] : exact-integer?
[GL_DEPTH_WRTTEMASK] : exact-integer?
[GL_DEPTH_COMPONENT] : exact-integer?
GL_LIGHTING| : exact-integer?
[GL_LIGHTO] : exact-integer?
[GL_LIGHTT] : exact-integer?
[GL_LIGHTZ] : exact-integer?
[GL_LIGHT3| : exact-integer?
[GL_LIGHTY : exact-integer?
[GL_LIGHTY| : exact-integer?
[GL_LIGHT®| : exact-integer?
[GL_LIGHT7] : exact-integer?
[GL_SPOT_EXPONENT] : exact-integer?
[GL_SPOT_CUTOFF| : exact-integer?
[GL_CONSTANT_ATTENUATION| : exact-integer?
[GL_LINEAR_ATTENUATION| : exact-integer?
[GL_QUADRATIC_ATTENUATION| : exact-integer?
AMBIENT| : exact-integer?
[GCL_DIFFUSE : exact-integer?
[GL_SPECULAR] : exact-integer?

HININ . exact-integer?
[GL_EMISSION| : exact-integer?
[GL_POSTTION| : exact-integer?
[GL_SPOT_DIRECTION| : exact-integer?

! exact-integer?
[GL_COLOR_INDEXES| : exact-integer?

. exact-integer?

. exact-integer?
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. exact-integer?

_ _AND_ . exact-integer?
[GC_SHADE_MODEL] : exact-integer?
[GLZFLAT] : exact-integer?
[GL_SMOOTH] : exact-integer?
[GL_COLOR_MATERTAL] : exact-integer?
. exact-integer?

_ _ _ . exact-integer?
GL_NORMALIZE| : exact-integer?
[GL_CLIP_PLANEQ| : exact-integer?
[GL_CLIP_PLANET] : exact-integer?
[GL_CLIP_PLANED] : exact-integer?
[GL_CLTP_PLANE3| : exact-integer?
[GL_CLTP_PLANEZ] : exact-integer?
[GL_CLTP_PLANES| : exact-integer?
! exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?

_ _ _ . exact-integer?
[GLZACCUM : exact-integer?
[GLZADD] : exact-integer?
[GL_LOAD] : exact-integer?
GL_MULT| : exact-integer?
: exact-integer?
[GL_ATPHA_TEST] : exact-integer?
[GL_ATPHA_TEST_REF| : exact-integer?

_ _ _ . exact-integer?
[GL_BLEND] : exact-integer?

BLEND_SRC| © exact-integer?

[GL_BLEND_DST]| : exact-integer?
[GL_ZERQ) : exact-integer?
GL_ONE| : exact-integer?
[GL_SRC_COLDR] : exact-integer?

_ONE_ _SRC_ . exact-integer?

[GL_SRC_ALPH] : exact-integer?

_UNE_ _SRC_ . exact-integer?

[GCL_DST_ALPHA : exact-integer?

_UNE_ _DST_ . exact-integer?
[GCL_DST_COLUR] : exact-integer?
. exact-integer?
_oRC_ _ . exact-integer?
[GL_FEEDBACK| : exact-integer?
[GL_RENDER] : exact-integer?
[GL_SELECT] : exact-integer?

20



[GLZ2D)] : exact-integer?
[GLZ3D] : exact-integer?
[GC_3D_COLOR] : exact-integer?
. exact-integer?

_4D_ — . exact-integer?
[GL_POINT_TOREN] : exact-integer?

\ OKEN| : exact-integer?

. exact-integer?
[CL_POLYGON_TOKREN| : exact-integer?
[GL_BITMAP_TOREN| : exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?

: exact-integer?
. exact-integer?
. exact-integer?
! exact-integer?
. exact-integer?

[GLZFOG : exact-integer?
[GL_FOG_MODE] : exact-integer?
[GL_FOG_DENSITY] : exact-integer?
[GL_FOG_COLOR] : exact-integer?

0 NDEX| : exact-integer?
[GL_FOG_START]| : exact-integer?

0 ND| : exact-integer?
[GL_LINEAR] : exact-integer?
[GL_EXP| : exact-integer?

[GLZEXP2 : exact-integer?

[GL_LOGIC_OP| : exact-integer?

. exact-integer?

. exact-integer?
- _0P_ . exact-integer?

[GL_CLEER] : exact-integer?

[GL_SET| : exact-integer?

[GL_COPY] : exact-integer?

[GL_COPY_INVERTED] : exact-integer?

: exact-integer?

: exact-integer?

[GLZAND] : exact-integer?

[GL_NAND] : exact-integer?

[GL_OR] : exact-integer?

[GL_NOR] : exact-integer?

[GL_XOR] : exact-integer?

[GLZEQUTYV] : exact-integer?

[GLZAND_REVERSE] : exact-integer?
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[GLZAND_TNVERTED| : exact-integer?
[GL_OR_REVERSE] : exact-integer?
[GZL_OR_INVERTED| : exact-integer?
[GL_STENCIL_TEST| : exact-integer?
[GL_STENCIL_WRITEMASK] : exact-integer?
[GL_STENCIL_BITS| : exact-integer?
[GL_STENCIL_FUNC| : exact-integer?

_ _ _ . exact-integer?
[GL_STENCIL_REF] : exact-integer?
[GL_STENCIL_FATL] : exact-integer?

. exact-integer?
. exact-integer?

- - _ . exact-integer?
[GL_STENCIL_INDEY] : exact-integer?
[GLZKEEP| : exact-integer?

[GL_REPLACE] : exact-integer?

NCR] : exact-integer?
[GL_DECE] : exact-integer?
[GL_NONE] : exact-integer?
[GL_LEFT] : exact-integer?
[GL_RIGHT] : exact-integer?
[GL_FRONT_LEFT]| : exact-integer?
[GL_FRONT_RIGHT| : exact-integer?
[GL_BACK_LEFT]| : exact-integer?
[GL_BACK_RIGHT| : exact-integer?
[GLZAUXQ] : exact-integer?
[GLZAUXT] : exact-integer?
[GLZAUXZ] : exact-integer?
[GLZAUXF : exact-integer?
[CL_COLOR_INDEY| : exact-integer?
[GL_RED] : exact-integer?
GL_GREEN| : exact-integer?
[GL_BLUE : exact-integer?
[GL_ALPHA| : exact-integer?
[GL_LUMINANCE] : exact-integer?
[GL_TUMINANCE_ALPHA : exact-integer?
[GL_ATPHA_BITS] : exact-integer?
[GL_RED_BITS| : exact-integer?

REEN_B : exact-integer?
[GL_BLUE_BITS| : exact-integer?
[GL_INDEX_BITS| : exact-integer?
[GL_SUBPTXEL_BITY| : exact-integer?
[GLZAUX_BUFFERS| : exact-integer?
[GL_READ_BUFFER] : exact-integer?
[GL_DRAW_BUFFER] : exact-integer?
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[GL_DOUBLEBUFFER] : exact-integer?
[GL_STERET] : exact-integer?
[GL_BITMAP| : exact-integer?

[GL_COLOR] : exact-integer?

[GL_DEPTH) : exact-integer?
[GL_STENCIT] : exact-integer?
[GL_DITHER] : exact-integer?

[GL_RGH| : exact-integer?

[GL_RGB]] : exact-integer?

. exact-integer?
. exact-integer?

. exact-integer?
. exact-integer?

