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About This Book

OpenGL Programmer’s Reference provides reference information on the OpenGL application programming
interface (API).

This publication documents the functional interface of:
* OpenGL 1.2 (first introduced in AlX 4.3.2)

* GLX 1.3 (first introduced in AlX 4.3.2)

* GLU 1.3 (first introduced in AIX 4.3.3)

It also documents several OpenGL extensions supported on this operating system.
Applications/users should query OpenGL to determine if the extension is supported

(gIXQueryExtensionsString, GlGetString, and bluGetStrind) prior to making extension specific OpenGL,

GLX, or GLU calls.

Further information is also avaiable in /ust/lpp/OpenGL/README on your installed operating system.

Who Should Use This Book

This book is intended for programmers with C programming knowledge who want to develop 3D
applications.

Highlighting

The following highlighting conventions are used in this book:

Bold Identifies commands, subroutines, keywords, files,
structures, directories, and other items whose names are

predefined by the system. Also identifies graphical objects
such as buttons, labels, and icons that the user selects.

Italics Identifies parameters whose actual names or values are to
be supplied by the user.
Monospace Identifies examples of specific data values, examples of

text similar to what you might see displayed, examples of
portions of program code similar to what you might write
as a programmer, messages from the system, or
information you should actually type.

ISO 9000

ISO 9000 registered quality systems were used in the development and manufacturing of this product.

Related Publications

The following books contain information about or related to OpenGL Programmer’s Reference:

© Copyright IBM Corp. 1994, 2000 Ivii


../../libs/openglrf/openglrf.htm
../../aixprggd/genprogc/genprogc.htm
../../aixprggd/gl32prgd/gl32prgd.htm
../../libs/gl32tref/gl32tref.htm

Trademarks

The following terms are trademarks of International Business Machines Corporation in the United States,
other countries, or both:

* AlIXwindows
UNIX is a registered trademark of The Open Group in the United States and other countries.

Other company, product, or service names may be the trademarks or service marks of others.
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Chapter 1. OpenGL Subroutines

Following is a list of the basic OpenGL subroutines and the purpose of each.

Operates on the accumulation buffer.

Specifies which texture unit is active.

Specifies the alpha test function.

Determines if textures are loaded in texture memory.
Determines if textures are loaded in texture memory.
Renders a vertex using the specified vertex array
element.

Renders a vertex using the specified vertex array
element.

Delimits the vertices of a primitive or group of like
primitives.

Binds a named texture to a texturing target.
Binds a named texture to a texturing target.
Draws a bitmap.

Sets the blend color.

Sets the blend color.

Specifies the RGB color blend equation.
Specifies the RGB color blend equation.
Specifies pixel arithmetic.

Specifies separate RGB and Alpha blend factors.

Executes a display list.

Executes a list of display lists.

Clears buffers within the viewport.

Specifies clear values for the accumulation buffer.
Specifies clear values for the color buffers.

Specifies the clear value for the depth buffer.
Specifies the clear value for the color index buffers.
Specifies the clear value for the stencil buffer.
Specifies which texture unit is active.

Determines whether the specified object is trivially
accepted, trivially rejected, or clipped by the current set
of clipping planes.

Specifies a plane against which all geometry is clipped.
Sets the current color.

Enables and disables the writing of frame buffer color
components.

Causes a material color to track the current color.
Specifies a color, a normal and a vertex in one call.
Defines an array of colors.

Defines an array of colors.

Defines a list of color arrays.

Defines a contiguous subset of a color lookup table.
Defines a color lookup table.

Specifies attributes to be used when loading a color
table.

Specifies a color and a vertex in one call.
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Loads a subset of a color lookup table from the current
GL_READ_BUFFER.

Load a color lookup table from the current
GL_READ_BUFFER.

Copies pixels in the frame buffer.

Defines a one-dimensional (1D) texture image.
Defines a two-dimensional (2D) texture image.

Copies a one-dimensional (1D) texture subimage.
Copies a two-dimensional (2D) texture subimage.
Copies a three-dimensional (3D) texture subimage.
Copies a three-dimensional (3D) texture subimage.
Specifies whether frontfacing or backfacing facets may
be culled.

Deletes a contiguous group of display lists.
Deletes named textures.

Deletes named textures.

Specifies the function used for depth buffer
comparisons.

Enables or disables writing into the depth buffer.
Specifies the mapping of z values from normalized
device coordinates to window coordinates.

Tests whether a capability is enabled.

Disables an array.

Renders primitives from array data.

Renders primitives from array data.

Specifies which color buffers are to be used for drawing.
Renders primitives from array data.

Writes a block of pixels to the frame buffer.
Renders primitives from array data.

Marks edges as either boundary or nonboundary.
Defines an array of edge flags.

Defines an array of edge flags.

Defines a list of edge flag arrays.

Tests whether a capability is enabled.

Enables or disables an array.

Delimits the vertices of a primitive or group of like
primitives.

Evaluates enabled one-dimensional (1D) and
two-dimensional (2D) maps.

Computes a one-dimensional (1D) or two-dimensional
(2D) grid of points or lines.

Generates and evaluates a single point in a mesh.

Controls the feedback mode.

Blocks until all GL execution is complete.

Forces the running of GL subroutines in finite time.
Specifies fog parameters.

Specifies a Fog Coordinate.

Specifies an array of fog coordinates.

Defines a list of arrays of fog coordinates.

Defines frontfacing and backfacing polygons.



Multiplies the current matrix by a perspective matrix.

Generates a contiguous set of empty display lists.
Generate texture names.

Generates texture names.

Returns the value or values of a selected parameter.
Returns the coefficients of the clipping plane.
Returns a color lookup table to the user.

Returns attributes used when loading a color table.
Returns error information.

Returns light source parameter values.

Returns evaluator parameters.

Returns material parameters.

Returns the specified pixel map.

Returns the address of the specified pointer.
Returns the address of a vertex data array.

Returns the polygonstipple pattern.

Returns a string describing the current GL connection.
Returns texture environment parameters.

Returns texture coordinate generation parameters.
Returns a texture image.

Returns texture parameter levels for a specific level of
detail.

Returns texture parameter values.

Specifies implementation-specific hints.

Sets the current color index.

Controls the writing of individual bits in the color index
buffers.

Defines an array of color indexes.

Defines an array of color indexes.

Defines a list of color index arrays.

Initializes the name stack.

Simultaneously specifies and enables several
interleaved arrays.

Tests whether a capability is enabled.

Tests for display list existence.

Determines if a name corresponds to a texture.
Determines if a name corresponds to a texture.

Sets light source parameters.

Sets the lighting model parameters.

Specifies the line stipple pattern.

Specifies the width of rasterized lines.

Sets the display-list base for the glCallLists subroutine.
Replaces the current matrix with the identity matrix.
Replaces the current matrix with an arbitrary matrix.
Loads a name onto the name stack.

Loads a pre-defined matrix into the top of the named
matrix stack.
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blloadTranspaselMatrix ARH Loads a matrix in row-major order, rather than

column-major order.

ollockArraysEXT Locks the currently enabled vertex arrays.

m Specifies a logical pixel operation for color index
rendering.

M

biMapil Defines a one-dimensional (1D) evaluator.

W Defines a two-dimensional (2D) evaluator.

bIMapGrid Defines a one-dimensional (1D) or two-dimensional (2D)
mesh.

biMaterial Specifies material parameters for the lighting model.

biMatrixModd Specifies the current matrix.

glMultiDrawArraysEXT Renders multiple primitives from array data.

Ell\lll.l.l.l.i.nwu.Elemen.tsEX.'ﬂ Renders multiple primitives from array data.
EMUlﬁMndeDl:a.wAua.yslBM Renders primitives of multiple primitive types from array

data.

giMultiModeDrawElements!BM Renders primitives of multiple primitive types from array
data.

glMultiTexCoord ARH Sets the current texture coordinates.

W Multiplies the current matrix by an arbitrary matrix.

blMuliTransposeMatrixARB Multiplies the current matrix by a matrix specified in
row-major order, rather than column-major order.

N

m Creates or replaces a display list.

m Sets the current normal vector.

W Defines an array of normals.

biNormalPointerEXT Defines an array of normals.

biNormalPointerl istIRM Defines a list of normal arrays.

biNormalVertexSUN Specifies a normal and a vertex in one call.

o

M Multiplies the current matrix by an orthographic matrix.

P

m Places a marker in the feedback buffer.
bIPixelMagd Sets up pixel transfer maps.
bIPixelStord Sets pixel storage modes.
bIPixelTransfet Sets pixel transfer modes.
bIPixelZaon] Specifies the pixel zoom factors.

bIPaintSizd Specifies the diameter of rasterized points.
blPalygonMaded Selects a polygon rasterization mode.
bIPalygonOffsel Sets the scale and bias used to calculate depth values.
glPolygonOffsetEXT] Sets the scale and bias used to calculate z values.
glPolygonStipple Sets the polygon stippling pattern.
glPrioritizeTextured Sets texture residence priority.
plPrioritizeTexturesEXTf Sets texture residence priority.

plPushAttrib or glPopAttribl Pushes and pops the attribute stack.
plPushClientAttrib or glPopClientAttrib Pushes and pops the attribute stack.
glPushMatrix or glPopMatrix Pushes and pops the current matrix stack.
glPushName or glPopName Pushes and pops the name stack.

R

m Specifies the raster position for pixel operations.

W Selects a color buffer source for pixels.
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Reads a block of pixels from the frame buffer.
Draws a rectangle.

Sets rasterization mode.

Multiplies the current matrix by a rotation matrix.

Multiplies the current matrix by a general scaling matrix.
Defines the scissor box.

Specifies an RGB color used by the Color Sum stage.
Specifies an array of secondary colors.

Defines a list of arrays of secondary colors.
Establishes a buffer for selection mode values.
Selects flat or smooth shading.

Sets function and reference values for stencil testing.
Controls the writing of individual bits in the stencil
planes.

Sets stencil test actions.

Sets the current texture coordinates.

Specifies a texture coordinate, a color, a normal and a
vertex in one call.

Specifies a texture coordinate, a color, and a vertex in
one call.

Specifies a texture coordinate, a normal and a vertex in
one call.

Defines an array of texture coordinates.

Defines an array of texture coordinates.

Defines a list of texture coordinate arrays.

Specifies a texture coordinate and a vertex in one call.
Sets texture environment parameters.

Controls the generation of texture coordinates.
Specifies a one-dimensional (1D) texture image.
Specifies a two-dimensional (2D) texture image.
Specifies a three-dimensional (3D) texture image.
Specifies a three-dimensional (3D) texture image.
Sets texture parameters.

Specifies a one-dimensional (1D) texture subimage.
Specifies a one-dimensional (1D) texture subimage.
Specifies a two-dimensional (2D) texture subimage.
Specifies a two-dimensional (2D) texture subimage.
Specifies a three-dimensional (3D) texture subimage.
Specifies a three-dimensional (3D) texture subimage.
Multiplies the current matrix by a translation matrix.

Unlocks the currently enabled vertex arrays.

Specifies a vertex.

Defines an array of vertex data.

Defines an array of vertex data.

Defines a list of vertex arrays.

Sets the viewport.

Specifies the array in which visibility calculation results
are stored.
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glVisibilityThresholdIBM Specifies the number of visible fragments rendered

before a visibility hit is registered.

glAccum Subroutine

Purpose
Operates on the accumulation buffer.

Library
OpenGL C bindings library: libGL.a

C Syntax
void glAccum(GLenum %,
GLfloat )

Description

The accumulation buffer is an extended-range color buffer. Images are not rendered into it. Rather, images
rendered into one of the color buffers are added to the contents of the accumulation buffer after rendering.
Effects such as antialiasing (of points, lines, and polygons), motion-blur, and depth of field can be created

by accumulating images generated with different transformation matrices.

Each pixel in the accumulation buffer consists of red, green, blue, and alpha (RGBA) values. The number
of bits per component in the accumulation buffer depends on the implementation. You can examine this
number by calling glGetinteger four times, with arguments GL_ACCUM_RED_BITS,
GL_ACCUM_GREEN_BITS, GL_ACCUM_BLUE_BITS, and GL_ACCUM_ALPHA_BITS, respectively.
(See the @ subroutine for more information on glGetinteger.) Regardless of the number of bits per
component, however, the range of values stored by each component is [-1,1]. The accumulation buffer
pixels are mapped 1-to-1 with frame buffer pixels.

The glAccum subroutine operates on the accumulation buffer. The first argument, Operation, is a symbolic
constant that selects an accumulation buffer operation. The second argument, Value, is a floating-point
value to be used in that operation. Five operations are specified: GL_LOAD, GL_ACCUM, GL_ADD,
GL_MULT, and GL_RETURN.

All accumulation buffer operations are limited to the area of the current scissor box and are applied
identically to the RGBA components of each pixel. The contents of an accumulation buffer pixel
component are undefined if the glAccum operation results in a value outside the range [-1,1].

The operations are:

GL_ACCUM Obtains RGBA values from the buffer currently selected for reading. (See lgIReadBuffed.) Each
component value is divided by 2n-1, where n is the number of bits allocated to each color
component in the currently selected buffer. The result is a floating-point value in the range [0,1],
which is multiplied by value and added to the corresponding pixel component in the accumulation
buffer, thereby updating the accumulation buffer.

GL_LOAD Functions similarly to GL_ACCUM, except that the current value in the accumulation buffer is not
used in the calculation of the new value. That is, the RGBA values from the currently selected
buffer are divided by 2n-1, multiplied by Value, and then stored in the corresponding accumulation
buffer cell, overwriting the current value.

GL_ADD Adds Value to each R, G, B, and A in the accumulation buffer.

GL_MULT Multiplies each RGBA in the accumulation buffer by Value and returns the scaled component to its
corresponding accumulation buffer location.
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GL_RETURN Transfers accumulation buffer values to the color buffer or buffers currently selected for writing.
Each RGBA component is multiplied by Value, then multiplied by 2n-1, clamped to the range [0,
2n-1] and stored in the corresponding display buffer cell. The only fragment operations that are
applied to this transfer are pixel ownership, scissor, dithering, and color writemasks.

The accumulation buffer is cleared by specifying R, G, B, A values to set it to with the glClearAccum
directive, and then issuing a glClear subroutine with the accumulation buffer enabled.

Parameters

Operation Specifies the accumulation buffer operation. Symbolic constants GL_LOAD, GL_ACCUM,
GL_MULT, GL_ADD, and GL_RETURN are accepted.

Value Specifies a floating-point value used in the accumulation buffer operation. The Operation parameter

determines how Value is used.

Notes

All glAccum operations update only those pixels within the current scissor box.

Errors

GL_INVALID_ENUM Operation is set to an unaccepted value.

GL_INVALID_OPERATION There is no accumulation buffer.

GL_INVALID_OPERATION The glAccum subroutine is called between a call to glBegin and the

corresponding call to glEnd.

Associated Gets

Associated gets for the glAccum subroutine are as follows. (See the lgiGed subroutine for more
information.)

glGet with argument GL_ACCUM_RED_BITS
glGet with argument GL_ACCUM_GREEN_BITS
glGet with argument GL_ACCUM_BLUE_BITS
glGet with argument GL_ACCUM_ALPHA_BITS.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information

subroutine, W

SSioncioy

subroutine, subroutine, subroutine, subroutine,

subroutine.
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glActiveTextureARB Subroutine

Purpose
Specify which texture unit is active.

Library
OpenGL C bindings library: (libGL.a)

C Syntax

void glActiveTextureARB(GLenum M)

Description

glActiveTextureARB selects which texture unit subsequent texture state calls will affect. The number of
texture units an implementation supports is implementation dependent, but must be at least two. The
texture parameter must be one of GL_TEXTUREi_ARB, where 0 <= i <
GL_MAX_TEXTURE_UNITS_ARB. The initial value is GL_TEXTUREO_ARB.

Parameters
texture specifies which texture unit to make active.
Notes

Vertex arrays are client-side GL resources, which are selected by the giClientActiveTextureARB routine.

If the GL_ARB_multitexture extension is NOT present, then the number of texture units supported by the
implementation is one, not two, as described above.

The following OpenGL subroutines will be routed to different texture units based on this call:
+ glEnable (GL_TEXTURE_GEN_*)

+ glDisable (GL_TEXTURE_GEN_*)

» ¢glTexGen*

* glTexEnv*

» glTeximage*

* glTexSublmage*

+ glCopyTeximage*

» glCopyTexSublmage*

» glBindTexture

Errors

GL_INVALID_OPERATION is generated if texture is not one of the accepted values.
Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions,

and ANSI function prototypes for OpenGL.
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Related Information

The iglEnableClientStatd or glDisableClientState subroutine, the glMultiTexCoordARB subroutine, the
glTexCoordPointe.

glAlphaFunc Subroutine

Purpose
Specifies the alpha test function.

Library
OpenGL C bindings library: libGL.a

C Syntax

void gl1AlphaFunc(GLenum Functiod,
GLclampf Referencd)

Description

The alpha test discards fragments conditional on the outcome of a comparison between the incoming
fragment’s alpha value and a constant reference value. The glAlphaFunc subroutine specifies the
reference and comparison function. The comparison is performed only if alpha testing is enabled. (See
glEnable or glDisable of GL_ALPHA_TEST.)

The Function and Reference parameters specify the conditions under which the pixel is drawn. The
incoming alpha value is compared to the Reference parameter using the function specified by Function. If
the comparison passes, the incoming fragment is drawn, conditional on subsequent stencil and
depth-buffer tests. If the comparison fails, no change is made to the frame buffer at that pixel location.

The comparison functions are:

GL_NEVER Never passes.

GL_LESS Passes if the incoming alpha value is less than the reference value.

GL_EQUAL Passes if the incoming alpha value is equal to the reference value.

GL_LEQUAL Passes if the incoming alpha value is less than or equal to the reference value.
GL_GREATER Passes if the incoming alpha value is greater than the reference value.
GL_NOTEQUAL Passes if the incoming alpha value is not equal to the reference value.
GL_GEQUAL Passes if the incoming alpha value is greater than or equal to the reference value.
GL_ALWAYS Always passes.

The glAlphaFunc subroutine operates on all pixel write operations, including those resulting from the scan
conversion of points, lines, polygons, and bitmaps, and those resulting from pixel draw and copy
operations. The glAlphaFunc subroutine does not affect screen clear operations.

Parameters

Function Specifies the alpha comparison function. Symbolic constants GL_NEVER, GL_LESS, GL_EQUAL,
GL_LEQUAL, GL_GREATER, GL_NOTEQUAL, GL_GEQUAL, and GL_ALWAYS are accepted.
The default function is GL_ALWAYS.

Reference Specifies the reference value to which incoming alpha values are compared. This value is clamped
to the range 0 (zero) through 1 (one), where 0 represents the lowest possible alpha value, and 1
the highest possible value. The default reference is 0.
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Notes
Alpha testing is done only in RGBA mode.

Errors
GL_INVALID_ENUM Function is set to an unaccepted value.
GL_INVALID_OPERATION The glAlphaFunc subroutine is called between a call to glBegin and the

corresponding call to glEnd.

Associated Gets

Associated gets for the glAlphaFunc subroutine are as follows. (See the @ subroutine for more
information.)

glGet with argument GL_ALPHA_TEST_FUNC
glGet with argument GL_ALPHA_TEST_REF
BlisEnabled with argument GL_ALPHA_TEST.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information
The in or lglEnd subroutine, subroutine, blCleal subroutine, lglDepthfund subroutine,
or glDisable subroutine, subroutine.

glAreTexturesResident Subroutine

Purpose
Determines if textures are loaded in texture memory.

Library
OpenGL C bindings library: libGL.a

C Syntax

GLboolean glAreTexturesResident (GLsizei H,
const GLuint * Ml,
GLboolean = m)

Description

On machines with a limited amount of texture memory, OpenGL establishes a “working set” of textures that
are resident in texture memory. These textures may be bound to a texture target much more efficiently
than textures that are not resident.

The glAreTexturesResident subroutine queries the texture residence status of the n textures named by

the elements of textures. If all the named textures are resident, glAreTexturesResident returns GL_TRUE
and the contents of residences are undisturbed. If not all the named textures are resident,
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glAreTexturesResident returns GL_FALSE and detailed status is returned in the n elements of
residences. If an element of residences is GL_TRUE, then the texture named by the corresponding
element of textures is resident.

The residence status of a single bound texture may also be queried by calling glGetTexParameter with
the target argument set to the target to which the texture is bound, and the parameter name argument set
to GL_TEXTURE_RESIDENT. This is the only way that the residence status of a default texture can be
queried.

The glAreTexturesResident subroutine is not included in display lists.

Parameters

n Specifies the number of textures to be queried.

textures Specifies an array containing the names of the textures to be queried.

residences Specifies an array in which the texture residence status is returned. The residence status of a

texture named by an element of fextures is returned in the corresponding element of residences.

Notes
The glAreTexturesResident subroutine is available only if the GL version is 1.1 or greater.

The glAreTexturesResident subroutine returns the residency status of the textures at the time of
invocation. It does not guarantee that the textures will remain resident at any other time.

If textures live in virtual memory (there is no texture memory) they are considered always resident.

Errors
GL_INVALID_VALUE is generated if n is negative.

GL_INVALID_VALUE is generated if any element in textures is zero or does not name a texture. In that
case, the function returns GL_FALSE and the contents of residences is indeterminate.

GL_INVALID_OPERATION is generated if glAreTexturesResident is executed between the execution of
glBegin and the corresponding execution of glEnd.

Associated Gets

glGetTexParameter with parameter name GL_TEXTURE_RESIDENT retrieves the residence status of a
currently-bound texture.

Related Information

The subroutine, blPrioritizeTextured subroutine, lglTeximage1d subroutine,
subroutine, b.lIeanJ:a.meied subroutine.

glAreTexturesResidentEXT Subroutine

Purpose
Renders a vertex using the specified vertex array element.

Library
OpenGL C bindings library: libGL.a
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C Syntax

GLboolean glAreTexturesResidentEXT(GLsizei M,
const GLuint =

GLboolean * kesidenced)

Description

On machines with a limited amount of texture memory, OpenGL establishes a “working set” of textures that
are resident in texture memory. These textures may be bound to a texture target much more efficiently
than textures that are not resident.

The glAreTexturesResidentEXT subroutine queries the texture residence status of the n textures named
by the elements of textures. If all the named textures are resident, glAreTexturesResidentEXT returns
GL_TRUE and the contents of residences are undisturbed. If not all the named textures are resident,
glAreTexturesResidentEXT returns GL_FALSE and detailed status is returned in the n elements of
residences. If an element of residences is GL_TRUE, then the texture named by the corresponding
element of textures is resident.

The residence status of a single bound texture may also be queried by calling glGetTexParameter with
the target argument set to the target to which the texture is bound, and the parameter name argument set
to GL_TEXTURE_RESIDENT_EXT. This is the only way that the residence status of a default texture can
be queried.

The glAreTexturesResidentEXT subroutine is not included in display lists.

Parameters

n Specifies the number of textures to be queried.

textures Specifies an array containing the names of the textures to be queried.

residences Specifies an array in which the texture residence status is returned. The residence status of a

texture named by an element of textures is returned in the corresponding element of residences.

Notes

The glAreTexturesResidentEXT subroutine is part of the EXT_texture_object extension, not part of the
core GL command set. If GL_EXT_texture_object is included in the string returned by glGetString (when
called with argument GL_EXTENSIONS), extension EXT_texture_object is supported by the connection.

Errors
GL_INVALID_VALUE is generated if n is negative.

GL_INVALID_VALUE is generated if any element in textures is zero or does not name a texture.

GL_INVALID_OPERATION is generated if glAreTexturesResidentEXT is executed between the
execution of glBegin and the corresponding execution of glEnd.

Associated Gets

glGetTexParameter with parameter name GL_TEXTURE_RESIDENT_EXT retrieves the residence status
of a currently-bound texture.

Files

lusr/include/GL/glext.h Contains extensions to C language constants, variable type definitions,
and ANSI function prototypes for OpenGL.
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Related Information

The lgIBindTextureEXT subroutine, lglPriaritizeTexturesEXT subroutine, glTexImage1D subroutine,
BlTeximage2D subroutine, glTexParameted subroutine.

glArrayElement Subroutine

Purpose
Renders a vertex using the specified vertex array element.

Library
OpenGL C bindings library: libGL.a

C Syntax

void glArrayElement(GLint E|)

Description

The glArrayElement commands are used within glBegin/glEnd pairs to specify vertex and attribute data
for point, line, and polygon primitives. If GL_VERTEX_ARRAY is enabled when glArrayElement is called,
a single vertex is drawn, using vertex and attribute data taken from location i of the enabled arrays. If
GL_VERTEX_ARRAY is not enabled, no drawing occurs but the attributes correspoinding to the enabled
arrays are modified.

Use glArrayElement to construct primitives by indexing vertex data, rather than by streaming through
arrays of data in first-to-last order. Because each call specifies only a single vertex, it is possible to
explicitly specify per- primitive attributes, such as a single normal per individual triangle.

Changes made to array data between the execution of glBegin and the corresponding execution of glEnd
may affect calls to glArrayElement that are made within the same gIBegin/glEnd period in non-sequential
ways. That is, a call to glArrayElement that precedes a change to array data may access the changed
data, and a call that follows a change to array data may access original data.

Parameters

i Specifies an index into the enabled vertex data arrays.

Notes
The glArrayElement subroutine is available only if the GL version is 1.1 or greater.

The glArrayElement subroutine is included in display lists. If glArrayElement is entered into a display list,
the necessary array data (determined by the array pointers and enables) is also entered into the display
list. Because the array pointers and enables are client side state, their values affect display lists when the
lists are created, not when the lists are executed.

Related Information

The lglClientActiveTexture ARB subroutine, subroutine, subroutine,
%subrouﬁne subroutlne subroutlne

subroutine, subroutlne subroutine,
subroutine.
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glArrayElementEXT Subroutine

Purpose
Specifies the array elements used to render a vertex.

Library
OpenGL C bindings library: libGL.a

C Syntax
void glArrayElementEXT(GLint |)

Description
The glArrayElementEXT commands are used within glBegin/glEnd pairs to specify vertex and attribute

data for point, line and polygon primitives. When glArrayElementEXT is called, a single vertex is drawn,
using vertex and attribute data taken from location i of the enabled arrays.

Use glArrayElementEXT to construct primitives by indexing vertex data, rather than by streaming through
arrays of data in first-to-last order. Because each call specifies only a single vertex, it is possible to
explicitly specify perprimitive attributes, such as a single normal per individual triangle.

Parameters

i Specifies an index in the enabled arrays.

Notes

The glArrayElementEXT subroutine may be included in display lists. If glArrayElementEXT is entered
into a display list, the necessary array data (determined by the array pointers and enables) is also entered
into the display list. Because the array pointers and enables are client side state, their values affect display
lists when the lists are created, not when the lists are executed.

Static array data may be read and cached by the implementation at any time. If static array elements are
modified and the arrays are not respecified, the results of any subsequent calls to glArrayElementEXT
are undefined.

The glArrayElementEXT subroutine executes even if GL_VERTEX_ARRAY_EXT is not enabled. No
drawing occurs in this case, but the attributes corresponding to enabled arrays are modified.

Although it is not an error to respecify an array between the execution of glBegid and the corresponding
execution of glEnd, the result of such respecification is undefined.

’

The glArrayElementEXT subroutine is part of the _extname(EXT_vertex_array) extension, not part of the
core GL command set. If _extstring(EXT_vertex_array) is included in the string returned by m
when called with argument GL_EXTENSIONS, extension _extname(EXT_vertex_array) is supported.

File

lusr/include/GL/glext.h Contains extensions to C language constants, variable type definitions,
and ANSI function prototypes for OpenGL.
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Related Information

The iglClientActiveTextureARB subroutine, glColorPainterEXT subroutine, iglDrawArraysEXT|

subroutine, glEdgeFlagPointerEXT subroutine, glGetPointervEXT subroutine, glindexPoainterEXT

subroutine,

subrou gINormalPointerEXT subroutine, glTexCoordPointerEXT

subroutine,

subroutine.

giBegin or glEnd Subroutine

Purpose

Delimits the vertices of a primitive or group of like primitives.

Library

OpenGL C bindings library: libGL.a

C Syntax
void g1Begin(GLenum @)
void gl1End(void)

Description

The gIBegin and glEnd subroutines delimit the vertices that define a primitive or group of like primitives.
The glBegin subroutine accepts a single argument that specifies which of 10 ways the vertices will be
interpreted. Taking n as an integer count starting at 1 (one), and N as the total number of vertices
specified, the interpretations are:

GL_POINTS
GL_LINES

GL_LINE_STRIP

GL_LINE_LOOP

GL_TRIANGLES

GL_TRIANGLE_STRIP

GL_TRIANGLE_FAN

GL_QUADS

GL_QUAD_STRIP

GL_POLYGON

Treats each vertex as a single point. Vertex n defines point n. N points are drawn.
Treats each pair of vertices as an independent line segment. Vertices 2n-1 and 2n
define line n. N/2 lines are drawn.

Draws a connected group of line segments from the first vertex to the last. Vertices
n and n+1 define line n. N-1 lines are drawn.

Draws a connected group of line segments from the first vertex to the last, then
back to the first. Vertices n and n+1 define line n. The last line, however, is defined
by vertices N and 1. N lines are drawn.

Treats each triplet of vertices as an independent triangle. Vertices 3n-2, 3n-1, and
3n define triangle n. N/3 triangles are drawn.

Draws a connected group of triangles. One triangle is defined for each vertex
presented after the first two vertices. For odd n, vertices n, n+1, and n+2 define
triangle n. For even n, vertices n+1, n, and n+2 define triangle n. N-2 triangles are
drawn.

Draws a connected group of triangles. One triangle is defined for each vertex
presented after the first two vertices. Vertices 1, n+1, and n+2 define triangle n. N-2
triangles are drawn.

Treats each group of four vertices as an independent quadrilateral. Vertices 4n-3,
4n-2, 4n-1, and 4n define quadrilateral n. N/4 quadrilaterals are drawn.

Draws a connected group of quadrilaterals. One quadrilateral is defined for each
pair of vertices presented after the first pair. Vertices 2n-1, 2n, 2n+2, and 2n+1
define quadrilateral n. N/2-1 quadrilaterals are drawn. Note that the order in which
vertices are used to construct a quadrilateral from strip data is different from that
used with independent data.

Draws a single, convex polygon. Vertices 1 through N define this polygon.

Only a subset of GL subroutines can be used between the giBegin and glEnd subroutines. The
subroutines are: glVertex, giColor, glindex, giNormal, giTexCoord, glEvalCoord, glEvalPoint,
glMaterial, and glEdgeFlag. Also, it is acceptable to use glCallList or glCallLists to execute display lists
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that include only the preceding subroutines. If any other GL subroutine is called between the glBegin and
glEnd subroutines, the error flag is set and the subroutine is ignored.

Regardless of the value chosen for mode, there is no limit to the number of vertices that can be defined
between the glBegin and glEnd subroutines. Lines, triangles, quadrilaterals, and polygons that are
incompletely specified are not drawn. Incomplete specification results when either too few vertices are
provided to specify even a single primitive or when an incorrect multiple of vertices is specified. The
incomplete primitive is ignored; the rest are drawn.

The minimum specification of vertices for each primitive is as follows: 1 for a point, 2 for a line, 3 for a
triangle, 4 for a quadrilateral, and 3 for a polygon. Modes that require a certain multiple of vertices are:
GL_LINES (2), GL_TRIANGLES (3), GL_QUADS (4), and GL_QUAD_STRIP (2).

Parameters

mode  Specifies the primitive or primitives that will be created from vertices presented between giBegin and the
subsequent glEnd. Ten symbolic constants are accepted: GL_POINTS, GL_LINES, GL_LINE_STRIP,
GL_LINE_LOOP, GL_TRIANGLES, GL_TRIANGLE_STRIP, GL_TRIANGLE_FAN, GL_QUADS,
GL_QUAD_STRIP, and GL_POLYGON.

Errors

INVALID_ENUM Indicates that mode is set to an unaccepted value.

GL_INVALID_OPERATION Indicates that a subroutine other than glVertex, glColor, glindex, giNormal,
glTexCoord, glEvalCoord, glEvalPoint, glMaterial, glEdgeFlag, glCallList,
or glCaliLists subroutine is called between glBegin and the corresponding
glEnd.

GL_INVALID_OPERATION Indicates that glEnd is called before the corresponding glBegin is called.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function

prototypes for OpenGL.

Related Information

The lglArrayElemeni subroutine, blAj:ta;LElamp_nlEX]] subroutine, subroutine,

subroutine, gICallListd subroutine, [glEdgeFlag subroutlne subroutlne

subroutine, glindexd subroutine, W subroutine, gINarmal subroutine, lgITexCoard subroutine,
subroutine.

glBindTexture Subroutine

Purpose
Binds a named texture to a texturing target.

Library
OpenGL C bindings library: libGL.a

C Syntax
void gl1BindTexture(GLenum karget,
GLuint M)
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Description

The giBindTexture subroutine lets you create or use a named texture. Calling glBindTexture with target
set to GL_TEXTURE_1D, GL_TEXTURE_2D, GL_TEXTURE_3D, or GL_TEXTURE_3D_EXT and texture
set to the name of the new texture binds the texture name to the target. When a texture is bound to a
target, the previous binding for that target is automatically broken.

Texture names are unsigned integers. The value zero is reserved to represent the default texture for each
texture target. Texture names and the corresponding texture contents are local to the shared display-list
space (see glXCreateContext) of the current GL rendering context; two rendering contexts share texture
names only if they also share display lists.

You can use glGenTextures to generate a set of new texture names.

When a texture is first bound, it assumes the dimensionality of its target: A texture first bound to
GL_TEXTURE_1D becomes one-dimensional (1D), a texture first bound to GL_TEXTURE_2D becomes
two-dimensional (2D), a texture first bound to GL_TEXTURE_3D becomes three-dimensional (3D), a
texture first bound to GL_TEXTURE_3D_EXT becomes three-dimensional (3D). The state of a (1D)
texture immediately after it is first bound is equivalent to the state of the default GL_TEXTURE_1D at GL
initialization, and similarly for 2D and 3D textures.

While a texture is bound, GL operations on the target to which it is bound affect the bound texture, and
queries of the target to which it is bound return state from the bound texture. If texture mapping of the
dimensionality of the target to which a texture is bound is active, the bound texture is used. In effect, the
texture targets become aliases for the textures currently bound to them, and the texture name zero refers
to the default textures that were bound to them at initialization.

A texture binding created with glBindTexture remains active until a different texture is bound to the same
target, or until the bound texture is deleted with glDeleteTextures.

Once created, a named texture may be rebound to the target of the matching dimensionality as often as
needed. It is usually much faster to use glBindTexture to bind an existing named texture to one of the
texture targets than it is to reload the texture image using glTeximage1D or glTexlmage2D. For additional
control over performance, use glPrioritizeTextures.

The glIBindTexture subroutine is included in display lists.

Parameters

target Specifies the target to which the texture is bound. Must be either GL_TEXTURE_1D,
GL_TEXTURE_2D, GL_TEXTURE_3D, or GL_TEXTURE_3D_EXT (EXT_texture3D).

texture Specifies the name of a texture.

Errors

GL_INVALID_ENUM is generated if target is not one of the allowable values.
GL_INVALID_OPERATION is generated if texture has a dimensionality which doesn’t match that of target.

GL_INVALID_OPERATION is generated if glBindTexture is executed between the execution of glBegin
and the corresponding execution of glEnd.

Associated Gets
glGet with argument GL_TEXTURE_1D_BINDING

glGet with argument GL_TEXTURE_2D_BINDING
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glGet with argument GL_TEXTURE_3D_BINDING

glGet with argument GL_TEXTURE_3D_BINDING_EXT

Related Information
The lglAreTexturesResident subroutine, glDeleteTextures subroutinmmroutine, biGet

subroutine subroutine, m subroutine, i subroutine,
subroutine, glTeximage2D subroutine, GlTeximage3DEXT subroutine, biTexParameted

subroutine.

gIBindTextureEXT Subroutine

Purpose
Binds a named texture to a texturing target.

Library
OpenGL C bindings library: libGL.a

C Syntax

void g1BindTextureEXT(GLenum @,
GLuint [kexturd)

Description

glBindTextureEXT is part of the EXT_texture_object extension. This extension makes it possible to use
named 1-, 2-dimensional textures in addition to the usual OpenGL texture targets designated by
GL_TEXTURE_1D, GL_TEXTURE_2D, GL_TEXTURE_3D_EXT, etc.

Texture names are unsigned integers. The value zero is reserved to represent the default texture for each
texture target. Texture names and the corresponding texture contents are local to the shared display-list
space (see glXCreateContext) of the current OpenGL rendering context; two rendering contexts will share
texture names only if they also share display lists.

To create a named texture, simply bind a previously-unused texture name to one of the texture targets
listed above. This can be accomplished by calling giBindTextureEXT with target set to the appropriate
texture target, and fexture set to the name of the new texture. When a texture is bound to a target, the
previous binding for that target is automatically broken.

Note that glGenTexturesEXT may be used to generate a set of fresh texture names.

When a texture is first bound, it assumes the dimensionality of its target: A texture first bound to
GL_TEXTURE_1D becomes one-dimensional (1D), a texture first bound to GL_TEXTURE_2D becomes
two-dimensional (2D), a texture first bound to GL_TEXTURE_3D_EXT becomes three-dimensional (3D).
The state of a (1D) texture immediately after it is first bound is equivalent to the state of the default
GL_TEXTURE_1D at GL initialization, and similarly for 2D and 3D textures.

While a texture is bound, GL operations on the target towhich it is bound affect the bound texture, and
queries of the target to which it is bound return state from the bound texture. If texture mapping of the
dimensionality of the target to which a texture is bound is active, the bound texture is used. In effect, the
texture targets become aliases for the textures currently bound to them, and the texture name zero refers
to the default textures that were bound to them at initialization.

A texture binding created with glBindTextureEXT remains active until a different texture is bound to the
same target, or until the bound texture is deleted with glDeleteTexturesEXT.
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Once created, a named texture may be re-bound to the appropriate target as often as needed. It is usually
much faster to bind an existing named texture to one of the texture targets using glBindTextureEXT than
it is to reload the texture image using glTexlmage*. For additional control over performance, consider
using glPrioritizeTexturesEXT.

glBindTextureEXT is included in display lists.

Parameters

target The target to which the texture will be bound. Must be one of GL_TEXTURE_1D, GL_TEXTURE_2D,
or GL_TEXTURE_3D_EXT (EXT_texture3D).

texture The name of a texture.

Notes

gIBindTextureEXT is part of the EXT_texture_object extension, not part of the core GL command set. If
GL_EXT_texture_object is included in the string returned by glGetString, when called with argument
GL_EXTENSIONS, extension EXT_texture_object is supported by the connection.

Errors

GL_INVALID_ENUM Generated if target is not one of the allowable values.
GL_INVALID_OPERATION Generated if fexture has a dimensionality and it doesn’t match that of target.
GL_INVALID_OPERATION Generated if glBindTextureEXT is executed between the execution of

glBegin and the corresponding execution of glEnd.

Associated Gets
glGet with argument GL_TEXTURE_1D_BINDING_EXT

glGet with argument GL_TEXTURE_2D_BINDING_EXT
glGet with argument GL_TEXTURE_3D_BINDING_EXT

Files

lusr/include/GL/glext.h Contains extensions to C language constants, variable type definitions,
and ANSI function prototypes for OpenGL.

Related Information

The iglDeleteTexturesEXT subroutine
glGetTexParameted subroutine,

subroutine, glTeximage3DEXT subroutine,

subroutine

subroutine, W

subroutine

subroutine

subroutine.

glBitmap Subroutine

Purpose
Draws a bitmap.

Library
OpenGL C bindings library: libGL.a
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C Syntax

void gl1Bitmap(GLsizei [idtH,
GLsizei m,

GLfloat | s
GLfloat Mlrigin,
GLfloat .

GLfloat W,
const GLubyte * w)

Description

A bitmap is a binary image. When drawn, the bitmap is positioned relative to the current raster position,
and frame buffer pixels corresponding to 1’s in the bitmap are written using the current raster color or
index. Frame buffer pixels corresponding to 0’s in the bitmap are not modified.

The gIBitmap subroutine takes seven arguments. The first pair of arguments specify the width and height
of the bitmap image. The second pair of arguments specify the location of the bitmap origin relative to the
lower left corner of the bitmap image. The final pair of arguments specify x and y offsets to be added to
the current raster position after the bitmap has been drawn. The final argument is a pointer to the bitmap
image itself.

The bitmap image is interpreted like image data for the glDrawPixels subroutine, with Width and Height
corresponding to the width and height arguments of that subroutine, and with Type set to GL_BITMAP and
Format set to GL_COLOR_INDEX. Modes specified using the glPixelStore subroutine affect the
interpretation of bitmap image data; modes specified using the glPixelTransfer subroutine do not.

If the current raster position is not valid, the giBitmap subroutine is ignored. Otherwise, the lower left
corner of the bitmap image is positioned at the following window coordinates:

XwW
yw

[xr - xo]
[yr - yo]

where ( xr, yr ) is the raster position, and ( xo, yo ) is the bitmap origin.

Fragments are then generated for each pixel corresponding to a 1 in the bitmap image. These fragments
are generated using the current raster z coordinate, color or color index, and current raster texture
coordinates. They are then treated just as if they had been generated by a point, line, or polygon,
including texture mapping, fogging, and all per-fragment operations such as alpha and depth testing.

After the bitmap has been drawn, the x and y coordinates of the current raster position are offset by
xMove and yMove. No change is made to the z coordinate of the current raster position, or to the current
raster color, index, or texture coordinates.

Parameters

Width Specifies the pixel width of the bitmap image.

Height Specifies the pixel height of the bitmap image.

xOrigin Specifies the location of the x origin in the bitmap image. The x origin is measured from the lower left
corner of the bitmap, with right and up being the positive axes.

yOrigin Specifies the location of the y origin in the bitmap image. The y origin is measured from the lower left
corner of the bitmap, with right and up being the positive axes.

xMove Specifies the x offset to be added to the current raster position after the bitmap is drawn.

yMove Specifies the y offset to be added to the current raster position after the bitmap is drawn.

Bitmap Specifies the address of the bitmap image.
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Errors

GL_INVALID_VALUE Either Width or Height is negative.
GL_INVALID_OPERATION The gIBitmap subroutine is called between a call to glBegin and the
corresponding call to glEnd.

Associated Gets

Associated gets for the gIBitmap subroutine are as follows. (See the @ subroutine for more
information.)

glGet with argument GL_CURRENT_RASTER_POSITION

glGet with argument GL_CURRENT_RASTER_COLOR

glGet with argument GL_CURRENT_RASTER_INDEX

glGet with argument GL_CURRENT_RASTER_TEXTURE_COORDS
glGet with argument GL_CURRENT_RASTER_POSITION_VALID.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information
The m or glEnd subroutine, m subroutine, m subroutine, m

subroutine, subroutine.

glBlendColor Subroutine

Purpose
Sets the blend color. This subroutine is part of OpenGL 1.2 ARB Imaging subset extension.

Library
OpenGL C bindings library: libGL.a

C Syntax
void g1BlendColor(GLclampf

E’
GLclampf %
GLclampf s
GLclampf w)

Description

The GL_BLEND_COLOR may be used to calculate the source and destination blending factors. See
for a complete description of the blending operations. Initially the GL_BLEND_COLOR is set
to (0, 0, 0, 0).
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Parameters

red, green, blue, alpha Specify the components of GL_BLEND_COLOR.

Notes

The glIBlendColor subroutine is available only if the GL version is 1.1 or greater.

Errors

GL_INVALID_OPERATION The gIBlendColor is called between a call to glBegin and the corresponding

call to glEnd.
Associated Gets
glGet with argument GL_BLEND_COLOR.

Related Information

The W subroutine, m subroutine.

giBlendColorEXT Subroutine

Purpose
Sets the blend color. This subroutine is part of OpenGL 1.2 ARB Imaging subset extension.

Library
OpenGL C bindings library: libGL.a

C Syntax

void g1BlendColorEXT(GLclampf ked,
GLclampf Greed,
GLclampf hiud,
GLclampf [Iphd)

Description

The GL_BLEND_COLOR_EXT may be used to calculate the source and destination blending factors. See
for a complete description of the blending operations. Initially the GL_BLEND_COLOR_EXT
is set to (0, 0, O, 0).

Parameters

red, green, blue, alpha Specify the components of GL_BLEND_COLOR_EXT.
Notes

The glIBlendColorEXT subroutine is available only if the GL version is 1.1 or greater.

Errors

GL_INVALID_OPERATION The gIBlendColorEXT is called between a call to glBegin and the

corresponding call to glEnd.
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Associated Gets
glGet with argument GL_BLEND_COLOR_EXT.

Related Information

The W subroutine, m subroutine.
giBlendEquation Subroutine

Purpose
Specifies the RGB color blend equation. This subroutine is part of the OpenGL 1.2 ARB Imaging subset.

Library
OpenGL C bindings library: libGL.a

C Syntax

void g1BlendEquation(GLenum @)

Description

Blending combines corresponding source and destination color components according to the blending
operation specified by the mode. The blend equations are:

GL_FUNC_ADD min(Cs*sf + Cd*df, 1)
GL_FUNC_SUBTRACT max(Cs*sf - Cd*df, 0)
GL_FUNC_REVERSE_SUBTRACT max(Cd*df - Cs*sf, 0)
GL_LOGIC_OP Cs Lop Cd

GL_MIN min(Cs, Cd)
GL_MAX max(Cs, Cd)

where Cs and Cd are the source and destination color components, respectively; sf and df are the source
and destination blending factors are specified by glBlendFunc; Lop is one of the 16 bitwise operators
specified by glLogicOp.

Parameters

mode  Specifies how source and destination RGBA color components are combined. The symbolic constants
GL_FUNC_ADD, GL_MIN, GL_MAX, GL_FUNC_SUBTRACT, GL_REVERSE_SUBTRACT are accepted.
The initial mode is GL_FUNC_ADD.

Notes

The mode GL_LOGIC_OP is part of the EXT_blend_logic_op extension, not part of the core GL command
set. If GL_EXT_blend_logic_op is included in the string returned by glGetString, when called with
argument GL_EXTENSIONS, extension EXT_blend_logic_op is supported by the connection.

Errors
GL_INVALID_ENUM The mode parameter is not an accepted or supported value.
GL_INVALID_OPERATION The giBlendEquation is called between a call to glBegin and the

corresponding call to glEnd.
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Associated Gets
glGet with argument GL_BLEND_EQUATION.

Related Information
The lglBlendEund subroutine, GlEnable or giDisabld subroutine, lgliGed subroutine, GlLagicOgd subroutine.

giBlendEquationEXT Subroutine

Purpose
Specifies the RGB color blend equation.

Library
OpenGL C bindings library: libGL.a

C Syntax

void g1BlendEquationEXT(GLenum @)

Description

Blending combines corresponding source and destination color components according to the blending
operation specified by the mode. The blend equations are:

GL_FUNC_ADD_EXT min(Cs*sf + Cd*df, 1)
GL_FUNC_SUBTRACT_EXT max(Cs*sf - Cd*df, 0)
GL_FUNC_REVERSE_SUBTRACT_EXT max(Cd*df - Cs*sf, 0)
GL_LOGIC_OP Cs Lop Cd
GL_MIN_EXT min(Cs, Cd)
GL_MAX_EXT max(Cs, Cd)

where Cs and Cd are the source and destination color components, respectively; sf and df are the source
and destination blending factors are specified by lglBlendFund; Lop is one of the 16 bitwise operators
specified by

Parameters

mode  Specifies how source and destination RGBA color components are combined. The symbolic constants
GL_FUNC_ADD_EXT, GL_MIN_EXT, GL_MAX_EXT, GL_FUNC_SUBTRACT_EXT,
GL_REVERSE_SUBTRACT_EXT are accepted. The initial mode is GL_FUNC_ADD_EXT.

Notes

The modes GL_FUNC_SUBTRACT_EXT and GL_FUNC_REVERSE_SUBTRACT_EXT are part of the
EXT_blend_subtract extension, not part of the core GL command set. If GL_EXT_blend_subtract is
included in the string returned by m when called with argument GL_EXTENSIONS, extension
EXT_blend_subtract is supported by the connection.

The mode GL_LOGIC_OP is part of the EXT_blend_logic_op extension, not part of the core GL command

set. If GL_EXT_blend_logic_op is included in the string returned by glGetString, when called with
argument GL_EXTENSIONS, extension EXT_blend_logic_op is supported by the connection.
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The modes GL_MIN_EXT and GL_MAX_EXT are part of the EXT_blend_minmax extension, not part of
the core GL command set. If GL_EXT_blend_minmax is included in the string returned by glGetString,
when called with argument GL_EXTENSIONS, extension EXT_blend_minmax is supported by the
connection.

Errors
GL_INVALID_ENUM The mode parameter is not an accepted or supported value.
GL_INVALID_OPERATION The glBlendEquation is called between a call to glBegin and the

corresponding call to glEnd.

Associated Gets
BlGed with argument GL_BLEND_EQUATION_EXT.

Related Information
% subroutine, subroutine, iglEnable or glDisable subroutine, ﬁ subroutine,

subroutine, subroutine.

giBlendFunc Subroutine

Purpose
Specifies pixel arithmetic.

Library
OpenGL C bindings library: libGL.a

C Syntax

void glBlendFunc(GLenum KourceFactod,
GLenum DestinationFactod)

Description

In RGB mode, pixels can be drawn using a function that blends the incoming (source) red, green, blue,
and alpha (RGBA) values with the RGBA values that are already in the frame buffer (the destination
values). By default, blending is disabled. Use the [glEnabld and glDisable subroutines with argument
GL_BLEND to enable and disable blending.

When blending is enabled, giBlendFunc and giBlendEquationEXT determine the blending operation.
SourceFactor and DestinationFactor specify the scaling rules used for scaling the source and destination
color components, respectively. Each rule defines four scale factors, one each for red, green, blue, and
alpha. The rules are described in the table below.

In the table and in subsequent equations, source color components are referred to as:
(Rs, Gs, Bs, As)

Destination color components are referred to as:
(Rd, Gd, Bd, Ad)

Constant color components are referred to as:
(Rc, Gc, Bc, Ac)

They are understood to have integer values between 0 (zero) and:
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(kR, kG, kB, kA)

where

(kc = 2mc - 1)
(mR, m G, mB, mA)

represents the number of RGBA bit planes.

Source scale factors are referred to as:
(s R, s G, sB, sA)

Destination scale factors are referred to as:

(dR, d G, dB, dA)

The scale factors:
(frR, fG, fB, fA)

represent either source or destination factors. All scale factors have the range [0,1].

Parameter (M, G, B, fA)
GL_ZERO (0,0,0,0)
GL_ONE (1,1,1,1)

GL_SRC_COLOR

(Rs/kR, Gs/kG, Bs/kB, As/kA)

GL_ONE_MINUS_SRC_COLOR

(1,1, 1, 1) - (Rs/kR, Gs/kG, Bs/kB, As/kA)

GL_DST_COLOR

(Rd/kR, Gd/kG, Bd/kB, Ad/kA)

GL_ONE_MINUS_DST_COLOR

(1,1, 1, 1) - (Rd/kR, Gd/kG, Bd/kB, Ad/kA)

GL_SRC_ALPHA

(As/kA, Asl/kA, As/kA, As/kA)

GL_ONE_MINUS_SRC_ALPHA

(1,1, 1, 1) - (As/kA, As/kA, As/kA, As/kA)

GL_DST_ALPHA

(Ad/KA, Ad/KA, Ad/KA, Ad/KkA)

GL_ONE_MINUS_DST_ALPHA

(1,1, 1, 1) - (Ad/kA, Ad/kA, Ad/kA, Ad/kA)

GL_CONSTANT_COLOR

(Rc/kR, GelkG, Bo/kB, AclkA)

GL_ONE_MINUS_CONSTANT_COLOR

(1,1, 1, 1) - (Re/kR, Gc/kG, Be/kB, Ac/kA)

GL_CONSTANT_ALPHA

(Ac/kA, Acl/kA, Acl/kA, Ac/kA)

GL_ONE_MINUS_CONSTANT_ALPHA

(1, 1,1, 1) - (Ac/kA, Ac/kA, Ac/kA, Ac/kA)

GL_SRC_ALPHA_SATURATE

(i, 4, 0, 1)

i=min (As, kA - Ad )/KA

To determine the blended RGBA values of a pixel when drawing in RGB mode, the system uses the

following equations:
Rd = min (kR, RssR + RddR)

Gd = min (kG, GssG + GddG)
Bd = min (kB, BssB + BddB)
Ad = min (kA, AssA + AddA)

Blending combines corresponding source and destination color components according to the blending

operation specified by GL_BLEND_EQUATION_EXT. The blending operations are:

GL_BLEND_EQUATION_EXT

Binary Operation

GL_FUNC_ADD_EXT

min(Cs x sC+Cd x dC,kC)
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GL_BLEND_EQUATION_EXT Binary Operation
GL_FUNC_SUBTRACT_EXT max(Cs x sC-Cd x dC,0)
GL_FUNC_REVERSE_SUBTRACT_EXT max(Cd x dC-Cs x sC,0)
GL_LOGIC_OP Cs Lop Cd
GL_MIN_EXT min(Cs, Cd)
GL_MAX_EXT max(Cs, Cd)

where C is the relevant color component (R, G, B, or A), Cs and Cd are the source and destination color
components, respectively, sC and sD are the source and destination scale factors, respectively, and Lop is
one of 16 bitwise operators specified by glLogicOp.

Despite the apparent precision of the preceding equations, blending arithmetic is not exactly specified,
because blending operates with imprecise integer color values. However, a blend factor that should be
equal to 1 is guaranteed not to modify its multiplicand, and a blend factor equal to 0 reduces its
multiplicand to 0. Thus, for example, when SourceFactor is GL_SRC_ALPHA, DestinationFactor is
GL_ONE_MINUS_SRC_ALPHA, and As is equal to kA, the equations reduce to simple replacement:
Rd = Rs

Gd = Gs

Rd = Bs
Ad = As

Parameters

SourceFactor Specifies how the RGBA source-blending factors are computed. Thirteen symbolic
constants are accepted: GL_ZERO, GL_ONE, GL_DST_COLOR,
GL_ONE_MINUS_DST_COLOR, GL_SRC_ALPHA,
GL_ONE_MINUS_SRC_ALPHA, GL_DST_ALPHA,
GL_ONE_MINUS_DST_ALPHA, GL_CONSTANT_COLOR,
GL_CONSTANT_COLOR_EXT, GL_ONE_MINUS_CONSTANT_COLOR,
GL_ONE_MINUS_CONSTANT_COLOR_EXT, GL_CONSTANT_ALPHA,
GL_CONSTANT_ALPHA_EXT, GL_ONE_MINUS_CONSTANT_ALPHA,
GL_ONE_MINUS_CONSTANT_ALPHA_EXT, and GL_SRC_ALPHA_SATURATE.
These symbolic constants are defined in the Description section. The initial value is
GL_ONE.

DestinationFactor Specifies how the RGBA destination-blending factors are computed. Twelve
symbolic constants are accepted: GL_ZERO, GL_ONE, GL_SRC_COLOR,
GL_ONE_MINUS_SRC_COLOR, GL_SRC_ALPHA,
GL_ONE_MINUS_SRC_ALPHA, GL_DST_ALPHA ,
GL_ONE_MINUS_DST_ALPHA, GL_CONSTANT_COLOR,
GL_CONSTANT_COLOR_EXT, GL_ONE_MINUS_CONSTANT_COLOR,
GL_ONE_MINUS_CONSTANT_COLOR_EXT, GL_CONSTANT_ALPHA,
GL_CONSTANT_ALPHA_EXT, GL_ONE_MINUS_CONSTANT_ALPHA, and
GL_ONE_MINUS_CONSTANT_ALPHA_EXT. These symbolic constants are
defined in the Description section. The initial value is GL_ZERO.

Notes

Incoming (source) alpha is correctly thought of as a material opacity, ranging from 1.0 (KA), representing
complete opacity, to 0.0 (0), representing complete transparency.

When more than one color buffer is enabled for drawing, blending is done separately for each enabled
buffer, using for destination color the contents of that buffer. (See the m subroutine.)

Blending affects only RGB rendering. It is ignored by color index renderers.
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The Source and destination factors GL_CONSTANT_COLOR, GL_ONE_MINUS_CONSTANT_COLOR,
GL_CONSTANT_ALPHA, GL_ONE_MINUS_CONSTANT_ALPHA, and their _EXT versions are only valid
if the ARB imaging subset is supported and/or the Blend Color extension.

Errors
GL_INVALID_ENUM Either SourceFactor or DestinationFactor is set to an unaccepted value.
GL_INVALID_OPERATION The gIBlendFunc subroutine is called between a call to glBegin and the

corresponding call to glEnd.

Associated Gets

Associated gets for the glBlendFunc subroutine are as follows. (See the @ subroutine for more
information.)

glGet with argument GL_BLEND_SRC, GL_BLEND_DST, GL_LOGIC_OP_MODE, or
GL_BLEND_EQUATION_EXT.

glisEnabled with argument GL_BLEND

Examples

Transparency is best implemented using a blend function (GL_SRC_ALPHA,
GL_ONE_MINUS_SRC_ALPHA) with primitives sorted from farthest to nearest. Note that this
transparency calculation does not require the presence of alpha bit planes in the frame buffer.

The blend function operation (GL_SRC_ALPHA, GL_ONE_MINUS_SRC_ALPHA) is also useful for
rendering antialiased points and lines in arbitrary order.

Polygon antialiasing is optimized using a blend function (GL_SRC_ALPHA_SATURATE, GL_ONE) with
polygons sorted from nearest to farthest. (See the m or glDisable subroutine and the
GL_POLYGON_SMOOTH argument for information on polygon antialiasing.) Destination alpha bit planes,
which must be present for this blend function to operate correctly, store the accumulated coverage.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information

subroutine, IEnd subroutine subroutine, subroutine,
or Disable ubroutine, subroutine, subroutine.

giBlendFuncSeparateEXT Subroutine

Purpose
Specifies separate RGB and Alpha blend factors.

Library
OpenGL C bindings library: (libGL.a)
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C Syntax
void g1BlendFuncSeparateEXT (enum m,

enum Hfactorrad,

enum )
Description

Blending capability is extended by this function. It allows independent specification of the RGB and alpha
blend factors for blend operations that require source and destination blend factors. It is not always
desired that the blending used for RGB is also applied to alpha.

The accepted values for sfactorRGB and sfactorAlpha are:

GL_ZERO

GL_ONE

GL_DST_COLOR

GL_ONE_MINUS_DST_COLOR

GL_SRC_ALPHA

GL_ONE_MINUS_SRC_ALPHA

GL_DST_ALPHA

GL_ONE_MINUS_DST_ALPHA

GL_CONSTANT_COLOR (_EXT)

GL_ONE_MINUS_CONSTANT_COLOR (_EXT)

GL_CONSTANT_ALPHA (_EXT)

GL_ONE_MINUS_CONSTANT_ALPHA (_EXT)

GL_SRC_ALPHA_SATURATE

The accepted values for sfactorRGB and sfactorAlpha are:
GL_ZERO

GL_ONE

GL_SRC_COLOR
GL_ONE_MINUS_SRC_COLOR
GL_SRC_ALPHA
GL_ONE_MINUS_SRC_ALPHA
GL_DST_ALPHA
GL_ONE_MINUS_DST_ALPHA
GL_CONSTANT_COLOR (_EXT)
GL_ONE_MINUS_CONSTANT_COLOR (_EXT)
GL_CONSTANT_ALPHA (_EXT)
GL_ONE_MINUS_CONSTANT_ALPHA (_EXT)
GL_SRC_ALPHA_SATURATE

For further information on the mathematical function of each of these accepted values, see W
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Parameters

sfactorRGB is the source blend factor for the RGB components.
sfactorAlpha is the source blend factor for the Alpha component.
dfactorRGB is the destination blend factor for the RGB components.
dfactorAlpha is the destination blend factor for the Alpha component.
Notes

This subroutine is only valid if the EXT_blend_func_separate extension is defined.
GL_CONSTANT_COLOR (_EXT), GL_ONE_MINUS_CONTANT_COLOR (_EXT),
GL_CONSTANT_ALPHA (_EXT), and GL_ONE_MINUS_CONSTANT_ALPHA (_EXT) are only valid if the
GL_EXT_blend_color extension is defined.

The (_EXT) at the end of these values above indicates that the enum can be specified with or without the
_EXT suffix, and behaves identically in both cases.

Error Codes

GL_INVALID_ENUM is generated if any of sfactorRGB, dfactorRGB,
sfactorAlpha, or dfactorAlpha are not accepted values.
GL_INVALID_OPERATION is generated if glBlendFuncSeparateEXT is executed

between the execution of glBegin and the corresponding
execution of glEnd.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions,
and ANSI function prototypes for OpenGL.

Related Information
The m sunbroutine.

giCaliList Subroutine

Purpose
Executes a display list.

Library
OpenGL C bindings library: libGL.a

C Syntax
void glCallList(GLuint Lisz)

Description

The glCallList subroutine causes the named display list to be executed. The subroutines saved in the
display list are executed in order, just as if they were called without using a display list. If List has not been
defined as a display list, glCallList is ignored.
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The glCallList subroutine may appear inside a display list. To avoid the possibility of infinite recursion
resulting from display lists calling one another, an implementation-dependent limit is placed on the the
nesting level of display lists during display list execution. This limit is at least 64.

GL state is not saved and restored across a call to glCallList. Thus, changes made to GL state during the
execution of a display list will remain after execution of the display list is completed. Use the glPushAttrib,
glPopAttrib, PushMatrix, and glPopMatrix subroutines to preserve GL state across glCallList calls.

Parameters

List Specifies the integer name of the display list to be executed.

Notes

Display lists can be executed between a call to glBegin and the corresponding call to glEnd, as long as
the display list includes only commands that are allowed in this interval.

Associated Gets

The associated get for the glCallList subroutine is as follows. (See the @ subroutine for more
information.)

glGet with argument GL_MAX_LIST_NESTING
bustisi.

Files

lust/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information

The lgIBegid or glEnd subroutine, [glCalllistd subroutine, glDeletel istd subroutine, GlGenl istd
subroutine, gINewl isfl subroutine, glPushAttrid or glPopAttrib subroutine, [glPushMatrix or glPopMatrix

subroutine.

glCallLists Subroutine

Purpose
Executes a list of display lists.

Library
OpenGL C bindings library: libGL.a

C Syntax

void glCallLists(GLsizei Numbed,
GLenum w,

const GLvoid * @)
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Description

The glCallLists subroutine causes each display list in the list of names passed as lists to be executed. As
a result, the commands saved in each display list are executed in order, just as if they were called without
using a display list. Names of display lists that have not been defined are ignored.

The glCallLists subroutine provides an efficient means for executing display lists. The Number parameter
allows lists with various name formats to be accepted. The formats are:

GL_BYTE Lists is treated as an array of signed bytes, each in the range -128 through 127.

GL_UNSIGNED_BYTE Lists is treated as an array of unsigned bytes, each in the range 0 through 255.

GL_SHORT Lists is treated as an array of signed 2-byte integers, each in the range -32,768
through 32,767.

GL_UNSIGNED_SHORT Lists is treated as an array of unsigned 2-byte integers, each in the range 0 through
65,535.

GL_INT Lists is treated as an array of signed 4-byte integers.

GL_UNSIGNED_INT Lists is treated as an array of unsigned 4-byte integers.

GL_FLOAT Lists is treated as an array of 4-byte floating-point values.

GL_2_BYTES Lists is treated as an array of unsigned bytes. Each pair of bytes specifies a single

display list name. The value of the pair is computed as 256 times the unsigned
value of the first byte plus the unsigned value of the second byte.

GL_3_BYTES Lists is treated as an array of unsigned bytes. Each triplet of bytes specifies a
single display list name. The value of the triplet is computed as 65,536 times the
unsigned value of the first byte, plus 256 times the unsigned value of the second
byte, plus the unsigned value of the third byte.

GL_4_BYTES Lists is treated as an array of unsigned bytes. Each quadruplet of bytes specifies a
single display list name. The value of the quadruplet is computed as 16,777,216
times the unsigned value of the first byte, plus 65,536 times the unsigned value of
the second byte, plus 256 times the unsigned value of the third byte, plus the
unsigned value of the fourth byte.

The list of display list names is not null-terminated. Rather, the Number parameter specifies how many
names are to be taken from Lists.

An additional level of indirection is made available with the glListBase subroutine, which specifies a
signed offset that is added to each display list name specified in Lists before that display list is executed.

The glCallLists subroutine can appear inside a display list. To avoid the possibility of infinite recursion
resulting from display lists calling one another, an implementation-dependent limit is placed on the the
nesting level of display lists during display list execution. This limit must be at least 64.

GL state is not saved and restored across a call to glCallLists. Thus, changes made to GL state during
the execution of the display lists remain after execution is completed. Use the glPushAttrib, glPopAttrib,
glPushMatrix, and glPopMatrix subroutines to preserve GL state across glCallLists calls.

Parameters

Number Specifies the number of display lists to be executed.

Type Specifies the type of values in lists. Symbolic constants GL_BYTE, GL_UNSIGNED_BYTE, GL_SHORT,
GL_UNSIGNED_SHORT, GL_INT, GL_UNSIGNED_INT, GL_FLOAT, GL_2_BYTES, GL_3_BYTES,
and GL_4_BYTES are accepted.

Lists Specifies the address of an array of name offsets in the display list. The pointer type is void because the
offsets can be bytes, shorts, ints, or floats, depending on the value of Type.
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Notes

Display lists can be executed between a call to glBegin and the corresponding call to glEnd, as long as
the display list includes only commands that are allowed in this interval.

Associated Gets

Associated gets for the glCallLists subroutine are as follows. (See the @ subroutine for more
information.)

glGet with argument GL_LIST_BASE
glGet with argument GL_MAX_LIST_NESTING

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information

The M or glEnd subroutine, subroutine, m subroutine, m
M subroutine, subroutine, W or glPopAttrib subroutine,

or glPopMatrix subroutine.

glClear Subroutine

Purpose
Clears buffers to preset values.

Library
OpenGL C bindings library: libGL.a

C Syntax
void g1Clear(GLbitfield Mask)

Description

The glClear subroutine sets the bit plane area of the viewport to values previously selected by
glClearColor, giClearindex, giClearDepth, giClearStencil and glClearAccum. Multiple color buffers can
be cleared simultaneously by selecting more than one buffer at a time using glDrawBuffer.

The pixel ownership test, the scissor test, dithering and the buffer writemasks affect the operation of
glClear. The scissor box bounds the cleared region. Alpha function, blend function, logical operation,
stenciling, texture mapping, and z-buffering are ignored by giClear.

The glClear subroutine takes a single argument that is the bitwise OR of several values indicating which
buffer is to be cleared.

The values are:

GL_COLOR_BUFFER_BIT Indicates the buffers currently enabled for color writing.
GL_DEPTH_BUFFER_BIT Indicates the depth buffer.

Chapter 1. OpenGL Subroutines 33



GL_ACCUM_BUFFER_BIT Indicates the accumulation buffer.
GL_STENCIL_BUFFER_BIT Indicates the stencil buffer.

The value to which each buffer is cleared depends on the setting of the clear value for that buffer.
glGet with argument GL_COLOR_CLEAR_VALUE
glGet with argument GL_STENCIL_CLEAR_VALUE.

Parameters

Mask  Bitwise OR of masks that indicate the buffers to be cleared. The four masks are GL_COLOR_BUFFER_BIT,
GL_DEPTH_BUFFER_BIT, GL_ACCUM_BUFFER_BIT, and GL_STENCIL_BUFFER_BIT.

Notes

If a buffer is not present, then a glClear directed at that buffer has no effect.

Errors

GL_INVALID_VALUE A bit other than the four defined bits is set in Mask.
GL_INVALID_OPERATION The glClear subroutine is called between a call to giBegin and the

corresponding call to glEnd.

Associated Gets
Associated gets for the glClear subroutine are as follows. (See the lglGed subroutine for more information.)

glGet with argument GL_ACCUM_CLEAR_VALUE
glGet with argument GL_DEPTH_CLEAR_VALUE
glGet with argument GL_INDEX_CLEAR_VALUE

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information

The @ or glEnd subroutine, W subroutine, W subroutine, %
ne,

subroutine, subroutine, W subroutine, W subrouti
subroutine.

glClearAccum Subroutine

Purpose
Specifies clear values for the accumulation buffer.

Library
OpenGL C bindings library: libGL.a
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C Syntax

void glClearAccum(GLfloat Red,
GLfloat [Ereed,
GLfloat Blud,
GLfloat Kiphd)

Description

The glClearAccum subroutine specifies the red, green, blue, and alpha values used by the glClear
subroutine to clear the accumulation buffer. Values specified by glClearAccum are clamped to the range

[-1,1].

Parameters

Red Specifies the red value used when the accumulation buffer is cleared. The default value is 0 (zero).
Green Specifies the green value used when the accumulation buffer is cleared. The default value is 0.

Blue Specifies the blue value used when the accumulation buffer is cleared. The default value is O.

Alpha Specifies the alpha value used when the accumulation buffer is cleared. The default value is 0.
Errors

GL_INVALID_OPERATION The glClearAccum subroutine is called between a call to glBegin and the

corresponding call to glEnd.

Associated Gets

Associated gets for the glClearAccum subroutine are as follows. (See the lglGed subroutine for more
information.)

glGet with argument GL_ACCUM_CLEAR_VALUE.

Files

lust/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information
The lgIBegid or glEnd subroutine, glClead subroutine.

giClearColor Subroutine

Purpose
Specifies clear values for the color buffers.

Library
OpenGL C bindings library: libGL.a
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C Syntax

void glClearColor(GLclampf Red,
GLclampf Ereed,
GLclampf Blud,
GLclampf M)

Description

The glClearColor subroutine specifies the red, green, blue, and alpha values used by the glClear
subroutine to clear the color buffers. Values specified by glClearColor are clamped to the range [0,1].

Parameters

Red Specifies the red value used when the color buffer is cleared. The default value is 0 (zero).

Green Specifies the green value used when the color buffer is cleared. The default value is 0.

Blue Specifies the blue value used when the color buffer is cleared. The default value is 0.

Alpha Specifies the alpha value used when the color buffer is cleared. The default value is 0.

Errors

GL_INVALID_OPERATION The glClearColor subroutine is called between a call to glBegin and the

corresponding call to glEnd.

Associated Gets

Associated gets for the glClearColor subroutine are as follows. (See the lglGet subroutine for more
information.)

glGet with argument GL_COLOR_CLEAR_VALUE.

Files

lust/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information
The [glBegid or glEnd subroutine, lglClead subroutine.

glClearDepth Subroutine

Purpose
Specifies the clear value for the depth buffer.

Library
OpenGL C bindings library: libGL.a

C Syntax
void glClearDepth(GLclampd M)
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Description

The glClearDepth subroutine specifies the depth value used by the glClear subroutine to clear the depth
buffer. Values specified by glClearDepth are clamped to the range [0,1].

Parameters

Depth Specifies the depth value used when the depth buffer is cleared. The default value is 0 (zero).
Errors

GL_INVALID_OPERATION The glClearDepth subroutine is called between a call to glBegin and the

corresponding call to glEnd.

Associated Gets

Associated gets for the glClearDepth subroutine are as follows. (See the @ subroutine for more
information.)

glGet with argument GL_DEPTH_CLEAR_VALUE.

Files

lust/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information
The m or glEnd subroutine, m subroutine.

giClearindex Subroutine

Purpose
Specifies the clear value for the color index buffers.

Library
OpenGL C bindings library: libGL.a

C Syntax
void glClearIndex(GLfloat [lead)

Description

The glClearindex subroutine specifies the index used by glClear to clear the color index buffers. The
Clear parameter is not clamped. Rather, Clear is converted to a fixed-point value with unspecified
precision to the right of the binary point. The integer part of this value is then masked with 2m -1, where m
is the number of bits in a color index stored in the frame buffer.

Parameters

Clear Specifies the index used when the color index buffers are cleared. The default value is 0 (zero).
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Errors

GL_INVALID_OPERATION The glClearindex subroutine is called between a call to glBegin and the
corresponding call to glEnd.

Associated Gets

Associated gets for the glClearlndex subroutine are as follows. (See the @ subroutine for more
information.)

glGet with argument GL_INDEX_CLEAR_VALUE
glGet with argument GL_INDEX_BITS.

Files

lust/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information
The w or glEnd subroutine, m subroutine.

glClearStencil Subroutine

Purpose
Specifies the clear value for the stencil buffer.

Library
OpenGL C bindings library: libGL.a

C Syntax
void glClearStencil(GLint Krencil)

Description

The glClearStencil subroutine specifies the index used by glClear to clear the stencil buffer. The Stencil
parameter is masked with 2m - 1, where m is the number of bits in the stencil buffer.

Parameters

Stencil Specifies the index used when the stencil buffer is cleared. The default value is 0 (zero).
Errors

GL_INVALID_OPERATION Indicates that glClearStencil is called between a call to giBegin and the

corresponding call to glEnd.

Associated Gets

Associated gets for the glClearStencil subroutine are as follows. (See the @ subroutine for more
information.)
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glGet with argument GL_STENCIL_CLEAR_VALUE

glGet with argument GL_STENCIL_BITS.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information

The @ or glEnd subroutine, m subroutine.
giClientActiveTextureARB Subroutine

Purpose
Specify which texture unit is active.

Library
OpenGL C bindings library: (libGL.a)

C Syntax

void glClientActiveTextureARB(GLenum M)

Description

glClientActiveTextureARB selects which texture unit’s client state parameters will be modified by
glTexCoordPointer, and enabled or disabled with glEnableClientState or glDisableClientState,
respectively, when called with a parameter of GL_TEXTURE_COORD_ARRAY. The number of texture
units an implementation supports is implementation dependent, but must be at least two. The texture
parameter must be one of GL_TEXTUREi_ARB, where 0 <= i < GL_MAX_TEXTURE_UNITS_ARB. The
initial value is GL_TEXTUREO_ARB.

Parameters
texture specifies which texture unit to make active.
Notes

If the GL_ARB_multitexture extension is NOT present, then the number of texture units supported by the
implementation is one, not two, as described above.

The following OpenGL subroutines will be routed to different texture units based on this call:
+ glEnableClientState (GL_TEXTURE_COORD_ARRAY)

+ glDisableClientState (GL_TEXTURE_COORD_ARRAY)

* glinterleavedArrays

+ glTexCoordPointer

» ¢glTexCoordPointerEXT

» ¢lTexCoordPointerListiBM

Subroutine glClientActiveTextureARB is supported only if GL_ARB_multitexture is included in the string
returned by glGetString when called with the argument GL_EXTENSIONS.
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Error Codes

GL_INVALID_OPERATION is generated if texture is not one of the accepted values.
Files
lusr/include/GL/gl.h Contains C language constants, variable type definitions,

and ANSI function prototypes for OpenGL.

Related Information
The iglActiveTexture ARB subroutine, the i or glDisableClientState subroutine, the
glMultiTexCoordARB subroutine, the subroutine.

giClipBoundingBoxIBM or gIClipBoundingSpherelBM or
glClipBoundingVerticesIBM Subroutine

Purpose

Determine whether the specified object is trivially accepted, trivially rejected, or clipped by the current set
of clipping planes.

Library
OpenGL C bindings library: (libGL.a)

C Syntax

GLenum g1ClipBoundingBoxIBM (GLfloat xmin,
GLfloat ymin,
GLfloat zmin,
GLfloat xmax,
GLfloat ymax,
GLfloat zmax)

GLenum g1C1ipBoundingSphereIBM (GLfloat x,
GLfloat y,
GLfloat 2z,
GLfloat radius)

GLenum g1ClipBoundingVerticesIBM (GLint size,
GLenum type,
GLsizei stride,
GLsizei count,
GLvoid =*data)

Description

These three new functions can be used by applications to determine if a complex object is fully outside,
inside, or both outside and inside the clip volume (ie, view volume plus any enabled clipping planes). The
complex object is generally defined by a simplified representation of the object. This extension provides for
3 different simplified object variants - a bounding box, a bounding sphere, and a set of bounding vertices.

These functions can not be inserted within a display list. If called while a display list is open, they are
executed immediately.
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An enable is also provided so that applications can directly update the clip volume hint without having to

make a separate OpenGL function call.

See GL_UPDATE_CLIP_VOLUME_HINT under glEnable.

All functions return the results of the clip check. These results include:

GL_REJECT_IBM

GL_ACCEPT_IBM

GL_CLIP_IBM

Parameters
Xmin,ymin,zmin
Xmax,ymax,zmax
XY,z

radius

size

type

stride

count

data

Notes

Indicates that the bounding object is trivially rejected.
Rendering the object will result in nothing being rendered.
Indicates that the bounding object is trivially accepted.
Rendering the object should be entirely within the viewport
and can be rendering without clipping.

Indicates that the bounding object is not trivially accepted
or rejected. Implementations that don’t support clip
checking for all rendering enviroments can return
CLIP_IBM for those unsupported environments.

Specifies the minimum x,y and z modeling coordinates of
the bounding box.

Specifies the maximum x,y and z modeling coordinates of
the bounding box.

Specifies the center of the bounding sphere in modeling
coordinates.

Specifies the radius of the bounding sphere in modeling
coordinates.

Specifies the number of coordinate components per
vertex; must be 2, 3 or 4.

Specifies the data type for the data parameter. Symbolic
constants GL_SHORT, GL_INT, GL_FLOAT, and
GL_DOUBLE are accepted.

Specifies the byte offset between consecutive vertexes. If
stride is 0O, the vertices are understood to be tightly
packed in the array.

Specifies the number of vertices pointed to by the data
parameter.

Specifies a pointer to the first coordinate of the vertex list.

These three functions are only available if the GL_IBM_clip_check extension is present.

Error Codes

GL_INVALID_value
GL_INVALID_ENUM
GL_INVALID_value

Files

lusr/include/GL/gl.h

is generated if size is not 2, 3, or 4.
is generated if type is not one of the acceptable values.
is generated if count is negative.

Contains C language constants, variable type definitions,
and ANSI function prototypes for OpenGL.
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glClipPlane Subroutine

Purpose
Specifies a plane against which all geometry is clipped.

Library
OpenGL C bindings library: libGL.a

C Syntax

void g1ClipPlane(GLenum M,
const GLdouble * M)

By default, all clipping planes are defined as (0,0,0,0) in eye coordinates and are disabled.

Parameters

Plane Specifies which clipping plane is being positioned. Symbolic names of the form GL_CLIP_PLANE;,
where i is an integer between 0 and GL_MAX_CLIP_PLANES-1, are accepted.

Equation Specifies the address of an array of four double-precision floating-point values. These values are

interpreted as a plane equation.

Description

Geometry is always clipped against the boundaries of a six-plane frustum in x, y, and z. The gIClipPlane
subroutine allows the specification of additional planes, not necessarily perpendicular to the x, y, or z axes,
against which all geometry is clipped. Up to GL_MAX_CLIP_PLANES planes can be specified, where
GL_MAX_CLIP_PLANES is at least 6 in all implementations. Because the resulting clipping region is the
intersection of the defined half-spaces, it is always convex.