. exact-integer?
_MAX_ - _ . exact-integer?
! exact-integer?
[GL_MAX_LIGHTS] : exact-integer?
. exact-integer?
. exact-integer?
! exact-integer?
[GL_MAX_VIEWPORT_DIMS| : exact-integer?

- - - _ _ ! exact-integer?
[GL_ATTRIB_STACK_DEPTH] : exact-integer?

- - _ _ . exact-integer?
[GL_COLOR_CLEAR_VALUE] : exact-integer?
[GL_COLOR_WRITEMASK] : exact-integer?
[GL_CURRENT_INDEYX] : exact-integer?
[GL_CURRENT_COLOR] : exact-integer?
[GL_CURRENT_NORMAL] : exact-integer?

. exact-integer?

. exact-integer?
. exact-integer?

. exact-integer?

. exact-integer?
- — _ _ . exact-integer?
. exact-integer?

- — _ . exact-integer?

NDEX_MODE] : exact-integer?
[GL_INDEX_WRITEMASK] : exact-integer?
[GL_MODELVIEW_MATRIY| : exact-integer?

. exact-integer?

. exact-integer?
[GL_PROJECTION_MATRIY] : exact-integer?
. exact-integer?

[GL_RENDER_MODE] : exact-integer?
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RGBA_MODE] : exact-integer?
[GL_TEXTURE_MATRIX| : exact-integer?

- - _ . exact-integer?
[GL_VTEWPORT]| : exact-integer?
[CL_AUTO_NORMAL] : exact-integer?
[GL_MAPT_COLOR_4] : exact-integer?

. exact-integer?
. exact-integer?
MAP NDEX] : exact-integer?
[GL_MAPTI_NORMAT] : exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
[GL_MAPI_VERTEX_3| : exact-integer?
[GL_MAPI_VERTEX_4] : exact-integer?
[GL_MAP2_COLOR_4] : exact-integer?
. exact-integer?
. exact-integer?
MAP NDEX| : exact-integer?
[GL_MAP2_NORMAT] : exact-integer?
. exact-integer?
[GL_MAP2_TEXTURE_COORD_2] : exact-integer?
. exact-integer?
[GL_MAP2_TEXTURE_COORD_4] : exact-integer?
[GL_MAP2_VERTEX_3| : exact-integer?
[GL_MAP2_VERTEX_4] : exact-integer?
[GL_COEFF| : exact-integer?
: exact-integer?
[GL_ORDER] : exact-integer?
[GL_FOG_HINT| : exact-integer?
. exact-integer?
- — _ . exact-integer?
. exact-integer?

_ _ _ . exact-integer?
[GL_DONT_CARE] : exact-integer?
[GL_FASTEST] : exact-integer?

: exact-integer?
[GLZSCISSOR_TEST] : exact-integer?
[GL_SCISSOR_BOY| : exact-integer?
[GL_MAP_COLUR] : exact-integer?
[GL_MAP_STENCIL] : exact-integer?
[GL_INDEX_SHIFT| : exact-integer?
[GL_INDEX_OFFSET| : exact-integer?
[GL_RED_SCALE] : exact-integer?
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[GL_RED_BTAS] : exact-integer?
[GL_GREEN_SCALE] : exact-integer?

REEN_BIAS| : exact-integer?

L_BLUE_SCALE : exact-integer?
[ELBLUE_BIAS) : exact-integer?
[GL_ATPHA_SCALE] : exact-integer?

EL_ALPRABIAS : exact-integer?
[GL_DEPTH_SCALE] : exact-integer?

[EL_DEPTH_BIES| : exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

[GCZPIXEL_MAP_T_TO_I| : exact-integer?

. exact-integer?

[GCZPIXEL_MAP_T_TOU_G| : exact-integer?

. exact-integer?

[GCZPIXEL_MAP_T_TO_A4] : exact-integer?

. exact-integer?

[GCZPIXEL_MAP_G_TOU_G : exact-integer?

. exact-integer?

. exact-integer?

[GL_PACK_ALIGNMENT]| : exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

[GL_UNPACK_ALIGNMENT]| : exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

[GLZZOOM_X : exact-integer?
[GL_ZOOM_Y] : exact-integer?
[GL_TEXTURE_ENV] : exact-integer?

. exact-integer?
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[GL_TEXTURE_TD)] : exact-integer?
[GL_TEXTURE_2D)] : exact-integer?
[GLZTEXTURE_WRAP_S| : exact-integer?
[GL_TEXTURE_WRAP_T| : exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?
[GL_TEXTURE_GEN_J| : exact-integer?
[GL_TEXTURE_GEN_T] : exact-integer?

. exact-integer?

. exact-integer?
[GL_TEXTURE_WIDTH| : exact-integer?
[GL_TEXTURE_HEIGHT] : exact-integer?
[GL_TEXTURE_BORDER] : exact-integer?
[GL_TEXTURE_COMPONENTS| : exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?
[GL_TEXTURE_INTENSITY_SIZE] : exact-integer?
. exact-integer?
[GL_NEAREST_MIPMAP_LINEAR] : exact-integer?
. exact-integer?
[GL_LINEAR_MIPMAP_LTNEAR] : exact-integer?
[GL_OBJECT_LINEAR] : exact-integer?
[GL_OBJECT_PLANE] : exact-integer?

Y NEAR] : exact-integer?
[GL_EYE_PLANE] : exact-integer?
[GL_SPHERE_MAP)] : exact-integer?

[GL_DECET] : exact-integer?

CL_WODULATE] : exact-integer?
NEAR . exact-integer?

[GL_REPEAT] : exact-integer?

[GL_CLAMP] : exact-integer?

[GLZS] : exact-integer?

[GLT] : exact-integer?

[GLR] : exact-integer?

[GL_Q : exact-integer?

[GL_TEXTURE_GEN_F] : exact-integer?

[GL_TEXTURE_GEN_(J| : exact-integer?

[GL_VENDUR] : exact-integer?

[GL_RENDERER] : exact-integer?
VERSION| : exact-integer?
XTENSIONS| : exact-integer?

26



NO_ERROR| : exact-integer?
[GL_INVALID_VALUE] : exact-integer?
. exact-integer?
[GL_INVALID_OPERATION| : exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
exact-integer?
exact-integer?
. exact-integer?
_ _ _ : exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?

[GL_VIEWPORT_BIT] :
[GL_TRANSFORM_BIT] :

NAB B

. exact-integer?
. exact-integer?

. exact-integer?

exact-integer?
exact-integer?

! exact-integer?

. exact-integer?

. exact-integer?
. exact-integer?
exact-integer?

. exact-integer?
. exact-integer?

. exact-integer?

. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?

: exact-integer?
. exact-integer?
. exact-integer?

. exact-integer?
. exact-integer?
[GCZALPHATY] : exact-integer?
[GL_ALPHATS| : exact-integer?

CL_LUMINARCE] : exact-integer?
CL_LUMINARCES| : exact-integer?

[CL_LUNINANCELD :
[CL_LUNINANCEL®) :
[GL_LUMINANCEZ_ALPHAZ :

exact-integer?
exact-integer?
exact-integer?

[GL_CUMINANCE6_ALPHA? :

exact-integer?
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[GL_LUMINANCES_ALPHAS| : exact-integer?
[GL_LUMINANCEI2_ALPHAZ] : exact-integer?
[GL_LUMINANCEI2_ALPHATD| : exact-integer?
[GL_LUMINANCEI6_ALPHAT6| : exact-integer?