The gIClipPlane subroutine specifies a half-space using a four-component plane equation. When
glClipPlane is called, Equation is transformed by the inverse of the modelview matrix and stored in the
resulting eye coordinates. Subsequent changes to the modelview matrix have no effect on the stored

plane equation components. If the dot product of the eye coordinates of a vertex with the stored plane
equation components is positive or 0 (zero), the vertex is in with respect to that clipping plane. Otherwise it
is out.

Clipping planes are enabled and disabled with glEnable and glDisable, called with the argument
GL_CLIP_PLANE/, where i is the plane number.

Notes

It is always the case that GL_CLIP_PLANE/ = GL_CLIP_PLANEO + /.

Errors

GL_INVALID_ENUM Plane is set to an unaccepted value.

GL_INVALID_OPERATION The gIClipPlane subroutine is called between a call to glBegin and the

corresponding call to glEnd.

Associated Gets

Associated gets for the gIClipPlane subroutine are as follows. (See the @ subroutine for more
information.)
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biGeiClipPland

bllsEnabled

Files

lusr/include/GL/gl.h

Related Information

The w or glEnd subroutine, m or glDisable subroutine.

Enabled with argument GL_CLIP_PLANE/.

Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL

glColor Subroutine

Purpose
Sets the current color.

Library

OpenGL C bindings library: libGL.a

C Syntax

glColor3b, glColor3d, giColor3f, glColor3i, glColor3s,
g1Color3ub, glColor3ui, glColor3us, glColordb, glColorid,
glColordf, glColordi,glColords, glColordub, glColordui,
gl1Colordus, gliColor3bv, glColor3dv, glColor3fv, glColor3iv,
g1Color3sv, glColor3ubv, glColor3uiv, glColor3usv, glColordbyv,
glColorddv, glColor4dfv, glColordiv, glColordsv, glColordubyv,

glColorduiv, glColordusv
-set the current color

void glColor3b

void

void

void

void

void

glColor3b(GLbyte Red,
GLbyte EEEEH,
GLbyte Blud)

glColor3d(GLdouble Red,
GLdouble [Ereed,
GLdouble BIud)

glColor3f(GLfloat Red,
GLfloat .
GLfloat )

glColor3i(GLint EEH,
GLint .
GLint Blud)

g1Co1or3$§GLshort EEE,

GLshort

GLshort EIZE)
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void glColor3ub(GLubyte Red,
GLubyte M,
GLubyte BIud)

void g]Color3ui§GLuint Red,
GLuint ,
GLuint )

void g1Color3us(GLshort E,
GLshort .
GLshort @)

void g1Co]or4b5GLbyte E,
GLbyte s
GLbyte m,

GLbyte M)

void glColor4dd(GLdouble @,
GLdouble Ereed,
GLdouble BIud,

GLdouble [Iphd)

void gl1Colordf(GLfloat Red,
GLfloat .
GLfloat m,

GLfloat HIphd)

void glColordi(GLint ERed,
GLint ,
GLint Biud,
GLint KIphd)

void glColords(GLshort Red,

GLshort .
GLshort m,

GLshort HIphd)

void glColordub(GLubyte Red,
GLubyte @,
GLubyte m,
GLubyte Elphd)

void glColordui (GLuint E,

GLuint M)
void glColordus(GLshort Red,

GLshort .
GLshort

Brud,
GLshort Hlphd)

void g1Color3bv(const GLbyte * M)

void glColor3dv(const GLdouble * M)
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void glColor3fv(const GLfloat * [larighld)
void glColor3iv(const GLint * arighid)
void glColor3sv(const GLshort * larighld)
void g1Color3ubv(const GLubyte = M)
void glColor3uiv(const GLuint = M)
void glColor3usv(const GLushort = M)
void glColordbv(const GLbyte * M)
void glColorddv(const GLdouble = M)
void glColor4dfv(const GLfloat = M)
void glColordiv(const GLint * M)
void glColordsv(const GLshort = m)
void g1Colordubv(const GLubyte * M)
void glColorduiv(const GLuint = M)

void glColorusv(const GLushort = M)

Description

The Graphics Library stores both a current single-valued color index and a current four-valued red, green,
blue, alpha (RGBA) color. The glColor subroutine sets a new four-valued RGBA color. The glColor
subroutine has two major variants: glColor3 and glColor4. glColor3 variants specify new red, green, and
blue values explicitly, and set the current alpha value to 1.0 implicitly. glColor4 variants specify all four
color components explicitly.

glColor3b, glColor4b, glColor3s, giColords, giColor3i, and glColor4i take 3 or 4 unsigned byte, short,
or long integers as arguments. When v is appended to the name, the color subroutines can take a pointer
to an array of such values.

Current color values are stored in floating-point format, with unspecified mantissa and exponent sizes.
Unsigned integer color components, when specified, are linearly mapped to floating-point values such that
the largest representable value maps to 1.0 (full intensity), and 0 (zero) maps to 0.0 (zero intensity).
Signed integer color components, when specified, are linearly mapped to floating-point values such that
the most positive representable value maps to 1.0, and the most negative representable value maps to
-1.0. Floating-point values are mapped directly.

Neither floating-point nor signed integer specified values are clamped to the range [0,1] before updating
the current color. However, color components are clamped to this range before they are interpolated or
written into a color buffer.

Parameters

Red Specifies a red value for the current color. The initial value is 1 (one).
Green Specifies a green value for the current color. The initial value is 1 (one).
Blue Specifies a blue value for the current color. The initial value is 1 (one).
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Alpha Specifies a new alpha value for the current color. Included only in the four-argument glColor
subroutine. The initial value is 1 (one).
Variable Specifies a pointer to an array that contains red, green, blue, and (sometimes) alpha values.

Notes

The current color can be updated at any time. In particular, glColor can be called between a call to
glBegin and the corresponding call to glEnd.

Associated Gets

Associated gets for the glColor subroutine are as follows. (See the @ subroutine for more
information.)

glGet with argument GL_CURRENT_COLOR.
glGet with argument GL_RGBA_MODE.

Files

lust/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information
The subroutine, W subroutine, glColorPointerEXT subroutine, W subroutine,

subroutine.

glColorMask Subroutine

Purpose
Enables and disables the writing of frame buffer color components.

Library
OpenGL C bindings library: libGL.a

C Syntax

void glColorMask(GLboolean Red,
GLboolean [reed,
GLboolean Blud,
GLboolean M)

Description

The glColorMask subroutine specifies whether the individual color components in the frame buffer can or
cannot be written. If the Red parameter is GL_FALSE, for example, no change is made to the red
component of any pixel in any of the color buffers, regardless of the drawing operation attempted.

Changes to individual bits of components cannot be controlled. Rather, changes are either enabled or
disabled for entire color components.
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Parameters

Red Specifies whether red can or cannot be written into the frame buffer. The default value is True, indicating
that the red color component can be written.

Green Specifies whether green can or cannot be written into the frame buffer. The default value is True, indicating
that the green color component can be written.

Blue Specifies whether blue can or cannot be written into the frame buffer. The default value is True, indicating
that the blue color component can be written.

Alpha Specifies whether alpha can or cannot be written into the frame buffer. The default value is True, indicating

that the alpha color component can be written.

Errors

GL_INVALID_OPERATION The glColorMask subroutine is called between a call to glBegin and the
corresponding call to glEnd.

Associated Gets

Associated gets for the glColorMask subroutine are as follows. (See the m subroutine for more
information.)

glGet with argument GL_COLOR_WRITEMASK
glGet with argument GL_RGBA_MODE.

Files

lust/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information
The lgIBegid or glEnd subroutine, lgICalal subroutine, lglDepthMasHK subroutine, [glindex subroutine,

subroutine, gIStencilMasH subroutine.

glColorMaterial Subroutine

Purpose
Causes a material color to track the current color.

Library
OpenGL C bindings library: libGL.a

C Syntax

void glColorMaterial (GLenum m,
GLenum )

Description

The glColorMaterial subroutine specifies which material parameters track the current color. When
GL_COLOR_MATERIAL is enabled, the material parameter or parameters specified by mode, of the
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material or materials specified by face, track the current color at all times. GL_COLOR_MATERIAL is
enabled and disabled using the subroutines glEnable and glDisable, called with GL_COLOR_MATERIAL
as their argument. By default it is disabled.

Parameters

face Specifies whether front, back, or both front and back material parameters should track the current color.
Accepted values are GL_FRONT, GL_BACK, and GL_FRONT_AND_BACK. The default value is
GL_FRONT_AND_BACK.

mode  Specifies which of several material parameters will track the current color. Accepted values are
GL_EMISSION, GL_AMBIENT, GL_DIFFUSE, GL_SPECULAR, and GL_AMBIENT_AND_DIFFUSE. The
default value is GL_AMBIENT_AND_DIFFUSE.

Notes

The glColorMaterial subroutine allows a subset of material parameters to be changed for each vertex
using only the glColor subroutine, without calling glMaterial. If only such a subset of parameters is to be
specified for each vertex, the use of the glColorMaterial subroutine is preferred over calling glMaterial.

Calling glDrawElements may leave the current color indeterminate. If glColorMaterial is enabled while
the current color is indeterminate, the lighting material state specified by face and mode is also
indeterminate.

Errors
GL_INVALID_ENUM face or mode is set to an unaccepted value.
GL_INVALID_OPERATION The glColorMaterial subroutine is called between a call to gilBegin and the

corresponding call to glEnd.

Associated Gets

Associated gets for the glColorMaterial subroutine are as follows. (See the glGel subroutine for more
information.)

bllsEnabled with argument GL_COLOR_MATERIAL
glGet with argument GL_COLOR_MATERIAL_PARAMETER
glGet with argument GL_COLOR_MATERIAL_FACE.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information

The w IEnd subroutine, subroutine, m or glDisable subroutine, w

subroutine, subroutine, W subroutine.

glColorNormalVertexSUN Subroutine

Purpose
Specifies a color, a normal and a vertex in one call.
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Library
OpenGL C bindings library: (libGL.a)

C Syntax

void glColor4fNormal3fVertex3fSUN (GLfloat
GLfloat
GLfloat
GLfloat
GLfloat
GLfloat
GLfloat
GLfloat K,
GLfloat g,
GLfloat U)
void glColor4fNormal3fVertex3fvSUN (const GLfloat EH,
const GLfloat EH,
const GLfloat Eﬂ)

[smkosn o | S|

t]

EETE]

| ]

Description
This subroutine can be used as a replacement for the following calls:

giColor();
gTNormal();
glVertex();

For example, glColor4fNormal3fVertex3fvSUN replaces the following calls:

glColordf();
gTNormal3f();
glVertex3fv();

The only reason for using this call is that it reduces the use of bus bandwidth.

Parameters

rng b a specifies r, g, b, and a components of the color for this
vertex.

c specifies a pointer to an array of the four components r, g,
b, and a.

nx, ny, nz specifies x, y, and z coordinates of the normal vector for
this vertex.

n specifies a pointer to an array of the three elements nx, ny
and nz.

X, Y z specifies the x, y, and z coordinates of a vertex. Not all
parameters are present in all forms of the command.

v specifies a pointer to an array of the three elements x, y,
and z.

Notes

Calling glColorNormalVertexSUN outside of a glBegin/glEnd subroutine pair results in undefined
behavior.

This subroutine is only valid if the GL_SUN_vertex extension is defined.
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Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions,
and ANSI function prototypes for OpenGL.

Related Information

The w or glEnd subroutine, the W subroutine, the W subroutine, the W

subroutine, the subroutine.

glColorPointer Subroutine

Purpose
Defines an array of colors.

Library
OpenGL C bindings library: libGL.a

C Syntax

void glColorPointer( GLint E,
GLenum .
GLsizei

const GLvoid * hainted)

Description

The glColorPointer subroutine specifies the location and data format of an array of color components to
use when rendering. The size parameter specifies the number of components per color, and must be 3 or
4. The type parameter specifies the data type of each color component and stride gives the byte stride
from one color to the next allowing vertices and attributes to be packed into a single array or stored in
separate arrays. (Single-array storage may be more efficient on some implementations; see
glinterleavedArrays).

When a color array is specified, size, type, stride, and pointer are saved as client side state.

To enable and disable the color array, call glEnableClientState and glDisableClientState with the
argument GL_COLOR_ARRAY. If enabled, the color array is used when glDrawArrays, glDrawElements
or glArrayElement is called.

Use glDrawArrays, glMultiDrawArraysEXT, or glMultiModeDrawArraysIBM to construct a sequence of
primitives from prespecified vertex and vertex attribute arrays. Use glArrayElement to specify primitives
by indexing vertices and vertex attributes. Use glDrawElements, giMultiDrawElementsEXT,
glMultiModeDrawElementsIBM, or giDrawRangeElements to construct a sequence of primitives by
indexing vertices and vertex attributes.

If enabled, the Color array is used when glDrawArrays, glDrawElements, glArrayElements,

glMultiDrawArraysEXT, glMultiDrawElementsEXT, glMultiModeDrawArraysIBM,
glMultiModeDrawElementsIBM, or giDrawRangeElements is called.

Parameters

size Specifies the number of components per color. It must be 3 or 4. The initial value is 4.
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type Specifies the data type of each color component in the array. Symbolic constants GL_BYTE,
GL_UNSIGNED_BYTE, GL_SHORT, GL_UNSIGNED_SHORT, GL_INT, GL_UNSIGNED_INT,
GL_FLOAT, or GL_DOUBLE are accepted. The initial value is GL_FLOAT.

stride Specifies the byte offset between consecutive colors. If stride is zero (the initial value), the colors are
understood to be tightly packed in the array. The initial value is 0.

pointer Specifies a pointer to the first component of the first color element in the array. The initial value is 0
(NULL pointer).

Notes

The glColorPointer subroutine is available only if the GL version is 1.1 or greater.

The color array is initially disabled and it won’t be accessed when glArrayElement, giDrawElements, or

glDrawArrays is called.

Execution of glColorPointer is not allowed between glBegin and the corresponding glEnd, but an error

may or may not be generated. If an error is not generated, the operation is undefined.

The glColorPointer subroutine is typically implemented on the client side with no protocol.

Since the color array parameters are client side state, they are not saved or restored by glPushAttrib and

glPopAttrib. Use glPushClientAttrib and glPopClientAttrib instead.

The glColorPointer commands are not included in display lists.

Error Codes
GL_INVALID_VALUE is generated if size is not 3 or 4.

GL_INVALID_ENUM is generated if type is not an accepted value.

GL_INVALID_VALUE is generated if stride is negative.

Associated Gets
glisEnabled with argument GL_COLOR_ARRAY.

glGet with argument GL_COLOR_ARRAY_SIZE.
glGet with argument GL_COLOR_ARRAY_TYPE.
glGet with argument GL_COLOR_ARRAY_STRIDE.

glGetPointerv with argument GL_COLOR_ARRAY_POINTER.

Related Information

The subroutine subroutine subroutlne
subroutlne subroutine, subroutme

subroutme subroutlne subroutme subroutine,
subroutme subroutme subroutme
subroutine.
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glColorPointerEXT Subroutine

Purpose
Defines an array of colors.
Library
OpenGL and OpenGL C bindings library: libGL.a
C Syntax
void glColorPointerEXT(GLint EIZE,
GLenum ,
GLsizei ,
GLsizei Found,
const GLvoid M)
Description

The glColorPointerEXT subroutine specifies the location and data format of an array of color components
to use when rendering. size specifies the number of components per color, and must be 3 or 4. The type
parameter specifies the data type of each color component and stride gives the byte stride from one color
to the next allowing vertexes and attributes to be packed into a single array or stored in separate arrays.
(Single-array storage may be more efficient on some implementations). The count parameter indicates the
number of array elements (counting from the first) that are static. Static elements may be modified by the
application, but once they are modified, the application must explicitly respecify the array before using it for
any rendering. When a color array is specified, size, type, stride, count and pointer are saved as
client-side state, and static array elements may be cached by the implementation.

The color array is enabled and disabled using glEnable and glDisable with the argument
GL_COLOR_ARRAY_EXT. If enabled, the color array is used when glDrawArraysEXT or
glArrayElementEXT is called.

Use glDrawArrays, glMultiDrawArraysEXT, or glMultiModeDrawArraysIBM to construct a sequence of
primitives from prespecified vertex and vertex attribute arrays. Use glArrayElement to specify primitives
by indexing vertices and vertex attributes. Use glDrawElements, glMultiDrawElementsEXT,
gliMultiModeDrawElementsIBM, or giDrawRangeElements to construct a sequence of primitives by
indexing vertices and vertex attributes.

If enabled, the Color array is used when glDrawArrays, glDrawElements, glArrayElements,
glMultiDrawArraysEXT, glMultiDrawElementsEXT, glMultiModeDrawArraysIBM,
glMultiModeDrawElementsIBM, or giDrawRangeElements is called.

Parameters

size Specifies the number of components per color. It must be
3 or4.

type Specifies the data type of each color component in the

array. Symbolic constants GL_BYTE,
GL_UNSIGNED_BYTE, GL_SHORT,
GL_UNSIGNED_SHORT, GL_INT, GL_UNSIGNED_INT,
GL_FLOAT, or GL_DOUBLE_EXT, are accepted.

stride Specifies the byte offset between consecutive colors. If
stride is zero the colors are understood to be tightly
packed in the array.

count Specifies the number of colors, counting from the first, that
are static.
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pointer Specifies a pointer to the first component of the first color
element in the array.

Notes
Non-static array elements are not accessed until glArrayElementEXT or glDrawArraysEXT is executed.

By default the color array is disabled and it won’t be accessed when glArrayElementEXT or
glDrawArraysEXT is called.

Although, it is not an error to call glColorPointerEXT between the execution of glBegin and the
corresponding execution of glEnd, the results are undefined.

glColorPointerEXT will typically be implemented on the client side with no protocol.

Since the color array parameters are client side state, they are not saved or restored by glPushAttrib and
glPopAttrib.

glColorPointerEXT commands are not entered into display lists.
glColorPointerEXT is part of the _extname(EXT_vertex_array) extension, not part of the core GL

command set. If _extstring(EXT_vertex_array) is included in the string returned by glGetString, when
called with argument GL_EXTENSIONS, extension _extname(EXT_vertex_array) is supported.

Errors
GL_INVALID_VALUE is generated if size is not 3 or 4.

GL_INVALID_ENUM is generated if type is not an accepted value.

GL_INVALID_VALUE is generated if stride or count is negative.

Associated Gets
glisEnabled with argument GL_COLOR_ARRAY_EXT.

glGet with argument GL_COLOR_ARRAY_SIZE_EXT.

glGet with argument GL_COLOR_ARRAY_TYPE_EXT.

glGet with argument GL_COLOR_ARRAY_STRIDE_EXT.

glGet with argument GL_COLOR_ARRAY_COUNT_EXT.

glGetPointervEXT with argument GL_COLOR_ARRAY_POINTER_EXT.

File

lusr/include/GL/glext.h Contains extensions to C language constants, variable type definitions,

and ANSI function prototypes for OpenGL.

Related Information
The iglArrayFlement subroutinw subroutine, lglEdgeFlagPointerEXT subroutine,

i subroutine, i subroutine, igINormalPainterEXT subroutine,
i subroutine, iglVertexPointerEXT subroutine.
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glColorPointerListIBM Subroutine

Purpose
Defines a list of color arrays.

Library
OpenGL C bindings library: libGL.a

C Syntax

void glColorPointerListIBM ( GLint E,
GLenum .
GLint .

const GLvoid ** .
GLint )

Description

The glColorPointerListIBM subroutine specifies the location and data format of a list of arrays of color
components to use when rendering. The size parameter specifies the number of components per color,
and must be 3 or 4. The type parameter specifies the data type of each color component. The stride
parameter gives the byte stride from one color to the next allowing vertices and attributes to be packed
into a single array or stored in separate arrays. (Single-array storage may be more efficient on some
implementations; see glinterleavedArrays). The ptrstride parameter specifies the byte stride from one
pointer to the next in the pointer array.

When a color array is specified, size, type, stride, pointer and ptrstride are saved as client side state.

A stride value of 0 does not specify a "tightly packed” array as it does in glColorPointer. Instead, it
causes the first array element of each array to be used for each vertex. Also, a negative value can be
used for stride, which allows the user to move through each array in reverse order.

To enable and disable the color arrays, call glEnableClientState and glDisableClientState with the
argument GL_COLOR_ARRAY. The color array is initially disabled. When enabled, the color arrays are
used when glMultiDrawArraysEXT, glMultiDrawElementsEXT, glMultiModeDrawArraysIBM,
giMultiModeDrawElementsIBM, glDrawArrays, glDrawElements or glArrayElement is called. The last
three calls in this list will only use the first array (the one pointed at by pointer{0]). See the descriptions of
these routines for more information on their use.

Use glDrawArrays, glMultiDrawArraysEXT, or giMultiModeDrawArraysIBM to construct a sequence of
primitives from prespecified vertex and vertex attribute arrays. Use glArrayElement to specify primitives
by indexing vertices and vertex attributes. Use glDrawElements, glMultiDrawElementsEXT,
gliMultiModeDrawElementsIBM, or giDrawRangeElements to construct a sequence of primitives by
indexing vertices and vertex attributes.

If enabled, the Color array is used when glDrawArrays, glDrawElements, glArrayElements,
glMultiDrawArraysEXT, glMultiDrawElementsEXT, glMultiModeDrawArraysIBM,
glMultiModeDrawElementsIBM, or giDrawRangeElements is called.

Parameters
size Specifies the number of components per color. It must be 3 or 4. The initial value is 4.
type Specifies the data type of each color component in the array. Symbolic constants GL_BYTE,

GL_UNSIGNED_BYTE, GL_SHORT, GL_UNSIGNED_SHORT, GL_INT, GL_UNSIGNED_INT,
GL_FLOAT, or GL_DOUBLE are accepted. The initial value is GL_FLOAT.
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stride Specifies the byte offset between consecutive colors. The initial value is 0.

pointer Specifies a list of color arrays. The initial value is 0 (NULL pointer).
ptrstride Specifies the byte stride between successive pointers in the pointer array. The initial value is O.
Notes

The glColorPointerListIBM subroutine is available only if the GL_IBM_vertex_array_lists extension is
supported.

Execution of glColorPointerListIBM is not allowed between glBegin and the corresponding glEnd, but an
error may or may not be generated. If an error is not generated, the operation is undefined.

The glColorPointerListiBM subroutine is typically implemented on the client side.

Since the color array parameters are client side state, they are not saved or restored by glPushAttrib and
glPopAttrib. Use glPushClientAttrib and glPopClientAttrib instead.

When a glColorPointerListIBM call is encountered while compiling a display list, the information it
contains does NOT contribute to the display list, but is used to update the immediate context instead.

The glColorPointer call and the glColorPointerListiIBM call share the same state variables. A

glColorPointer call will reset the color list state to indicate that there is only one color list, so that any and
all lists specified by a previous glColorPointerListiIBM call will be lost, not just the first list that it specified.

Error Codes
GL_INVALID_VALUE is generated if size is not 3 or 4.

GL_INVALID_ENUM is generated if type is not an accepted value.

Associated Gets
glisEnabled with argument GL_COLOR_ARRAY.

glGetPointerv with argument GL_COLOR_ARRAY_LIST_IBM.
glGet with argument GL_COLOR_ARRAY_LIST_STRIDE_IBM.
glGet with argument GL_COLOR_ARRAY_SIZE.

glGet with argument GL_COLOR_ARRAY_STRIDE.

glGet with argument GL_COLOR_ARRAY_TYPE.

Related Information

The lglArrayElement subroutine, lColarPointed subroutine, %routine, glDrawElements

subroutine i subroutine, subroutine, subroutine,
subroutine, subroutine, lgiMultiDrawArraysEXT subroutine,
i subroutine, igiMultiModeDrawArraysIBM subroutine,

subroutine, giNormalPointed subroutine, glPopClientAttribl subroutine,
i i subroutine, iglTexCoordPaintes subroutine, lgl\ertexPointed subroutine.

Chapter 1. OpenGL Subroutines 55



glColorSubTable Subroutine

Purpose

Define a contiguous subset of a color lookup table.

Library

OpenGL C bindings library: (libGL.a)

C Syntax

void glColorTable(GLenum

GLsizei %,

GLsizei Lound,
GLenum Jﬁl,
GLenum | R

const )

void glColorTableEXT(GLenum % ,
GLsizei ,

GLsizei m,
GLenum M,
GLenum

const GLvo1d @)

Description

glColorSubTable is used to respecify a contiguous portion of a color table previously defined using
glColorTable. The pixels reference by data replace the portion of the existing table from indices start to
start + count - 1, inclusive. This region may not include any entries outside the range of the color table as
it was originally specified. It is not an error to specify a subtable with width of 0, but such a specification

has no effect.

Parameters

target must be GL_TEXTURE_COLOR_TABLE_EXT.

start is the starting index of the portion of the color table to be replaced.

count is the number of table entries to replace.

format is the format of the pixel data in data. The allowable values are GL_RED, GL_GREEN, GL_BLUE,
GL_ALPHA, GL_LUMINANCE, GL_LUMINANCE_ALPHA, GL_RGB, GL_BGR, GL_RGBA and
GL_BGRA.

type is the type of the pixel data in table. The allowable values are GL_UNSIGNED_BYTE, GL_BYTE,
GL_UNSIGNED_SHORT, GL_SHORT, GL_UNSIGNED_INT, GL_INT, GL_FLOAT,
GL_UNSIGNED_BYTE_3_3_2, GL_UNSIGNED_BYTE_2_3_3_REYV,
GL_UNSIGNED_SHORT_5_6_5, GL_UNSIGNED_SHORT_5_6_5_REV,
GL_UNSIGNED_SHORT_4_4 4 4, GL_UNSIGNED_SHORT_4 4 4 4 REV,
GL_UNSIGNED_SHORT_5_5_5_1, GL_UNSIGNED_SHORT_1_5_5_5_REV,
GL_UNSIGNED_INT_8_8_8_8, GL_UNSIGNED_INT_8_8_8_8_REYV,
GL_UNSIGNED_INT_10_10_10_2, and GL_UNSIGNED_INT_2_10_10_10_REV.

data is a pointer to a one-dimensional array of pixel data that is processed to replace the specified region
of the color table.

Notes

GL_TEXTURE_COLOR_TABLE_SGi is an alias for GL_TEXTURE_COLOR_TABLE_EXT, and these
tokens may be used interchangeably. GL_PROXY_TEXTURE_COLOR_TABLE_SGil is an alias for
GL_PROXY_TEXTURE_COLOR_TABLE_EXT, and these tokens may be used interchangeably.
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Error Codes

GL_INVALID_ENUM is generated if target is not one of the allowable values.

GL_INVALID_VALUE is generated if start + count > width, where width is the
width of the previously defined color table.

GL_INVALID_ENUM is generated if format is not one of the allowable values.

GL_INVALID_ENUM is generated if type is not one of the allowable values.

GL_INVALID_OPERATION is generated if glColorSubTable is executed between the
execution of glBegin and the corresponding execution of
glEnd.

Associated Gets

Associated gets for the glColorSubTable subroutine are as follows. (See the glGet subroutine for more
information.)

glGet with arguement glGetColorTableParameter.
glGet with arguement glGetColorTable.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions,
and ANSI function prototypes for OpenGL.

Related Information

The subroutine, the glColarTableParameted subroutine, the glCopyCalorTahle subroutine,
the subroutine, the iglGetCalorTahld subroutine.

glColorTable Subroutine

Purpose
Define a color lookup table.
Library
OpenGL C bindings library: (libGL.a)
C Syntax
void glColorTable(GLenum
GLenum %ﬂﬂ,
GLsizei _M,
GLenum ;M,
GLenum .@,
const GLvoid I@)
void gl1ColorTableSGI (GLenum M
GLenum y
GLsizei |idtd,
GLenum ,M,
GLenum

const GLvoid M)
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Description

glColorTable may be used in two ways: to test the actual size and color resolution of a lookup table given
a particular set of parameters, or to load the contents of a color lookup table. Use the targets
GL_PROXY_* for the first case and the other targets for the second case.

If target is GL_TEXTURE_COLOR_TABLE_EXT, glColorTable builds a color lookup table from an array
of pixels. The pixel array specified by width, format, type, and table is extracted from memory and
processed just as if glDrawPixels were called, but processing stops after the final expansion to RGBA is
completed.

The four scale parameters and the four bias parameters that are defined for the table are then used to
scale and bias the R, G, B, and A components of each pixel. (Use glColorTableParameter to set these
scale and bias parameters).

Next, the R, G, B, and A values are clamped to the range [0, 1]. Each pixel is then converted to the
internal format specified by internalformat. This conversion simply maps the component values of the pixel
(R, G, B, and A) to the values included in the internal format (red, green, blue, alpha, and intensity). The
mapping is as follows:

Internal Format Red Green Blue Alpha Luminance Intensity

GL_ALPHA A
GL_LUMINANCE R
GL_LUMINANCE_ALPHA A R
GL_INTENSITY R
GL_RGB R G B

GL_RGBA R G B A

Finally, the red, green, blue, alpha, luminance, and/or intensity components of the resulting pixels are
stored in the color table. They form a one-dimensional table with indices in the range [0, width-1].

If target is GL_PROXY_TEXTURE_COLOR_TABLE_EXT, glColorTable recomputes and stores the
values of the proxy color table’s state variables GL_COLOR_TABLE_FORMAT,
GL_COLOR_TABLE_WIDTH, GL_COLOR_TABLE_RED_SIZE, GL_COLOR_TABLE_GREEN_SIZE,
GL_COLOR_TABLE_BLUE_SIZE, GL_COLOR_TABLE_ALPHA_SIZE,
GL_COLOR_TABLE_LUMINANCE_SIZE, and GL_COLOR_TABLE_INTENSITY_SIZE. There is no effect
on the image or state of any actual color table. If the specified color table is too large to be supported,
then all the proxy state variables listed above are set to zero. Otherwise, the color table could be
supported by glColorTable using the corresponding non-proxy target, and the proxy state variable are set
as if that target were being defined.

The proxy state variables can be retrieved by calling glGetColorTableParameter with a target of
GL_PROXY_*. This allows the application to decide what the resulting color table attributes would be.

If a color table is enabled, and its width is non-zero, then its contents are used to replace a subset of the
components of each RGBA pixel group, based on the internal format of the table.

Each pixel group has color components (R, G, B, A) that are in the range [0.0, 1.0]. The color components
are rescaled to the size of the color lookup table to form an index. Then a subset of the components
based on the internal format of the table are replaced by the table entry specified by that index. If the color
components and contents of the table are represented as follows:

Representation Meaning

r Table index computed from R

g Table index computed from G

b Table index computed from B

a Table index computed from A
L[] Luminance value at table index i
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I[i] Intensity value at table index i

R[] Red value at table index i

G[i] Green value at table index i
B[i] Blue value at table index i
Ali] Alpha value at table index i

then the result of color table lookup is as follows:

Table Internal Format
GL_ALPHA

GL_LUMINANCE
GL_LUMINANCE_ALPHA
GL_INTENSITY

GL_RGB
GL_RGBA

Parameters
target

internalformat

width

format

Resulting Color Components

R

R
L[r]
L[r]
I[r]
R[r]
R[r]

G

G
L[g]
L{g]
I[g]
G[g]
GLg]

B A

B Ala]
L[b] A
L[b] Ala]
I[b] I[a]
B[b] A
B[b] Ala]

must be GL_TEXTURE_COLOR_TABLE_EXT or
GL_PROXY_TEXTURE_COLOR_TABLE_EXT.

is the internal format of the color table. The allowable
values are GL_ABGR_EXT, GL_ALPHA, GL_ALPHAA4,
GL_ALPHAS8, GL_ALPHA12, GL_ALPHA16,
GL_LUMINANCE, GL_LUMINANCEA4,
GL_LUMINANCES, GL_LUMINANCE12,
GL_LUMINANCE16, GL_LUMINANCE_ALPHA,
GL_LUMINANCE4_ALPHAA4,
GL_LUMINANCE6_ALPHA2,
GL_LUMINANCES_ALPHAS,
GL_LUMINANCE12_ALPHAA4,
GL_LUMINANCE12_ALPHA12,
GL_LUMINANCE16_ALPHA16, GL_INTENSITY,
GL_INTENSITY4, GL_INTENSITY8, GL_INTENSITY12,
GL_INTENSITY16, GL_R3_G3_B2, GL_RGB, GL_RGB4,
GL_RGB5, GL_RGBS8, GL_RGB10, GL_RGB12,
GL_RGB16, GL_RGBA, GL_RGBA2, GL_RGBAA4,
GL_RGB5_A1, GL_RGBS8, GL_RGB10_A2,
GL_RGBA12, and GL_RGB16.

is the number of entries in the color lookup table specified
by table.

is the format of the pixel data in table. The allowable
values are GL_RED, GL_GREEN, GL_BLUE,
GL_ALPHA, GL_LUMINANCE,
GL_LUMINANCE_ALPHA, GL_RGB, GL_BGR,
GL_RGBA, GL_BGRA, GL_422_EXT,

GL_422 REV_EXT, GL_422_AVERAGE_EXT, and
GL_422 REV_AVERAGE_EXT.

Chapter 1. OpenGL Subroutines 59



type

table

Notes

is the type of the pixel data in table. The allowable values
are GL_UNSIGNED_BYTE, GL_BYTE,
GL_UNSIGNED_SHORT, GL_SHORT,
GL_UNSIGNED_INT, GL_INT, GL_FLOAT,

GL_UNSIGNED_BYTE_3_3_2,
GL_UNSIGNED_BYTE_2_3_3_REYV,
GL_UNSIGNED_SHORT_5_6_5,
GL_UNSIGNED_SHORT_5_6_5_REYV,
GL_UNSIGNED_SHORT_4_4_4 4,
GL_UNSIGNED_SHORT_4_4_4 4 REV,

GL_UNSIGNED_SHORT_5 5 _5_
GL_UNSIGNED_SHORT_1_5 5 5_
GL_UNSIGNED_INT_8_8_8_8,

GL_UNSIGNED_INT_8_8_8_8_REV,
GL_UNSIGNED_INT_10_10_10_2, and
GL_UNSIGNED_INT_2_10_10_10_REV.

is pointer to a one-dimensional array of pixel data that is

processed to build the color table.

GL_ABGR_EXT is only valid if the GL_EXT_abgr extension is defined.

GL_TEXTURE_COLOR_TABLE_SGil is an alias for GL_TEXTURE_COLOR_TABLE_EXT, and these
tokens may be used interchangeably. GL_PROXY_TEXTURE_COLOR_TABLE_SGI is an alias for
GL_PROXY_TEXTURE_COLOR_TABLE_EXT, and these tokens may be used interchangeably.

Error Codes

GL_INVALID_ENUM
GL_INVALID_ENUM

GL_INVALID_VALUE
GL_INVALID_VALUE

GL_INVALID_ENUM
GL_INVALID_ENUM
GL_TABLE_TOO_LARGE

GL_INVALID_OPERATION

Associated Gets

is generated if target is not one of the allowable values.
is generated if internalformat is not one of the allowable
values.

is generated if width is less than zero.

is generated if target is set to
GL_TEXTURE_COLOR_TABLE_EXT and width is not a
power of two.

is generated if format is not one of the allowable values.
is generated if type is not one of the allowable values.

is generated if the requested color table is too large to be
supported by the implementation, and target is not a
GL_PROXY_* target.

is generated if glColorTable is executed between the
execution of glBegin and the corresponding execution of
glEnd.

Associated gets for the glColorTable subroutine are as follows. (See the @ subroutine for more
information.)

E with arguement glGetColorTableParameter.

@ with arguement glGetColorTable.
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Files

lust/include/GL/gl.h

Related Information

Contains C language constants, variable type definitions,

and ANSI function prototypes for OpenGL.

The lglColorSubTablé subroutine, the glColorTableParameted subroutine, the glCopyColorTabld

subroutine, the glCopyColorSubTabld subroutine, the glGetColorTabled subroutine.

glColorTableParameter Subroutine

Purpose

Specify attributes to be used when loading a color table.

Library
OpenGL C bindings library: (libGL.a)

C Syntax

void glColorTableParameterfv(GLenum M s
GLenum

hnand,
const GLfloat Eparomd)

void glColorTableParameteriv(GLenum M ,
GLenum

const GLint m)

void glColorTableParameterfvSGI(GLenum w,
GLenum

const GLfloat Eparamd)

void glColorTableParameterivSGI (GLenum w,
GLenum

pnomd,
const GLint M)

Description

glColorTableParameter is used to specify the scale factors and bias terms applied to color components
when they are loaded into a color table. farget indicates which color table the scale or bias terms apply to.

If pname is set to GL_COLOR_TABLE_SCALE, then the four values pointed to by params will be stored
as the red, green, blue and alpha scale factors, in that order.

If pname is set to GL_COLOR_TABLE_BIAS, then the four values pointed to by params will be stored as
the red, green, blue and alpha bias terms, in that order.

Parameters

target

pname

is the target color table and must be
GL_TEXTURE_COLOR_TABLE_EXT.

is the symbolic name of a texture color lookup table
parameter. Must be GL_COLOR_TABLE_SCALE or
GL_COLOR_TABLE_BIAS.
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params is a pointer to an array where the values of the
paramaters are stored.

Notes

GL_TEXTURE_COLOR_TABLE_SGi is an alias for GL_TEXTURE_COLOR_TABLE_EXT, and these
tokens may be used interchangeably.

GL_PROXY_TEXTURE_COLOR_TABLE_SGi is an alias for
GL_PROXY_TEXTURE_COLOR_TABLE_EXT, and these tokens may be used interchangeably.

Error Codes

GL_INVALID_ENUM is generated if farget is not one of the allowable values.

GL_INVALID_ENUM is generated if pname is not one of the allowable values.

GL_INVALID_OPERATION is generated if glColorTable is executed between the
execution of glBegin and the corresponding execution of
glEnd.

Associated Gets

Associated gets for the glColorTableParameter subroutine are as follows. (See the @ subroutine for
more information.)

B1Gel with arguement glGetColorTableParameter.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions,
and ANSI function prototypes for OpenGL.

Related Information
The [gIPixelTransfed subroutine, the [glColarTabld subroutine.

glColorVertexSUN Subroutine

Purpose

Specifies a color and a vertex in one call.

Library

OpenGL C bindings library: (libGL.a)

C Syntax

void glColor3fVertex3fSUN (GLfloat D,
GLfloat E,
GLfloat W,
GLfloat H,
GLfloat E
GLfloat )

void gl1Color3fVertex3fvSUN (const GLfloat Q,
const GLfloat Q)
void glColordubVertex2fSUN (GLubyte E,
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GLubyte E,
GLubyte H s
GLubyte E,
GLfloat

H’
GLfloat [l)
void glColordubVertex2fvSUN (const GLubyte EH,
const GLfloat E])
void glColordubVertex3fSUN (GLubyte E,
GLubyte E,
GLubyte W,
GLubyte H,
GLfloat [,
GLfloat E,
GLfloat [)
void glColordubVertex3fvSUN (const GLubyte EH,
const GLfloat E])

Description
This subroutine can be used as a replacement for the following calls:

giColor();
glVertex();

For example, glColor4ubVertex3fvSUN replaces the following calls:
glColordub();
glVertex3fv();

The only reason for using this call is that it reduces the use of bus bandwidth.

Parameters

X, Y, z Specifies the x, y, and z coordinates of a vertex. Not all
parameters are present in all forms of the command.

v Specifies a pointer to an array of two, or three elements.
The elements of a two-element array are x and y. The
elements of a three-element array are x, y, and z

rg b, a Specifies the red, green, blue, and alpha components of a
color. Not all parameters are present in all forms of the
command.

c Specifies a pointer to an array of three or four elements.
The elements of a three-element array are r, g, and b.
The elements of a four-element array are r, g, b, and a.

Notes

Calling glColorVertexSUN outside of a glBegin/glEnd subroutine pair results in undefined behavior.
This subroutine is only valid if the GL_SUN_vertex extension is defined.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions,
and ANSI function prototypes for OpenGL.
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Related Information
The [glBegid or glEnd subroutine, the [glCalad subroutine, the lgiNarmal subroutine, the giTexCaard

subroutine, the glVertex] subroutine.

glCopyColorSubTable Subroutine

Purpose
Load a subset of a color lookup table from the current GL_READ_BUFFER.
Library
OpenGL C bindings library: (libGL.a)
C Syntax
void g1CopyColorSubTable(GLenum %,
GLsizei .
GLint K,
GLint ﬂ,
GLsizei M)
void g1CopyColorSubTableSGI (GLenum ,
GLsizei ,
GLint H,
GLint [,
GLsizei kidrd)
Description

glCopyColorSubTable is used to respecify a contiguous portion of a color table previously defined using
glColorTable. The pixels copied from the framebuffer replace the portion of the existing table from indices
start to start + x - 1, inclusive. This region may not include any entries outside the range of the color table
as it was originally specified. It is not an error to specify a subtexture with width of 0, but such a
specification has no effect.

Parameters

target Must be GL_TEXTURE_COLOR_TABLE_EXT.

start is the starting index of the portion of the color table to be
replaced.

X,y is the window coordinates of the left end of the row of
pixels to be copied.

width is the width of the pixel rectangle.

Notes

GL_TEXTURE_COLOR_TABLE_SGil is an alias for GL_TEXTURE_COLOR_TABLE_EXT, and these
tokens may be used interchangeably. GL_PROXY_TEXTURE_COLOR_TABLE_SGil is an alias for
GL_PROXY_TEXTURE_COLOR_TABLE_EXT, and these tokens may be used interchangeably.

Error Codes

GL_INVALID_ENUM is generated if target is not one of the allowable values.
GL_INVALID_VALUE is generated if width is less than zero.
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GL_INVALID_OPERATION is generated if glCopyColorSubTable is executed
between the execution of glBegin and the corresponding
execution of glEnd.

Associated Gets

Associated gets for the glColorTable subroutine are as follows. (See the @ subroutine for more
information.)

@ with arguement glGetColorTableParameter.
@ with arguement glGetColorTable.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions,
and ANSI function prototypes for OpenGL.

Related Information

The glCalarSubTahld subroutine, the glColarTahleParameted subroutine, the glCapyColorTabld
subroutine, the glGetColorTablel subroutine.

glCopyColorTable Subroutine

Purpose
Load a color lookup table from the current GL_READ_BUFFER.
Library
OpenGL C bindings library: (libGL.a)
C Syntax
void gl1CopyColorTable(GLenum w,
GLenum m,
GLint K,
GLint ﬂ,
GLsizei kidtd)

void g1CopyColorTableSGI (GLenum M s

GLenum m,

GLint M,
GLint U,
GLsizei M)

Description

glCopyColorTable loads a color table with pixels from the current GL_READ_BUFFER (rather than from
main memory, as is the case for glColorTable).

The screen-aligned pixel rectangle with lower-left corner at (x, y) having width width and height 1 is loaded
into the color table. If any pixels within this region are outside the window that is associated with the GL
context, the values obtained for those pixels are undefined

The pixels in the rectangle are processed just as if glIReadPixels were called, with internalformat set to
RGBA, but processing stops after the final conversion to RGBA.
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The four scale parameters and the four bias parameters that are defined for the table are then used to
scale and bias the R, G, B, and A components of each pixel. (Use glColorTableParameter to set these
scale and bias parameters).

Next, the R, G, B, and A values are clamped to the range [0, 1]. Each pixel is then converted to the
internal format specified by internalformat. This conversion simply maps the component values of the pixel
(R, G, B, and A) to the values included in the internal format (red, green, blue, alpha, and intensity). The
mapping is as follows:

Internal Format Red Green Blue Alpha Luminance Intensity

GL_ALPHA A

GL_LUMINANCE R
GL_LUMINANCE_ALPHA A R
GL_INTENSITY R
GL_RGB R G B

GL_RGBA R G B A

Finally, the red, green, blue, alpha, luminance, and/or intensity components of the resulting pixels are
stored in the color table. They form a one-dimensional table with indices in the range [0, width-1].

Parameters

target Must be GL_TEXTURE_COLOR_TABLE_EXT or
GL_PROXY_TEXTURE_COLOR_TABLE_EXT.

internalformat is the internal format of the color table. The allowable
values are: GL_ABGR_EXT, GL_ALPHA, GL_ALPHA4,
GL_ALPHAS8, GL_ALPHA12, GL_ALPHA186,
GL_LUMINANCE, GL_LUMINANCE4,
GL_LUMINANCES, GL_LUMINANCE12,
GL_LUMINANCE16, GL_LUMINANCE_ALPHA,
GL_LUMINANCE4_ALPHA4,
GL_LUMINANCE6_ALPHA2,
GL_LUMINANCES_ALPHAS,
GL_LUMINANCE12_ALPHAA4,
GL_LUMINANCE12_ALPHA12,
GL_LUMINANCE16_ALPHA16, GL_INTENSITY,
GL_INTENSITY4, GL_INTENSITY12, GL_INTENSITY16,
GL_R3_G3_B2, GL_RGB, GL_RGB4, GL_RGBS5,
GL_RGBS8, GL_RGB10, GL_RGB12, GL_RGB16,
GL_RGBA, GL_RGBA2, GL_RGBA4, GL_RGB5_AT1,
GL_RGBS8, GL_RGB10_A2, GL_RGBA12, and
GL_RGB16.

width The width of the pixel rectangle.

X is the x coordinate of the lower-left corner of the pixel
rectangle to be transferred to the color table.

y is the y coordinate of the lower-left corner of the pixel
rectangle to be transferred to the color table.

table is a pointer to a one-dimensional array of pixel data that is
processed to build the color table.

Notes
GL_ABGR_EXT is only valid if the GL_EXT_abgr extension is defined.

GL_TEXTURE_COLOR_TABLE_SGi is an alias for GL_TEXTURE_COLOR_TABLE_EXT, and these

tokens may be used interchangeably. GL_PROXY_TEXTURE_COLOR_TABLE_SGil is an alias for
GL_PROXY_TEXTURE_COLOR_TABLE_EXT, and these tokens may be used interchangeably.
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Error Codes

GL_INVALID_ENUM is generated if target is not one of the allowable values.

GL_INVALID_ENUM is generated if internalformat is not one of the allowable
values.

GL_INVALID_VALUE is generated if width is less than zero.

GL_TABLE_TOO_LARGE is generated if the requested color table is too large to be
supported by the implementation.

GL_INVALID_OPERATION is generated if glCopyColorTable is executed between
the execution of glBegin and the corresponding execution
of glEnd.

Associated Gets

Associated gets for the glColorTable subroutine are as follows. (See the @ subroutine for more
information.)

@ with arguement glGetColorTableParameter.
m with arguement glGetColorTable.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions,
and ANSI function prototypes for OpenGL.

Related Information

The lgICalarTabld subroutine, the glCalarTableParameted subroutine, the glCapyColorSuhTabld
subroutine, the BeadPixeld subroutine, the lglGetColorTahld subroutine.

glCopyPixels Subroutine

Purpose
Copies pixels in the frame buffer.

Library
OpenGL C bindings library: libGL.a

C Syntax

void g]CoptPixehiGLint m,
GLint s

GLsizei M,
GLsizei .
GLenum )

Description

The glCopyPixels subroutine copies a screen-aligned rectangle of pixels from the specified frame buffer
location to a region relative to the current raster position. Its operation is well defined only if the entire pixel
source region is within the exposed portion of the window. Results of copies from outside the window, or
from regions of the window that are not exposed, are hardware-dependent and undefined.
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The x and y parameters specify the window coordinates of the lower left corner of the rectangular region
to be copied. The Width and Height parameters specify the dimensions of the rectangular region to be
copied. Both Width and Height must be nonnegative numbers.

Several parameters control the processing of the pixel data while it is being copied. These parameters are
set with three subroutines: glPixelTransfer, glPixelMap, and glPixelZoom. This article describes the
effects on glCopyPixels of most, but not all, of the parameters specified by these three subroutines.

The glCopyPixels subroutine copies values from each pixel with lower left corner at (x + i, y + j) for 0 <= i
<Width and 0 <= j <Height. This pixel is said to be the ith pixel in the fth row. Pixels are copied in row
order from the lowest to the highest row, left to right in each row.

The Type parameter specifies whether color, depth, or stencil data is to be copied. The details of the
transfer for each data type are as follows.

GL_COLOR Indices or red, green, blue, alpha (RGBA) colors are read from the buffer currently specified as
the read source buffer. (See the glReadBuffer subroutine.) If the GL is in color index mode, each
index that is read from this buffer is converted to a fixed-point format with an unspecified number
of bits to the right of the binary point. Each index is then shifted left by GL_INDEX_SHIFT bits
and added to GL_INDEX_OFFSET. If GL_INDEX_SHIFT is negative, the shift is to the right. In
either case, 0 (zero) bits fill otherwise unspecified bit locations in the result. If GL_MAP_COLOR
is True, the index is replaced with the value that it references in lookup table
GL_PIXEL_MAP_I_TO_I. Whether the lookup replacement of the index is done or not, the
integer part of the index is then ANDed with 2b -1, where b is the number of bits in a color index
buffer.

If the GL is in RGBA mode, the red, green, blue, and alpha components of each pixel that is read
are converted to an internal floating-point format with unspecified precision. The conversion maps
the largest representable component value to 1.0, and component value 0 to 0.0. The resulting
floating-point color values are then multiplied by GL_c_SCALE and added to GL_c_BIAS, where
cis RED, GREEN, BLUE, and ALPHA for the respective color components. The results are
clamped to the range [0,1]. If GL_MAP_COLOR is True, each color component is scaled by the
size of the lookup table GL_PIXEL_MAP_c_TO_c, then replaced by the value that it references
in that table. cis R, G, B, or A, respectively.

The resulting indices or RGBA colors are then converted to fragments by attaching the current
raster position z coordinate and texture coordinates to each pixel, then assigning window
coordinates (xr + i, yr + j), where (xr, yr) is the current raster position, and the pixel was the ith
pixel in the fth row. These pixel fragments are then treated just like the fragments generated by
rasterizing points, lines, or polygons. Texture mapping, fog, and all the fragment operations are
applied before the fragments are written to the frame buffer.

GL_DEPTH Depth values are read from the depth buffer and converted directly to an internal floating-point
format with unspecified precision. The resulting floating-point depth value is then multiplied by
GL_DEPTH_SCALE and added to GL_DEPTH_BIAS. The result is clamped to the range [0,1].

The resulting depth components are then converted to fragments by attaching the current raster
position color or color index and texture coordinates to each pixel, then assigning window
coordinates (xr + i, yr + j), where (xr, yr) is the current raster position, and the pixel was the ith
pixel in the fth row. These pixel fragments are then treated just like the fragments generated by
rasterizing points, lines, or polygons. Texture mapping, fog, and all the fragment operations are
applied before the fragments are written to the frame buffer.
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GL_STENCIL Stencil indices are read from the stencil buffer and converted to an internal fixed-point format with
an unspecified number of bits to the right of the binary point. Each fixed-point index is then
shifted left by GL_INDEX_SHIFT bits and added to GL_INDEX_OFFSET. If GL_INDEX_SHIFT is
negative, the shift is to the right. In either case, 0 bits fill otherwise unspecified bit locations in the
result. If GL_MAP_STENCIL is True, the index is replaced with the value that it references in the
lookup table GL_PIXEL_MAP_S_TO_S. Whether the lookup replacement of the index is done or
not, the integer part of the index is then ANDed with 2b -1, where b is the number of bits in the
stencil buffer. The resulting stencil indices are then written to the stencil buffer such that the index
read from the ith location of the jfth row is written to location (xr + i, yr + j), where (xr, yr) is the
current raster position. Only the pixel ownership test, the scissor test, and the stencil writemask
affect these writes.

The rasterization described thus far assumes pixel zoom factors of 1.0. If glPixelZoom is used to change
the x and y pixel zoom factors, pixels are converted to fragments as follows. If (xr, yr) is the current raster
position, and a given pixel is in the ith location in the jth row of the source pixel rectangle, fragments are
generated for pixels whose centers are in the rectangle with corners at

Unmapped format: variant of paragraph
(xr + zoomx i, yr + zoomy j)

Unmapped format: variant of paragraph
and
Unmapped format: variant of paragraph
(xr + zoomx (i + 1), yr + zoomy (j+ 1)),

where zoom x is the value of GL_ZOOM_X and zoomy is the value of GL_ZOOM_Y.

Parameters

xCoordinate Specifies the x window coordinate of the lower left corner of the rectangular region of pixels to
be copied.

yCoordinate Specifies the y window coordinate of the lower left corner of the rectangular region of pixels to
be copied.

Width Specifies the width of the rectangular region of pixels to be copied. This parameter does not
accept a negative value.

Height Specifies the height of the rectangular region of pixels to be copied. This parameter does not
accept a negative value.

Type Specifies whether color values, depth values, or stencil values are to be copied. Symbolic
constants GL_COLOR, GL_DEPTH, and GL_STENCIL are accepted.

Notes

Modes specified by glPixelStore have no effect on the operation of glCopyPixels.

Errors

GL_INVALID_ENUM Type is not an accepted value.

GL_INVALID_VALUE Either Width or Height is negative.

GL_INVALID_OPERATION Type is GL_DEPTH and there is no depth buffer.

GL_INVALID_OPERATION Type is GL_STENCIL and there is no stencil buffer.

GL_INVALID_OPERATION The glCopyPixels subroutine is called between a call to glBegin and the

corresponding call to glEnd.
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Associated Gets

Associated gets for the glCopyPixels subroutine are as follows. (See the m subroutine for more
information.)

glGet with argument GL_CURRENT_RASTER_POSITION.

glGet with argument GL_CURRENT_RASTER_POSITION_VALID.

Examples

To copy the color pixel in the lower left corner of the window to the current raster position, enter the
following:

g1CopyPixels(0, 0, 1, 1, GL COLOR);

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information

The m or EIEnd subroutine, subroutine, W subroutine, W

subroutine, subroutine, glPi subroutine, subroutine, m

subroutine, subroutine, m subroutine, % subroutine.

glCopyTeximage1D Subroutine

Purpose
Defines a one-dimensional (1D) texture image.

Library
OpenGL C bindings library: libGL.a

C Syntax

void g1CopyTexImagelD (GLenum m,
GLint [evel,
GLenum [internalFormadl,

GLint KCoordinatd,
GLint [Coordinatd,
GLsizei |lided,
GLint borded)

Description

The glCopyTeximage1D subroutine defines a one dimensional texture image with pixels from the current
GL_READ_BUFFER.

The screen aligned pixel row with left corner at (x,y) and with a length of width + 2 * border defines the
texture array at the mipmap level specified by level. llternalFormat specifies the internal format of the
texture array.

The pixels in the row are processed exactly as if glCopyPixels had been called, but the process stops
just before final conversion. At this point all pixel component values are clamped to the range [0, 1] and
then converted to the texture’s internal format for storage in the texel array.

70 OpenGL 2.1 Reference Manual



Pixel ordering is such that lower x screen coordinates correspond to lower texture coordinates.

If any of the pixels within the specified row of the current GL_READ_BUFFER are outside the window
associated with the current rendering context, then the values obtained for those pixels are undefined.

Parameters

target Specifies the target texture. Must be GL_TEXTURE_1D.

level Specifies the level-of-detail number. Level 0 is the base image level. Level n is the nth
mipmap reduction image.

internalFormat Specifies the internal format of the texture. Must be one of the following symbolic
constants: GL_ABGR_EXT, GL_ALPHA, GL_ALPHA4, GL_ALPHAS8, GL_ALPHA12,
GL_ALPHA16, GL_LUMINANCE, GL_LUMINANCE4, GL_LUMINANCES,
GL_LUMINANCE12, GL_LUMINANCE16, GL_LUMINANCE_ALPHA,
GL_LUMINANCE4_ALPHA4, GL_LUMINANCE6_ALPHA2,
GL_LUMINANCES_ALPHA8, GL_LUMINANCE12_ALPHA4,
GL_LUMINANCE12_ALPHA12, GL_LUMINANCE16_ALPHA16, GL_INTENSITY,
GL_INTENSITY4, GL_INTENSITY8, GL_INTENSITY12, GL_INTENSITY16, GL_RGB,
GL_R3_G3_B2, GL_RGB4, GL_RGB5, GL_RGB8, GL_RGB10, GL_RGB12,
GL_RGB16, GL_RGBA, GL_RGBA2, GL_RGBA4, GL_RGB5_A1, GL_RGBAS,
GL_RGB10_A2, GL_RGBA12, or GL_RGBA16.

xCoordinate Specifies the x window coordinate of the lower left corner of the row of pixels to be
copied.

yCoordinate Specifies the y window coordinate of the lower left corner of the row of pixels to be
copied.

width Specifies the width of the texture image. Must be 0 or 2**n + 2*border for some integer n.
The height of the texture image is 1.

border Specifies the width of the border. Must be either 0 or 1.

Notes

GL_ABGR_EXT is only valid if the GL_EXT_abgr extension is defined.
The glCopyTeximage1D subroutine is available only if the GL version is 1.1 or greater.
1, 2, 3, or 4 are not accepted values for internalFormat.

An image with zero width indicates a null texture.

Errors
GL_INVALID_ENUM is generated if target is not one of the allowable values.

GL_INVALID_VALUE is generated if level is less than zero.

GL_INVALID_VALUE may be generated if level is greater than log2max, where max is the returned value
of GL_MAX_TEXTURE_SIZE.

GL_INVALID_VALUE is generated if border is not 0 or 1.

GL_INVALID_VALUE is generated if width is less than zero, greater than 2 + GL_MAX_TEXTURE_SIZE,
or if width cannot be represented as 2**k+ 2 * border for some integer k.

GL_INVALID_VALUE is generated if width is less than zero or greater than 2 +
GL_MAX_TEXTURE_SIZE, or if it cannot be represented as 2**n + 2 * border for some integer value of n.
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GL_INVALID_OPERATION is generated if giCopyTexlmage1D is executed between the execution of
glBegin and the corresponding execution of glEnd.

Associated Gets
glGetTeximage

glisEnabled with argument GL_TEXTURE_1D

Related Information

The subroutine, W subroutine, subroutine, W
subroutine, glPi subroutine, glTexEnu subroutine| subroutine,

subroutine, glTexParameter subroutine.

glCopyTeximage2D Subroutine

Purpose
Defines a two-dimensional (2D) texture image.

Library
OpenGL C bindings library: libGL.a

C Syntax
void g]CopyTexIma%eZD(GLenum @,

GLint

GLenum EZIEEEEEEEEEEH,
GLint  KkCoordinatd,
GLint  [Coordinatd,
GLsizei lidrd,

GLsizei

GLint borded) ’

Description

The glCopyTeximage2D subroutine defines a two-dimensional texture image with pixels from the current
GL_READ_BUFFER.

The screen aligned pixel rectangle with lower left corner at (x, y) and with a width of width + 2 * border
and height height + 2 * border defines the texture array at the mipmap level specified by level.
internalFormat specifies the internal format of the texture array.

The pixels in the rectangle are processed exactly as if glCopyPixels had been called, but the process
stops just before final conversion. At this point all pixel component values are clamped to the range
[0.0,1.0] and then converted to the texture’s internal format for storage in the texel array.

Pixel ordering is such that lower x and y screen coordinates correspond to lower s and t texture
coordinates.

If any of the pixels within the specified rectangle of the current GL_READ_BUFFER are outside the

window associated with the current rendering context, then the values obtained for those pixels are
undefined.
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Parameters

target Specifies the target texture. Must be GL_TEXTURE_2D.

level Specifies the level-of-detail number. Level 0 is the base image level. Level n is the nth
mipmap reduction image.

internalFormat Specifies the internal format of the texture. Must be one of the following symbolic

constants: GL_ABGR_EXT, GL_ALPHA, GL_ALPHA4, GL_ALPHAS8, GL_ALPHA12,
GL_ALPHA16, GL_LUMINANCE, GL_LUMINANCE4, GL_LUMINANCES,
GL_LUMINANCE12, GL_LUMINANCE16, GL_LUMINANCE_ALPHA,
GL_LUMINANCE4_ALPHA4, GL_LUMINANCE6_ALPHA2,
GL_LUMINANCES_ALPHAS8, GL_LUMINANCE12_ALPHA4,
GL_LUMINANCE12_ALPHA12, GL_LUMINANCE16_ALPHA16, GL_INTENSITY,
GL_INTENSITY4, GL_INTENSITY8, GL_INTENSITY12, GL_INTENSITY16, GL_RGB,
GL_R3_G3_B2, GL_RGB4, GL_RGB5, GL_RGB8, GL_RGB10, GL_RGB12,
GL_RGB16, GL_RGBA, GL_RGBA2, GL_RGBA4, GL_RGB5_A1, GL_RGBAS,
GL_RGB10_A2, GL_RGBA12, or GL_RGBA16.

xCoordinate Specifies the x window coordinate of the lower left corner of the row of pixels to be
copied.

yCoordinate Specifies the y window coordinate of the lower left corner of the row of pixels to be
copied.

width Specifies the width of the texture image. Must be 0 or 2**n + 2*border for some integer n.
The height of the texture image is 1.

height Specifies the height of the texture image. Must be 0 or 2**m + 2*border for some integer
m.

border Specifies the width of the border. Must be either 0 or 1.

Notes

GL_ABGR_EXT is only valid if the GL_EXT_abgr extension is defined.
The glCopyTeximage2D subroutine is available only if the GL version is 1.1 or greater.
1, 2, 3, or 4 are not accepted values for internalFormat.

An image with height or width of 0 indicates a NULL texture.

Errors
GL_INVALID_ENUM is generated if target is not GL_TEXTURE_2D.

GL_INVALID_VALUE is generated if level is less than zero.

GL_INVALID_VALUE may be generated if level is greater than log2max, where max is the returned value
of GL_MAX_TEXTURE_SIZE.

GL_INVALID_VALUE is generated if width or height is less than zero, greater than 2 +
GL_MAX_TEXTURE_SIZE, or if width or height cannot be represented as 2**k + 2 * border for some
integer k.

GL_INVALID_VALUE is generated if border is not 0 or 1.

GL_INVALID_VALUE is generated if internalFormat is not one of the allowable values.

GL_INVALID_OPERATION is generated if glCopyTexlmage2D is executed between the execution of
glBegin and the corresponding execution of glEnd.
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Associated Gets
glGetTeximage.

gllsEnabled with argument GL_TEXTURE_2D.

Related Information

The W subroutine, subroutine subroutine, iglPixelTransfer

subroutine subroutine, subroutine, subroutine.

glCopyTexSublmage1D Subroutine

Purpose
Copies a one-dimensional (1D) texture subimage.

Library
OpenGL C bindings library: libGL.a

C Syntax
void g1CopyTexSubImagelD(GLenum @,
GLint [evedl,
GLint
GLint [Conrdinatd,
GLsizei [idrd)

Description

The glCopyTexSublmage1D subroutine replaces a portion of a one dimensional texture image with pixels
from the current GL_READ_BUFFER (rather than from main memory, as is the case for
glTexSublimage1D).

The screen aligned pixel row with left corner at (x, y), and with length width replaces the portion of the
texture array with x indices xoffset through xoffset + width - 1, inclusive. The destination in the texture
array may not include any texels outside the texture array as it was originally specified.

The pixels in the row are processed exactly as if glCopyPixels had been called, but the process stops
just before final conversion. At this point all pixel component values are clamped to the range [0, 1] and
then converted to the texture’s internal format for storage in the texel array.

It is not an error to specify a subtexture with zero width, but such a specification has no effect. If any of
the pixels within the specified row of the current GL_READ_BUFFER are outside the read window
associated with the current rendering context, then the values obtained for those pixels are undefined.

No change is made to the internalFormat, width, or border parameters of the specified texture array or to
texel values outside the specified subregion.

Parameters

target Specifies the target texture. Must be GL_TEXTURE_1D.

level Specifies the level-of-detail number. Level 0 is the base image level. Level n is the nth mipmap
reduction image.

xoffset Specifies the texel offset within the texture array.

xCoordinate Specifies the x window coordinate of the lower left corner of the row of pixels to be copied.
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yCoordinate Specifies the y window coordinate of the lower left corner of the row of pixels to be copied.
width Specifies the width of the texture image subimage.

Notes
The glCopyTexSublmage1D subroutine is available only if the GL version is 1.1 or greater.

Texturing has no effect in color index mode.

The glPixelTransfer mode affects texture images in exactly the way they affect giDrawPixels.

Errors
GL_INVALID_ENUM is generated if target is not GL_TEXTURE_1D.

GL_INVALID_OPERATION is generated if the texture array has not been defined by a previous
glTexlmage1D operation.

GL_INVALID_VALUE is generated if width is less than zero.

GL_INVALID_VALUE may be generated if level>log2 max, where max is the returned value of
GL_MAX_TEXTURE_SIZE.

GL_INVALID_VALUE is generated if y < -b or if width < -b, where b is the border width of the texture
array.

GL_INVALID_VALUE is generated if xoffset < -b, or (xoffset + width) > (w-b). Where w is the

GL_TEXTURE_WIDTH, and b is the GL_TEXTURE_BORDER of the texture image being modified. Note
that w includes twice the border width.

Associated Gets
glGetTeximage

glisEnabled with argument GL_TEXTURE_1D.
Related Information

The subroutine, subroutine, subroutine,
subroutine, subroutine, i subroutine,

subroutine, gITexSublmage10 subroutine, [glTexParametet subroutine,

glCopyTexSublmage2D Subroutine

Purpose
Copies a two-dimensional (2D) texture subimage.
Library
OpenGL C bindings library: libGL.a
C Syntax
void g1CopyTexSubImage2D(GLenum @,
GLint [Level,
GLint ,
GLint ,
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GLint kCoordinatd,
GLint [Coordinatd,
GLsizei [widiH,
GLsizei heightl)

Description

The glCopyTexSublmage2D subroutine replaces a portion of a two dimensional texture image with pixels
from the current GL_READ_BUFFER (rather than from main memory, as is the case for
glTexSubimage2D).

The screen aligned pixel rectangle with lower left corner at (x, y) and with width width and height height
replaces the portion of the texture array with x indices xoffset through xoffset + width - 1, inclusive, and y
indices yoffset through yoffset + height - 1, inclusive, at the mipmap level specified by level.

The pixels in the rectangle are processed exactly as if glCopyPixels had been called, but the process
stops just before final conversion. At this point all pixel component values are clamped to the range [0, 1]
and then converted to the texture’s internal format for storage in the texel array.

The destination rectangle in the texture array may not include any texels outside the texture array as it
was originally specified. It is not an error to specify a subtexture with zero width or height, but such a
specification has no effect.

If any of the pixels within the specified rectangle of the current GL_READ_BUFFER are outside the read
window associated with the current rendering context, then the values obtained for those pixels are
undefined.

No change is made to the internalformat, width, height, or border parameters of the specified texture array
or to texel values outside the specified subregion.

Parameters

target Specifies the target texture. Must be GL_TEXTURE_2D.

level Specifies the level-of-detail number. Level 0 is the base image level. Level n is the nth mipmap
reduction image.

xoffset Specifies a texel offset in the x direction within the texture array.

yoffset Specifies a texel offset in the y direction within the texture array.

xCoordinate Specifies the x window coordinate of the lower left corner of the row of pixels to be copied.

yCoordinate Specifies the y window coordinate of the lower left corner of the row of pixels to be copied.

width Specifies the width of the texture image subimage.

height Specifies the height of the texture subimage.

Notes

The glCopyTexSublmage2D subroutine is available only if the GL version is 1.1 or greater.
Texturing has no effect in color index mode.

The glPixelTransfer mode affects texture images in exactly the way they affect glDrawPixels.

Errors
GL_INVALID_ENUM is generated if target is not GL_TEXTURE_2D.

GL_INVALID_OPERATION is generated if the texture array has not been defined by a previous
glTeximage2D operation.
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GL_INVALID_VALUE is generated if level is less than zero.

GL_INVALID_VALUE may be generated if level is greater than log2max, where max is the returned value
of GL_MAX_TEXTURE_SIZE.

GL_INVALID_VALUE is generated if x < -b or if y < -b, where b is the border width of the texture array.
GL_INVALID_VALUE is generated if xoffset < -b, (xoffset + width) > (w - b), yoffset < -b, or (yoffset +
height) > (h - b). Where w is the GL_TEXTURE_WIDTH, h is the GL_TEXTURE_HEIGHT, and b is the
GL_TEXTURE_BORDER of the texture image being modified. Note that w and h include twice the border
width.

GL_INVALID_OPERATION is generated if glCopyTexSublmage2D is executed between the execution of
glBegin and the corresponding execution of glEnd.

Associated Gets
glGetTeximage

gllsEnabled with argument GL_TEXTURE_2D

Related Information

The subroutine, W subroutine, subroutine, m
subroutine, subroutine, giTexEnw subroutine| subroutine, lgITeximage2d
subroutine, subroutine.

glCopyTexSublmage3D Subroutine

Purpose

Copies a three-dimensional (3D) texture subimage. This subroutine is only supported on OpenGL 1.2 and
later.

Library

OpenGL C bindings library: libGL.a

C Syntax

void g1CopyTexSubImage3D (GLenum m,
GLint [evel,
GLint koffsed,
GLint [roffsed,
GLint offsedl,
GLint H,
GLint E,
GLsizei M,
GLsizei @)

Description

The glCopyTexSublmage3D subroutine replaces a rectangular portion of a three-dimensional texture
image with pixels from the current GL_READ_BUFFER (rather than from main memory, as is the case for
glTexSubimage3D).

Chapter 1. OpenGL Subroutines 77



The screen-aligned pixel rectangle with lower-left corner at (x, y) and with width width and height height
replaces the portion of the texture array with x indices xoffset through xoffset + width - 1, inclusive, and y
indices yoffset through yoffset + height - 1, inclusive, at the mipmap level specified by level.

The pixels in the rectangle are processed exactly as if glCopyPixels had been called, but the process
stops just before final conversion. At this point all pixel component values are clamped to the range [0, 1]
and then converted to the texture’s internal format for storage in the texel array.

The destination rectangle in the texture array may not include any texels outside the texture array as it
was originally specified. It is not an error to specify a subtexture with zero width or height, but such a
specification has no effect.

If any of the pixels within the specified rectangle of the current GL_READ_BUFFER are outside the read
window associated with the current rendering context, then the values obtained for those pixels are
undefined.

No change is made to the internalformat, width, height, depth, or border parameters of the specified
texture array or to texel values outside the specified subregion.

Parameters

target Specifies the target texture. Must be GL_TEXTURE_3D.

level Specifies the level-of-detail number. Level 0 is the base image level. Level n is the nth mipmap
reduction image.

xoffset Specifies a texel offset in the x direction within the texture array.

yoffset Specifies a texel offset in the y direction within the texture array.

zoffset Specifies a texel offset in the z direction within the texture array.

X,y Specify the window coordinates of the lower left corner of the rectangular region of pixels to be copied.

width Specifies the width of the texture subimage.

height Specifies the height of the texture subimage.

Notes

Texturing has no effect in color index mode.

The glPixelTransfer mode affects texture images in exactly the way they affect giDrawPixels.

Errors
GL_INVALID_ENUM is generated if farget is not GL_TEXTURE_3D.

GL_INVALID_OPERATION is generated if texture array has not been defined by a previous
glTexImage3D operation.

GL_INVALID_VALUE is generated if level is less than zero.

GL_INVALID_VALUE may be generated if level is greater than log2max, where max is the returned value
of GL_MAX_3D_TEXTURE_SIZE.

GL_INVALID_VALUE is generated if x < -b or if y < -b, where b is the border width of the texture array.
GL_INVALID_VALUE is generated if xoffset < -b, (xoffset + width) > (w - b), yoffset < -b, (yoffset + height)
> (h - b), zoffset < -b, or (zoffset + depth) > (d - b). Where w is the GL_TEXTURE_WIDTH, h is the

GL_TEXTURE_HEIGHT, d is the GL_TEXTURE_DEPTH, and b is the GL_TEXTURE_BORDER of the
texture image being modified. Note that w, h, and d include twice the border width.
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GL_INVALID_OPERATION is generated if glCopyTexSublmage3D is executed between the execution of
glBegin and the corresponding execution of glEnd.

Associated Gets

blGetTeximagd

glisEnabled with argument GL_TEXTURE_3D.

Related Information
The subroutine, subroutine, subroutine, i subroutine,
subroutine, subroutine, subroutine, subroutine.

glCopyTexSubimage3DEXT Subroutine

Purpose
Copies a three-dimensional (3D) texture subimage.

Library
OpenGL C bindings library: libGL.a

C Syntax
void g1CopyTexSubImage3DEXT (GLenum w,
GLint [evell,
GLint %
GLint ,
GLint Foffsed,
GLint H,
GLint M,
GLsizei lidzd,
GLsizei heightl)

Description

The glCopyTexSublmage3DEXT subroutine replaces a rectangular portion of a three-dimensional texture
image with pixels from the current GL_READ_BUFFER (rather than from main memory, as is the case for
glTexSubimage3DEXT).

The screen-aligned pixel rectangle with lower-left corner at (x, y) and with width width and height height
replaces the portion of the texture array with x indices xoffset through xoffset + width - 1, inclusive, and y
indices yoffset through yoffset + height - 1, inclusive, at the mipmap level specified by level.

The pixels in the rectangle are processed exactly as if glCopyPixels had been called, but the process
stops just before final conversion. At this point all pixel component values are clamped to the range [0, 1]
and then converted to the texture’s internal format for storage in the texel array.

The destination rectangle in the texture array may not include any texels outside the texture array as it
was originally specified. It is not an error to specify a subtexture with zero width or height, but such a
specification has no effect.

If any of the pixels within the specified rectangle of the current GL_READ_BUFFER are outside the read

window associated with the current rendering context, then the values obtained for those pixels are
undefined.
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No change is made to the internalformat, width, height, depth, or border parameters of the specified
texture array or to texel values outside the specified subregion.

Parameters

target Specifies the target texture. Must be GL_TEXTURE_3D_EXT.

level Specifies the level-of-detail number. Level 0 is the base image level. Level n is the nth mipmap
reduction image.

xoffset Specifies a texel offset in the x direction within the texture array.

yoffset Specifies a texel offset in the y direction within the texture array.

zoffset Specifies a texel offset in the z direction within the texture array.

X,y Specify the window coordinates of the lower left corner of the rectangular region of pixels to be copied.

width Specifies the width of the texture subimage.

height Specifies the height of the texture subimage.

Notes

The glCopyTexSublmage3DEXT subroutine is available only if the EXT_texture_3d extension is
supported.

Texturing has no effect in color index mode.

The glPixelTransfer mode affects texture images in exactly the way they affect giDrawPixels.

Errors
GL_INVALID_ENUM is generated if target is not GL_TEXTURE_3D_EXT.

GL_INVALID_OPERATION is generated if texture array has not been defined by a previous
glTeximage3D operation.

GL_INVALID_VALUE is generated if level is less than zero.

GL_INVALID_VALUE may be generated if level is greater than log2max, where max is the returned value
of GL_MAX_3D_TEXTURE_SIZE_EXT.

GL_INVALID_VALUE is generated if x < -b or if y < -b, where b is the border width of the texture array.

GL_INVALID_VALUE is generated if xoffset < -b, (xoffset + width) > (w - b), yoffset < -b, (yoffset + height)
> (h - b), zoffset < -b, or (zoffset + depth) > (d - b). Where w is the GL_TEXTURE_WIDTH, h is the
GL_TEXTURE_HEIGHT, d is the GL_TEXTURE_DEPTH_EXT, and b is the GL_TEXTURE_BORDER of
the texture image being modified. Note that w, h, and d include twice the border width.

GL_INVALID_OPERATION is generated if glCopyTexSublmage3DEXT is executed between the
execution of glBegin and the corresponding execution of glEnd.

Associated Gets

biGetTeximagd

glisEnabled with argument GL_TEXTURE_3D_EXT.

Related Information

The subroutine, subroutine, W subroutine, lglPixelTransfed subroutine,
subroutine, subroutine, glTexlmage3DEXT subroutine, lglTexParameted subroutine.
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glCullFace Subroutine

Purpose
Specifies whether frontfacing or backfacing facets may be culled.

Library
OpenGL C bindings library: libGL.a

C Syntax
void gl1CullFace(GLenum M)

Parameters

mode  Specifies whether frontfacint or backfacing facets are candidates for culling. Symbolic constants GL_FRONT,
GL_BACK, and GL_FRONT_AND_BACK are accepted. The initial value is GL_BACK.

Description

The glCullFace subroutine specifies whether frontfacing or backfacing facets are culled (as specified by
the mode parameter) when facet culling is enabled. Facet culling is enabled and disabled using the
glEnable and glDisable subroutines with the argument GL_CULL_FACE. Facets include triangles,
quadrilaterals, polygons, and rectangles.

The glFrontFace subroutine specifies which of the clockwise and counterclockwise facets are frontfacing
and backfacing.

Notes

If mode is GL_FRONT_AND_BACK, no facets are drawn, but other primitives such as points and lines
are drawn.

Errors
GL_INVALID_ENUM is generated if mode is not an accepted value.

GL_INVALID_OPERATION is generated if glCullFace is executed between the execution of glBegin and
the corresponding execution of glEnd.

Associated Gets
glisEnabled with argument GL_CULL_FACE.

glGet with argument GL_CULL_FACE_MODE.

Files

lust/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information
The m or glDisable subroutine, W subroutine.
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glDeleteLists Subroutine

Purpose
Deletes a contiguous group of display lists.

Library
OpenGL C bindings library: libGL.a

C Syntax

void glDeleteLists(GLunint E',
GLsizei )

Description

The glDeleteLists subroutine causes a contiguous group of display lists to be deleted. The List parameter
is the name of the first display list to be deleted, and the Range parameter is the number of display lists to
be deleted. All display lists d with List <= d <= List + Range - 1 are deleted.

All storage locations allocated to the specified display lists are freed, and the names are available for

reuse at a later time. Names within the range that do not have an associated display list are ignored. If
Range is 0 (zero), nothing happens.

Parameters

List Specifies the integer name of the first display list to delete.
Range Specifies the number of display lists to delete.

Errors

GL_INVALID_VALUE Range is negative.

GL_INVALID_OPERATION The glDeleteLists subroutine is called between a call to glBegin and the
corresponding call to glEnd.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function

prototypes for OpenGL.

Related Information

The or glEnd subroutine, m subroutine, m subroutine, m subroutine,

subroutine, m subroutine.

glDeleteTextures Subroutine

Purpose
Deletes named textures.

Library
OpenGL C bindings library: libGL.a

82 OpenGL 2.1 Reference Manual



C Syntax

void glDeleteTextures(GLsizei M,
const GLuint kzextured)

Parameters

n Specifies the number of textures to be deleted
textures Specifies an array of textures to be deleted.

Description

The glDeleteTextures subroutine deletes n textures named by the elements of the array textures. After a

texture is deleted, it has no contents or dimensionality, and its name is free for reuse (for example by
glGenTextures). If a texture that is currently bound is deleted, the binding reverts to 0 (the default
texture).

The glDeleteTextures subroutine silently ignores zeros and names that do not correspond to existing
textures.

Notes
The glDeleteTextures subroutine is available only if the GL version is 1.1 or greater.

The glDeleteTextures subroutine is not included in display lists.

Errors
GL_INVALID_VALUE is generated if n is negative.