NTEN Y| . exact-integer?

NTEN Y4| : exact-integer?

NTEN Y8| : exact-integer?
[GL_INTENSITY12] : exact-integer?
[EL_INTENSITY16] : exact-integer?
[GL_R3_G3_B2 : exact-integer?

[GLZRGBY : exact-integer?
[GL_RGBE| : exact-integer?
[GLZRGEBE| : exact-integer?
[GL_RGBIQ] : exact-integer?
[GLZRGBIZ] : exact-integer?
[GL_RGBI6] : exact-integer?
[GLZRGBAZ] : exact-integer?
[GL_RGBAZ : exact-integer?
[GL_RGB5_AT] : exact-integer?
[GL_RGBAS] : exact-integer?
[GL_RGBIO0_A2] : exact-integer?
[GL_RGBEATZ] : exact-integer?
[GL_RGBETH| : exact-integer?

. exact-integer?

[GL_CLTENT_VERTEX_ARRAY_BIT| : exact-integer?
! exact-integer?
[GL_CLTENT_ALL_ATTRIB_BITS| : exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?

- _INT_10_10_10_2] : exact-integer?
[GL_RESCALE_NORMAT] : exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
[GL_TEXTURE_3D)] : exact-integer?
. exact-integer?
[GL_TEXTURE_DEPTH]| : exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
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. exact-integer?

. exact-integer?
. exact-integer?
. exact-integer?

. exact-integer?

[GL_BGR] : exact-integer?

[GL_BGRA] : exact-integer?
_MAX_ _ . exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

. exact-integer?

- - - _ . exact-integer?

[GLZSINGLE_COLOR] : exact-integer?

. exact-integer?

. exact-integer?

! exact-integer?
! exact-integer?
[GL_SMOOTH_LTNE_WIDTH_GRANULARTTY] : exact-integer?
! exact-integer?
[GL_ATLTASED_LINE_WIDTH_RANGE] : exact-integer?
[GL_CONSTANT_COLOR] : exact-integer?
[GL_ONE_MINUS_CONSTANT_COLOR] : exact-integer?
[GL_CONSTANT_ALPHA| : exact-integer?
[GL_ONE_MINUS_CONSTANT_ALPHA| : exact-integer?
[GL_BLEND_COLOR] : exact-integer?

[GL_FUNC_ADD] : exact-integer?

GL_MIN| : exact-integer?

[GL_MAX] : exact-integer?

[CL_BLEND_EQUATION| : exact-integer?
[GL_FUONC_SUBTRACT] : exact-integer?

- - - . exact-integer?
[GL_CONVOLUTION_ID| : exact-integer?
[GL_CONVOLUTION_2D] : exact-integer?
[GL_SEPARABLE_2D| : exact-integer?

. exact-integer?
. exact-integer?
. exact-integer?

[GL_REDUCE| : exact-integer?

[GL_CONVOLUTTON_FORMAT| : exact-integer?
[GL_CONVOLUTION_WIDTH| : exact-integer?
[GL_CONVOLUTTON_HEIGHT| : exact-integer?

. exact-integer?
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. exact-integer?

. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?

[GL_HTISTOGRAM : exact-integer?
[GL_PROXY_HISTOGRAM : exact-integer?
[GL_ATSTOGRAM_WIDTH| : exact-integer?
[GL_HISTOGRAM_FORMAT]| : exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?

- - — . exact-integer?
[GL_ATSTOGRAM_SINK| : exact-integer?

MINMAX] : exact-integer?

[GL_MINMAX _FORMAT] : exact-integer?
[GL_MINMAX_SINK| : exact-integer?
[GL_TABLE_TOO_LARGE] : exact-integer?
[GL_COLOR_MATRIZ] : exact-integer?
[GL_COLOR_MATRIX_STACK_DEPTH| : exact-integer?
. exact-integer?
[GL_POST_COLOR_MATRTX_RED_SCALE] : exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?

[GL_COLOR_TABLE] : exact-integer?

. exact-integer?
- - _ _ _ : exact-integer?
. exact-integer?

. exact-integer?
. exact-integer?

. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?

30



. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
- - - - . exact-integer?
[GL_CONSTANT_BORDER] : exact-integer?
[CL_REPLICATE_BORDER] : exact-integer?

. exact-integer?

[GL_TEXTUREQ] : exact-integer?
[GL_TEXTURET] : exact-integer?
[GL_TEXTUREZ] : exact-integer?
[GL_TEXTURE3] : exact-integer?
[GL_TEXTUREZ] : exact-integer?
[GL_TEXTURED| : exact-integer?
[GL_TEXTURE®] : exact-integer?
[GL_TEXTURE7| : exact-integer?
[GL_TEXTURES] : exact-integer?
[GL_TEXTUREY| : exact-integer?
[GL_TEXTURETQ] : exact-integer?
[GL_TEXTURETT] : exact-integer?
[GL_TEXTURETZ] : exact-integer?
[GL_TEXTURET3| : exact-integer?
[GL_TEXTURETY] : exact-integer?
[GL_TEXTURETD] : exact-integer?
[GL_TEXTURETE] : exact-integer?
[GL_TEXTURET7] : exact-integer?
[GL_TEXTURETS] : exact-integer?
[GL_TEXTURETY| : exact-integer?
[GL_TEXTUREZ0] : exact-integer?
[GL_TEXTUREZ2]] : exact-integer?
[GL_TEXTUREZ2Z] : exact-integer?
[GL_TEXTURE23] : exact-integer?
[GL_TEXTUREZ]] : exact-integer?
[GL_TEXTURE25] : exact-integer?
[GL_TEXTUREZ26] : exact-integer?
[GL_TEXTURE27] : exact-integer?
[GL_TEXTUREZ2S] : exact-integer?
[GL_TEXTURE2Y| : exact-integer?
[GL_TEXTURE30] : exact-integer?
[GL_TEXTURE3T] : exact-integer?
[GL_ACTIVE_TEXTURE| : exact-integer?

. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
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. exact-integer?

_ _ _ . exact-integer?
[GL_MULTISAMPLE] : exact-integer?

. exact-integer?
. exact-integer?
[GL_SAVMPLE_COVERAGE] : exact-integer?
[GL_SAMPLE_BUFFERS| : exact-integer?
[GL_SAMPLES] : exact-integer?
. exact-integer?

_ _ _ . exact-integer?
[GL_MULTTISAMPLE_BIT| : exact-integer?
GL_NORMAL_MAP| : exact-integer?
[GL_REFLECTION_MAP] : exact-integer?

. exact-integer?

! exact-integer?

. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
[GL_TEXTURE_CUBE_MAP_NEGATIVE_Z| : exact-integer?
. exact-integer?
[GC_MAX_CUBE_MAP_TEXTURE_SIZE| : exact-integer?
[GL_COMPRESSED_ALPHA| : exact-integer?
[GL_COMPRESSED_LUMINANCE] : exact-integer?

- - _ . exact-integer?
[GL_COMPRESSED_INTENSITY] : exact-integer?
[GL_COMPRESSED_RGH| : exact-integer?
[GL_COVMPRESSED_RGBA| : exact-integer?

. exact-integer?

- _ _ _ . exact-integer?
[GL_TEXTURE_COMPRESSED) : exact-integer?

. exact-integer?
. exact-integer?
. exact-integer?