GL_INVALID_OPERATION is generated if glDeleteTextures is executed between the execution of
glBegin and the corresponding execution of glEnd.

Associated Gets
plisTexturd

Related Information
The [glAreTexturesResident subroutine, gIBindTexturd subroutine, lgiGenTextured subroutine, iglGet

subroutine, giGetTexParameted subroutine, lglPrioritizeTextured subroutine, flTeximage1d subroutine,

subroutine, giTexParameten subroutine.

glDeleteTexturesEXT Subroutine

Purpose
Deletes named textures.

Library
OpenGL and OpenGL C bindings library: libGL.a

C Syntax

void glDeleteTexturesEXT(GLsizei E,
const GLuint M)
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Description

glDeleteTexturesEXT deletes n textures named by the elements of the array textures. After a texture is
deleted, it has no contents or dimensionality, and its name is free for reuse (by glGenTexturesEXT, for
example). If a texture that is currently bound is deleted, the binding reverts to zero (the default texture).
glDeleteTexturesEXT silently ignores zeros and names that do not correspond to existing textures.

glDeleteTexturesEXT is not included in display lists.

Parameters

n The number of textures to be deleted.

textures An array in which each element is the name of a texture to be deleted.
Notes

glDeleteTexturesEXT is part of the EXT_texture_object extension, not part of the core GL command set.
If GL_EXT_texture_object is included in the string returned by glGetString, when called with argument
GL_EXTENSIONS, extension EXT_texture_object is supported by the connection.

Errors
GL_INVALID_VALUE is generated if n is negative.

GL_INVALID_OPERATION is generated if glDeleteTexturesEXT is executed between the execution of
glBegin and the corresponding execution of glEnd.

Associated Gets
plisTextureEXT]

File

lusr/include/GL/glext.h Contains extensions to C language constants, variable type definitions,
and ANSI function prototypes for OpenGL.

Related Information

The [gIBindTextureEXT subroutine, glGenTexturesEXT subroutine, blGel subroutine, lglGetTexParameted
subroutine, biTexParameted subroutine, bITexSublmage1d subroutine, [glTexSublmage2D subroutine,
glTexSublmage3DEXT subroutine.

glDepthFunc Subroutine

Purpose
Specifies the function used for depth buffer comparisons.

Library
OpenGL C bindings library: libGL.a

C Syntax
void glDepthFunc(GLenum M)
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Description

The glDepthFunc subroutine specifies the function used to compare each incoming pixel z value with the
z value present in the depth buffer. The comparison is performed only if depth testing is enabled. (See
glEnable and glDisable of GL_DEPTH_TEST.)

The function parameter specifies the conditions under which the pixel will be drawn. The comparison
functions are as follows:

GL_NEVER Never passes.

GL_LESS Passes if the incoming z value is less than the stored z value.

GL_EQUAL Passes if the incoming z value is equal to the stored z value.

GL_LEQUAL Passes if the incoming z value is less than or equal to the stored z value.
GL_GREATER Passes if the incoming z value is greater than the stored z value.
GL_NOTEQUAL Passes if the incoming z value is not equal to the stored z value.
GL_GEQUAL Passes if the incoming z value is greater than or equal to the stored z value.
GL_ALWAYS Always passes.

The default value of function is GL_LESS. Initially, depth testing is disabled.

Parameters

function Specifies the depth comparison function. Symbolic constants GL_NEVER, GL_LESS, GL_EQUAL,
GL_LEQUAL, GL_GREATER, GL_NOTEQUAL, GL_GEQUAL, and GL_ALWAYS are accepted. The
default function is GL_LESS.

Errors
GL_INVALID_ENUM function is not an accepted value.
GL_INVALID_OPERATION The glDepthFunc subroutine is called between a call to glBegin and the

corresponding call to glEnd.

Associated Gets

Associated gets for the glDepthFunc subroutine are as follows. (See the @ subroutine for more
information.)

glGet with argument GL_DEPTH_FUNC
BllsEnabled with argument GL_DEPTH_TEST.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information

The M or glEnd subroutine, W subroutine, glEnahle or glDisable subroutine, @
subroutine, glPolygonOffset subroutine, glPalygonOffsetEXT subroutine.
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glDepthMask Subroutine

Purpose
Enables or disables writing into the depth buffer.

Library
OpenGL C bindings library: libGL.a

C Syntax
void g1DepthMask(GLboolean @)

Description

The glDepthMask subroutine specifies whether the depth buffer is enabled for writing. If the Flag
parameter is zero (0), depth buffer writing is disabled. Otherwise, it is enabled. Initially, depth buffer writing
is enabled.

Parameters

Flag Specifies whether the depth buffer is enabled for writing. If Flag is 0, depth buffer writing is disabled.
Otherwise, it is enabled. Initially, depth buffer writing is enabled.

Errors

GL_INVALID_OPERATION The glDepthMask subroutine is called between a call to glBegin and the
corresponding call to glEnd.

Associated Gets

Associated gets for the glDepthMask subroutine are as follows. (See the lgiGet subroutine for more
information.)

glGet with argument GL_DEPTH_WRITEMASK.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information

The @ or glEnd subroutine, W subroutine, W subroutine, W

subroutine, subroutine, W subroutine.

glDepthRange Subroutine

Purpose
Specifies the mapping of z values from normalized device coordinates to window coordinates.

Library
OpenGL C bindings library: libGL.a
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C Syntax

void glDepthRange(GLclampd bead,
GLclampd [fad)

Description

After clipping and division by w, z coordinates range from -1.0 to 1.0, corresponding to the near and far
clipping planes. The glDepthRange subroutine specifies a linear mapping of the normalized z coordinates
in this range to window z coordinates. Regardless of the actual depth buffer implementation, window
coordinate depth values are treated as though they range from 0.0 through 1.0 (like color components).
Thus, the values accepted by glDepthRange are both clamped to this range before they are accepted.

The default mapping of 0,1 maps the near plane to 0 (zero) and the far plane to 1 (one). With this
mapping, the depth buffer range is fully utilized.

Parameters

near Specifies the mapping of the near clipping plane to window coordinates. The default value is 0.

far Specifies the mapping of the far clipping plane to window coordinates. The default value is 1.

Notes

It is not necessary that near be less than far. Reverse mappings such as 1,0 are acceptable.

Errors

GL_INVALID_OPERATION The glDepthRange subroutine is called between a call to glBegin and the

corresponding call to glEnd.

Associated Gets

Associated gets for the glDepthRange subroutine are as follows. (See the m subroutine for more
information.)

glGet with argument GL_DEPTH_RANGE.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information

The lglBegid or gIEnd subroutine, subroutine, iglPolygonQffsed subroutine,

subroutine, subroutine.

glDrawArrays Subroutine

Purpose
Renders primitives from array data.

Library
OpenGL C bindings library: libGL.a
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C Syntax

void glDrawArrays (GLenum [odd,
GLint ,
GLsizei Eound)

Description

The glDrawArrays subroutine lets you specify multiple geometric primitives with very few subroutine calls.
Instead of calling a GL procedure to pass each individual vertex, normal, texture coordinate, edge flage, or
color, you can prespecify separate arrays of vertexes, normals, and colors and use them to construct a
sequence of primitives with a single call to glDrawArrays.

When glDrawArrays is called, it uses count sequential elements from each enabled array to construct a
sequence of geometric primitives, beginning with element first. The mode parameter specifies what kind of
primitives are constructed, and how the array elements construct these primitives. If GL_VERTEX_ARRAY
is not enabled, no geometric primitives are generated.

Vertex attributes that are modified by glDrawArrays have an unspecified value after giDrawArrays
returns. For example, if GL_COLOR_ARRAY is enabled, the value of the current color is undefined after
glDrawArrays executes. Attributes that are not modified remain well defined.

Parameters

mode Specifies what kind of primitives to render. Symbolic constants GL_POINTS, GL_LINE_STRIP,
GL_LINE_LOOP, GL_LINES, GL_TRIANGLE_STRIP, GL_TRIANGLE_FAN, GL_TRIANGLES,
GL_QUAD_STRIP, GL_QUADS, and GL_POLYGON are accepted.

first Specifies the starting index in the enabled arrays.
count Specifies the number of indices to be rendered.
Notes

The glDrawArrays subroutine is available only if the GL version is 1.1 or greater.

The glDrawArrays subroutine is included in display lists. If glDrawArrays is entered into a display list, the
necessary array data (determined by the array pointers and enables) is also entered into the display list.
Because the array pointers and enables are client side state, their values affect display lists when the lists
are created, not when the lists are executed.

Errors
GL_INVALID_ENUM is generated if mode is not an accepted value.

GL_INVALID_VALUE is generated if count is negative.

GL_INVALID_OPERATION is generated if glDrawArrays is executed between the execution of glBegin
and the corresponding glEnd.

Related Information
The iglArrayElement subroutine subroutine subroutine,

subroutine, subroutlne subroutlne
subroutlne subroutlne subroutine,
subroutine.
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glDrawArraysEXT Subroutine

Purpose
Renders primitives from array data.
Library
OpenGL C bindings library: libGL.a
C Syntax
void gl1DrawArraysEXT(GLenum w,
GLint .
GLsizei Eount)
Description

glDrawArraysEXT makes it possible to specify multiple geometric primitives with very few subroutine
calls. Instead of calling an OpenGL procedure to pass each individual vertex, normal, or color, separate
arrays of vertexes, normals, and colors can be prespecified, and used to define a sequence of primitives
(all of the same type) with a single call to glDrawArraysEXT.

When glDrawArraysEXT is called, count sequential elements from each enabled array are used to
construct a sequence of geometric primitives, beginning with element first. mode specifies what kind of
primitives are constructed, and how the array elements are used to construct these primitives. If
GL_VERTEX_ARRAY_EXT is not enabled, no geometric primitives are generated.

Vertex attributes that are modified by glDrawArraysEXT have an unspecified value after
glDrawArraysEXT returns. For example, if GL_COLOR_ARRAY_EXT is enabled, the value of the current
color is undefined after giDrawArraysEXT executes. Attributes that aren’t modified remain well defined.

Operation of glDrawArraysEXT is atomic with respect to error generation. If an error is generated, no
other operations take place.

Parameters

mode Specifies what kind of primitives to render. Symbolic constants GL_POINTS, GL_LINE_STRIP,
GL_LINE_LOOP, GL_LINES, GL_TRIANGLE_STRIP, GL_TRIANGLE_FAN, GL_TRIANGLES,
GL_QUAD_STRIP, GL_QUADS, and GL_POLYGON are accepted.

first Specifies the starting index in the enabled arrays.
count Specifies the number of indices which should be rendered.
Notes

glDrawArraysEXT may be included in display lists. If giDrawArraysEXT is entered into a display list, the
necessary array data (determined by the array pointers and enables) is also entered into the display list.
Because the array pointers and enables are client side state, their values affect display lists when the lists
are created, not when the lists are executed.

Static array data may be read and cached by the implementation at any time. If static array elements are
modified and the arrays are not respecified, the results of any subsequent calls to giDrawArraysEXT are
undefined.

Although it is not an error to respecify an array between the execution of glBegin and the corresponding
execution of glEnd, the result of such respecification is undefined.
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glDrawArraysEXT is part of the _extname(EXT_vertex_array) extension, not part of the core GL
command set. If _extstring(EXT_vertex_array) is included in the string returned by glGetString, when
called with argument GL_EXTENSIONS, extension _extname(EXT_vertex_array) is supported.

Errors
GL_INVALID_ENUM is generated if mode is not an accepted value.

GL_INVALID_VALUE is generated if count is negative.

GL_INVALID_OPERATION is generated if giIDrawArraysEXT is called between the execution of glBegin
and the corresponding execution of glEnd.

File

lusr/include/GL/glext.h Contains extensions to C language constants, variable type definitions,
and ANSI function prototypes for OpenGL.

Related Information

The lglArrayElementEXT subroutine, iglColorPointerEXT subroutine, i subroutine,
Wmtme b.l.lndex.Emnier.EX_'ﬂ subroutine, i subroutine,

subroutine, iglVertexPaointerEXT subroutine.

glDrawBuffer Subroutine

Purpose
Specifies which color buffers are to be used for drawing.

Library
OpenGL C bindings library: libGL.a

C Syntax

void glDrawBuffer(GLenum [odd)

Description

When colors are written to the frame buffer, they are written into the color buffers specified by the
glDrawBuffer subroutine. The specifications are:

GL_NONE No color buffers are written.

GL_FRONT_LEFT Only the front left color buffer is written.

GL_FRONT_RIGHT Only the front right color buffer is written.

GL_BACK_LEFT Only the back left color buffer is written.

GL_BACK_RIGHT Only the back right color buffer is written.

GL_FRONT Only the front left and front right color buffers are written. If there is no front right
color buffer, only the front left color buffer is written.

GL_BACK Only the back left and back right color buffers are written. If there is no back right
color buffer, only the back left color buffer is written.

GL_LEFT Only the front left and back left color buffers are written. If there is no back left color
buffer, only the front left color buffer is written.

GL_RIGHT Only the front right and back right color buffers are written. If there is no back right

color buffer, only the front right color buffer is written.
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GL_FRONT_AND_BACK All the front and the back color buffers (front left, front right, back left, back right)
are written. If there are no back color buffers, only the front left and front right color
buffers are written. If there are no right color buffers, only the front left and back left
color buffers are written. If there are no right or back color buffers, only the front left
color buffer is written.

GL_AUXi/ Only auxiliary color buffer iis written.

If more than one color buffer is selected for drawing, blending or logical operations are computed and
applied independently for each color buffer and may produce different results in each buffer.

Monoscopic contexts include only left buffers, while stereoscopic contexts include both left and right
buffers. Likewise, single-buffered contexts include only front buffers, while double-buffered contexts include
both front and back buffers. The context is selected at GL initialization.

Parameters

Mode  Specifies up to four color buffers to be drawn into. Symbolic constants GL_NONE, GL_FRONT_LEFT,
GL_FRONT_RIGHT, GL_BACK_LEFT, GL_BACK_RIGHT, GL_FRONT, GL_BACK, GL_LEFT, GL_RIGHT,
GL_FRONT_AND_BACK, and GL_AUXi/, where i is between 0 and GL_AUX_BUFFERS - 1, are accepted.
(GL_AUX_BUFFERS is not the upper limit; use glGet to query the number of available aux buffers.) The
default value is GL_FRONT for single buffered contexts, and GL_BACK for double buffered contexts.

Notes

It is always the case that GL_AUX/ = GL_AUXO + i.

Errors

GL_INVALID_ENUM Mode is not an accepted value.

GL_INVALID_OPERATION None of the buffers indicated by Mode exists.

GL_INVALID_OPERATION The glDrawBuffer subroutine is called between a call to glBegin and the

corresponding call to glEnd.

Associated Gets

Associated gets for the glDrawBuffer subroutine are as follows. (See the blGet subroutine for more
information.)

glGet with argument GL_DRAW_BUFFER
glGet with argument GL_AUX_BUFFERS.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information

The @ IEnd subroutine, %subroutme subroutine, W

subroutme subroutine, subroutine.
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glDrawElements Subroutine

Purpose
Renders primitives from array data.
Library
OpenGL C bindings library: libGL.a
C Syntax
void glDrawElements (GLenum @,
GLsizei Faund,
GLenum

const GLvoid M)

Description

The glDrawElements subroutine lets you specify multiple geometric primitives with very few subroutine
calls. Instead of calling a GL function to pass each individual vertex, normal, texture coordinate, edge
flage, or color, you can prespecify separate arrays of vertexes, normals, and so on and use them to
construct a sequence of primitives with a single call to glDrawElements.

When glDrawElements is called, it uses count sequential elements from an enabled array, starting at
indices to construct a sequence of geometric primitives. mode specifies what kind of primitives are
constructed and how the array elements construct these primitives. If GL_VERTEX_ARRAY is not
enabled, no geometric primitives are generated.

Vertex attributes that are modified by glDrawElements have an unspecified value after giDrawElements
returns. For example, if GL_COLOR_ARRAY is enabled, the value of the current color is undefined after
glDrawElements executes. Attributes that are not modified maintain their previous values.

Notes
The glDrawElements subroutine is available only if the GL version is 1.1 or greater.

The glDrawElements subroutine is included in display lists. If giIDrawElements is entered into a display
list, the necessary array data (determined by the array pointers and enables) is also entered into the
display list. Because the array pointers and enables are client side state, their values affect display lists
when the lists are created, not when the lists are executed.

Parameters

mode Specifies what kind of primitives to render. Symbolic constants GL_POINTS, GL_LINE_STRIP,
GL_LINE_LOOP, GL_LINES, GL_TRIANGLE_STRIP, GL_TRIANGLE_FAN, GL_TRIANGLES,
GL_QUAD_STRIP, GL_QUADS, and GL_POLYGON are accepted.

count Specifies the number of elements to be rendered.

type Specifies the type of the values in indices. Must be one of GL_UNSIGNED_BYTE,
GL_UNSIGNED_SHORT, or GL_UNSIGNED_INT.

indices Specifies a pointer to the location where the indices are stored.

Errors

GL_INVALID_ENUM is generated ifmode is not an accepted value.

GL_INVALID_VALUE is generated if count is negative.
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GL_INVALID_OPERATION is generated if giIDrawElements is executed between the execution of
glBegin and the corresponding glEnd.

Related Information

The lglArrayElement subroutine subroutine subroutine,
%submuﬁne, subroutine, subroutine,

subroutine, lgiNormalPainted subroutine, glTexCoordPointed subroutine,

subroutine.

glDrawPixels Subroutine

Purpose

Writes a block of pixels to the frame buffer.

Library

OpenGL C bindings library: libGL.a

C Syntax

void glDrawPixels(GLsizei M,
GLsizei ,
GLenum ,
GLenum .
const GLvoid * Pixeld)

Description

The glDrawPixels subroutine reads pixel data from memory and writes it into the frame buffer relative to
the current raster position. Use glRasterPos to set the current raster position, and use glGet with
argument GL_CURRENT_RASTER_POSITION to query the raster position.

A number of parameters define the encoding of pixel data in memory and control the processing of the
pixel data before it is placed in the frame buffer. These parameters are set with four subroutines:
glPixelStore, glPixelTransfer, glPixelMap, and glPixelZoom. This article describes the effects on
glDrawPixels of many, but not all, of the parameters specified by these four subroutines.

Data is read from the Pixels parameter as a sequence of signed or unsigned bytes, signed or unsigned
shorts, signed or unsigned integers, or single-precision floating-point values, depending on Type. Each of
these bytes, shorts, integers, or floating-point values is interpreted as one color or depth component, or
one index, depending on Format. Indices are always treated individually. Color components are treated as
groups of one, two, three, or four values, again based on Format. Both individual indices and groups of
components are referred to as pixels. If Type is GL_BITMAP, the data must be unsigned bytes, and
Format must be either GL_COLOR_INDEX or GL_STENCIL_INDEX. Each unsigned byte is treated as
eight 1-bit pixels, with bit ordering determined by GL_UNPACK_LSB_FIRST. (See glPixelStore.)

Width multiplied by Height pixels are read from memory, starting at location Pixels. By default these pixels
are taken from adjacent memory locations, except that after every Width pixels are read, the read pointer
is advanced to the next 4-byte boundary. The 4-byte row alignment is specified by glPixelStore with
argument GL_UNPACK_ALIGNMENT, and it can be set to 1, 2, 4, or 8 bytes. Other pixel store
parameters specify different read pointer advancements, both before the first pixel is read, and after all
Width pixels are read. Refer to the glPixelStore subroutine for details on these options.

The Width multiplied by Height pixels that are read from memory are each operated on in the same way,
based on the values of several parameters specified by glPixelTransfer and glPixelMap. The details of
these operations, as well as the target buffer into which the pixels will be drawn, are specific to the format
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of the pixels, as specified by Format. Format can assume one of the following 18 symbolic values:

GL_COLOR_INDEX

GL_STENCIL_INDEX
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Each pixel is a single value, a color index. It is converted to fixed point,
with an unspecified number of bits to the right of the binary point,
regardless of the memory data type. Floating-point values convert to true
fixed-point values. Signed and unsigned integer data is converted with all
fraction bits set to 0 (zero). Bitmap data converts to either 0.0 or 1.0.

Each fixed-point index is then shifted left by GL_INDEX_SHIFT bits and
added to GL_INDEX_OFFSET. If GL_INDEX_SHIFT is negative, the shift
is to the right. In either case, 0 bits fill otherwise unspecified bit locations
in the result.

If the GL is in red, green, blue, alpha (RGBA) mode, the resulting index is
converted to an RGBA pixel using the GL_PIXEL_MAP_I_TO_R,
GL_PIXEL_MAP_I_TO_G, GL_PIXEL_MAP_I_TO_B, and
GL_PIXEL_MAP_I_TO_A tables. If the GL is in color index mode and
GL_MAP_COLOR is True, the index is replaced with the value that it
references in the lookup table GL_PIXEL_MAP_I_TO_Il. Whether the
lookup replacement of the index is done or not, the integer part of the
index is then ANDed with 2b -1, where b is the number of bits in a color
index buffer.

The resulting indices or RGBA colors are then converted to fragments by
attaching the current raster position z coordinate and texture coordinates
to each pixel, then assigning x and y window coordinates to the nth
fragment such that xn = xr + n mod Width and yn = yr + [n/Width], where
(xr, yr) is the current raster position. These pixel fragments are then
treated just like the fragments generated by rasterizing points, lines, or
polygons. Texture mapping, fog, and all the fragment operations are
applied before the fragments are written to the frame buffer.

Each pixel is a single value, a stencil index. It is converted to fixed point,
with an unspecified number of bits to the right of the binary point,
regardless of the memory data type. Floating-point values convert to true
fixed-point values. Signed and unsigned integer data is converted with all
fraction bits set to 0. Bitmap data converts to either 0.0 or 1.0.

Each fixed-point index is then shifted left by GL_INDEX_SHIFT bits and
added to GL_INDEX_OFFSET. If GL_INDEX_SHIFT is negative, the shift
is to the right. In either case, 0 bits fill otherwise unspecified bit locations
in the result. If GL_MAP_STENCIL is True, the index is replaced with the
value that it references in the lookup table GL_PIXEL_MAP_S_TO_S.
Whether the lookup replacement of the index is done or not, the integer
part of the index is then ANDed with 2b -1, where b is the number of bits
in the stencil buffer. The resulting stencil indices are then written to the
stencil buffer such that the nth index is written to location xn = xr + n mod
Width and yn = yr + [n/Width], where (xr, yr) is the current raster position.
Only the pixel ownership test, the scissor test, and the stencil writemask
affect these write operations.



GL_DEPTH_COMPONENT

GL_RGBA

Each pixel is a single depth component. Floating-point data is converted
directly to an internal floating-point format with unspecified precision.
Signed integer data is mapped linearly to the internal floating-point format
such that the most positive representable integer value maps to 1.0, and
the most negative representable value maps to -1.0. Unsigned integer
data is mapped similarly: the largest integer value maps to 1.0, and 0
maps to 0.0. The resulting floating-point depth value is then multiplied by
GL_DEPTH_SCALE and added to GL_DEPTH_BIAS. The result is
clamped to the range [0,1].

The resulting depth components are then converted to fragments by
attaching the current raster position color or color index and texture
coordinates to each pixel, then assigning x and y window coordinates to
the nth fragment such that xn = xr + n mod Width and yn = yr +
[n/Width], where (xr, yr) is the current raster position. These pixel
fragments are then treated just like the fragments generated by rasterizing
points, lines, or polygons. Texture mapping, fog, and all the fragment
operations are applied before the fragments are written to the frame
buffer.

Each pixel is a four-component group, red first, followed by green,
followed by blue, followed by alpha. Floating-point values are converted
directly to an internal floating-point format with unspecified precision.
Signed integer values are mapped linearly to the internal floating-point
format such that the most positive representable integer value maps to
1.0, and the most negative representable value maps to -1.0. Unsigned
integer data are mapped similarly: the largest integer value maps to 1.0,
and 0 maps to 0.0. The resulting floating-point color values are then
multiplied by GL_c_SCALE and added to GL_c_BIAS, where c is RED,
GREEN, BLUE, and ALPHA for the respective color components. The
results are clamped to the range [0,1].

If GL_MAP_COLOR is True, each color component is scaled by the size
of the lookup table GL_PIXEL_MAP_c_TO_c, then replaced by the value
that it references in that table. cis R, G, B, or A, respectively.

The resulting RGBA colors are then converted to fragments by attaching
the current raster position z coordinate and texture coordinates to each
pixel, then assigning x and y window coordinates to the nth fragment such
that xn = xr + n mod Width and yn = yr + [n/Width], where (xr, yr) is the
current raster position. These pixel fragments are then treated just like the
fragments generated by rasterizing points, lines, or polygons. Texture
mapping, fog, and all the fragment operations are applied before the
fragments are written to the frame buffer.
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GL_BGRA

GL_ABGR_EXT

GL_RED
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Each pixel is a four-component group, blue first, followed by green,
followed by red, followed by alpha. Floating-point values are converted
directly to an internal floating-point format with unspecified precision.
Signed integer values are mapped linearly to the internal floating-point
format such that the most positive representable integer value maps to
1.0, and the most negative representable value maps to -1.0. Unsigned
integer data are mapped similarly: the largest integer value maps to 1.0,
and 0 maps to 0.0. The resulting floating-point color values are then
multiplied by GL_c_SCALE and added to GL_c_BIAS, where c is BLUE,
GREEN, RED, and ALPHA for the respective color components. The
results are clamped to the range [0,1].

If GL_MAP_COLOR is True, each color component is scaled by the size
of the lookup table GL_PIXEL_MAP_c_TO_c, then replaced by the value
that it references in that table. cis B, G, R, or A, respectively.

The resulting BGRA colors are then converted to fragments by attaching
the current raster position z coordinate and texture coordinates to each
pixel, then assigning x and y window coordinates to the nth fragment such
that xn = xr + n mod Width and yn = yr + [n/Width], where (xr, yr) is the
current raster position. These pixel fragments are then treated just like the
fragments generated by rasterizing points, lines, or polygons. Texture
mapping, fog, and all the fragment operations are applied before the
fragments are written to the frame buffer.

Each pixel is a four-component group: for GL_RGBA, the red component
is first, followed by green, followed by blue, followed by alpha: for
GL_BGRA, the blue component is first, followed by green, followed by
red, followed by alpha: for GL_ABGR_EXT the order is alpha, blue,
green, and then red. Floating-point values are converted directly to an
internal floatingpoint format with unspecified precision. Signed integer
values are mapped linearly to the internal floating-point format such that
the most positive representable integer value maps to 1.0, and the most
negative representable value maps to -1.0. Unsigned integer data is
mapped similarly: the largest integer value maps to 1.0, and zero maps to
0.0. The resulting floating-point color values are then multiplied by
GL_c_SCALE and added to GL_c_BIAS, where c is RED, GREEN,
BLUE, and ALPHA for the respective color components. The results are
clamped to the range [0,1].

If GL_MAP_COLOR is true, each color component is scaled by the size
of lookup table GL_PIXEL_MAP_c_TO_c, then replaced by the value that
it references in that table. cis R, G, B, or A, respectively.

The resulting RGBA colors are then converted to fragments by attaching
the current raster position z coordinate and texture coordinates to each
pixel, then assigning x and y window coordinates to the nth fragment such
that

xn = xr + n mod width
yn=yr+ | n bwidthc

where (xr,yr) is the current raster position. These pixel fragments are then
treated just like the fragments generated by rasterizing points, lines, or
polygons. Texture mapping, fog, and all the fragment operations are
applied before the fragments are written to the frame buffer.

Each pixel is a single red component. This component is converted to the
internal floating-point format in the same way as the red component of an
RGBA pixel is, then it is converted to an RGBA pixel with green and blue
set to 0.0, and alpha set to 1.0. After this conversion, the pixel is treated
just as if it had been sent in as an RGBA pixel.



GL_GREEN

GL_BLUE

GL_ALPHA

GL_RGB

GL_BGR

GL_LUMINANCE

GL_LUMINANCE_ALPHA

GL_422_EXT

Each pixel is a single green component. This component is converted to
the internal floating-point format in the same way as the green component
of an RGBA pixel is, then it is converted to an RGBA pixel with red and
blue set to 0.0, and alpha set to 1.0. After this conversion, the pixel is
treated just as if it had been sent in as an RGBA pixel.

Each pixel is a single blue component. This component is converted to
the internal floating-point format in the same way as the blue component
of an RGBA pixel is, then it is converted to an RGBA pixel with red and
green set to 0.0, and alpha set to 1.0. After this conversion, the pixel is
treated just as if it had been sent in as an RGBA pixel.

Each pixel is a single alpha component. This component is converted to
the internal floating-point format in the same way as the alpha component
of an RGBA pixel is, then it is converted to an RGBA pixel with red,
green, and blue set to 0.0. After this conversion, the pixel is treated just
as if it had been sent in as an RGBA pixel.

Each pixel is a three-component group, red first, followed by green,
followed by blue. Each component is converted to the internal
floating-point format in the same way as the red, green, and blue
components of an RGBA pixel are. The color triple is converted to an
RGBA pixel with alpha set to 1.0. After this conversion, the pixel is treated
just as if it had been sent in as an RGBA pixel.

Each pixel is a three-component group, blue first, followed by green,
followed by red. Each component is converted to the internal floating-point
format in the same way as the blue, green, and red components of an
BGRA pixel are. The color triple is converted to an BGRA pixel with alpha
set to 1.0. After this conversion, the pixel is treated just as if it had been
sent in as an BGRA pixel.

Each pixel is a single luminance component. This component is converted
to the internal floating-point format in the same way as the red component
of an RGBA pixel is, then it is converted to an RGBA pixel with red,
green, and blue set to the converted luminance value, and alpha set to
1.0. After this conversion, the pixel is treated just as if it had been sent in
as an RGBA pixel.

Each pixel is a two-component group, luminance first, followed by alpha.
The two components are converted to the internal floating-point format in
the same way as the red component of an RGBA pixel is, then they are
converted to an RGBA pixel with red, green, and blue set to the converted
luminance value, and alpha set to the converted alpha value. After this
conversion, the pixel is treated just as if it had been sent in as an RGBA
pixel.

This extension is for use with the "YCbCr” color space, and should only
be used in systems that have the IBM_YCbCr extension. The
GL_YCBCR_TO_RGB_MATRIX_IBM matrix should be loaded using
glLoadNamedMatrixIBM before glDrawPixels is called with this
parameter. Each pixel is a two-component group. The first component is
Y. The second component is Cb in the even pixels and Cr in the odd
pixels. The Cb for each even pixel is used as the Cb value for that pixel
and its neighbor to the right. The Cr in each odd pixel is used as the Cr
value for that pixel and its neighbor to the left. (If the width of the image is
odd, then the colors will be undefined in the rightmost column.) Through
the use of the color matrix, Y then assumes the role of red, Cb becomes
green and Cr becomes blue. After this conversion, the pixel is treated just
as if it had been sent in as an RGB pixel.
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GL_422_REV_EXT

GL_422_AVERAGE_EXT

GL_422_REV_AVERAGE_EXT

This extension is for use with the "YCbCr” color space, and should only
be used in systems that have the IBM_YCbCr extension. The
GL_YCBCR_TO_RGB_MATRIX_IBM matrix should be loaded using
glLoadNamedMatrixIBM before glDrawPixels is called with this
parameter. Each pixel is a two-component group. The first component is
Cb in the even pixels and Cr in the odd pixels. The second component is
Y. The Cb for each even pixel is used as the Cb value for that pixel and
its neighbor to the right. The Cr in each odd pixel is used as the Cr value
for that pixel and its neighbor to the left. (If the width of the image is odd,
then the colors will be undefined in the rightmost column.) Through the
use of the color matrix, Y then assumes the role of red, Cb becomes
green and Cr becomes blue. After this conversion, the pixel is treated just
as if it had been sent in as an RGB pixel.

This extension is for use with the "YCbCr” color space, and should only
be used in systems that have the IBM_YCbCr extension. The
GL_YCBCR_TO_RGB_MATRIX_IBM matrix should be loaded using
glLoadNamedMatrixIBM before glDrawPixels is called with this
parameter. Each pixel is a two-component group. The first component is
Y. The second component is Cb in the even pixels and Cr in the odd
pixels. Each even pixel gets its Cb from itself, and its Cr from its neighbor
to the right. Each odd pixel gets its Cb from the average of its left and
right neighbor, and its Cr from the average of itself and its neighbor two to
the right. (If the width of the image is odd, then the colors will be
undefined in the rightmost column. If the neighbors to the right are not
present for a given fragment, we use GL_422_EXT to compute that
fragment.) Through the use of the color matrix, Y then assumes the role
of red, Cb becomes green and Cr becomes blue. After this conversion,
the pixel is treated just as if it had been sent in as an RGB pixel.

This extension is for use with the "YCbCr” color space, and should only
be used in systems that have the IBM_YCbCr extension. The
GL_YCBCR_TO_RGB_MATRIX_IBM matrix should be loaded using
glLoadNamedMatrixIBM before glDrawPixels is called with this
parameter. Each pixel is a two-component group. The first component is
Cb in the even pixels and Cr in the odd pixels. The second component is
Y. Each even pixel gets its Cb from itself, and its Cr from its neighbor to
the right. Each odd pixel gets its Cb from the average of its left and right
neighbor, and its Cr from the average of itself and its neighbor two to the
right. (If the width of the image is odd, then the colors will be undefined in
the rightmost column. If the neighbors to the right are not present for a
given fragment, we use GL_422_REV_EXT to compute that fragment.)
Through the use of the color matrix, Y then assumes the role of red, Cb
becomes green and Cr becomes blue. After this convers ion, the pixel is
treated just as if it had been sent in as an RGB pixel.

The following table summarizes the meaning of the valid constants for the Type parameter:

Type
GL_UNSIGNED_BYTE
GL_BYTE

GL_BITMAP
GL_UNSIGNED_SHORT
GL_SHORT
GL_UNSIGNED_INT
GL_INT

GL_FLOAT
GL_UNSIGNED_BYTE_3_3_2
GL_UNSIGNED_BYTE_2_3_3_REV
GL_UNSIGNED_SHORT 5 _6_5
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Corresponding Type
Unsigned 8-bit integer
Signed 8-bit integer

Single bits in unsigned 8-bit integers
Unsigned 16-bit integer
Signed 16-bit integer
Unsigned 32-bit integer
32-bit integer
Single-precision floating-point
Unsigned 8-bit integer
Unsigned 8-bit integer
Unsigned 16-bit integer



GL_UNSIGNED_SHORT_5_6_5_REV Unsigned 16-bit integer

GL_UNSIGNED_SHORT 4 4 4 4 Unsigned 16-bit integer
GL_UNSIGNED_SHORT 4 4 4 4 REV Unsigned 16-bit integer
GL_UNSIGNED_SHORT 5 5 5 1 Unsigned 16-bit integer
GL_UNSIGNED_SHORT_1_5 5 5 REV Unsigned 16-bit integer
GL_UNSIGNED_INT_8 8 8 8 Unsigned 32-bit integer
GL_UNSIGNED_INT_8_8_8_8_REV Unsigned 32-bit integer
GL_UNSIGNED_INT_10_10_10_2 Unsigned 32-bit integer
GL_UNSIGNED_INT_2_10_10_10_REV Unsigned 32-bit integer

The rasterization described thus far assumed pixel zoom factors of 1.0. If glPixelZoom is used to change
the x and y pixel zoom factors, pixels are converted to fragments as follows. If (xr, yr) is the current raster
position, and a given pixel is in the nth column and mth row of the pixel rectangle, fragments are
generated for pixels whose centers are in the rectangle with corners at (xr + zoomx n, yr + zoomy m) and
(xr + zoomx (n + 1), yr + zoomy (m + 1)), where zoomx is the value of GL_ZOOM_X and zoomy is the
value of GL_ZOOM_Y.

Parameters
Width Specifies the width of the pixel rectangle that will be written into the frame buffer.
Height Specifies the height of the pixel rectangle that will be written into the frame buffer.

Format Specifies the format of the pixel data. Symbolic constants GL_COLOR_INDEX, GL_STENCIL_INDEX,
GL_DEPTH_COMPONENT, GL_RED, GL_GREEN, GL_BLUE, GL_ALPHA, GL_RGB, GL_RGBA,
GL_BGR, GL_BGRA, GL_ABGR_EXT, GL_LUMINANCE, GL_LUMINANCE_ALPHA, GL_422_EXT,
GL_422_REV_EXT, GL_422_AVERAGE_EXT, and GL_422_REV_AVERAGE_EXT are accepted.

Type Specifies the data type for Pixels. Symbolic constants GL_UNSIGNED_BYTE, GL_BYTE, GL_BITMAP,
GL_UNSIGNED_SHORT, GL_SHORT, GL_UNSIGNED_INT, GL_INT, GL_FLOAT,
GL_UNSIGNED_BYTE_3_3_2, GL_UNSIGNED_BYTE_2_3_3_REV, GL_UNSIGNED_SHORT_5_6_5,
GL_UNSIGNED_SHORT_5_6_5_REV, GL_UNSIGNED_SHORT_4_4 4 _4,
GL_UNSIGNED_SHORT_4

4
5551,
GL_UNSIGNED_SHORT_1_5_5_5_REV, GL_UNSIGNED_INT_8_8_8_8,

GL_UNSIGNED_INT_8_8_8_8 REV, GL_UNSIGNED_INT_10_1 0__1 0_2, and

GL_UNSIGNED_INT_2_10_10_10_REV, are accepted.
Pixels Specifies a pointer to the pixel data.

6
4_4 4 REV, GL_UNSIGNED_SHORT_5_5

=

Notes

Format of GL_ABGR_EXT is part of the _extname (EXT_abgr) extension, not part of the core GL
command set.

Packed pixel types and BGR/BGRA formats are only supported in OpenGL 1.2 or later.

Errors

GL_INVALID_VALUE Either Width or Height is negative.

GL_INVALID_ENUM Format or Type is not one of the accepted values.

GL_INVALID_OPERATION Format is GL_RED, GL_GREEN, GL_BLUE, GL_ALPHA, GL_RGB,
GL_RGBA, GL_AGBR_EXT, GL_LUMINANCE, GL_LUMINANCE_ALPHA,
and the GL is in color index mode.

GL_INVALID_ENUM Type is GL_BITMAP and Format is not either GL_COLOR_INDEX or
GL_STENCIL_INDEX.

GL_INVALID_OPERATION Format is GL_STENCIL_INDEX and there is no stencil buffer.

GL_INVALID_OPERATION The glDrawPixels subroutine is called between a call to glBegin and the

corresponding call to glEnd.
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Associated Gets

Associated gets for the glDrawPixels subroutine are as follows. (See the m subroutine for more
information.)

glGet with argument GL_CURRENT_RASTER_POSITION

glGet with argument GL_CURRENT_RASTER_POSITION_VALID.

Files

lust/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information
The W subroutine, M

subroutine,

glBlendFunc

or glEnd subroutine,

subroutine%

gliDrawRangeElements Subroutine

Purpose
Renders primitives from array data. This subrotuine is only supported on OpenGL 1.2 and later.
Library
OpenGL C bindings library: libGL.a
C Syntax
void g1DrawRangeElements (GLenum M,
GLuint M,
GLuint E,
GLsizei M,
GLenum m,
const GLvoid Eindiced)
Description

The glDrawRangeElements subroutine lets you specify multiple geometric primitives with very few
subroutine calls. Instead of calling a GL function to pass each individual vertex, normal, texture coordinate,
edge flage, or color, you can prespecify separate arrays of vertexes, normals, and so on and use them to
construct a sequence of primitives with a single call to glDrawRangeElements.

When glDrawRangeElements is called, it uses count sequential elements from indices to construct a
sequence of geometric primitives. GLuint start and GLuint end specify the values between which all
values in the array indices must lie. GLenum mode specifies what kind of primitives are constructed and
how the array elements construct these primitives. If GL_VERTEX_ARRAY is not enabled, no geometric
primitives are generated.

The recommended maximum amounts of vertex and index data can be determined by calling Getintegerv
with the symbolic constants MAX_ELEMENTS_VERTICES and MAX_ELEMENTS_INDICES. If
end-start+1 is greater than the value of MAX_ELEMENTS_VERTICES,or if count is greater than the value
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of MAX_ELEMENTS_INDICES, then the call may operate at reduced performance. There is no
requirement that all vertices in the range [start,end] be referenced. However, the implementation may
partially process unused vertices, reducing performance from what could be achieved with an optimal
index set.

Vertex attributes that are modified by glDrawRangeElements have an unspecified value after
glDrawRangeElements returns. For example, if GL_COLOR_ARRAY is enabled, the value of the current
color is undefined after giDrawRangeElements executes. Attributes that are not modified remain well
defined.

Parameters

mode Specifies what kind of primitives to render. Symbolic constants GL_POINTS, GL_LINE_STRIP,
GL_LINE_LOOP, GL_LINES, GL_TRIANGLE_STRIP, GL_TRIANGLE_FAN, GL_TRIANGLES,
GL_QUAD_STRIP, GL_QUADS, and GL_POLYGON are accepted.

start Specifies the start value in indices. Must be less than the end value in indices.

end Specifies the end value in indices. Must be greater than the start value in indices.

count Specifies the number of elements to be rendered.

type Specifies the type of the values in indices. Must be one of GL_UNSIGNED_BYTE,
GL_UNSIGNED_SHORT, or GL_UNSIGNED_INT.

indices Specifies a pointer to the location where the indices are stored.

Notes

The glDrawRangeElements subroutine is available only if the GL version is 1.1 or greater.

The glDrawRangeElements subroutine is included in display lists. If gIDrawRangeElements is entered
into a display list, the necessary array data (determined by the array pointers and enables) is also entered
into the display list. Because the array pointers and enables are client side state, their values affect display
lists when the lists are created, not when the lists are executed.

Errors
GL_INVALID_ENUM is generated if mode is not an accepted value.

GL_INVALID_VALUE is generated if count is negative or the end value is less than the start value.

GL_INVALID_OPERATION is generated if giIDrawRangeElements is executed between the execution of
glBegin and the corresponding glEnd.

Related Information
subroutine,

The lglArrayFlement subroutine subroutine, iglDrawArrays
glEdgeFlagPointed subroutine, subroutine, iglindexPointed subroutine, giNormalPainted
subroutine, glTexCoardPointer subroutine, gl\VertexPointed subroutine.

glEdgeFlag Subroutine

Purpose
Marks edges as either boundary or nonboundary.

Library
OpenGL C bindings library: libGL.a
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C Syntax
void gl1EdgeFlag(GLboolean FElad)

void glEdgeFlagv(const GLboolean m)

Description

Each vertex of a polygon, separate triangle, or separate quadrilateral specified between giBegin and
glEnd is marked as the start of either a boundary or nonboundary edge. If the current edge flag is True
when the vertex is specified, the vertex is marked as the start of a boundary edge. Otherwise, the vertex is
marked as the start of a nonboundary edge. glEdgeFlag sets the edge flag to True if the Flag parameter
is nonzero; otherwise, the edge flag is set to False.

The vertices of connected triangles and connected quadrilaterals are always marked as a boundary,
regardless of the value of the edge flag.

Boundary and nonboundary edge flags on vertices are significant only if GL_POLYGON_MODE is set to
GL_POINT or GL_LINE. See glPolygonMode.

Initially, the edge flag bit is True.

Parameters
Flag Specifies the current edge flag value, either True or False.
Flagv Specifies a pointer to an array that contains a single Boolean element (either True or False). Replaces the

current edge flag value.

Notes

The current edge flag can be updated at any time. In particular, glEdgeFlag can be called between a call
to glBegin and the corresponding call to glEnd.

Associated Gets

Associated gets for the glEdgeFlag subroutine are as follows. (See the m subroutine for more
information.)

glGet with argument GL_EDGE_FLAG.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information
The lgIBegid subroutine inted subroutine, lgIEdgeFlagPainterEXT subroutine, GIEnd

subroutine, subroutine.

glEdgeFlagPointer Subroutine

Purpose
Defines an array of edge flags.
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Library
OpenGL C bindings library: libGL.a

C Syntax

void glEdgeFlagPointer( GLsizei w,
const GLvoid =* )

Description

The glEdgeFlagPointer subroutine specifies the location and data format of an array of Boolean edge
flags to use when rendering. The stride parameter gives the byte stride from one edge flag to the next
allowing vertices and attributes to be packed into a single array or stored in separate arrays. (Single array

storage may be more efficient on some implementations; see glinterleavedArraysd.)

When an edge flag array is specified, stride and pointer are saved as client side state.

To enable and disable the edge flag array, call glEnableClientState and glDisableClientState with the
argument GL_EDGE_FLAG_ARRAY. If enabled, the edge flag array is used when glDrawArrays,
gliDrawElements or glArrayElement is called.

Use glDrawArrays, glMultiDrawArraysEXT, or glMultiModeDrawArraysIBM to construct a sequence of
primitives from prespecified vertex and vertex attribute arrays. Use glArrayElement to specify primitives
by indexing vertices and vertex attributes. Use glDrawElements, glMultiDrawElementsEXT,
glMultiModeDrawElementsIBM, or giIDrawRangeElements to construct a sequence of primitives by
indexing vertices and vertex attributes.

If enabled, the Edge Flag array is used when glDrawArrays, glDrawElements, glArrayElements,
glMultiDrawArraysEXT, glMultiDrawElementsEXT, giMultiModeDrawArraysIBM,
glMultiModeDrawElementsIBM, or giDrawRangeElements is called.

Parameters

stride Specifies the byte offset between consecutive edge flags. If stride is zero (the initial value), the edge
flags are understood to be tightly packed in the array. The initial value is 0.

pointer Specifies a pointer to the first edge flag in the array. The initial value is 0 (NULL pointer).

Notes

The glEdgeFlagPointer subroutine is available only if the GL version is 1.1 or greater.

The edge flag array is initially disabled and it won’t be accessed when glArrayElement, giIDrawElements,
or glDrawArrays is called.

Execution of glEdgeFlagPointer is not allowed between glBegin and the corresponding glEnd, but an
error may or may not be generated. If an error is not generated, the operation is undefined.

The glEdgeFlagPointer subroutine is typically implemented on the client side with no protocol.

Since the edge flag array parameters are client side state, they are not saved or restored by glPushAttrib
and glPopAttrib. Use glPushClientAttrib and glPopClientAttrib instead.

The glEdgeFlagPointer subroutine is not included in display lists.

Error Codes
GL_INVALID_ENUM is generated if stride is negative.
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Associated Gets
glisEnabled with argument GL_EDGE_FLAG_ARRAY

glGet with argument GL_EDGE_FLAG_ARRAY_STRIDE

glGetPointerv with argument GL_EDGE_FLAG_ARRAY_POINTER

Related Information
The lglArrayElement subroutine, GlCalorPointed subroutine, subroutine, lglDrawElementd

subroutine, i subroutine, m subroutine, subroutine,
subroutine, igiNarmalPointed subroutine, i ibl subroutine,

subroutine, iglTexCoardPointet subroutine, igl\ertexPointed subroutine.

glEdgeFlagPointerEXT Subroutine

Purpose
Defines an array of edge flags.

Library
OpenGL C bindings library: libGL.a

C Syntax
void g]EdgeF]aﬁPointerEXT(GLsizei M,

GLsizei

const GLboolean kpointed)

Description

glEdgeFlagPointerEXT specifies the location and data format of an array of boolean edge flags to use
when rendering. stride gives the byte stride from one edge flag to the next allowing vertexes and attributes
to be packed into a single array or stored in separate arrays. (Single-array storage may be more efficient
on some implementations.) count indicates the number of array elements (counting from the first) that are
static. Static elements may be modified by the application, but once they are modified, the application
must explicitly respecify the array before using it for any rendering. When an edge flag array is specified,
stride, count and pointer are saved as client-side state, and static array elements may be cached by the
implementation.

The edge flag array is enabled and disabled using glEnable and glDisable with the argument
GL_EDGE_FLAG_ARRAY_EXT. If enabled, the edge flag array is used when glDrawArraysEXT or
glArrayElementEXT is called.

Use glDrawArrays, glMultiDrawArraysEXT, or glMultiModeDrawArraysIBM to construct a sequence of
primitives from prespecified vertex and vertex attribute arrays. Use glArrayElement to specify primitives
by indexing vertices and vertex attributes. Use glDrawElements, glMultiDrawElementsEXT,
glMultiModeDrawElementsIBM, or giDrawRangeElements to construct a sequence of primitives by
indexing vertices and vertex attributes.

If enabled, the Edge Flag array is used when glDrawArrays, glDrawElements, glArrayElements,

glMultiDrawArraysEXT, glMultiDrawElementsEXT, glMultiModeDrawArraysIBM,
glMultiModeDrawElementsIBM, or giDrawRangeElements is called.
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Parameters

stride Specifies the byte offset between consecutive edge flags. If stride is zero the edge flags are
understood to be tightly packed in the array.

count Specifies the number of edge flags, counting from the first, that are static.

pointer Specifies a pointer to the first edge flag in the array.

Notes

Non-static array elements are not accessed until glArrayElementEXT or glDrawArraysEXT is executed.

By default the edge flag array is disabled and it won’t be accessed when glArrayElementEXT or
glDrawArraysEXT is called.

Although, it is not an error to call glEdgeFlagPointerEXT between the execution of glBegin and the
corresponding execution of glEnd, the results are undefined.

glEdgeFlagPointerEXT will typically be implemented on the client side with no protocol.

Since the edge flag array parameters are client side state, they are not saved or restored by glPushAttrib
and glPopAttrib.

glEdgeFlagPointerEXT commands are not entered into display lists.
glEdgeFlagPointerEXT is part of the _extname(EXT_vertex_array) extension, not part of the core GL

command set. If _extstring(EXT_vertex_array) is included in the string returned by glGetString, when
called with argument GL_EXTENSIONS, extension _extname(EXT_vertex_array) is supported.

Errors
GL_INVALID_ENUM is generated if stride or count is negative.

Associated Gets
gllsEnabled with argument GL_EDGE_FLAG_ARRAY_EXT .

glGet with argument GL_EDGE_FLAG_ARRAY_STRIDE_EXT.

glGet with argument GL_EDGE_FLAG_ARRAY_COUNT_EXT.

glGetPointervEXT with argument GL_EDGE_FLAG_ARRAY_POINTER_EXT.

File

lusr/include/GL/glext.h Contains extensions to C language constants, variable type definitions,

and ANSI function prototypes for OpenGL.

Related Information

The iglArrayElementEXT subroutine, lglColorPointerEXT subroutine, lglDrawArraysEXT subroutine,
i subroutine, glindexPainterEXT subroutine, lgiNormalPaointerEXT subroutine,

subroutine, iglVertexPointerEXT subroutine.
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glEdgeFlagPointerListiBM Subroutine

Purpose
Defines a list of edge flag arrays.

Library
OpenGL C bindings library: libGL.a

C Syntax

void glEdgeFlagPointerListIBM ( GLint @,
const GLboolean ** m,
GLint ptrstridd)

Description

The glEdgeFlagPointerListIBM subroutine specifies the location and data format of a list of arrays of
edge flags to use when rendering. The stride parameter gives the byte stride from one edge flag to the
next allowing vertices and attributes to be packed into a single array or stored in separate arrays.
(Single-array storage may be more efficient on some implementations; see glinterleavedArrays). The
ptrstride parameter specifies the byte stride from one pointer to the next in the pointer array.

When an edge flag array is specified, stride, pointer and ptrstride are saved as client side state.

A stride value of 0 does not specify a "tightly packed” array as it does in glEdgeFlagPointer. Instead, it
causes the first array element of each array to be used for each vertex. Also, a negative value can be
used for stride, which allows the user to move through each array in reverse order.

To enable and disable the edge flag arrays, call glEnableClientState and glDisableClientState with the
argument GL_EDGE_FLAG_ARRAY. The edge flag array is initially disabled. When enabled, the edge
flag arrays are used when glMultiDrawArraysEXT, glMultiDrawElementsEXT,
giMultiModeDrawArraysIiBM, glMultiModeDrawElementsiBM, glDrawArrays, glDrawElements or
glArrayElement is called. The last three calls in this list will only use the first array (the one pointed at by
pointer[0]). See the descriptions of these routines for more information on their use.

Use glDrawArrays, glMultiDrawArraysEXT, or giMultiModeDrawArraysIBM to construct a sequence of
primitives from prespecified vertex and vertex attribute arrays. Use glArrayElement to specify primitives
by indexing vertices and vertex attributes. Use glDrawElements, glMultiDrawElementsEXT,
glMultiModeDrawElementsIBM, or giDrawRangeElements to construct a sequence of primitives by
indexing vertices and vertex attributes.

If enabled, the Edge Flag array is used when glDrawArrays, glDrawElements, glArrayElements,
glMultiDrawArraysEXT, glMultiDrawElementsEXT, glMultiModeDrawArraysIBM,
glMultiModeDrawElementsIBM, or giDrawRangeElements is called.

Parameters

stride Specifies the byte offset between consecutive edge flags. The initial value is 0.

pointer Specifies a list of edge flag arrays. The initial value is 0 (NULL pointer).

ptrstride Specifies the byte stride between successive pointers in the pointer array. The initial value is 0.
Notes

The glEdgeFlagPointerListIBM subroutine is available only if the GL_IBM_vertex_array_lists extension is
supported.
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Execution of glEdgeFlagPointerListIBM is not allowed between glBegin and the corresponding glEnd,
but an error may or may not be generated. If an error is not generated, the operation is undefined.

The glEdgeFlagPointerListIBM subroutine is typically implemented on the client side.

Since the edge flag array parameters are client side state, they are not saved or restored by glPushAttrib
and glPopAttrib. Use glPushClientAttrib and glPopClientAttrib instead.

When a glEdgeFlagPointerListIBM call is encountered while compiling a display list, the information it
contains does NOT contribute to the display list, but is used to update the immediate context instead.

The glEdgeFlagPointer call and the glEdgeFlagPointerListIBM call share the same state variables. A
glEdgeFlagPointer call will reset the edge flag list state to indicate that there is only one edge flag list, so

that any and all lists specified by a previous glEdgeFlagPointerListIBM call will be lost, not just the first
list that it specified.

Error Codes
None.

Associated Gets
glisEnabled with argument GL_EDGE_FLAG_ARRAY.

glGetPointerv with argument GL_EDGE_FLAG_ARRAY_LIST_IBM.
glGet with argument GL_EDGE_FLAG_ARRAY_LIST_STRIDE_IBM.

glGet with argument GL_EDGE_FLAG_ARRAY_STRIDE.

el subroutine, subroutine,
subroutlne subroutine, lglGetPaintery

Related Information
The glArrayElemeni subroutine, g :

glDrawFlements subroutine, Ig
subroutine, subroutlne 0 2 ayd subroutine,

subroutine, i subroutme i subroutine,

subroutine, g].Nm:maI.an.ted subroutine, glPopClientAttrihl subroutine,
subroutine, glTexCaardPaintet subroutine, iglVertexPainted subroutine.

glEnable or glDisable Subroutine

Purpose

Enables or disables a GL capability.
Library

OpenGL C bindings library: libGL.a
C Syntax

void glEnable(GLenum
void glDisable(GLenum Ctapahility)
Description

glEnable and glDisable enable and disable various capabilities. Use gllsEnable or glGet to determine
the current setting of any capability. Both glEnable and glDisable take a single argument, capability,
which may assume one of the following values:
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GL_ALPHA_TEST
GL_AUTO_NORMAL

GL_BLEND

GL_CLIP_PLANE/

GL_COLOR_ARRAY_EXT

GL_COLOR_LOGIC_OP

GL_COLOR_MATERIAL

GL_COLOR_SUM_EXT

GL_CULL_FACE

GL_CULL_VERTEX_IBM

GL_DEPTH_TEST
GL_DITHER

GL_EDGE_FLAG_ARRAY_EXT
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If enabled, do alpha testing. (See blAlphaFund.)

If enabled, compute surface normal vectors analytically when
either GL_MAP2_VERTEX_3 or GL_MAP2_VERTEX_4 is used
to generate vertices. (See biMap3)
If enabled, blend the incoming red, green, blue, alpha (RGBA)
color values with the values in the color buffers. (See

)
If enabled, clip geometry against user-defined clipping plane i.
(See pIClipPland)
If enabled, colors are taken from the color array when
glArrayElementEXT or glDrawArraysEXT is called. (See

bIColorPainterEXT], lglArrayElementEXT and
blDrawArraysEXTl.)

If enabled, apply the currently selected logical operation to the
incoming color and color buffer values. The initial value is
GL_FALSE. (See blLagicOg.)

If enabled, have one or more material parameters track the
current color. (See W.)

If enabled, user may specify the RGB components of the
secondary color used in the Color Sum stage, instead of using the
default (0,0,0,0) color. This applies only in RGBA mode and when

LIGHTING is disabled. (See lglSecondaryColorEXT!.)
If enabled, cull polygons based on their winding in window
coordinates. (See m.)
If enabled, cull polygons based on their vertex normals. When
vertex culling is enabled, vertices are classified as front or back
facing according to the sign of the dot product between the
normal at the vertex and an eye direction vector from the vertex
toward the eye position. When (normal dot eye_direction) <= 0 the
vertex is classified as back facing. When (normal dot
eye_direction) > 0 the vertex is classified as front facing. Vertices
are culled when the face orientation determined by the dot
product is the same as the face specified by CullFace. When all
of the vertices of a polygon are culled, then the polygon may be
culled. Unlike GL_CULL_VERTEX_EXT, vertex culling using
GL_CULL_VERTEX_IBM does not necessarily result in polygons
being culled even if all of the vertices of the polygon are culled.
The eye direction is determined by transforming the column vector
(0, 0, 1) by the upper leftmost 3x3 matrix taken from the inverse
of the modelview matrix. The eye direction is undefined if the
modelview matrix is singular or nearly singular. This operation in
effect projects the z axis in eye coordinates back into object
space. If the projection matrix or DepthRange settings cause the z
axis in window coordinates to be misaligned with the z axis in eye
coordinates, this extension should not be used. Vertex culling is
performed independently of face culling. Polygons on the
silhouettes of objects may have both front and back facing
vertices. Since polygons are culled only if all of their vertices are
culled and are not necessarily culled by GL_CULL_VERTEX_IBM
even in that case, face culling may have to be used in addition to
vertex culling in order to correctly cull silhouette polygons.
If enabled, do depth comparisons and update the depth buffer.
(See glDepthFund and lDepthRangs.)
If enabled, dither color components or indices before they are
written to the color buffer.
If enabled, edge flags are taken from the edge flags array when
IArrayEIementEXT or glDrawArraysEXT is called. (See

| glArrayElementEXT and

)



GL_FOG

GL_INDEX_ARRAY_EXT

GL_LIGHT/

GL_LIGHTING

GL_LINE_SMOOTH
GL_LINE_STIPPLE
GL_LOGIC_OP
GL_MAP1_COLOR_4
GL_MAP1_INDEX
GL_MAP1_NORMAL
GL_MAP1_TEXTURE_COORD _1

GL_MAP1_TEXTURE_COORD_2

GL_MAP1_TEXTURE_COORD_3

GL_MAP1_TEXTURE_COORD_4

GL_MAP1_VERTEX_3

GL_MAP1_VERTEX_4

GL_MAP2_COLOR_4
GL_MAP2_INDEX
GL_MAP2_NORMAL
GL_MAP2_TEXTURE_COORD _1

GL_MAP2_TEXTURE_COORD_2

GL_MAP2_TEXTURE_COORD_3

GL_MAP2_TEXTURE_COORD_4

If enabled, blend a fog color into the post-texturing color. (See

blEag))

If enabled, color indexes are taken from the color index array

when glArrayElementEXT or glDrawArraysEXT is called. (See

glindexPainterEXT], glArrayFlementEXT and

blDrawArraysFXTl)

If enabled, include light i in the evaluation of the lighting equation.

(See glLightMadel and iglLight.)

If enabled, use the current lighting parameters to compute the

vertex color or index. Otherwise, simply associate the current

color or index with each vertex. (See glMaterial, glLightModel,

and plLight))

If enabled, draw lines with correct filtering. Otherwise, draw

aliased lines. (See GlLineWidtH.)

If enabled, use the current line stipple pattern when drawing lines.

(See blLineStippld)

If enabled, apply the currently selected logical operation to the

incoming and color buffer indices. (See m.)

If enabled, calls to glEvalCoord1, glEvalMesh1, and

glEvalPoint1 will generate RGBA values. (See w.)

If enabled, calls to glEvalCoord1, glEvalMesh1, and

glEvalPoint1 will generate color indices. (See W.)

If enabled, calls to glEvalCoord1, glEvalMesh1, and

glEvalPoint1 will generate normals. (See w.)

If enabled, calls to glEvalCoord1, glEvalMesh1, and

glEvalPoint1 will generate s texture coordinates. (See w.)

If enabled, calls to glEvalCoord1, glEvalMesh1, and
IEvalPoint1 will generate s and f texture coordinates. (See

gm-)

If enabled, calls to glEvalCoord1, glEvalMesh1, and
IEvalPoint1 will generate s, t, and r texture coordinates. (See

gm-)

If enabled, calls to glEvalCoord1, glEvalMesh1, and
IEvalPoint1 will generate s, t, r, and q texture coordinates. (See

gml)

If enabled, calls to glEvalCoord1, glEvalMesh1, and

glEvalPoint1 will generate will generate x, y, and z vertex

coordinates. (See biMap1.)

If enabled, calls to glEvalCoord1, glEvalMesh1, and

glEvalPoint1 will generate homogeneous x, y, z, and w vertex

coordinates. (See m.)

If enabled, calls to glEvalCoord2, glEvalMesh2, and

glEvalPoint2 will generate RGBA values. (See giMap2)

If enabled, calls to glEvalCoord2, glEvalMesh2, and

glEvalPoint2 will generate color indices. (See [giMap3.)

If enabled, calls to glEvalCoord2, glEvalMesh2, and

glEvalPoint2 will generate normals. (See biMap3)

If enabled, calls to glEvalCoord2, glEvalMesh2, and

glEvalPoint2 will generate s texture coordinates. (See lgiMapd.)

If enabled, calls to glEvalCoord2, glEvalMesh2, and
IEvalPoint2 will generate s and t texture coordinates. (See

gm-)

If enabled, calls to glEvalCoord2, glEvalMesh2, and
IEvalPoint2 will generate s, t, and r texture coordinates. (See

gm-)

If enabled, calls to glEvalCoord2, glEvalMesh2, and
IEvalPoint2 will generate s, t, r, and q texture coordinates. (See

gm-)
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GL_MAP2_VERTEX_3

GL_MAP2_VERTEX_4

GL_NORMAL_ARRAY_EXT

GL_NORMALIZE

GL_OCCLUSION_CULLING_HP

GL_POLYGON_OFFSET_EXT

GL_POLYGON_OFFSET_FILL

GL_POLYGON_OFFSET_LINE

GL_POLYGON_OFFSET_POINT

GL_POINT_SMOOTH

GL_POLYGON_SMOOTH

GL_POLYGON_STIPPLE

GL_RESCALE_NORMAL

GL_RESCALE_NORMAL_EXT

GL_SCISSOR_TEST
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If enabled, calls to glEvalCoord2, glEvalMesh2, and
glEvalPoint2 will generate will generate x, y, and z vertex
coordinates. (See m.)

If enabled, calls to glEvalCoord2, glEvalMesh2, and
glEvalPoint2 will generate homogeneous x, y, z, and w vertex
coordinates. (See giMap2)

If enabled, normals are taken from the normal array when
glArrayElementEXT or glDrawArraysEXT is called. (See

) and
blDrawArraysEXT)
If enabled, normal vectors specified with gINormal are scaled to
unit length after transformation. (See [giNormal.)
If enabled, the occlusion testing described within extension
HP_occlusion_test is performed. This extension allows an
application to render some geometry and, at the completion of the
rendering, to determine if any of the geometry could or did modify
the depth buffer (in other words, a depth buffer test succeeded).
(See glGet with parameter
GL_OCCLUSION_TEST_RESULT_HP). Occlusion culling
operates independently of the current rendering state (in other
words, when occlusion culling is enabled, fragments are
generated and the depth and/or color buffer may be updated). To
prevent updating the depth/color buffers, the application must
disable updates to these buffers. As a side effect of calling glGet
with parameter GL_OCCLUSION_TEST_RESULT_HP, the
internal result state is cleared, and it is reset for a new bounding
box test.
If enabled, an offset is added to z values of a polygon’s fragments
before the depth comparison is performed. (See
blPolyganQffsetEXT)
If enabled, and if the polygon is rendered in GL_FILL mode, an
offset is added to z values of a polygon’s fragments before the

depth comparison is performed. The initial value is GL_FALSE.
(See biBolygonGiisel)

If enabled, and if the polygon is rendered in GL_LINE mode, an
offset is added to z values of a polygon’s fragments before the
depth comparison is performed. The initial value is GL_FALSE.
(See blPalyganOffset.)

If enabled, an offset is added to z values of a polygon’s fragments
before the depth comparison is performed, if the polygon is
rendered in GL_POINT mode. The initial value is GL_FALSE.
(See QlPalygonOffsei.)

If enabled, draw points with proper filtering. Otherwise, draw
aliased points. (See bIPaintSizd.)

If enabled, draw polygons with proper filtering. Otherwise, draw
aliased polygons. (See bIPalygonMadd.)

If enabled, use the current polygon stipple pattern when rendering
polygons. (See glPalygonStippld.)

If normal rescaling is enabled, a new operation is added to the
transformation of the normal vector into eye coordinates. The
normal vector is rescaled after it is multiplied by the inverse
modelview matrix and before it is normalized.

If normal rescaling is enabled, a new operation is added to the
transformation of the normal vector into eye coordinates. The
normal vector is rescaled after it is multiplied by the inverse
modelview matrix and before it is normalized.

If enabled, discard fragments that are outside the scissor
rectangle. (See m.)




GL_STENCIL_TEST

GL_TEXTURE_1D

GL_TEXTURE_2D

GL_TEXTURE_3D

GL_TEXTURE_3D_EXT

GL_TEXTURE_COLOR_TABLE_EXT

GL_TEXTURE_COORD_ARRAY_EXT

GL_TEXTURE_GEN_Q

GL_TEXTURE_GEN_R

GL_TEXTURE_GEN_S

GL_TEXTURE_GEN_T

GL_UPDATE_CLIP_VOLUME_HINT

GL_VERTEX_ARRAY_EXT

If enabled, do stencil testing and update the stencil buffer. (See
piStencilFund and blStencilOp.)
If enabled, one-dimensional texturing is performed (unless
two-dimensional texturing is also enabled). (See lgiTeximage1D.)
If enabled, two-dimensional texturing is performed. (See

)
If enabled, three-dimensional texturing is performed. (See

)
If enabled, three-dimensional texture mapping is performed. (See
plTeximage3DEXT.)
If enabled, a color lookup table is added to the texture
mechanism. (See gICalorTabld.)
If enabled, texture coordinates are taken from the texture
coordinates array when glArrayElementEXT or

IDrawArraysEXT is called. (See glTexCoordPointerEXT,

Emammmm and iglDrawArraysEXT.)
If enabled, the g texture coordinate is computed using the texture
generation function defined with glTexGen. Otherwise the current
q texture coordinate is used. (See M.)
If enabled, the rtexture coordinate is computed using the texture
generation function defined with glTexGen. Otherwise the current
r texture coordinate is used. (See m.)
If enabled, the s texture coordinate is computed using the texture
generation function defined with glTexGen. Otherwise the current
s texture coordinate is used. (See m.)
If enabled, the t texture coordinate is computed using the texture
generation function defined with glTexGen. Otherwise, the current
t texture coordinate is used. (See glTexGed.)
If enabled, calls to ClipBoundingBoxIBM,
ClipBoundingSpherelBM, and ClipBoundingVerticesIBM will
result in updates to the VOLUME_CLIPPING_HINT_EXT state. A
result of REJECT_IBM causes the hint to be set to DONT_CARE.
A result of CLIP_IBM causes the hint to be set to NICEST. A
result of ACCEPT_IBM causes the hint to be set to FASTEST. If
the EXT_clip_volume_hint extension is not supported, then the

If enabled, vertexes are taken from the vertex array when
glArrayElementEXT or glDrawArraysEXT is called. (See

) and
blDrawArraysFXTl)
Parameters
capability Specifies a symbolic constant indicating a GL capability. Initially, all are disabled except
GL_DITHER.
Errors

GL_INVALID_ENUM
GL_INVALID_OPERATION

capability is not an accepted value.
The glEnable subroutine is called between a call to glBegin and the
corresponding call to glEnd.
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Files

lust/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information

subroutine, subroutine, or glEnd subroutine,
subroutme subroutme subroutme blCalotBomtetEXJi

subroutlne subroutlne subroutine, subroutine,
subroutine, W subroutine, subroutir%mm
subroutine, subroutine subroutine subroutine
subroutine, subroutine, and the subroutine.
he lgiMap1 subroutine, biMap3d subroutine, lgiMaterial subroutine, GINarmal subroutine,
subroutine, glPointSizel subroutine, glPolygonMode subroutine, lglPalyganOffsed
subroutine, bIPalygonOffsetEXT subroutine, hlPalygonStippld subroutine, lglScissat subroutine,

alTexGen
XT subroutine.

glTexCoordPointerEXT subroutlne iTeximagelD

subroutine, and the b

subroutine,

glEnableClientState or glDisableClientState Subroutine

Purpose
Enables or disables an array.

Library
OpenGL C bindings library: libGL.a

C Syntax
void glEnableClientState(GLenum brray)

void glDisableClientState (GLenum [krral)

Description

The glEnableClientState subroutine lets you enable individual arrays, and glDisableClientState lets you
disable individual arrays.

Parameters

array Specifies the array to enable or disable. Symbolic constraints GL_EDGE_FLAG_ARRAY,
GL_TEXTURE_COORD_ARRAY, GL_COLOR_ARRAY, GL_INDEX_ARRAY, GL_NORMAL_ARRAY,
GL_VERTEX_ARRAY, GL_FOG_COORDINATE_ARRAY_EXT, and
GL_SECONDARY_COLOR_ARRAY_EXT are accepted (for glEnableClientState).

Notes

The glEnableClientState and glDisableClientState subroutines are available only if the GL version is 1.1
or greater.

Errors
GL_INVALID_ENUM is generated if array is not an accepted value.
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The glEnableClientState subroutine is not allowed between the execution of glBegin and the
corresponding glEnd, but an error may or may not be generated. If no error is generated then the
behavior is undefined.

Related Information

e, glColorPainted subroutine, %routine, glDrawElements

subroutine, subroutine,
subroutine, iglinterleavedArrayd subroutine,

subroutine, glTexCoordPointed subroutine,

glEvalCoord Subroutine

Purpose
Evaluates enabled one-dimensional (1D) and two-dimensional (2D) maps.

Library
OpenGL C bindings library: libGL.a

C Syntax

glEvalCoord1d
void glEvalCoordld(GLdouble [)

void glEvalCoordlf(GLfloat [l

void gl1EvalCoord2d(GLdouble [,
GLdouble )

void glEvalCoord2f(GLfloat i,
GLfloat )

glEvalCoord1dv
void glEvalCoordldv(const GLdouble * ﬂ)

void glEvalCoordlfv(const GLfloat * )
void glEvalCoord2dv(const GLdouble * ﬂ)

void glEvalCoord2fv(const GLfloat * ﬂ)

Description

The glEvalCoord1 subroutine evaluates enabled 1D maps at argument u. The glEvalCoord2 subroutine
does the same for 2D maps using two domain values, u and v. Maps are defined with glMap1 and
glMap2, and enabled and disabled with glEnable and glDisable.

When one of the glEvalCoord subroutines is issued, all currently enabled maps of the indicated
dimension are evaluated. Then, for each enabled map, it is as if the corresponding GL subroutine was
issued with the computed value. That is, if GL_MAP1_INDEX or GL_MAP2_INDEX is enabled, a glindex
subroutine is simulated. If GL_MAP1_COLOR_4 or GL_MAP2_COLOR_4 is enabled, a glColor
subroutine is simulated. If GL_MAP1_NORMAL or GL_MAP2_NORMAL is enabled, a normal vector is
produced, and if any of GL_MAP1_TEXTURE_COORD_1, GL_MAP1_TEXTURE_COORD_2,
GL_MAP1_TEXTURE_COORD_3, GL_MAP1_TEXTURE_COORD_4, GL_MAP2_TEXTURE_COORD_1,
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GL_MAP2_TEXTURE_COORD_2, GL_MAP2_TEXTURE_COORD_3, or
GL_MAP2_TEXTURE_COORD_4 is enabled, an appropriate glTexCoord subroutine is simulated.

The GL uses evaluated values instead of current values for those evaluations that are enabled, and
current values otherwise, for color, color index, normal, and texture coordinates. However, the evaluated
values do not update the current values. Thus if glVertex subroutines are interspersed with glEvalCoord
subroutines, the color, normal, and texture coordinates associated with the glVertex subroutines will not be
affected by the values generated by the glEvalCoord subroutines, but rather only by the most recent
glColor, glindex, giNormal, and glTexCoord subroutines.

No subroutines are issued for maps that are not enabled. If more than one texture evaluation is enabled
for a particular dimension (for example, GL_MAP2_TEXTURE_COORD_1 and
GL_MAP2_TEXTURE_COORD_2), only the evaluation of the map that produces the larger number of
coordinates (in this case, GL_MAP2_TEXTURE_COORD_2) is carried out. GL_MAP1_VERTEX_4
overrides GL_MAP1_VERTEX_3, and GL_MAP2_VERTEX_4 overrides GL_MAP2_VERTEX_3 in the
same manner. If neither a three-component nor a four-component vertex map is enabled for the specified
dimension, the glEvalCoord subroutine is ignored.

If automatic normal generation is enabled by calling glEnable with argument GL_AUTO_NORMAL,
glEvalCoord2 generates surface normals analytically, regardless of the contents or enabling of the
GL_MAP2_NORMAL map. Let:

m = (delta p / delta u) (delta p / delta v)

Then the generated normal n is

n=mn/||m]

If automatic normal generation is disabled, the corresponding normal map GL_MAP2_NORMAL, if
enabled, is used to produce a normal. If neither automatic normal generation nor a normal map is enabled,
no normal is generated for glEvalCoord2 subroutines.

Parameters
glEvalCoord1d

u Specifies a value that is the domain coordinate u to the basis function defined in a previous giMap1 or giMap2
subroutine.

v Specifies a value that is the domain coordinate v to the basis function defined in a previous glMap2
subroutine. This argument is not present in an glEvalCoord1 subroutine.

glEvalCoord1dv

u Specifies a pointer to an array containing either one or two domain coordinates. The first coordinate is u. The
second coordinate is v, and is present only in glEvalCoord2 versions.

Associated Gets

Associated gets for the glEvalCoord subroutine are as follows. (See the @ subroutine for more
information.)

blsEnabled with argument GL_MAP1_VERTEX_3.
glisEnabled with argument GL_MAP1_VERTEX 4.

glisEnabled with argument GL_MAP1_INDEX.
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gllsEnabled with argument GL_MAP1_COLOR_4.
gllsEnabled with argument GL_MAP1_NORMAL.
glisEnabled with argument GL_MAP1_TEXTURE_COORD_1.
glisEnabled with argument GL_MAP1_TEXTURE_COORD_2.
gllsEnabled with argument GL_MAP1_TEXTURE_COORD_3.
gllsEnabled with argument GL_MAP1_TEXTURE_COORD_4.
glisEnabled with argument GL_MAP2_VERTEX_3.
glisEnabled with argument GL_MAP2_VERTEX 4.
glisEnabled with argument GL_MAP2_INDEX.

glilsEnabled with argument GL_MAP2_COLOR_4.
glisEnabled with argument GL_MAP2_NORMAL.
glisEnabled with argument GL_MAP2_TEXTURE_COORD _1.
glisEnabled with argument GL_MAP2_TEXTURE_COORD_2.
gllsEnabled with argument GL_MAP2_TEXTURE_COORD_3.
gllsEnabled with argument GL_MAP2_TEXTURE_COORD_4.
glisEnabled with argument GL_AUTO_NORMAL.

blGetMad.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information
The lgiBegid or glEnd subroutine, lgiColod subroutlne GlEnabld or Disable subroutine, GlEvalMesh

subroutine, subroutine, subroutme, subroutine, subroutine,
subroutine, W subroutine, subroutine, subroutine.

glEvalMesh Subroutine

Purpose
Computes a one-dimensional (1D) or two-dimensional (2D) grid of points or lines.

Library
OpenGL C bindings library: libGL.a
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C Syntax

void glEvalMeshl(GLenum Model,
GLint 1,
GLint E2)

void glEvalMesh2(GLenum Model,
GLint [,
GLint 4,
GLint R
GLint )

Description

The glMapGrid and glEvalMesh subroutines are used in tandem to efficiently generate and evaluate a
series of evenly spaced map domain values. The glEvalMesh subroutine steps through the integer
domain of a 1D or 2D grid whose range is the domain of the evaluation maps specified by giMap1 and
glMap2. The Mode parameter determines whether the resulting vertices are connected as points, lines, or
filled polygons.

In the 1D case, glEvalMesh1, the mesh is generated as if the following code fragment was executed:

g1Begin(Type);

for (i = il; i <= i2; i += 1)
glEvalCoordl(i (DELTA u) + ul)

glEnd();

where DELTA u = (u2 - ul )/nand n, ul, and u2 are the arguments to the most recent glMapGrid1
subroutine. Type is GL_POINTS if Mode is GL_POINT, or GL_LINES if Mode is GL_LINE. The one
absolute numeric requirement is that if / = n, the value computed from j (DELTA u) + ul is exactly u2.

In the 2D case, glEvalMesh2, DELTA u = (u2 - u1)/n and DELTA v = (V2 - v1)/m, where n, ul, u2, m, vi,
and v2 are the arguments to the most recent glMapGrid2 subroutine. Then, if Mode is GL_FILL, the
glEvalMesh2 subroutine is equivalent to:
for (J =313 j <3j25 j +=1) {
g1Begin(GL_QUAD_STRIP)
for (i= 113 i <= i2; i += 1) {
glEvalCoord2(i (DELTA u) + ul, j (DELTA v) + vl1);
glEvalCoord2(i (DELTA u) + ul, (j+1) (DELTA v) +
vl);

}
glEnd();
}

If Mode is GL_LINE, a call to glEvalMesh2 is equivalent to:
for (3 = jl; § <= 325§ += 1) {
g1Begin(GL_LINE_STRIP)
for (i = il; i <= i2; i += 1)
glEvalCoord2(i DELTA u + ul, j (DELTA v) + vl1);
glEnd();
}
for (i = il; 1 <= 1425 i += 1) {
g1Begin(GL_LINE_STRIP);
for (J =313 j <= Jjl; j += 1)
glEvalCoord2(i (DELTA u + ul, j (DELTA v) + vl);
glEnd();

And finally, if Mode is GL_POINT, a call to glEvalMesh2 is equivalent to:
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g1Begin(GL_POINTS);
for (3 = jl; § <= 325§ += 1) {
for (i = il; 1 <=12; 1 += 1) {
g1EvalCoord2(i (DELTA u) + ul, j (DELTA v) + v1):
}

}
glEnd();

In all three cases, the only absolute numeric requirements are that if i = n, the value computed from i
(DELTA u) + ul is exactly u2, and if j = m, the value computed from j (DELTA v) + v1 is exactly v2.