OMBINE| : exact-integer?
[GL_COVMBINE_RGB| : exact-integer?
[CC_COMBINE_ALPHA| : exact-integer?
[GL_SOURCEO_RGB| : exact-integer?
[GL_SOURCEI_RGB]| : exact-integer?
[GL_SOURCE2_RGB]| : exact-integer?
[GL_SOURCEO_ALPHA| : exact-integer?
[GL_SOURCEI_ALPHA : exact-integer?
[GL_SOURCE2_ALPHA| : exact-integer?
[GL_OPERANDO_RGH| : exact-integer?
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[GL_OPERANDI_RGH| : exact-integer?
[GL_OPERAND2_RGB| : exact-integer?
[GC_OPERANDO_ALPHA : exact-integer?
[GL_OPERANDI _ALPHA| : exact-integer?
[CL_OPERAND2_ALPHA : exact-integer?
[GL_RGB_SCALE] : exact-integer?
[GL_ADD_SIGNED] : exact-integer?
[GL_INTERPOLATE] : exact-integer?
[GL_SUBTRACT] : exact-integer?
[GL_CONSTANT] : exact-integer?
[CC_PRIMARY_COLOR] : exact-integer?
[GL_PREVIOUS] : exact-integer?
[GC_DUT3_RGB| : exact-integer?
[GL_DOT3_RGB]| : exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
! exact-integer?
! exact-integer?
[GL_POINT_FADE_THRESHOLD_SIZE| : exact-integer?
. exact-integer?
[GL_GENERATE_MIPMAP| : exact-integer?
. exact-integer?
[GL_DEPTH_COMPONENT16| : exact-integer?
[GL_DEPTH_COMPONENT24] : exact-integer?
[GL_DEPTH_COMPONENT32] : exact-integer?
[GL_MIRRORED_REPEAT] : exact-integer?
. exact-integer?
[GL_FOG_COORDINATE| : exact-integer?
[GL_FRAGMENT _DEPTH| : exact-integer?
. exact-integer?

. exact-integer?
. exact-integer?
. exact-integer?

_FOG_ _ . exact-integer?
[GL_COLOR_SUM : exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
! exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
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_ _ _ . exact-integer?
GL_INCR_WRAP| : exact-integer?
[GL_DECR_WRAP] : exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
[GL_BUFFER_SIZE] : exact-integer?
[GL_BUFFER_USAGE| : exact-integer?
. exact-integer?
[GL_CURRENT_QUERY] : exact-integer?
[CC_QUERY_RESULT] : exact-integer?
. exact-integer?
[GL_ARRAY_BUFFER| : exact-integer?
. exact-integer?
. exact-integer?
! exact-integer?
. exact-integer?
. exact-integer?
[GL_COLOR_ARRAY_BUFFER_BINDING| : exact-integer?
. exact-integer?
[GL_TEXTURE_COORD_ARRAY_BUFFER_BINDING| : exact-integer?
. exact-integer?
[GL_SECONDARY_COLOR_ARRAY_BUFFER_BINDING| : exact-integer?
. exact-integer?

[GC_WEIGHT_ARRAY_BUFFER_BINDING| : exact-integer?

. exact-integer?
[GL_READ_ONLY| : exact-integer?
[GL_WRITE_ONLY] : exact-integer?
[GL_READ_WRTITE] : exact-integer?
[GL_BUFFER_ACCESS] : exact-integer?
[GL_BUFFER_MAPPED]| : exact-integer?
. exact-integer?
[GL_STREAM_DRAW| : exact-integer?
[GL_STREAM_READ| : exact-integer?
[GL_STREAM_COPY] : exact-integer?
[GL_STATIC_DRAW| : exact-integer?
[GL_STATIC_READ] : exact-integer?
[GL_STATIC_COPY| : exact-integer?
[GL_DYNAMIC_DRAW| : exact-integer?
[GL_DYNAMIC_READ| : exact-integer?
[GL_DYNAMIC_COPY| : exact-integer?
[GL_SAVMPLES_PASSED| : exact-integer?

. exact-integer?
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[GL_FOG_COORD)] : exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?

[GL_SRCO_RGB| : exact-integer?
[GL_SRCI_RGB| : exact-integer?
[GL_SRC2_RGB| : exact-integer?
[GL_SRCO_ATPHA| : exact-integer?
[GL_SRCI_ALPH]| : exact-integer?
[GL_SRC2_ATPHA| : exact-integer?
[GLU_FALSE] : exact-integer?
[GLU_TRUE] : exact-integer?
[GLU_VERSION| : exact-integer?
[GLU_EXTENSIONS| : exact-integer?
[GCU_INVALID_ENUM : exact-integer?
[GLU_INVALTD_VALUE] : exact-integer?
! exact-integer?
[GLU_TNVALTD_OPERATION| : exact-integer?
[GCU_OUTLINE_POLYGON| : exact-integer?
[GLU_OUTLINE_PATCH| : exact-integer?
[GCU_NURBS_ERROR] : exact-integer?
[GLU_ERROR] : exact-integer?
[GLU_NURBS_BEGIN| : exact-integer?
[GLU_NURBS_BEGIN_EXT| : exact-integer?
[GLU_NURBS_VERTEY| : exact-integer?

_ _ _ . exact-integer?
[CCU_NURBS_NORMAL] : exact-integer?
. exact-integer?
[GCU_NURBS_COLOR] : exact-integer?
. exact-integer?
. exact-integer?
_ _TEX_ _ . exact-integer?
U_NURB ND| : exact-integer?
. exact-integer?
. exact-integer?

. exact-integer?
. exact-integer?

. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
. exact-integer?
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. exact-integer?
- _IRA_ _ _ . exact-integer?
. exact-integer?
_ _END_ _ . exact-integer?
[CCU_NURBS_ERRORI] : exact-integer?
[GLU_NURBS_ERRORD] : exact-integer?
[CCU_NURBS_ERRORJ] : exact-integer?
[GLU_NURBS_ERRORZ] : exact-integer?
[CCU_NURBS_ERRORS| : exact-integer?
[GLU_NURBS_ERRORG| : exact-integer?
[CCU_NURBS_ERROR7| : exact-integer?
[GLU_NURBS_ERRORS| : exact-integer?
[GLU_NURBS_ERROR] : exact-integer?
[GLU_NURBS_ERRORIQ| : exact-integer?
[GLU_NURBS_ERROR1]] : exact-integer?
[GCU_NURBS_ERRORIZ : exact-integer?
[GLU_NURBS_ERRORI3| : exact-integer?
[GCU_NURBS_ERRORIZ] : exact-integer?
[GLU_NURBS_ERRORIE| : exact-integer?
[GCU_NURBS_ERRORIf| : exact-integer?
[GLU_NURBS_ERRORI7| : exact-integer?
[GCU_NURBS_ERRORIS| : exact-integer?
[GLU_NURBS_ERRORIY] : exact-integer?
[GCU_NURBS_ERROR2Q] : exact-integer?
[GLU_NURBS_ERROR27] : exact-integer?
[GLU_NURBS_ERROR22] : exact-integer?
[GLU_NURBS_ERROR23] : exact-integer?
[GLU_NURBS_ERROR24] : exact-integer?
[GLU_NURBS_ERRORDH| : exact-integer?
[GCU_NURBS_ERROR26] : exact-integer?
[GLU_NURBS_ERROR27| : exact-integer?
[CCU_NURBS_ERROR2§]| : exact-integer?
[GLU_NURBS_ERROR29] : exact-integer?
[GCU_NURBS_ERROR3(] : exact-integer?
[GLU_NURBS_ERROR3T] : exact-integer?
[CCU_NURBS_ERROR3Z] : exact-integer?
[GLU_NURBS_ERROR33| : exact-integer?
[CCU_NURBS_ERROR34] : exact-integer?
[GLU_NURBS_ERROR3F| : exact-integer?
[GLU_NURBS_ERROR36] : exact-integer?
[GLU_NURBS_ERROR37| : exact-integer?
. exact-integer?
[GLU_CULLING] : exact-integer?
[GLU_SAMPLING_TOLERANCE] : exact-integer?
[GCU_DISPLAY_MODE] : exact-integer?
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[GCU_PARAMETRIC_TOLERANCE| : exact-integer?
[GLU_SAMPLING_METHOD| : exact-integer?
[GLU_U_STEP] : exact-integer?