Parameters
glEvalMesh1

Mode  Specifies whether to compute a 1D mesh of points or lines. Symbolic constants GL_POINT and GL_LINE
are accepted.

i1 Specifies the first integer values for grid domain variable /.
2 Specifies the last integer values for grid domain variable /.
glEvalMesh2

Mode  Specifies whether to compute a 2D mesh of points, lines, or polygons. Symbolic constants GL_POINT,
GL_LINE, and GL_FILL are accepted.

i1 Specifies the first integer values for grid domain variable /.

2 Specifies the last integer values for grid domain variable i.

j1 Specifies the first integer values for grid domain variable j.

j2 Specifies the last integer values for grid domain variable j.

Errors

GL_INVALID_ENUM Indicates that Mode is not an accepted value.
GL_INVALID_OPERATION Indicates that glEvalMesh is called between a call to glBegin and the

corresponding call to glEnd.

Associated Gets

Associated gets for the glEvalMesh subroutine are as follows. (See the glGet subroutine for more
information.)

glGet with argument GL_MAP1_GRID_DOMAIN
glGet with argument GL_MAP2_GRID_DOMAIN
glGet with argument GL_MAP1_GRID_SEGMENTS
glGet with argument GL_MAP2_GRID_SEGMENTS.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.
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Related Information

The lgIBegin or glEnd subroutine, glEvalCaord subroutine, glEvalPaini subroutine, lgiMap1l subroutine,
W subroutine, W subroutine.

glEvalPoint Subroutine

Purpose
Generates and evaluates a single point in a mesh.

Library
OpenGL C bindings library: libGL.a

C Syntax

void glEvalPointl(6Lint )

void glEvalPoint2(GLint E,
GLint El)

Description

The glMapGrid and glEvalMesh subroutines are used in tandem to efficiently generate and evaluate a
series of evenly spaced map domain values. glEvalPoint can be used to evaluate a single grid point in
the same grid space that is traversed by glEvalMesh. Calling glEvalPoint1 is equivalent to calling

EvalCoordl(i (DELTA u) + ul);

where DELTA u = (u2 - ul)/nand n, ul, and u2 are the arguments to the most recent giMapGrid1
subroutine. The one absolute numeric requirement is that if i = n, the value computed from i (DELTA u) +
ul is exactly u2.

In the two-dimensional case, glEvalPoint2, let

DELTA u = (u2 - ul )/n
DELTA v = (v2 - vl )/m

where n, ul, u2, m, vl, and v2 are the arguments to the most recent glMapGrid2 subroutine. Then the
glEvalPoint2 subroutine is equivalent to calling:

EvalCoord2(i (DELTA u) + ul,
J (DELTA v) + v1)

The only absolute numeric requirements are that if i = n, the value computed from i (DELTA u) + ul is
exactly u2, and if j = m, the value computed from j (DELTA v) + v1 is exactly v2.

Parameters

i Specifies the integer value for grid domain variable i.
Ji Specifies the integer value for grid domain variable j. (This parameter applies to glEvalPoint2 only.)

Associated Gets

Associated gets for the glEvalPoint subroutine are as follows. (See the @ subroutine for more
information.)

glGet with argument GL_MAP1_GRID_DOMAIN.
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glGet with argument GL_MAP2_GRID_DOMAIN.
glGet with argument GL_MAP1_GRID_SEGMENTS.
glGet with argument GL_MAP2_GRID_SEGMENTS.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information

The m subroutine, m subroutine, w subroutine, w subroutine, W

subroutine.

glFeedbackBuffer Subroutine

Purpose
Controls the feedback mode.

Library
OpenGL C bindings library: libGL.a

C Syntax

void glFeedbackBuffer(GLsizei [izd,
GLenum

[ypd,
GLfloat * Buffed)

Description

The glFeedbackBuffer subroutine controls feedback. Feedback, like selection, is a GL mode. The mode is
selected by calling glRenderMode with GL_FEEDBACK. When the GL is in feedback mode, no pixels are
produced by rasterization. Instead, information about primitives that would have been rasterized is fed
back to the application using the GL.

The glFeedbackBuffer subroutine has three arguments:

» Bufferis a pointer to an array of floating point values into which feedback information is placed.
» Size indicates the size of the array.

» Type is a symbolic constant describing the information that is fed back for each vertex.

The glFeedbackBuffer subroutine must be issued before feedback mode is enabled (by calling
glRenderMode with argument GL_FEEDBACK). Setting GL_FEEDBACK without establishing the
feedback buffer, or calling glFeedbackBuffer while the GL is in feedback mode, results in an error.

The GL is taken out of feedback mode by calling glIRenderMode with a parameter value other than
GL_FEEDBACK. When this is done while the GL is in feedback mode, glRenderMode returns the
number of entries placed in the feedback array. The returned value never exceeds Size. If the feedback
data requires more room than is available in Buffer, gIRenderMode returns a negative value.

While in feedback mode, each primitive that would be rasterized generates a block of values that get

copied into the feedback array. If doing so would cause the number of entries to exceed the maximum, the
block is partially written so as to fill the array (if there is any room left at all), and an overflow flag is set.
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Each block begins with a code indicating the primitive type, followed by values that describe the primitive’s
vertices and associated data. Entries are also written for bitmaps and pixel rectangles. Feedback occurs
after polygon culling and glPolyMode interpretation of polygons has taken place, so polygons that are
culled are not returned in the feedback buffer. It can also occur after polygons with more than three edges
are broken up into triangles, if the GL implementation renders polygons by performing this decomposition.

The glPassThrough subroutine can be used to insert a marker into the feedback buffer. (See

Following is the grammar for the blocks of values written into the feedback buffer. Each primitive is
indicated with a unique identifying value followed by some number of vertices. Polygon entries include an
integer value indicating how many vertices follow. A vertex is fed back as some number of floating-point
values, as determined by Type. Colors are fed back as four values in red, green, blue, alpha (RGBA)
mode and one value in color index mode.

feedbackList
feedbackltem
point
lineSegment
polygon
polySpec
bitmap
pixelRectangle
passThru
vertex

2d

3d

3dColor
3dColorTexture
4dColorTexture
color

rgba

index

tex

-> feedbackltem feedbackList | feedbackltem

-> point | lineSegment | polygon | bitmap | pixelRectangle | passThru
-> GL_POINT_TOKEN vertex

-> GL_LINE_TOKEN vertex vertex | GL_LINE_RESET_TOKEN vertex vertex
-> GL_POLYGON_TOKEN n polySpec

-> polySpec vertex | vertex vertex vertex

-> GL_BITMAP_TOKEN vertex

-> GL_DRAW_PIXEL_TOKEN vertex | GL_COPY_PIXEL_TOKEN vertex
-> GL_PASS_THROUGH_TOKEN value

-> 2d | 3d | 3dColor | 3dColorTexture | 4dColorTexture

-> value value

-> value value value

-> value value value color

-> value value value color tex

-> value value value value color tex

-> rgba | index

-> value value value value

-> value

-> value value value value

where value is a floating-point number, and n is a floating-point integer giving the number of vertices in the
polygon. GL_POINT_TOKEN, GL_LINE_TOKEN, GL_LINE_RESET_TOKEN, GL_POLYGON_TOKEN,
GL_BITMAP_TOKEN, GL_DRAW_PIXEL_TOKEN, GL_COPY_PIXEL_TOKEN and
GL_PASS_THROUGH_TOKEN are symbolic floating-point constants. GL_LINE_RESET_TOKEN is
returned whenever the line stipple pattern is reset. The data returned as a vertex depends on the feedback

Type.

The following table gives the correspondence between Type and the number of values per vertex. The
variable kis 1 in color index mode and 4 in RGBA mode.

Type Coordinates Color Texture Total Number
of Values

GL_2D X,y 2

GL_3D X, Y, Z 3

GL_3D_COLOR X,V Z k 3+k

GL_3D_COLOR_TEXTURE X, Y, Z k 4 7+k

GL_4D_COLOR_TEXTURE X, Y, Z, W k 4 8+k
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Feedback vertex coordinates are in window coordinates, except w, which is in clip coordinates. Feedback
colors are lighted, if lighting is enabled. Feedback texture coordinates are generated, if texture coordinate
generation is enabled. They are always transformed by the texture matrix.

Parameters
Size Specifies the maximum number of values that can be written into Buffer.
Type Specifies a symbolic constant that describes the information that is returned for each vertex. GL_2D,

GL_3D, GL_3D_COLOR, GL_3D_COLOR_TEXTURE, and GL_4D_COLOR_TEXTURE are accepted.
Buffer Returns the feedback data.

Notes

The glFeedbackBuffer subroutine, when used in a display list, is not compiled into the display list but
rather is executed immediately.

Errors

GL_INVALID_ENUM Type is not an accepted value.

GL_INVALID_VALUE Size is negative.

GL_INVALID_OPERATION The glFeedbackBuffer subroutine is called while the render mode is

GL_FEEDBACK, or glRenderMode is called with argument GL_FEEDBACK
before glFeedbackBuffer is called at least once.

GL_INVALID_OPERATION The glFeedbackBuffer subroutine is called between a call to glBegin and
the corresponding call to glEnd.

Associated Gets

Associated gets for the glFeedbackBuffer subroutine are as follows. (See the m subroutine for more
information.)

glGet with argument GL_RENDER_MODE.
glGetPointerv with argument GL_FEEDBACK_BUFFER_POINTER.

Files

lust/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information
The lglBegin or glEnd subroutine, lglGetPointerd subroutine, subroutine, lglPassThrough

subroutine, glPolygonMade subroutine, W subroutine, subroutine.

glFinish Subroutine

Purpose
Blocks until all GL execution is complete.

Library
OpenGL C bindings library: libGL.a
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C Syntax

void g1Finish( void )

Description

The glFinish subroutine does not return until the effects of all previously called GL subroutines are
complete. Such effects include all changes to the GL state, all changes to the connection state, and all
changes to the frame buffer contents.

Notes

The glFinish subroutine requires a round-trip to the server.

Errors

GL_INVALID_OPERATION The glFinish subroutine is called between a call to gilBegin and the
corresponding call to glEnd.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function

prototypes for OpenGL.

Related Information

The m or glEnd subroutine, m subroutine, m subroutine, m subroutine.
glFlush Subroutine

Purpose
Forces the running of GL subroutines in finite time.

Library
OpenGL C bindings library: libGL.a

C Syntax

void g1Flush( void )

Description

Different GL implementations buffer subroutines in several different locations, including network buffers and
the graphics accelerator itself. The glFlush subroutine empties all of these buffers, causing all issued
subroutines to be executed as quickly as they are accepted by the actual rendering engine. Though this
execution cannot be completed in any particular time period, it does complete in finite time.

Because any GL program might be executed over a network, or on an accelerator that buffers subroutines,
all programs should call glFlush whenever they must have all of their previously issued subroutines
completed. For example, call glFlush before waiting for user input that depends on the generated image.

Notes

The glFlush subroutine can return at any time. It does not wait until the execution of all previously issued
OpenGL commands is complete.
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Errors

GL_INVALID_OPERATION The glFlush subroutine is called between a call to glBegin and the
corresponding call to glEnd.

Files

lust/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information

The m or glEnd subroutine, m subroutine.
glFog Subroutine

Purpose
Specifies fog parameters.

Library
OpenGL C bindings library: libGL.a

C Syntax

void g1Fogf (GLenum Parameteriond,
GLfloat ParameterValud)

void g1Fogi (GLenum ParameterNomd,
GLint ParometerValud)

void g1Fogfv(GLenum ParameterNomd,
const GLfloat * ParameterlValued)

void gl1Fogiv(GLenum ParameterNamd,
const GLint * ParameterValued)

Description

The glFog subroutine is enabled and disabled with glEnable and glDisable using the argument GL_FOG.
While enabled, fog affects rasterized geometry, bitmaps, and pixel blocks, but not buffer clear operations.

The glFog subroutine assigns the value or values in ParameterValues to the fog parameter specified by
ParameterName. The accepted values for ParameterName are:

GL_FOG_MODE ParameterValues is a single integer or floating-point value that
specifies the equation to be used to compute the fog blend
factor, f. Three symbolic constants are accepted:
GL_LINEAR, GL_EXP, and GL_EXP2. The equations
corresponding to these symbolic constants are defined in the
following sections. The default fog mode is GL_EXP.

GL_FOG_DENSITY ParameterValues is a single integer or floating-point value that
specifies Density, the fog density used in both exponential fog
equations. Only nonnegative densities are accepted. The
default fog density is 1.0.
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GL_FOG_START

GL_FOG_END

GL_FOG_INDEX

GL_FOG_COLOR

GL_FOG_COORDINATE_SOURCE_EXT

ParameterValues is a single integer or floating-point value that
specifies Start, the near distance used in the linear fog
equation. The default near distance is 0.0.

ParameterValues is a single integer or floating-point value that
specifies End, the far distance used in the linear fog equation.
The default far distance is 1.0.

ParameterValues is a single integer or floating-point value that
specifies ff, the fog color index. The default fog index is 0.0.
ParameterValues contains four integer or floating-point values
that specify Cf, the fog color. Integer values are mapped
linearly such that the most positive representable value maps
to 1.0, and the most negative representable value maps to
-1.0. Floating-point values are mapped directly. After
conversion, all color components are clamped to the range
[0,1]. The default fog color is (0,0,0,0).

ParameterValues is a single integer or floating point value that
specifies the source for the fog coordinates. Two symbolic
constants are accepted: GL_FOG_COORDINATE_EXT and
GL_FRAGMENT_DEPTH_EXT. Their use is described below.
The default fog coordinate source is
GL_FRAGMENT_DEPTH_EXT.

Fog blends a fog color with each rasterized pixel fragment’s post-texturing color using a blending factor f.
Factor fis computed in one of three ways, depending on the fog mode, using one of two values,
depending on the fog coordinate source. If the fog coordinate source is GL_FOG_COORDINATE_EXT
then z in the equations below comes from the current fog coordinate. Otherwise, it comes from the
fragment’s distance from the origin in eye coordinates.

The equation for GL_LINEAR fog is:

end—-2z
end — start

Figure 1. Equation for GL_LINEAR Fog. This figure shows that f is equal to end-z / end-start.

The equation for GL_EXP fog is:

f= g(—density.z,

Figure 2. Equation for GL_EXP Fog. This figure shows that f is equal to e(-density*z).

The equation for GL_EXP2 fog is:
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f= g(—density. 2)2

Figure 3. Equation for GL_EXP2 Fog. This figure shows that f is equal to e(-density*z) to the power of two.

Regardless of the fog mode, fis clamped to the range [0,1] after it is computed. Then, if the GL is in red,
green, blue, alpha (RGBA) color mode, the fragment’s color, Cr, is replaced by the following:

Cr prime = fCr + (1 - f) Cf

In color index mode, the fragment’s color index, ir, is replaced by the following:
ir prime = ir + (1 - f) if

Parameters

glFogf and glFogi

ParameterName Specifies a single-valued fog parameter. GL_FOG_DENSITY, GL_FOG_END,
GL_FOG_INDEX, GL_FOG_MODE, GL_FOG_START, and
GL_FOG_COORDINATE_SOURCE_EXT are accepted.

ParameterValue Specifies the value to which ParameterName is set.

glFogfv and glFogiv

ParameterName Specifies a fog parameter. GL_FOG_COLOR, GL_FOG_DENSITY, GL_FOG_END,
GL_FOG_INDEX, GL_FOG_MODE, GL_FOG_START, and
GL_FOG_COORDINATE_SOURCE_EXT are accepted.

ParameterValues Specifies the value or values to be assigned to ParameterName. GL_FOG_COLOR
requires an array of four values. All other parameters accept an array containing only a
single value.

Errors

GL_INVALID_ENUM ParameterName is not an accepted value.

GL_INVALID_OPERATION The glFog subroutine is called between a call to glBegin and the

corresponding call to glEnd.

GL_INVALID_VALUE ParameterName is GL_FOG_DENSITY and ParameterValues is negative.

GL_INVALID_ENUM ParameterName is GL_FOG_COORDINATE_SOURCE_EXT and

ParameterValues is not one of the two permitted values.

Associated Gets
Associated gets for the glFog subroutine are as follows. (See the m subroutine for more information.)

W with argument GL_FOG.

glGet with argument GL_FOG_COLOR.
glGet with argument GL_FOG_INDEX.

glGet with argument GL_FOG_DENSITY.
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glGet with argument GL_FOG_START.

glGet with argument GL_FOG_END.

glGet with argument GL_FOG_MODE.

glGet with argument GL_CURRENT_FOG_COORDINATE_EXT.

Files

lust/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information
The m or glEnd subroutine, m or glDisable subroutine.

glFogCoordEXT Subroutine

Purpose
Specifies a Fog Coordinate.

Library
OpenGL C bindings library: (libGL.a)

C Syntax

void g1FogCoordfEXT(GLfloat Eoord)
void g1FogCoorddEXT (GLdouble Eoord)
void glFogCoordfvEXT(GLfloat klarighld)
void g1FogCoorddvEXT (GLdouble klariahld)

Description

This extension allows specifying an explicit per-vertex fog coord to be used in fog computations, rather
than using a fragment depth-based fog equation.

Parameters

coord specifies the fog coordinate, which is used in computing
the fogging effect, as described in glFog. This coordinate
is used in place of the distance in eye coordinates from
the origin to the fragment being fogged.

Variable specifies a pointer to a one-element array containing a fog
coordinate.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions,

and ANSI function prototypes for OpenGL.
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Related Information

The lgIBegid or glEnd subroutine, gIEad subroutine, the lgIFagCaordPainterEXT subroutine, the
olEagCoordPainterlListIBM subroutine.

glFogCoordPointerEXT Subroutine

Purpose
Specifies an array of fog coordinates.

Library
OpenGL C bindings library: (libGL.a)

C Syntax

void gl1FogCoordPointerEXT (GLenum %
GLsizei

const GLvoid M)

Description

The glFogCoordPointerEXT extension specifies the location and data format of an array of fog
coordinates to use when rendering. The type parameter specifies the data type of each fog coordinate,
and stride gives the byte stride from one coordinate to the next allowing vertices and attributes to be
packed into a single array or stored in separate arrays. (Single-array storage may be more efficient on
some implementations; see glinterleavedArraysl).

When a fog coordinate array is specified, type, stride, and pointer are saved as client side state.

To enable and disable the fog coordinate array, call glEnableClientState and glDisableClientState with
the argument GL_FOG_COORDINATE_ARRAY_EXT. If enabled, the fog coordinate array is used when
glDrawArrays, glDrawElements or glArrayElement is called.

Use glDrawArrays, glMultiDrawArraysEXT, or glMultiModeDrawArraysIBM to construct a sequence of
primitives from prespecified vertex and vertex attribute arrays. Use glArrayElement to specify primitives
by indexing vertices and vertex attributes. Use glDrawElements, glMultiDrawElementsEXT,
glMultiModeDrawElementsIBM, or giDrawRangeElements to construct a sequence of primitives by
indexing vertices and vertex attributes.

If enabled, the Fog Coord array is used when glDrawArrays, glDrawElements, glArrayElements,
glMultiDrawArraysEXT, glMultiDrawElementsEXT, glMultiModeDrawArraysIBM,
glMultiModeDrawElementsIBM, or giDrawRangeElements is called.

Parameters

type specifies the data type of each fog coordinate in the array.
Symbolic constants GL_FLOAT, or GL_DOUBLE are
accepted. The initial value is GL_FLOAT.

stride specifies the byte offset between consecutive fog
coordinates. If stride is zero (the initial value), the
coordinates are understood to be tightly packed in the
array. The initial value is 0.

pointer specifies a pointer to the first component of the first fog
coordinate in the array. The initial value is 0 (NULL
pointer).
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Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions,
and ANSI function prototypes for OpenGL.

Related Information
The lglArrayElement subroutine, the subroutine, the subroutine, the

subroutme the subroutine, the subroutlne the
subroutine, the subroutine, the subroutine, the
subroutine, thﬁm subroutine, the%ﬂﬁor
s

glPopClientAttrib subroutine, the subroutine, the ubroutine.

glFogCoordPointerListIBM Subroutine

Purpose

Defines a list of arrays of fog coordinates.

Library

OpenGL C bindings library: (libGL.a)

C Syntax

void gl1FogCoordPointerListIBM ( GLenum %
GLint
const GLvoid M
GLint

Description

The glFogCoordPointerListIBM subroutine specifies the location and data format of a list of arrays of fog
coordinates to use when rendering. The type parameter specifies the data type of each fog coordinate.
The stride parameter gives the byte stride from one coordinate to the next, allowing vertices and attributes
to be packed into a single array or stored in separate arrays. (Single-array storage may be more efficient
on some implementations; see iglinterleavedArrays). The pirstride parameter specifies the byte stride
from one pointer to the next in the pointer array.

When a fog coordinate array is specified, type, stride, pointer and ptrstride are saved as client side state.

A stride value of 0 does not specify a "tightly packed” array as it does in glIFogCoordPointer. Instead, it
causes the first array element of each array to be used for each vertex. Also, a negative value can be
used for stride, which allows the user to move through each array in reverse order.

To enable and disable the fog coordinate arrays, call glEnableClientState and glDisableClientState with
the argument GL_COLOR_ARRAY. The fog coordinate array is initially disabled. When enabled, the fog
coordinate arrays are used when glMultiDrawArraysEXT, glMultiDrawElementsEXT,
glMultiModeDrawArraysIBM, glMultiModeDrawElementsiBM, glDrawArrays, glDrawElements or
glArrayElement is called. The last three calls in this list will only use the first array (the one pointed at by
pointer[0]). See the descriptions of these routines for more information on their use.

Use glDrawArrays, glMultiDrawArraysEXT, or giMultiModeDrawArraysIBM to construct a sequence of
primitives from prespecified vertex and vertex attribute arrays. Use glArrayElement to specify primitives
by indexing vertices and vertex attributes. Use glDrawElements, glMultiDrawElementsEXT,
glMultiModeDrawElementsIBM, or giDrawRangeElements to construct a sequence of primitives by
indexing vertices and vertex attributes.
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If enabled, the Fog Coord array is used when glDrawArrays, glDrawElements, glArrayElements,
glMultiDrawArraysEXT, glMultiDrawElementsEXT, glMultiModeDrawArraysIBM,
glMultiModeDrawElementsIBM, or giDrawRangeElements is called.

Parameters

type specifies the data type of each fog coordinate in the
arrays. Symbolic constants GL_FLOAT or GL_DOUBLE
are accepted. The initial value is GL_FLOAT.

stride specifies the byte offset between consecutive fog
coordinates. The initial value is 0.

pointer specifies a list of fog coordinate arrays. The initial value is
0 (NULL pointer).

ptrstride specifies the byte stride between successive pointers in
the pointer array. The initial value is 0.

Notes

The glFogCoordPointerListIBM subroutine is available only if the GL_IBM_vertex_array_lists extension
is supported.

Execution of glIFogCoordPointerListIBM is not allowed between glBegin and the corresponding glEnd,
but an error may or may not be generated. If an error is not generated, the operation is undefined.

The glFogCoordPointerListIBM subroutine is typically implemented on the client side.

Since the fog coordinate array parameters are client side state, they are not saved or restored by
glPushAttrib and glPopAttrib. Use glPushClientAttrib and glPopClientAttrib instead.

When a glFogCoordPointerListIBM call is encountered while compiling a display list, the information it
contains does NOT contribute to the display list, but is used to update the immediate context instead.

The glFogCoordPointerEXT call and the glFogCoordPointerListIBM call share the same state variables.
A glFogCoordPointerEXT call will reset the fog coordinate list state to indicate that there is only one fog

coordinate list, so that any and all lists specified by a previous glFogCoordPointerListIBM call will be
lost, not just the first list that it specified.

Error Codes

GL_INVALID_ENUM is generated if fype is not an accepted value.

Associated Gets

Associated gets for the glFogCoordPointerListIBM subroutine are as follows. (See the @ subroutine
for more information.)

blsEnabled with argument GL_FOG_COORDINATE_ARRAY_EXT.
BlGetPointend with argument GL_FOG_COORDINATE_ARRAY_POINTER_EXT.
@ with arguement GL_CURRENT_FOG_COORDINATE.

BiGed with arguement GL_FOG_COORDINATE_ARRAY_TYPE_EXT.

BiGel with arguement GL_FOG_COORDINATE_ARRAY_STRIDE_EXT.

Chapter 1. OpenGL Subroutines 129



Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions,
and ANSI function prototypes for OpenGL.

Related Information
The lglArrayElement subroutine, the W subroutine, the % subroutine, the
s

subroutine, the ubroutlne the ubroutine, the
subroutme the subroutine, the subroutine, the
subroutine, the lglMultiDrawArraysEXT subroutine, the giMultiDrawFlementsEXT

subroutine, the glMultiModeDrawArraysIBM subroutine, the b.lMJ.LI.t.ande.Dl:amElemenlslBM subroutine,

the subroutme the or glPopClientAttrib subroutine, the
subroutine, the subroutine.

glFrontFace Subroutine

Purpose
Defines frontfacing and backfacing polygons.

Library
OpenGL C bindings library: libGL.a

C Syntax

void glFrontFace(GLenum Modd)

Description

In a scene composed entirely of opaque closed surfaces, backfacing polygons are never visible.
Eliminating these invisible polygons speeds up the rendering of the image. Backface elimination is enabled
and disabled with glEnable and glDisable using argument GL_CULL_FACE.

The projection of a polygon to window coordinates is said to have clockwise winding if an imaginary object
following the path from its first vertex, its second vertex, and so on, to its last vertex, and finally back to its
first vertex, moves in a clockwise direction about the interior of the polygon. The polygon’s winding is said
to be counterclockwise if the imaginary object following the same path moves in a counterclockwise
direction about the interior of the polygon. The glFrontFace subroutine specifies whether polygons with
clockwise winding in window coordinates, or counterclockwise winding in window coordinates, are taken to
be frontfacing. Passing GL_CCW to the Mode parameter selects counterclockwise polygons as frontfacing;
GL_CW selects clockwise polygons as frontfacing. By default, counterclockwise polygons are taken to be
frontfacing.

Parameters

Mode  Specifies the orientation of frontfacing polygons. GL_CW and GL_CCW are accepted. The default value is
GL_CCW.

Errors

GL_INVALID_ENUM Mode is not an accepted value.

GL_INVALID_OPERATION The glFrontFace subroutine is called between a call to glBegin and the

corresponding call to glEnd.
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Associated Gets

Associated gets for the glFrontFace subroutine are as follows. (See the m subroutine for more
information.)

glGet with argument GL_FRONT_FACE.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information

The m subroutine, W subroutine.

glFrustum Subroutine

Purpose
Multiplies the current matrix by a perspective matrix.

Library
OpenGL C bindings library: libGL.a

C Syntax

void glFrustum(GLdouble @L
GLdouble Righil,
GLdouble M,
GLdouble [od,
GLdouble Nead,
GLdouble Ead)

Description

The glFrustum subroutine describes a perspective matrix that produces a perspective projection.

The parameters (Left, Bottom, -Near) and (Right, Top, -Near) specify the points on the near clipping plane
that are mapped to the lower left and upper right corners of the window, respectively, assuming that the
eye is located at (0, 0, 0). -Far specifies the location of the far clipping plane. Both Near and Far must be
positive.

The corresponding matrix is:
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2 Near 0 A 0
Right-Left
0 2 Near B 0
Top—Bottom
0 0 C D
0 0 -1

Figure 4. Perspective Projection Perspective Matrix. This diagram shows a matrix enclosed in brackets. The matrix
consists of four lines containing four characters each. The first line contains the following (from left to right): 2Near /
Right-Left, zero, A, zero. The second line contains the following (from left to right): zero, 2Near / Top-Bottom, B, zero.
The third line contains the following (from left to right): zero, zero, C, D. The fourth line contains the following (from left
to right): zero, zero, -1, zero.

where the following statements apply:

A _ Right+Left
~ Right-Left

_ Top+Bottom
~ Top—Bottom

C= Far+Near
Far-Near

_2 Far Near

D= Far-Near

Figure 5. Statements. This figure shows the equations used to find the values of A, B, C, and D in the matrix above. In
the first equation, A equals Right+Left / Right-Left. In the second equation, B equals Top+Bottom / Top-Bottom. In the
third equation, C equals Far+Near / Far-Near. In the fourth equation, D equals 2FarNear / Far-Near.

The current matrix is multiplied by this matrix with the result replacing the current matrix. That is, if M is
the current matrix and F is the frustum perspective matrix, M is replaced with MF.

Use glPushMatrix and glPopMatrix to save and restore the current matrix stack.

Parameters

Left Specifies a point on the left side of the clipping plane

Right Specifies a point on the right side of the clipping plane.

Bottom Specifies a point on the bottom of the clipping plane.

Top Specifies a point on the top of the clipping plane.

Near Specifies the location of the near clipping plane. This must be a positive value.
Far Specifies the location of the far clipping plane. This must be a positive value.
Notes

Depth buffer precision is affected by the values specified for Near and Far. The greater the ratio of Farto
Near is, the less effective the depth buffer will be at distinguishing between surfaces that are near each
other. If r= Far/ Near, roughly log2r bits of depth buffer precision are lost. Because r approaches infinity
as Near approaches 0 (zero), Near must never be set to 0.

Errors

GL_INVALID_VALUE Either Near or Far is not positive.
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GL_INVALID_OPERATION The glFrustum subroutine is called between a call to glBegin and the
corresponding call to glEnd.

Associated Gets

Associated gets for the glFrustum subroutine are as follows. (See the @ subroutine for more
information.)

glGet with argument GL_MATRIX_MODE.

glGet with argument GL_MODELVIEW_MATRIX.
glGet with argument GL_PROJECTION_MATRIX.
glGet with argument GL_TEXTURE_MATRIX.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information
The m or glEnd subroutine, W subroutine, subroutine, m

subroutine, or glPopMatrix subroutine, subroutine.

glGenLists Subroutine

Purpose

Generates a contiguous set of empty display lists.

Library

OpenGL C bindings library: libGL.a

C Syntax

GLuint glGenLists(GLsizei Rangd)

Description

The glGenLists subroutine has one argument, Range. It returns an integer n such that Range contiguous
empty display lists, named n, n+1, ..., n+Range-1, are created. If Range is 0 (zero), if there is no group of

Range contiguous names available, or if any error is generated, no display lists are generated, and 0 is
returned.

Parameters

Range Specifies the number of contiguous empty display lists to be generated.

Errors

GL_INVALID_VALUE Range is negative.

Chapter 1. OpenGL Subroutines 133



GL_INVALID_OPERATION The glGenLists subroutine is called between a call to glBegin and the
corresponding call to glEnd.

Associated Gets

Associated gets for the glGenLists subroutine are as follows. (See the @ subroutine for more
information.)

busLisi.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information
The or glEnd subroutine, m subroutine, m subroutine, m subroutine,

subroutine.

glGenTextures Subroutine

Purpose
Generate texture names.

Library
OpenGL C bindings library: libGL.a

C Syntax

void glGenTextures(GLsizei E|,
GLuint krexrured)

Parameters

n Specifies the number of texture names to be generated.
textures Specifies an array in which the generated texture names are stored.

Description

The glGenTextures subroutine returns n texture names in textures. There is no guarantee that the names
form a contiguous set of integers; however, it is guaranteed that none of the returned names was in use
immediately before the call to glGenTextures.

The generated textures have no dimensionality; they assume the dimensionality of the texture target to
which they are first bound (see m

Texture names returned by a call to glGenTextures are not returned by subsequent calls, unless they are
first deleted with glDeleteTextures.

The glGenTextures subroutine is not included in display lists.
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Notes
The glGenTextures subroutine is available only if the GL version is 1.1 or greater.

Errors
GL_INVALID_VALUE is generated if n is negative.

GL_INVALID_OPERATION is generated if glGenTextures is executed between the execution of glBegin
and the corresponding execution of glEnd.

Associated Gets

BusTexturd

Related Information
The pIBRindTexturd subroutine, glDeleteTextured subroutine, lglGed subroutine, GlGetTexParametet

subroutine, m subroutine, subroutine, W subroutine,

glTeximage3DEXT subroutine, subroutine.

glGenTextureseEXT Subroutine

Purpose
Generates texture names.

Library
OpenGL C bindings library: libGL.a

C Syntax

void glGenTexturesEXT(GLsizei ,
GLuint * Eextured)

Description

glGenTexturesEXT returns n texture names in textures. There is no guarantee that the names form a
contiguous set of integers; however, it is guaranteed that none of the returned names was in use
immediately before the call to glGenTexturesEXT.

The generated textures have no dimensionality; they assume the dimensionality of the texture target to
which they are first bound (see giBindTextureEXT).

Texture names returned by a call to glGenTexturesEXT will not be returned by subsequent calls, unless
they are first deleted with glDeleteTexturesEXT.

glGenTexturesEXT is not included in display lists.

Parameters
n The number of texture names to be generated.
textures An array in which the generated texture names are stored.
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Notes

glGenTexturesEXT is part of the EXT_texture_object extension, not part of the core GL command set. If
GL_EXT_texture_object is included in the string returned by glGetString, when called with argument
GL_EXTENSIONS, extension EXT_texture_object is supported by the connection.

Errors
GL_INVALID_VALUE is generated if n is negative.

GL_INVALID_OPERATION is generated if glGenTexturesEXT is executed between the execution of
glBegin and the corresponding execution of glEnd.

Associated Gets
glisTextureEXT.

File

lusr/include/GL/glext.h Contains extensions to C language constants, variable type definitions,
and ANSI function prototypes for OpenGL.

Related Information

The glBindTextureEXT subroutine, subroutine, subroutine,
plGetTexParameted subroutine, subroutine, subroutine, iglTexlmage3DEXT

subroutine, glTexParameten subroutine.

glGet Subroutine

Purpose
Returns the value or values of a selected parameter.

Library
OpenGL C bindings library: libGL.a

C Syntax

void glGetBooleanv( GLenum ParameterNamd,
GLBoolean * ParameterlValues)

void glGetDoublev(GLenum Parameteriand,
GLdouble * Parameterialuesl )

void glGetFloatv(GLenum W,
GLfloat * Parameterlaluesl)

void glGetIntegerv(GLenum W,
GLint PRarameterValuesl)

Description

The four commands, glGetBooleanv, glGetDoublev, glGetFloatv, and glGetintegerv, return values for
simple-state variables in GL. ParameterName is a symbolic constant indicating the state variable to be
returned, and ParameterValues is a pointer to an array of the indicated type in which to place the returned
data.
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Type conversion is performed if ParameterValues has a different type than the state variable value being
requested. If glGetBooleanv is called, a floating-point or integer value is converted to GL_FALSE if and
only if it is O (zero). Otherwise, it is converted to GL_TRUE. If glGetIntegerv is called, Boolean values are
returned as GL_TRUE or GL_FALSE, and most floating-point values are rounded to the nearest integer
value. Floating-point colors and normals, however, are returned with a linear mapping that maps 1.0 to the
most positive representable integer value, and -1.0 to the most negative representable integer value. If
either glGetFloatv or glGetDoublev is called, Boolean values are returned as GL_TRUE or GL_FALSE,
and integer values are converted to floating-point values.

The following symbolic constants are accepted by ParameterName:

GL_ACCUM_ALPHA_BITS ParameterValues returns one value, the
number of alpha bit planes in the accumulation
buffer.

GL_ACCUM_BLUE_BITS ParameterValues returns one value, the
number of blue bit planes in the accumulation
buffer.

GL_ACCUM_CLEAR_VALUE ParameterValues returns four values: the red,
green, blue, and alpha (RGBA) values used to
clear the accumulation buffer. Integer values, if
requested, are linearly mapped from the
internal floating-point representation such that
1.0 returns the most positive representable
integer value, and -1.0 returns the most

negative representable integer value. (See
m-)

GL_ACCUM_GREEN_BITS ParameterValues returns one value, the
number of green bit planes in the
accumulation buffer.

GL_ACCUM_RED_BITS ParameterValues returns one value, the
number of red bit planes in the accumulation
buffer.

GL_ALIASED_LINE_WIDTH_RANGE ParameterValues returns two values: the

smallest and largest supported widths for
aliased lines. (See blLineWidtH.)
GL_ALIASED_POINT_SIZE_RANGE ParameterValues returns two values: the
smallest and largest supported sizes for
aliased points. (See m.)
GL_ALPHA_BIAS ParameterValues returns one value, the alpha
bias factor used during pixel transfers. (See

)

GL_ALPHA_BITS ParmeterValues returns one value, the number
of alpha bit planes in each color buffer.
GL_ALPHA_SCALE ParameterValues returns one value, the alpha

scale factor used during pixel transfers. (See
)

GL_ALPHA_TEST ParameterValues returns a single Boolean
value indicating whether alpha testing of
fragments is enabled. (See [glAlphaFund.)

GL_ALPHA_TEST_FUNC ParameterValues returns one value, the
symbolic name of the alpha test function. (See

)
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GL_ALPHA_TEST_REF

GL_ARRAY_ELEMENT_LOCK_FIRST_EXT

GL_ARRAY_ELEMENT_LOCK_COUNT_EXT

GL_ATTRIB_STACK_DEPTH

GL_AUTO_NORMAL

GL_AUX_BUFFERS

GL_BLEND

GL_BLEND_DST

GL_BLEND_DST_ALPHA_EXT

GL_BLEND_DST_RGB_EXT

GL_BLEND_EQUATION_EXT

GL_BLEND_SRC

GL_BLEND_SRC_ALPHA_EXT

GL_BLEND_SRC_RGB_EXT
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ParameterValues returns one value, the
reference value for the alpha test. (See
.) An integer value, if requested,

is linearly mapped from the internal
floating-point representation such that 1.0
returns the most positive representable integer
value, and -1.0 returns the most negative
representable integer value.
ParameterValues returns one value, the first
element in the locked range. (See
plLockArraysEXT.) Requires extension
EXT_compiled_vertex_array.
ParameterValues returns one value, the count
of elements in the locked range. (See

.) Requires extension
EXT_compiled_vertex_array.
ParameterValues returns one value, the depth
of the attribute stack. If the stack is empty, O is
returned. (See W.)
ParameterValues returns a single Boolean
value indicating whether two-dimensional (2D)
map evaluation automatically generates
surface normals. (See mﬁ)
ParameterValues returns one value, the
number of auxiliary color buffers.
ParameterValues returns a single Boolean

value indicating whether blending is enabled.
(See GlElendFund)

ParameterValues returns one value, the
symbolic constant identifying the destination
blend function. (See m.)
ParameterValues returns one value, the
symbolic constant identifying the destination
alpha separate blend function. (See
glBlendFuncSeparated.)
ParameterValues returns one value, the
symbolic constant identifying the destination
RGB separate blend function. (See
olBlendFuncSeparate.)
ParameterValues returns one value, a
symbolic constant indicating the blend
equation. (See iglBlendEquationEXT!.)
Requires at least one of the following
extensions: EXT_blend_minmax,
EXT_blend_color, EXT_blend_subtract,
EXT_blend_logic_op.
ParameterValues returns one value, the
symbolic constant identifying the source blend
function. (See lglBlendFund.)
ParameterValues returns one value, the
symbolic constant identifying the source alpha
separate blend function. (See

)
ParameterValues returns one value, the
symbolic constant identifying the source RGB
separate blend function. (See

glBlendFuncSeparate.)