[GLU_V_STEP| : exact-integer?
[CCU_NURBS_MODE] : exact-integer?

. exact-integer?
[GLU_NURBS_TESSELLATOR] : exact-integer?

_ _ _ . exact-integer?

[GLU_NURBS_RENDERER] : exact-integer?

. exact-integer?

. exact-integer?

- - _ _ . exact-integer?
. exact-integer?

_ _ _ _ : exact-integer?
[GLU_PATH_LENGTH| : exact-integer?
[GCU_PARAVMETRIC_ERROR] : exact-integer?
[GLU_DOMATIN_DISTANCE] : exact-integer?
[GCU_MAPT_TRIM_2| : exact-integer?
[GLU_MAPT_TRTM_3| : exact-integer?

U_POINT| : exact-integer?

[GLU_LTNE] : exact-integer?
[GLU_FILT] : exact-integer?
[GLU_STLHOUETTE] : exact-integer?
[GLU_SMOOTH]| : exact-integer?
[GLU_FLET] : exact-integer?

U_NONE| : exact-integer?
[GLU_OUTSIDE] : exact-integer?
[GLU_TINSIDE] : exact-integer?
[GLU_TESS_BEGIN| : exact-integer?

U_B N| : exact-integer?
[GLU_TESS_VERTEX| : exact-integer?
[GLU_VERTEYX] : exact-integer?

[GLU_TESS_END] : exact-integer?
[GLU_END] : exact-integer?
[GLU_TESS_ERROR] : exact-integer?

- - — . exact-integer?
[GLU_EDGE_FLAG] : exact-integer?
[CCU_TESS_COMBINE : exact-integer?

. exact-integer?

. exact-integer?

: exact-integer?

. exact-integer?

. exact-integer?
— - _ . exact-integer?

[GLU_CW| : exact-integer?
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[GLU_CCHW] : exact-integer?

[GLU_TINTERIOR] : exact-integer?

[GCU_EXTERIOR] : exact-integer?

[GLU_UNKNOWN| : exact-integer?
[GLU_TESS_WINDING_RULE : exact-integer?
[GLU_TESS_BOUNDARY_ONLY] : exact-integer?
[GLU_TESS_TOLERANCE] : exact-integer?
[GLU_TESS_ERRORT| : exact-integer?
[GCU_TESS_ERROR?Z] : exact-integer?
[GLU_TESS_ERROR3| : exact-integer?
[CCU_TESS_ERRORZ] : exact-integer?
[GLU_TESS_ERRORD| : exact-integer?
[GLU_TESS_ERRORE| : exact-integer?
[GCU_TESS_ERROR7| : exact-integer?
[GLU_TESS_ERRORS| : exact-integer?
[GCU_TESS_MISSING_BEGIN_POLYGON| : exact-integer?
[GLU_TESS_MISSING_BEGIN_CONTOUR] : exact-integer?
[GCU_TESS_MISSING_END_POLYGON| : exact-integer?
[GLU_TESS_MISSING_END_CONTOUR] : exact-integer?
[GLU_TESS_COORD_TOO_LARGE] : exact-integer?
[GLU_TESS_NEED_COMBINE_CALLBACK| : exact-integer?
[GCU_TESS_WINDING_ODD| : exact-integer?
[GLU_TESS_WINDING_NONZERQ] : exact-integer?
[GCU_TESS_WINDING_POSITIVE] : exact-integer?
[GLU_TESS_WINDING_NEGATIVE] : exact-integer?
[GLU_TESS_WINDING_ABS_GEQ_TWQ| : exact-integer?
[GLU_TESS_MAX_COORD] : real?

All OpenGL-defined constants.

(feedback-buffer->gl-float-vector| buf) — [gl-float-vector?|
buf : feedback-buffer-object?

Converts a result from [glFeedbackBuffer|to a vector.

(select-buffer->gl-uint-vector| buf) — |gl-uint-vector?|
buf : select-buffer-object?

Converts a result from[glSelectBuffer|to a vector.
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3 Racket-Style OpenGL

(require package: [sg1

The functions in use Racket style names instead of C style names. To convert a C
OpenGL name to a Racket OpenGL name, change the gl prefix to gl-, separate adjacent
words with hyphens, and convert to all lower case. Functions that have several variants
to accommodate different numbers and types of arguments are collapsed into one or two
functions in For example, [sg1] provides two vertex functions: vertex and vertex-v.
The vertex function accepts 2, 3 or 4 numerical arguments, and the vertex-v function
accepts gl-vectors of length 2, 3 or 4. The C language OpenGL interface, in contrast, has
24 vertex functions: glVertex3i, glVertex4fv, etc.

Functions in take symbols instead of integers for GLenum arguments. Each func-
tion checks that the given symbol is an acceptable argument and raises an exception if
it is not. Given the name of a C-language #define constant, determine the correspond-
ing symbolic argument by removing the leading GL_, converting the letters to lower-case
and replacing each _ with -. For example, GL_TRIANGLES becomes 'triangles, and
GL_TRIANGLE_STRIP becomes 'triangle-strip. Additionally, the functions check the
length of any array arguments to ensure that OpenGL does not attempt to write or read after
the array.

The[sgI]module is not as complete as the module.

Examples:

(require sgl sgl/gl-vectors)
gl-begin| 'triangles)

él—vertex 12 3)
(gl-vertex-v] (gl-float-vector] 1 2 3 4))

(gT-end)

(struct |gl-selection-record| (min-z max-z stack)
#:extra-constructor-name make-gl-selection-record)
min-z : real?
max-z : real?
stack :

Represents a selection.

. procedure?

[gl-active-texture| : procedure?
: procedure?
gl-beg ! procedure?
|gl-begin-query| : procedure?
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lgl-blend-color| : procedure?
lgl-blend-equation| : procedure?
c1-b d . procedure?

lgl-blend-func-separate| : procedure?

gl-call-1ist|: procedure?

lgl-check-extension| : procedure?
: procedure?
lgl-clear-accum| : procedure?
lgl-clear-color| : procedure?
lgl-clear-depth| : procedure?
lgl-clear-index| : procedure?
lgl-clear-stencil| : procedure?

: procedure?

: procedure?

: procedure?

|gl-color-material| : procedure?
: procedure?
|gl-copy-pixels| : procedure?

: procedure?

: procedure?

lgl-delete-1lists| : procedure?
lgl-delete-queries| : procedure?

- procedure?
. procedure?

lgl-depth-range| : procedure?

: procedure?

k| : procedure?

;

- procedure?
 procedure?

d| : procedure?
-end-1ist| : procedure?

f d-g y| : procedure?

: procedure?
lgl-eval-coord-v| : procedure?
: procedure?

: procedure?
lgl-feedback-buffer->gl-float-vector| : procedure?
: procedure?
gl-flush| : procedure?

: procedure?

n| : procedure?
gl-gen-1lists| : procedure?
lgl-gen-queries| : procedure?
: procedure?

: procedure?
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: procedure?

! procedure?
! k| . procedure?

 procedure?
gl-init-names| : procedure?

: procedure?
f : procedure?

gl-1s-1ist| : procedure?
gl-1s-query| : procedure?

g : procedure?
lgl-1light-model| : procedure?
lgl-1ight-model-v| : procedure?
0 o . procedure?

lgl-1ine-stipple| : procedure?

- procedure?

: procedure?
lgl-load-identity| : procedure?

lgl-load-matrix| : procedure?

: procedure?
lgl-load-transpose-matrix| : procedure?
: procedure?

: procedure?

! procedure?

: procedure?

lgl-matrix-mode| : procedure?
lgl-mult-matrix| : procedure?
lgl-mult-transpose-matrix| : procedure?
lgl-multi-tex-coord| : procedure?
lgl-multi-tex-coord-v| : procedure?

: procedure?
lgl-new-quadric| : procedure?

: procedure?

: procedure?

: procedure?

d| : procedure?
lgl-partial-disk| : procedure?
lgl-pass-through| : procedure?
lgl-perspective| : procedure?
lgl-pick-matrix| : procedure?
lgl-pixel-store| : procedure?
|gl-point-parameter| : procedure?
lgl-point-parameter-v| : procedure?
: procedure?
lgl-polygon-mode| : procedure?
lgl-polygon-offset| : procedure?
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: procedure?
lgl-pop-client-attrib| : procedure?
: procedure?

: procedure?

: procedure?
lgl-push-matrix| : procedure?

: procedure?
lgl-quadric-draw-style| : procedure?
lgl-quadric-normals| : procedure?
lgl-quadric-orientation| : procedure?
lgl-quadric-texture| : procedure?

: procedure?
lgl-raster-pos-v| : procedure?

: procedure?

: procedure?
lgl-render-mode| : procedure?

. procedure?
|gl-sample-coverage| : procedure?

: procedure?

: procedure?

lgl-secondary-color| : procedure?
lgl-secondary-color-v| : procedure?
lgl-select-buffer->gl-uint-vector| : procedure?
lgl-shade-model| : procedure?

: procedure?

lgl-stencil-func| : procedure?

lgl-stencil-mask| : procedure?

: procedure?
. procedure?
lgl-tex-coord-v| : procedure?
f g . procedure?

: procedure?

: procedure?
lgl-u-get-string| : procedure?
. procedure?
lgl-un-projecté| : procedure?
: procedure?

: procedure?

: procedure?

: procedure?

lgl-window-pos-v| : procedure?

Racket-style variants of the OpenGL functions.

I(|gl—process—se1ection| vec hits) — (listof |gl-selection-record?)
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vec : |[gl-uint-vector?|
hits : exact-nonnegative-integer?

Parses the contents of vec from the format used by|glSelectBuffer| The second argument
should be the number of hits as returned by |glRenderMode

(gl-get-gl-version-number|) — exact-nonnegative-integer?

Returns the run-time OpenGL version number as an integer: 10, 11, 12, 13, 14, 15, or 20.

(gl-get-glu-version-number|) — exact-nonnegative-integer?

Returns the run-time GLU version number as an integer: 10, 11, 12, or 13.
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4 OpenGL Vectors

(require [sgl/gl-vectors| package: sgl

The|sgl/gl-vectors|module supports OpenGL programming with cvectors. In this doc-
ument and in the error messages, a “gl-vector” is just a cvector, while a “gl-(type)-vector”
is a cvector with an appropriate type. Use the [sgl/gl-vectors|module vectors instead
of a Racket cvector directly, because they are specialized to handle the OpenGL types
correctly.

v) — boolean?
v : any/c

(gl-vector->vector| vec) — vector?
vec : cvector?

(gl-vector->list| vec) — 1list?
vec : cvector?

(gl-vector-length| vec) — exact-nonnegative-integer?
vec : cvector?

vec pos) — any/v
vec : cvector?
pos : exact-nonnegative-integer?

(gl-vector-set!| vec pos v) — void?
vec : cvector?
pos : exact-nonnegative-integer?
v : any/v

Synonyms for cvector?, cvector->vector, cvector-length, etc.

(gl-byte-vector?| v) — boolean?
v : any/c

(make-gl-byte-vector| pos) — |[gl-byte-vector?|
pos : exact-nonnegative-integer?

(gl-byte-vector| v ...) — |[gl-byte-vector?|
v . byte?

(vector->gl-byte-vector| v ...) — [gl-byte-vector?
v : (vectorof byte?)

(list->gl-byte-vector| v ...) — [gl-byte-vector?|

v : (listof byte?)

(gl-byte-vectorH vec ...+) — [gl-byte-vector?|
vec : [gl-byte-vector?|

(gl-byte-vector-| vec ...+) — |gl-byte-vector?|
vec : |[gl-byte-vector?|

(gl-byte-vectorx| x vec) — [gl-byte-vector?|
X : real?
vec : [gl-byte-vector?|
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Operations on vectors of byte elements. The [gl-byte-vector+and|gl-byte-vector-|
functions compute the element-by-element sum and difference of the given vectors, respec-
tively. The [gl-byte-vector# function multiplies each element of vec by x.

(gl-ubyte-vector?| v) — boolean?
v : any/c

(make-gl-ubyte-vector| pos) — |gl-ubyte-vector?|
pos : exact-nonnegative-integer?

(gl-ubyte-vector] v ...) — [gl-ubyte-vector?|
v : ubyte?
(vector->gl-ubyte-vector| v ...) — |gl-ubyte-vector?|

v : (vectorof ubyte?)
(list->gl-ubyte-vector| v ...) — |gl-ubyte-vector?
v : (listof ubyte?)

(gl-ubyte-vector+ vec ...+) — |gl-ubyte-vector?|
vec : |gl-ubyte-vector?|
(gl-ubyte-vector-| vec ...+) — [gl-ubyte-vector?|

vec : [gl-ubyte-vector?|

(gl-ubyte-vector¥ x vec) — [gl-ubyte-vector?
x @ real?
vec : |gl-ubyte-vector?|

Operations on vectors of ubyte elements. The |gl-ubyte-vector+| and [gl-ubyte-|
[vector-]functions compute the element-by-element sum and difference of the given vectors,
respectively. The[gl-ubyte-vector#|function multiplies each element of vec by x.

(gl-short-vector?| v) — boolean?
v : any/c

(make-gl-short-vector| pos) — |gl-short-vector?|
pos : exact-nonnegative-integer?

(gl-short-vector| v ...) — |gl-short-vector?
v : short?
(vector->gl-short-vector| v ...) — [gl-short-vector?|
v : (vectorof short?)
(list->gl-short-vector] v ...) — |gl-short-vector?
v : (listof short?)
(gl-short-vector+ vec ...+) — |gl-short-vector?|
vec : [gl-short-vector?|
(gl-short-vector-| vec ...+) — [gl-short-vector?|

vec : [gl-short-vector?|

(gl-short-vector*| x vec) — |gl-short-vector?|
x @ real?
vec : |gl-short-vector?|

Operations on vectors of short elements. The |gl-short-vector+ and |gl-short-|
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[vector-]functions compute the element-by-element sum and difference of the given vectors,
respectively. The|gl-short-vector* function multiplies each element of vec by x.

(gl-ushort-vector? v) — boolean?
v : any/c

(make-gl-ushort-vector| pos) — [gl-ushort-vector?
pos : exact-nonnegative-integer?

(gl-ushort-vector] v ...) — [gl-ushort-vector?|
v : ushort?
(vector->gl-ushort-vector| v ...) — |gl-ushort-vector?|
v : (vectorof ushort?)
(1ist->gl-ushort-vector| v ...) — |gl-ushort-vector?|
v : (listof ushort?)
(gl-ushort-vector+ vec ...+) — [gl-ushort-vector?|
vec : |[gl-ushort-vector?|
(gl-ushort-vector-| vec ...+) — [gl-ushort-vector?

vec : |[gl-ushort-vector?|

(gl-ushort-vector* x vec) — |gl-ushort-vector?|
X @ real?
vec : |[gl-ushort-vector?|

Operations on vectors of ushort elements. The [gl-ushort-vector+ and [gl-ushort-|
[vector-]functions compute the element-by-element sum and difference of the given vectors,
respectively. The|gl-ushort-vector*|function multiplies each element of vec by x.

(gl-int-vector? v) — boolean?
v : any/c

(make-gl-int-vector| pos) — [gl-int-vector?
pos : exact-nonnegative-integer?

(gl-int-vector| v ...) — |gl-int-vector?|

v : int?
(vector->gl-int-vector| v ...) — |gl-int-vector?|
v : (vectorof int?)
(List->gl-int-vector| v ...) — |gl-int-vector?|
v : (listof int?)
(gl-int-vector+ vec ...+) — |gl-int-vector?|
vec : |gl-int-vector?|
(gl-int-vector-| vec ...+) — |gl-int-vector?|

vec : [gl-int-vector?|

(gl-int-vector*| x vec) — [gl-int-vector?|
X @ real?
vec : |[gl-1nt-vector®|

Operations on vectors of int elements. The|gl-int-vector+and|gl-int-vector-|func-
tions compute the element-by-element sum and difference of the given vectors, respectively.
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The|gl-int-vector*|function multiplies each element of vec by x.

(gl-uint-vector? v) — boolean?
v : any/c

(make-gl-uint-vector| pos) — [gl-uint-vector?|
pos : exact-nonnegative-integer?

(gl-uint-vector| v ...) — |gl-uint-vector?|
v : uint?
(vector->gl-uint-vector| v ...) — [gl-uint-vector?|
v : (vectorof uint?)
(list->gl-uint-vector] v ...) — [gl-uint-vector?|
v : (listof uint?)
(gl-uint-vectorH vec ...+) — |gl-uint-vector?
vec : [gl-uint-vector?|
(gl-uint-vector-| vec ...+) — |gl-uint-vector?|

vec : |gl-uint-vector?|

(gl-uint-vector*| x vec) — |gl-uint-vector?|
x : real?
vec : [gl-uint-vector?|

Operations on vectors of uint elements. The [gl-uint-vector+and|gl-uint-vector-|
functions compute the element-by-element sum and difference of the given vectors, respec-
tively. The[gl-uint-vector#| function multiplies each element of vec by x.

(gl-float-vector? v) — boolean?
v : any/c

(make-gl-float-vector| pos) — |gl-float-vector?|
pos . exact-nonnegative-integer?

(gl-float-vector] v ...) — |gl-float-vector?|
v : float?
(vector->gl-float-vector| v ...) — [gl-float-vector?|

v : (vectorof float?)
(list->gl-float-vector| v ...) — |gl-float-vector?
v : (listof float?)

(gl-float-vectorH vec ...+) — [gl-float-vector?|
vec : |[gl-float-vector?|
(gl-float-vector-| vec ...+) — [gl-float-vector?|

vec : [gl-float-vector?|

(gl-float-vector*| x vec) — |gl-float-vector?
X @ real?
vec : |[gl-float-vector?|

Operations on vectors of float elements. The |gl-float-vector+ and [gl-float-|
[vector-]functions compute the element-by-element sum and difference of the given vectors,
respectively. The|gl-float-vector#* function multiplies each element of vec by x.
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(gl-double-vector? v) — boolean?
v : any/c

(make-gl-double-vector| pos) — [gl-double-vector?|
pos : exact-nonnegative-integer?

(gl-double-vector| v ...) — [gl-double-vector?
v : double?
(vector->gl-double-vector| v ...) — [gl-double-vector?|
v : (vectorof double?)
(List->gl-double-vector| v ...) — [gl-double-vector?
v : (listof double?)
(gl-double-vector+ vec ...+) — [gl-double-vector?
vec : |[gl-double-vector?|
(gl-double-vector-| vec ...+) — |[gl-double-vector?

vec : [gl-double-vector?|

(gl-double-vector* x vec) — [gl-double-vector?|
X @ real?
vec : |[gl-double-vector?|

Operations on vectors of double elements. The [gl-double-vector+ and [gl-double-|
[vector-]functions compute the element-by-element sum and difference of the given vectors,
respectively. The|gl-double-vector*|function multiplies each element of vec by x.

(gl-boolean-vector? v) — boolean?
v : any/c

(make-gl-boolean-vector| pos) — [gl-boolean-vector?|
pos : exact-nonnegative-integer?

(gl-boolean-vector| v ...) — |gl-boolean-vector?|
v : boolean?
(vector->gl-boolean-vector| v ...) — |gl-boolean-vector?|
v : (vectorof boolean?)
(1ist->gl-boolean-vector| v ...) — |gl-boolean-vector?|
v : (listof boolean?)
(gl-boolean-vectorH vec ...+) — |gl-boolean-vector?
vec : |[gl-boolean-vector?|
(gl-boolean-vector-| vec ...+) — |gl-boolean-vector?|

vec : |gl-boolean-vector?|

(gl-boolean-vector*| x vec) — |gl-boolean-vector?|
X @ real?
vec : [gl-boolean-vector?|

Operations on vectors of boolean elements. The[gl-boolean-vector+and|gl-boolean-|
[vector-]functions compute the element-by-element sum and difference of the given vectors,
respectively. The|gl-boolean-vector*|function multiplies each element of vec by x.
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(gl-vector-norm vec) — real?

vec : |gl-vector?

Returns the square root of the sum of the squares of the elements of vec.

49



5 Bitmaps

(require [sgl/bitmap) package: [sgl

(bitmap->gl-list bitmap
[#:with-gl with-gl-proc
#:mask mask]) — exact-integer?
bitmap : (is-a?/c bitmap¥)
with-gl-proc : ((-> any) . -> . any) = (lambda (f) (£))
mask : (or/c (is-a?/c bitmap%) false/c)
= (send bitmap get-loaded-mask)

Converts the given bitmap into an OpenGL list that can be rendered with
or[gICallList} The rendered object is a square on the z=0 plane with corners at (0,0) and
(L,1).

The with-gl-proc must accept a thunk and call it while the relevant OpenGL context is
selected. Otherwise, the relevant OpenGL context must be selected already.

If mask is not #f£, it is used as the mask bitmap for extracting alpha values.
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6 Initialization

(require [sgl/init) package: sgl

Requiring the library initializes platform-specific OpenGL state to help avoid
crashes when OpenGL commands are incorrectly used without a current context. This library

is required by and[sg1/g]] so it normally does not need to be required explicitly.

On Mac OS X, checks whether any GL context is current, and if not, it creates a
dummy context and sets it as the current context.
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lgl-stencil-mask|
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gl-vector-set!|
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gl-vertex

gl-vertex-v

gl-wlndow-pos

lgl-window-pos-v|
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[GL_AUX_BUFFERS]| [CL_CLIP_PLANET]

[GL_BACK| [CL_CLIP_PLANED
[GL_BACK_LEFT]| [GL_CLIP_PLANE]
[GL_BACK_RTGHT]| [GL_CLIP_PLANEZ

[GL_BGR] [GL_CLIP_PLANES]

[GL_BGRA [GL_COEFF]|

[GL_BITMAP] [GL_COLOR]

[GL_BITMAP_TOKEN| [CL_COLOR_ARRAY]|

[GL_BLEND]| [CL_COLOR_ARRAY_BUFFER_BINDING
[GC_BLEND_COLOR| [GL_COLOR_ARRAY_POINTER
[GL_BLEND_DST]| [GL_COLOR_ARRAY_SIZE
[GCL_BLEND_DST_ALPHA [GL_COLOR_ARRAY_STRIDE
[CCL_BLEND_DST_RCH| [GL_COLOR_ARRAY_TYPE|
[GL_BLERD_EQUATION| [CL_COLOR_BUFFER_BIT]
[GL_BLEND_SRC]| [GL_COLOR_CLEAR_VATUE]
[GL_BLEND_SRC_ATPHA| [GL_COLOR_TNDEX]|
[GL_BLEND_SRC_RGH| [GL_COLOR_TNDEXES]

[GL_BLUE] [GL_COLOR_LOGIC_OP|
[GL_BLUE_BTAS]| [GL_COLOR_MATERTAT]
[GL_BLUE_BITS] [GL_COLOR_MATERTAT _FACE|
[GL_BLUE_SCALE] [GL_COLOR_MATERTAT PARAVMETER]
[GL_BUFFER_ACCESS]| [GL_COLOR_MATRTX]|
[GL_BUFFER_MAP_PUINTER] [GL_COLOR_MATRTX_STACK_DEPTH|
[GL_BUFFER_MAPPED]| [GL_COLOR_SUM|
[GL_BUFFER_STZF] [CL_COLOR_TABLE]
[GL_BUFFER_USAGE] [GL_COLOR_TABLE_ATPHA_STZF]
[GL_BYTE] [GL_COLOR_TABLE_BTAS|
[GL_C3F_V3F] [GL_COLOR_TABLE_BLUE_STZF]
[GL_C4F_N3F_V3F| [GL_COLOR_TABLE_FURMAT]|
[GL_CZUB_V2F] [GL_COLOR_TABLE_GREEN_SIZE]
[GL_C4UB_V3F| [CL_COLOR_TABLE_INTENSITY_SIZE
[GC_CCW OLOR_TAB UMINAN
[GL_CLAMP]| [CL_COLOR_TABLE_RED_SIZE|
[GL_CLAVMP_TU_BORDER| [GL_COLOR_TABLE_SCALE]
[GL_CLAVMP_TOU_EDGE| [GL_COLOR_TABLE_WIDTH
[GL_CLEZR] [CL_COLOR_WRITEMASK
[GC_CLIENT ACTIVE_ TEXTURE [GL_COMBINE]
[GL_COMBINE_ATPHA|
[GL_CLIENT ATTRIB_STACK DEPTH [GL_COMBINE_RGH|
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[GL_COMPILE_AND_EXECUTE] GL_CW|

[CL_COMPRESSED_ALPHA| [GL_DECAT]
[CL_COMPRESSED_INTENSITY] [GL_DECE]
[GL_COMPRESSED_LUMINANCE| [GL_DECR_WRAP]|
[GL_DEPTH|
[GL_DEPTH_BTAS]
[GL_DEPTH_BITS|
[GL_DEPTH_BUFFER_BIT]
[CL_DEPTH_CLEAR_VALUE|
[GL_DEPTH_COMPONENT]|
[CL_DEPTH_COMPONENTId|
[GCL_DEPTH_COMPONENTZ24|
[CL_DEPTH_COMPONENT32|
SESTHTUN
[CL_DEPTH_RANGE]
[GL_DEPTH_SCALE]
BORDER [GL_DEPTH_TEST]
[GL_DEPTH_TEXTURE_WMODE]
GL_CONVOLUTION_FILTER_SCALE [GL_DEPTH_WRITEMASK|
ONVOLUTTON_FORMA [GL_DIFFUSE]
[GL_DITHER]
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N N 'S
[GL_TINTERPOLATE]
[GL_INVALID_ENUM
[GL_TINVALID_OPERATION]|
[GC_INVALTID_VALUE|
[GL_TNVERT|
[GL_KEER|
[GL_LEFT|
[CL_LEQUAT]

[GL_LESS|

[GL_LTGHTQ|

[GL_LTGHTT]

[GL_LTGHTZ]

[GL_LTGHT3|

[CL_LTGHTZ]

[GL_LTGHTS]

[CL_LTGHT®]

[CL_LTGHT7]

[GL_LTGHT MODEL._AMBTENT]|
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MODE!
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0 0P_MODE]
UMINAN AL POAZl
CL_TUMTNANCETS _ALPHATS
UMINANCEZ ALDPHAZ
EL_TUMTNANCES)
CL_TUMTNANCES_ALPHES)
CL_TUMTNANCE_ALPRE
CL_VEPT_COLTR 7
[GC_MAPT_GRID_DOMATN|
[GC_MAPT_GRID_SEGMENTS|
[CL_EPT_TWDEX
[GL_MAPT_NORMAT]
[GC_MAPT_TEXTURE_COORD_T]
[GL_MAPT_TEXTURE_COORD_2|
[GL_MAPT_TEXTURE_COORD_3]|
[GL_MAPT_TEXTURE_COORD_4]
[GL_MAPT_VERTEX_3|
[GL_MAPT_VERTEX_4]
[GL_MAP2_COLOR_4
[GL_MAP2_GRID_DOMATN|
[GL_MAP2_GRID_SEGMENTS|
MAPZ_TNDEX
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[CL_TEXTURE_CUURD_ARFAY TYPH RVSPUSE_PROJECTTON_WATRTX

mm ONPACK M A & &
[GL_TEXTURE_DEPTH_STZE| [GL_UNPACK_LSB_FTRST|
YTURE_ENV [CL_UNPACK_ROW_LENGTH|
XTUR NV_COLOR [GL_UNPACK_SKIP_TMAGES|
[GL_TEXTURE_ENV_MODE] [GL_UNPACK_SKIP_PIXELS|
[GL_TEXTURE_FILTER_CONTROL] [GC_UNPACK_SKIP_ROWS|
[GL_TEXTURE_GEN_MODE| [GL_UNPACK_SWAP_BYTES|
[GC_TEXTURE_GEN_Q| [GC_UNSTIGNED_BYTE|
[GL_TEXTURE_GEN_R [GCL_UNSIGNED_BYTE_2_3_3_REV]|
[GL_TEXTURE_GEN_S| [GCL_UNSIGNED_BYTE_3_3_2|
[GCL_TEXTURE_GEN_T]| [GCL_UNSIGNED_INT]
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U_NURB
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|Racket-Style OpenGL]|
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