GL_BLUE_BIAS

GL_BLUE_BITS

GL_CLIENT_ATTRIB_STACK_DEPTH

GL_BLUE_SCALE

GL_CLIP_PLANE

GL_COLOR_ARRAY

GL_COLOR_ARRAY_COUNT_EXT

GL_COLOR_ARRAY_EXT

GL_COLOR_ARRAY_LIST_STRIDE_IBM

GL_COLOR_ARRAY_SIZE

GL_COLOR_ARRAY_SIZE_EXT

GL_COLOR_ARRAY_STRIDE

GL_COLOR_ARRAY_STRIDE_EXT

GL_COLOR_ARRAY_TYPE

GL_COLOR_ARRAY_TYPE_EXT

ParameterValues returns one value, the blue
bias factor used during pixel transfers. (See
)
ParameterValues returns one value, the
number of blue bit planes in each color buffer.
ParameterValues returns one value indicating
the depth of the attribute stack. The initial
value is 0. (See glPushClientAttrihl.)
ParameterValues returns one value, the blue
scale factor used during pixel transfers. (See
)
ParameterValues returns a single Boolean
value indicating whether the specified clipping
plane is enabled. (See lgIClipPland.)
ParameterValues returns a single Boolean
value indicating whether the color array is
enabled. The initial value is GL_FALSE. (See
)
ParameterName returns one value, the
number of colors in the color array, counting
from the first, that are static. (See
glColorPainterEXT.) Requires extension
EXT_vertex_array.
ParameterValues returns a single boolean
value, indicating whether the color array is
enabled. (See glColorPointerEXT.) Requires
extension EXT_vertex_array.
ParameterValues returns one value, the byte
stride between successive pointers to color
lists. The initial value is 0. (See
glColarPainterl istIBM.) Requires extension
IBM_vertex_array_lists.
ParameterValues returns one value, the
number of components per color in the color

array. The initial value is 4. (See
m-)

ParameterValues returns one value, the
number of components per color in the color
array. (See glColorPainterEXT.) Requires
extension EXT_vertex_array.
ParameterValues returns one value, the byte
offset between consecutive colors in the color
array. The initial value is 0. (See

)
ParameterName returns one value, the byte
offset between consecutive colors in the color
array. (See glColorPointerEXT].) Requires
extension EXT_vertex_array.
ParameterValues returns one value, the data
type of each component in the color array. The
initial value is GL_FLOAT. (See

)
ParameterValues returns one value, the data
type of each component in the color array.

(See lglColorPointerEXT.) Requires extension

EXT_vertex_array.
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GL_COLOR_CLEAR_VALUE

GL_COLOR_LOGIC_OP

GL_COLOR_MATERIAL

GL_COLOR_MATERIAL_FACE

GL_COLOR_MATERIAL_PARAMETER

GL_COLOR_MATRIX

GL_COLOR_SUM_EXT

GL_COLOR_WRITEMASK

GL_CULL_FACE

GL_CULL_FACE_MODE

GL_CURRENT_COLOR

GL_CURRENT_FOG_COORDINATE_EXT

GL_CURRENT_INDEX
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ParameterValues returns four values: the
RGBA values used to clear the color buffers.
Integer values, if requested, are linearly
mapped from the internal floating-point
representation such that 1.0 returns the most
positive representable integer value, and -1.0
returns the most negative representable
integer value. (See piClearColo.)
ParameterValues returns a single Boolean
value indicating whether a fragment’s color
values are merged into the framebuffer using
a logical operation. The initial value is
GL_FALSE. (See [glLogicOd))
ParameterValues returns a single Boolean
value indicating whether one or more material

arameters are tracking the current color. (See
W-)

ParameterValues returns one value, a
symbolic constant indicating which materials
have a parameter that is tracking the current
color. (See W.)
ParameterValues returns one value, a
symbolic constant indicating which material

arameters are tracking the current color. (See
W»

ParameterValues returns 16 values: the color
matrix. (See iglLoadNamedMatrixIBM.)
ParameterValues returns a single Boolean
value indicating whether the color sum stage
and secondary color handling is enabled. (See
glSecondaryColarEXT.)

ParameterValues returns four Boolean values:
the RGBA write enables for the color buffers.
(See giCalarMasH )

ParameterValues returns a single Boolean

value indicating whether polygon culling is
enabled. (Seem.)

ParameterValues returns one value, a
symbolic constant indicating which polygon
faces are to be culled. (See
ParameterValues returns four values: the
RGBA values of the current color. Integer
values, if requested, are linearly mapped from
the internal floating-point representation such
that 1.0 returns the most positive
representable integer value, and -1.0 returns
the most negative representable integer value.
(See m.)
ParameterValues returns one value, the
current fog coordinate. (See

)
ParameterValues returns one value, the
current color index. (See W.)




GL_CURRENT_NORMAL

GL_CURRENT_RASTER_COLOR

GL_CURRENT_RASTER_DISTANCE

GL_CURRENT_RASTER_INDEX

GL_CURRENT_RASTER_POSITION

GL_CURRENT_RASTER_TEXTURE_COORDS

GL_CURRENT_RASTER_POSITION_VALID

GL_CURRENT_SECONDARY_COLOR

GL_CURRENT_TEXTURE_COORDS

GL_DEPTH_BIAS

GL_DEPTH_BITS

GL_DEPTH_CLEAR_VALUE

GL_DEPTH_FUNC

ParameterValues returns three values: the x,
y, and z values of the current normal. Integer
values, if requested, are linearly mapped from
the internal floating-point representation such
that 1.0 returns the most positive
representable integer value, and -1.0 returns
the most negative representable integer value.
(See lgINarmal.)

ParameterValues returns four values: the
RGBA values of the current raster position.
Integer values, if requested, are linearly
mapped from the internal floating-point
representation such that 1.0 returns the most
positive representable integer value, and -1.0

returns the most negative representable
integer value. (See mﬁ.)
ParameterValues returns one value, the
distance from the eye to the current raster

osition. The initial value is 0. (See
m-)

ParameterValues returns one value, the color
index of the current raster position. (See

)
ParameterValues returns four values: the X, y,
z, and w components of the current raster
position. x, y, and z are in window
coordinates, w is in clip coordinates. (See

)
ParameterValues returns four values: the s, t,
r, and g current raster texture coordinates.
(See lglRasterPas and glTexCoard.)
ParameterValues returns a single Boolean
value indicating whether the current raster
position is valid. (See m.)
ParameterValues returns a four values: the
RGBA values of the secondary color. (See
glSecandaryColarEXT.)
ParameterValues returns four values: the s, t,
r, and g current texture coordinates. (See

)
ParameterValues returns one value, the depth
bias factor used during pixel transfers. (See

)

ParameterValues returns one value, the
number of bit planes in the depth buffer.
ParameterValues returns one value, the value
that is used to clear the depth buffer. Integer
values, if requested, are linearly mapped from
the internal floating-point representation such
that 1.0 returns the most positive
representable integer value, and -1.0 returns

the most negative representable integer value.
(Ses GiClearDepti.)

ParameterValues returns one value, the

symbolic constant that indicates the depth
comparison function. (See m%.)
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GL_DEPTH_RANGE

GL_DEPTH_SCALE

GL_DEPTH_TEST

GL_DEPTH_WRITEMASK

GL_DITHER

GL_DOUBLEBUFFER

GL_DRAW_BUFFER

GL_EDGE_FLAG

GL_EDGE_FLAG_ARRAY

GL_EDGE_FLAG_ARRAY_COUNT_EXT

GL_EDGE_FLAG_ARRAY_EXT

GL_EDGE_FLAG_LIST_STRIDE_IBM

GL_EDGE_FLAG_ARRAY_STRIDE

GL_EDGE_FLAG_ARRAY_STRIDE_EXT
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ParameterValues returns two values: the near
and far mapping limits for the depth buffer.
Integer values, if requested, are linearly
mapped from the internal floating-point
representation such that 1.0 returns the most
positive representable integer value, and -1.0
returns the most negative representable
integer value. (See blDepthRangd.)
ParameterValues returns one value, the depth
scale factor used during pixel transfers. (See
)
ParameterValues returns a single Boolean
value indicating whether depth testing of
fragments is enabled. (See lgiDepthEund and
ﬁm-)

ParameterValues returns a single Boolean

value indicating if the depth buffer is enabled
for writing. (See W.)
ParameterValues returns a single Boolean
value indicating whether dithering of fragment
colors and indices is enabled.
ParameterValues returns a single Boolean
value indicating whether double buffering is
supported.

ParameterValues returns one value, a

symbolic constant indicating which buffers are
being drawn to. (See ﬁ;\m.)

ParameterValues returns a single Boolean
value indicating whether the current edge flag
is True or False. (See W.)
ParameterValues returns a single Boolean
value indicating whether the edge flag array is
enabled. The initial value is GL_FALSE. (See
glEdgeFlagPaointet.)
ParameterValues returns one value, the
number of edge flags in the edge flag array,
counting from the first, that are static. (See
olEdgeFlagPainterEXT.) Requires extension
EXT_vertex_array.
ParameterValues returns a single boolean
value, indicating whether the edge flag array is
enabled. (See glEdgeFlagPainterEXT].)
Requires extension EXT_vertex_array.
ParameterValues returns one value, the byte
stride between successive pointers to edge
flag lists. The initial value is 0. (See
olEdgeFlagPainterlistIBM.) Requires
extension IBM_XXX.
ParameterValues returns one value, the byte
offset between consecutive edge flags in the
edge flag array. The initial value is 0. (See

- )
ParameterValues returns one value, the byte
offset between consecutive edge flags in the
edge flag array. (See

.) Requires extension
EXT_vertex_array.



GL_FOG

GL_FOG_COLOR

GL_FOG_COORDINATE_ARRAY_TYPE_EXT

GL_FOG_COORDINATE_ARRAY_STRIDE_EXT

GL_FOG_DENSITY
GL_FOG_END

GL_FOG_HINT

GL_FOG_INDEX

GL_FOG_MODE

GL_FOG_START

GL_FRONT_FACE

GL_GREEN_BIAS

GL_GREEN_BITS

GL_GREEN_SCALE

GL_INDEX_ARRAY

GL_INDEX_ARRAY_COUNT_EXT

GL_INDEX_ARRAY_EXT

ParameterValues returns a single Boolean
value indicating whether fogging is enabled.
(See lglEad.)

ParameterValues returns four values: the
RGBA components of the fog color. Integer
values, if requested, are linearly mapped from
the internal floating-point representation such
that 1.0 returns the most positive
representable integer value, and -1.0 returns
the most negative representable integer value.
(See lglEad.)

ParameterValues returns one value, the fog
coordinate array type. (See

ParameterValues returns one value, the fog
coordinate array stride. (See
- )
ParameterValues returns one value, the fog
density parameter. (See @.)
ParameterValues returns one value, the end
factor for the linear fog equation. (See @.)
ParameterValues returns one value, a
symbolic constant indicating the mode of the
fog hint. (See m.)
ParameterValues returns one value, the fog
color index. (See blEad.)
ParameterValues returns one value, a
symbolic constant indicating which fog
equation is selected. (See )
ParameterValues returns one value, the start
factor for the linear fog equation. (See m.)
ParameterValues returns one value, a
symbolic constant indicating whether clockwise
or counterclockwise polygon winding is treated
as frontfacing. (See m.)
ParameterValues returns one value, the green
bias factor used during pixel transfers.
ParameterValues returns one value, the
number of green bit planes in each color
buffer.
ParameterValues returns one value, the green
scale factor used during pixel transfers. (See
)
ParameterValues returns a single Boolean
value indicating whether the color index array
is enabled. The initial value is GL_FALSE.
(See [glindexPaintet.)
ParameterValues returns one value, the
number of color indexes in the color index
array, counting from the first, that are static.
(See lglindexPointerEXT.) Requires extension
EXT_vertex_array.
ParameterValues returns a single boolean
value, indicating whether the color index array
is enabled. (See lglindexPointerEXT.)
Requires extension EXT_vertex_array.
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GL_INDEX_ARRAY_LIST_STRIDE_IBM

GL_INDEX_ARRAY_STRIDE

GL_INDEX_ARRAY_STRIDE_EXT

GL_INDEX_ARRAY_TYPE

GL_INDEX_ARRAY_TYPE_EXT

GL_INDEX_BITS

GL_INDEX_CLEAR_VALUE

GL_INDEX_MODE

GL_INDEX_OFFSET

GL_INDEX_SHIFT

GL_INDEX_WRITEMASK

GL_LIGHT# (where '# is 0...GL_MAXLIGHTS-1)

GL_LIGHTING

GL_LIGHT_MODEL_AMBIENT
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ParameterValues returns one value, the byte
stride between successive pointers to index
lists. The initial value is 0. (See
plindexPainterl istIBM.) Requires extension
IBM_vertex_array_lists.
ParameterValues returns one value, the byte
offset between consecutive color indexes in
the color index array. The initial value is 0.
(See lglindexPaintet.)
ParameterValues returns one value, the byte
offset between consecutive color indexes in
the color index array. (See
glindexPointerEXT.) Requires extension
EXT_vertex_array.
ParameterValues returns one value, the data
type of indexes in the color index array. The
initial value is GL_FLOAT. (See

)
ParameterValues returns one value, the data
type of indexes in the color index array. (See
glindexPainterEXT.) Requires extension
EXT_vertex_array.
ParameterValues returns one value, the
number of bit planes in each color index
buffer.
ParameterValues returns one value, the color
index used to clear the color index buffers.
(See giClearindel )
ParameterValues returns a single Boolean
value indicating whether the GL is in color
index mode (True) or RGBA mode (False).
ParameterValues returns one value, the offset
added to color and stencil indices during pixel
transfers. (See m.)
ParameterValues returns one value, the
amount that color and stencil indices are

shifted during pixel transfers. (See
m-)

ParameterValues returns one value, a mask
indicating which bit planes of each color index
buffer can be written. (See blindexMasi)
ParameterValues returns a single Boolean
value indicating whether the specified light is
enabled. (See glLighil and glLightMadel.)
ParameterValues returns a single Boolean
value indicating whether lighting is enabled.
(See [glLightMadel.)

ParameterValues returns four values: the
RGBA components of the ambient intensity of
the entire scene. Integer values, if requested,
are linearly mapped from the internal
floating-point representation such that 1.0
returns the most positive representable integer
value, and -1.0 returns the most negative

representable integer value. (See
Eﬂgml-)




GL_LIGHT_MODEL_COLOR_CONTROL

GL_LIGHT_MODEL_LOCAL_VIEWER

GL_LIGHT_MODEL_TWO_SIDE

GL_LINE_SMOOTH

GL_LINE_SMOOTH_HINT

GL_LINE_STIPPLE

GL_LINE_STIPPLE_PATTERN
GL_LINE_STIPPLE_REPEAT
GL_LINE_WIDTH

GL_LINE_WIDTH_GRANULARITY

GL_LINE_WIDTH_RANGE

GL_LIST_BASE

GL_LIST_INDEX

GL_LIST_MODE

GL_LOGIC_OP

GL_LOGIC_OP_MODE

GL_MAP1_COLOR_4

ParameterValues can be
GL_SINGLE_COLOR or
GL_SPECULAR_COLOR.
GL_SINGLE_COLOR is the default value.
Depending upon the ParameterValues, the
lighting equations compute the two colors
differently. All computations are carried out in
eye coordinates. (See glLightModel.)
ParameterValues returns a single Boolean
value indicating whether specular reflection
calculations treat the viewer as being local to
the scene. (See lgiLightMadei.)
ParameterValues returns a single Boolean
value indicating whether separate materials
are used to compute lighting for frontfacin
and backfacing polygons. (See m.)

ParameterValues returns a single Boolean

value indicating whether antialiasing of lines is
enabled. (Soe biLineWidi.

ParameterValues returns one value, a
symbolic constant indicating the mode of the
line antialiasing hint. (See élH._i.n!I).
ParameterValues returns a single Boolean

value indicating whether stippling of lines is
enabled. (Seem%?)
ParameterValues returns one value, the 16-bit
line stipple pattern. (See W.)
ParameterValues returns one value, the line
stipple repeat factor. (See W.)
ParameterValues returns one value, the line
width as specified with .
ParameterValues returns one value, the width
difference between adjacent supported widths
for antialiased lines. (See m.)
ParameterValues returns two values: the
smallest and largest supported widths for
antialiased lines. (See &m.)
ParameterValues returns one value, the base
offset added to all names in arrays presented
to glCallLists. (See blListBasd.)
ParameterValues returns one value, the name
of the display list currently under construction.
If no display list is currently under
construction, 0 is returned. (See bINewlisi.)
ParameterValues returns one value, a
symbolic constant indicating the construction
mode of the display list currently being
constructed. (See [gINewl isi.)
ParameterValues returns a single Boolean
value indicating whether fragment indexes are
merged into the frame buffer using a logical
operation. (See m.)
ParameterValues returns one value, a
symbolic constant indicating the selected logic
operational mode. (See ﬁm.)
ParameterValues returns a single Boolean
value indicating whether 1D evaluation
generates colors. (See W.)

Chapter 1. OpenGL Subroutines 145



GL_MAP1_GRID_DOMAIN

GL_MAP1_GRID_SEGMENTS

GL_MAP1_INDEX

GL_MAP1_NORMAL

GL_MAP1_TEXTURE_COORD_1

GL_MAP1_TEXTURE_COORD_2

GL_MAP1_TEXTURE_COORD_3

GL_MAP1_TEXTURE_COORD_4

GL_MAP1_VERTEX_3

GL_MAP1_VERTEX_4

GL_MAP2_COLOR_4

GL_MAP2_GRID_DOMAIN

GL_MAP2_GRID_SEGMENTS

GL_MAP2_INDEX

GL_MAP2_NORMAL

GL_MAP2_TEXTURE_COORD _1

GL_MAP2_TEXTURE_COORD_2
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ParameterValues returns two values: the
endpoints of the one-dimensional (1D) map’s
grid domain. (See bIMapGrid.)
ParameterValues returns one value, the
number of partitions in the 1D map’s grid
domain. (See lgiMapGrid.)
ParameterValues returns a single Boolean
value indicating whether 1D evaluation
generates color indices. (See [giMap1.)
ParameterValues returns a single Boolean
value indicating whether 1D evaluation
generates normals. (See giMap1l.)
ParameterValues returns a single Boolean
value indicating whether 1D evaluation
enerates 1D texture coordinates. (See
)
ParameterValues returns a single Boolean
value indicating whether 1D evaluation
enerates 2D texture coordinates. (See
)
ParameterValues returns a single Boolean
value indicating whether 1D evaluation
enerates 3D texture coordinates. (See
)
ParameterValues returns a single Boolean
value indicating whether 1D evaluation
enerates 4D texture coordinates. (See
)
ParameterValues returns a single Boolean
value indicating whether 1D evaluation
enerates 3D vertex coordinates. (See
)
ParameterValues returns a single Boolean
value indicating whether 1D evaluation
enerates 4D vertex coordinates. (See
)
ParameterValues returns a single Boolean
value indicating whether 2D evaluation
generates colors. (See giMap32)
ParameterValues returns four values: the
endpoints of the 2D map’s i and j grid
domains. (See gIMapGrid.)
ParameterValues returns two values: the
number of partitions in the 2D map’s i and j
grid domains. (See gIMapGrid.)
ParameterValues returns a single Boolean
value indicating whether 2D evaluation
generates color indices. (See [giMap3.)
ParameterValues returns a single Boolean
value indicating whether 2D evaluation
generates normals. (See giMap2.)
ParameterValues returns a single Boolean
value indicating whether 2D evaluation
enerates 1D texture coordinates. (See
)
ParameterValues returns a single Boolean
value indicating whether 2D evaluation
enerates 2D texture coordinates. (See

)



GL_MAP2_TEXTURE_COORD_3

GL_MAP2_TEXTURE_COORD_4

GL_MAP2_VERTEX_3

GL_MAP2_VERTEX_4

GL_MAP_COLOR

GL_MAP_STENCIL

GL_MATRIX_MODE

GL_MAX_3D_TEXTURE_SIZE

GL_MAX_3D_TEXTURE_SIZE_EXT

GL_MAX_ATTRIB_STACK_DEPTH

GL_MAX_CLIENT_ATTRIB_STACK_DEPTH

GL_MAX_CLIP_PLANES

GL_MAX_ELEMENTS_INDICES

GL_MAX_ELEMENTS_VERTICES

GL_MAX_EVAL_ORDER

GL_MAX_LIGHTS

ParameterValues returns a single Boolean
value indicating whether 2D evaluation
enerates 3D texture coordinates. (See
)
ParameterValues returns a single Boolean
value indicating whether 2D evaluation
generates 4D texture coordinates. (See
biMapd.)
ParameterValues returns a single Boolean
value indicating whether 2D evaluation
generates 3D vertex coordinates. (See
biMapd.)
ParameterValues returns a single Boolean
value indicating whether 2D evaluation
enerates 4D vertex coordinates. (See
)
ParameterValues returns a single Boolean
value indicating if colors and color indices are

to be replaced by table lookup during pixel
transfers. (See mﬁ.)

ParameterValues returns a single Boolean
value indicating if stencil indices are to be

replaced by table lookup during pixel transfers.
(See piBixeltzansfed)

ParameterValues returns one value, a
symbolic constant indicating which matrix
stack is currently the target of all matrix
operations. (See m.)
ParameterValues returns one value, the
maximum width, height, or depth of any 3D
texture image (without borders). (See
glTeximage3DFXT!.)

ParameterValues returns one value, a rough
estimate of the largest 3D texture that the GL
can handle. If the GL version is 1.2 or greater,
use GL_PROXY_TEXTURE_3D" to determine
if a texture is too large. (See
glTeximage3DEXT.) Requires extension
EXT_texture3D.

ParameterValues returns one value, the
maximum supported depth of the attribute
stack. (See plPushAtiritl.)

ParameterValues returns one value indicating
the maximum supported depth of the client
attribute stack. (See lglPushClientAttrih.)
ParameterValues returns one value, the
maximum number of application-defined
clipping planes. (See BIClipPland.)
ParameterValues returns one value: the
maximum number of DrawRangeElements
vertices.

ParameterValues returns one value: the
maximum number of DrawRangeElements
vertices.

ParameterValues returns one value, the
maximum equation order supported by 1D and
2D evaluators. (See glMap1 and glMap2.)
ParameterValues returns one value, the
maximum number of lights. (See @.)
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GL_MAX_LIST_NESTING

GL_MAX_MODELVIEW_STACK_DEPTH

GL_MAX_NAME_STACK_DEPTH

GL_MAX_PIXEL_MAP_TABLE

GL_MAX_PROJECTION_STACK_DEPTH

GL_MAX_TEXTURE_MAX_ANISOTROPY_EXT

GL_MAX_TEXTURE_SIZE

GL_MAX_TEXTURE_STACK_DEPTH

GL_MAX_VIEWPORT_DIMS

GL_MAX_VISIBILITY_THRESHOLD_IBM

GL_MODELVIEW_MATRIX

GL_MODELVIEW_STACK_DEPTH

GL_NAME_STACK_DEPTH

GL_NORMAL_ARRAY

GL_NORMAL_ARRAY_COUNT_EXT

GL_NORMAL_ARRAY_EXT
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ParameterValues returns one value, the
maximum recursion depth allowed during
display list traversal. (See m.)
ParameterValues returns one value, the
maximum supported depth of the modelview
matrix stack. (See lglPushMatrix.)
ParameterValues returns one value, the
maximum supported depth of the selection
name stack. (See lglPushNamd)
ParameterValues returns one value, the
maximum supported size of a glPixelMap
lookup table. (See gIPixelMag.)
ParameterValues returns one value, the

maximum supported depth of the projection
matrix stack. (See m.)
ParameterValues returns one value, the
maximum level of texture anisotropy supported
by this implementation. (See

.) Requires extension
EXT_texture_filter_anisotropic.
ParameterValues returns one value, the

maximum width or height of any texture image
without borders). (See m and
W-)

ParameterValues returns one value, the
maximum supported depth of the texture
matrix stack. (See m.)
ParameterValues returns two values: the
maximum supported width and height of the
viewport. (See W.)

ParameterValues returns one value: the

maximum permitted number of visible
fragments that will be discarded prior to

registering a visibility hit. (See
ﬁl&hﬂﬂﬂuﬂeﬂﬁhﬂ) Requires extension
IBM_occlusion_cull.
ParameterValues returns 16 values: the
modelview matrix on the top of the modelview
matrix stack. (See lgiMatrixMaodd.)
ParameterValues returns one value, the
number of matrices on the modelview matrix
stack. (See plPushMatrid.)
ParameterValues returns one value, the
number of names on the selection name
stack. (See plPushMatrid.)
ParameterValues returns a single Boolean
value, indicating whether the normal array is
enabled. The initial value is GL_FALSE. (See
)
ParameterValues returns one value, the
number of normals in the normal array,
counting from the first, that are static. (See
glNormalPointerEXT.) Requires extension
EXT_vertex_array.
ParameterValues returns a single boolean
value, indicating whether the normal array is
enabled. (See giNormalPointerEXT.)
Requires extension EXT_vertex_array.




GL_NORMAL_ARRAY_LIST_STRIDE_IBM

GL_NORMAL_ARRAY_STRIDE

GL_NORMAL_ARRAY_STRIDE_EXT

GL_NORMAL_ARRAY_TYPE

GL_NORMAL_ARRAY_TYPE_EXT

GL_NORMALIZE

GL_OCCLUSION_TEST_HP

GL_OCCLUSION_TEST_RESULT_HP

GL_PACK_ALIGNMENT

GL_PACK_IMAGE_HEIGHT

GL_PACK_IMAGE_HEIGHT_EXT

GL_PACK_LSB_FIRST

GL_PACK_ROW_LENGTH

GL_PACK_SKIP_IMAGES

ParameterValues returns one value, the byte
stride between successive pointers to normal
lists. The initial value is 0. (See
glNormalPointerl istiBM.) Requires extension
IBM_vertex_array_lists.
ParameterValues returns one value, the byte
offset between consecutive normals in the
normal array. The initial value is 0. (See
)
ParameterValues returns one value, the byte
offset between consecutive normals in the
normal array. (See igINormalPointerEXT.)
Requires extension EXT_vertex_array.
ParameterValues returns one value, the data
type of each coordinate in the normal array.
The initial value is GL_FLOAT. (See
)
ParameterValues returns one value, the data
type of each coordinate in the normal array.
(See igiNormalPainterEXT.) Requires
extension EXT_vertex_array.
ParameterValues returns a single Boolean
value indicating whether normals are
automatically scaled to unit length after they
have been transformed to eye coordinates.
(See [giNarmal.)
ParameterValues returns a single Boolean
value indicating whether the occlusion test
HP_OCCLUSION_TEST is enabled. (See
BlEnabld)
ParameterValues returns a single Boolean
value indicating whether the occlusion test
HP_OCCLUSION_TEST noted any fragments
successfully passing the depth test. (See
)
ParameterValues returns one value, the byte
alignment used for writing pixel data to
memory. (See blPixelStord)
ParameterValues returns one value, the
number of image rows used for writing 3D
pixel data to memory. (See m.)
ParameterValues returns one value, the
number of image rows used for writing 3D
pixel data to memory. (See [glPixelStard.)
Requires extension EXT_texture3D.
ParameterValues returns a single Boolean
value indicating whether single-bit pixels being
written to memory are written first to the least
significant bit of each unsigned byte. (See
)
ParameterValues returns one value, the row
length used for writing pixel data to memory.
(See glRixelStord.)
ParameterValues returns one value, the
number of 2D images skipped before the first

pixel of a 3D image is written into memory.
(See biPielStord)
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GL_PACK_SKIP_IMAGES_EXT

GL_PACK_SKIP_PIXELS

GL_PACK_SKIP_ROWS

GL_PACK_SWAP_BYTES

GL_PERSPECTIVE_CORRECTION_HINT

GL_PIXEL_MAP_A_TO_A_SIZE

GL_PIXEL_MAP_B_TO_B_SIZE

GL_PIXEL_MAP_G_TO_G_SIZE

GL_PIXEL_MAP_I_TO_A_SIZE

GL_PIXEL_MAP_I_TO_B_SIZE

GL_PIXEL_MAP_I_TO_G_SIZE

GL_PIXEL_MAP_I_TO_I_SIZE

GL_PIXEL_MAP_I_TO_R_SIZE

GL_PIXEL_MAP_R_TO_R_SIZE

GL_PIXEL_MAP_S_TO_S_SIZE

GL_POINT_SIZE

GL_POINT_SIZE_GRANULARITY

GL_POINT_SIZE_RANGE
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ParameterValues returns one value, the
number of 2D images skipped before the first
pixel of a 3D image is written into memory.
(See m.) Requires extension
EXT_texture3D.
ParameterValues returns one value, the
number of pixel locations skipped before the
first pixel is written into memory. (See

)
ParameterValues returns one value, the
number of rows of pixel locations skipped
before the first pixel is written into memory.
(See [glPixelStord )
ParameterValues returns a single Boolean
value indicating whether the bytes of 2-byte
and 4-byte pixel indices and components are

swapped before being written to memory. (See
m&

ParameterValues returns one value, a
symbolic constant indicating the mode of the
perspective correction hint. (See m.)
ParameterValues returns one value, the size

of the alpha-to-alpha pixel translation table.
(See GiPixaitiag )

ParameterValues returns one value, the size
of the blue-to-blue pixel translation table. (See
)

ParameterValues returns one value, the size

of the green-to-green pixel translation table.
(Seo plPixeliag

ParameterValues returns one value, the size

of the index-to-alpha pixel translation table.

(See lglPixelMag.)

ParameterValues returns one value, the size

of the index-to-blue pixel translation table.

(See lgIPixelMag)

ParameterValues returns one value, the size

of the index-to-green pixel translation table.

(See lgIPixelMag.)

ParameterValues returns one value, the size

of the index-to-index pixel translation table.

(See IglPixelMag.)

ParameterValues returns one value, the size

of the index-to-red pixel translation table. (See

blPixelMad )

ParameterValues returns one value, the size

of the red-to-red pixel translation table. (See
)

ParameterValues returns one value, the size

of the stencil-to-stencil pixel translation table.

(See lglPixelMag.)

ParameterValues returns one value, the point

size as specified by

ParameterValues returns one value, the size

difference between adjacent supported sizes

for antialiased points. (See Egm.)

ParameterValues returns two values: the

smallest and largest supported sizes for
antialiased points. (See m.)



GL_POINT_SMOOTH

GL_POINT_SMOOTH_HINT

GL_POLYGON_MODE

GL_POLYGON_OFFSET_BIAS_EXT

GL_POLYGON_OFFSET_EXT

GL_POLYGON_OFFSET_FACTOR

GL_POLYGON_OFFSET_FACTOR_EXT

GL_POLYGON_OFFSET_FILL

GL_POLYGON_OFFSET_LINE

GL_POLYGON_OFFSET_POINT

GL_POLYGON_OFFSET_UNITS

GL_POLYGON_SMOOTH

GL_POLYGON_SMOOTH_HINT

GL_POLYGON_STIPPLE

ParameterValues returns a single Boolean
value indicating whether antialiasing of points
is enabled. (See [glPaintSizd)
ParameterValues returns one value, a
symbolic constant indicating the mode of the
point antialiasing hint. (See pIHini.)
ParameterValues returns two values: symbolic
constants indicating whether frontfacing and
backfacing polygons are rasterized as points,
lines, or filled polygons. (See

)
ParameterValues returns one value, the
constant which is added to the z value of each
fragment generated when a polygon is
rasterized. (See lglPolygonOffsetEXT.)
Requires extension EXT_polygon_offset.
ParameterValues returns a single Boolean
value indicating whether polygon offest is
enabled. (See glPolygonOffsetEXT.)
Requires extension EXT_polygon_offset.
ParameterValues returns one value, the
scaling factor used to determine the variable
offset which is added to the depth value of
each fragment generated when a polygon is
rasterized. The initial value is 0.0. (See

)
ParameterValues returns one value, the
scaling factor used to determine the variable
offset which is added to the z value of each
fragment generated when a polygon is
rasterized. (See iglPalygonOffsetEXT.)
Requires extension EXT_polygon_offset.
ParameterValues returns a single Boolean
value indicating whether polygon offset is
enabled for polygons in fill mode. The initial
value is GL_FALSE. (See glPalyganOffse )
ParameterValues returns a single Boolean
value indicating whether polygon offset is
enabled for polygons in line mode. The initial
value is GL_FALSE. (See [glPolygonOffset)
ParameterValues returns a single Boolean
value indicating whether polygon offset is
enabled for polygons in point mode. The initial
value is GL_FALSE. (See glPalygonOffset)
ParameterValues returns one value, this value
is multiplied by an implementation-specific
value and then added to the z value of each
fragment generated when a polygon is
rasterized. The initial value is 0.0. (See

)

ParameterValues returns a single Boolean

value indicating whether antialiasing of
polygons is enabled. (See W.)
ParameterValues returns one value, a
symbolic constant indicating the mode of the
polygon antialiasing hint. (See w.)
ParameterValues returns a single Boolean
value indicating whether stippling of polygons
is enabled. (See i )
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GL_PROJECTION_MATRIX

GL_PROJECTION_STACK_DEPTH

GL_READ_BUFFER

GL_RED_BIAS

GL_RED_BITS

GL_RED_SCALE

GL_RENDER_MODE

GL_RGBA_MODE

GL_SCISSOR_BOX

GL_SCISSOR_TEST

GL_SHADE_MODEL

GL_SECONDARY_COLOR_ARRAY_SIZE_EXT

GL_SECONDARY_COLOR_ARRAY_STRIDE_EXT

GL_SECONDARY_COLOR_ARRAY_TYPE_EXT

GL_SMOOTH_LINE_WIDTH_GRANULARITY

GL_SMOOTH_LINE_WIDTH_RANGE

GL_SMOOTH_POINT_SIZE_GRANULARITY
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ParameterValues returns 16 values: the
projection matrix on the top of the projection
matrix stack. (See W.)
ParameterValues returns one value, the
number of matrices on the projection matrix
stack. (See plPushMatrid.)
ParameterValues returns one value, a
symbolic constant indicating which color buffer
is selected for reading. (See
and glAccuni.)
ParameterValues returns one value, the red
bias factor used during pixel transfers.
ParameterValues returns one value, the
number of red bit planes in each color buffer.
ParameterValues returns one value, the red
scale factor used during pixel transfers. (See

)
ParameterValues returns one value, a
symbolic constant indicating whether the GL is
in render, select, or feedback mode. (See

)
ParameterValues returns a single Boolean
value indicating whether the GL is in RGBA
mode (True) or color index mode (False). (See

)
ParameterValues returns four values: the x
and y window coordinates of the scissor box,
followed by its width and height. (See
)

ParameterValues returns a single Boolean
value indicating whether scissoring is enabled.
(See )
ParameterValues returns one value, a
symbolic constant indicating whether the

shading mode is flat or smooth. (See
m-)

ParameterValues returns one value, the
number of components in each entry of the
secondary color array, which will be either 3 or
4. (See glSecandaryColorPainterEXT!.)
ParameterValues returns one value, the byte
offset between consecutive entries in the
secondary color array. (See
glSecondaryColarPointerEXT.)
ParameterValues returns one value, the data
type of each component in the secondary
color array. (See
olSecondaryColorPainterEXT!.)
ParameterValues returns one value, the width
difference between adjacent supported widths
for antialiased lines. (See biLineWidtH.)
ParameterValues returns two values: the
smallest and largest supported widths for
antialiased lines. (See W)
ParameterValues returns one value, the size

difference between adjacent supported sizes
for antialiased points. (See EEE.)




GL_SMOOTH_POINT_SIZE_RANGE

GL_STENCIL_BITS

GL_STENCIL_CLEAR_VALUE

GL_STENCIL_FAIL

GL_STENCIL_FUNC

GL_STENCIL_PASS_DEPTH_FAIL

GL_STENCIL_PASS_DEPTH_PASS

GL_STENCIL_REF

GL_STENCIL_TEST

GL_STENCIL_VALUE_MASK

GL_STENCIL_WRITEMASK

GL_STEREO

GL_SUBPIXEL_BITS

GL_TEXTURE_1D

GL_TEXTURE_2D

GL_TEXTURE_1D_BINDING

ParameterValues returns two values: the
smallest and largest supported sizes for
antialiased points. (See glPaintSizd.)
ParameterValues returns one value, the
number of bit planes in the stencil buffer.
ParameterValues returns one value, the index
to which the stencil bit planes are cleared.
(See [giClearStencil.)
ParameterValues returns one value, a
symbolic constant indicating what action is
taken when the stencil test fails. (See
)

ParameterValues returns one value, a
symbolic constant indicating what function is
used to compare the stencil reference value
with the stencil buffer value. (See

)
ParameterValues returns one value, a
symbolic constant indicating what action is
taken when the stencil test passes but the
depth test fails. (See m.)
ParameterValues returns one value, a
symbolic constant indicating what action is
taken when the stencil test passes and the
depth test passes. (See m.)
ParameterValues returns one value, the
reference value that is compared with the
contents of the stencil buffer. (See

)
ParameterValues returns a single Boolean
value indicating whether stencil testing of

fragments is enabled. (See and
EQM-)

ParameterValues returns one value, the mask
that is used to mask both the stencil reference
value and the stencil buffer value before they
are compared. (See m.)
ParameterValues returns one value, the mask
that controls writing of the stencil bit planes.
(See [giStencilMasH.)

ParameterValues returns a single Boolean
value indicating whether stereo buffers (left
and right) are supported.

ParameterValues returns one value, an
estimate of the number of bits of subpixel
resolution that are used to position rasterized
geometry in window coordinates.
ParameterValues returns a single Boolean
value indicating whether 1D texture mapping is

enabled. (See [glTeximageiD.)

ParameterValues returns a single Boolean

value indicating whether 2D texture mapping is
enabled. (Seem.)
ParameterValues returns a single value, the
name of the texture currently bound to the
target GL_TEXTURE_1D. The initial value is

0. (See blBindTexturd)
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GL_TEXTURE_1D_BINDING_EXT

GL_TEXTURE_2D_BINDING

GL_TEXTURE_2D_BINDING_EXT

GL_TEXTURE_3D_BINDING_EXT

GL_TEXTURE_3D_EXT

GL_TEXTURE_COLOR_TABLE_EXT

GL_TEXTURE_COORD_ARRAY

GL_TEXTURE_COORD_ARRAY_COUNT_EXT

GL_TEXTURE_COORD_ARRAY_EXT

GL_TEXTURE_COORD_ARRAY_LIST_STRIDE_IBM

GL_TEXTURE_COORD_ARRAY_SIZE

GL_TEXTURE_COORD_ARRAY_SIZE_EXT

GL_TEXTURE_COORD_ARRAY_STRIDE
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ParameterValues returns a single value, the
name of the texture currently bound to the
target GL_TEXTURE_1D. (See
plBindTextureEXTl) Requires extension
EXT_texture_object.
ParameterValues returns a single value, the
name of the texture currently bound to the
target GL_TEXTURE_2D. The initial value is
0. (See bIBindTexturd.)
ParameterValues returns a single value, the
name of the texture currently bound to the
target GL_TEXTURE_2D. (See
glBindTextureEXT].) Requires extension
EXT_texture_object.
ParameterValues returns a single value, the
name of the texture currently bound to the
target GL_TEXTURE_3D_EXT. (See
ﬁm.) Requires extension
EXT_texture_object.
ParameterValues returns a single Boolean
value indicating whether 3D texture mapping is
enabled. (See blTeximage3DEXT.) Requires
extension EXT_texture3D.
ParameterValues returns a single Boolean
value indicating whether the texture color table
is enabled. The initial value is GL_FALSE.
(See lgiCalorTabid)
ParameterValues returns a single Boolean
value indicating whether the texture coordinate
array is enabled. The initial value is
GL_FALSE. (See iglTexCoardPointed)
ParameterValues returns one value, the
number of elements in the texture coordinate
array, counting from the first, that are static.
(See lgiTexCoardPainterEXT.) Requires
extension EXT_vertex_array.
ParameterValues returns a single boolean
value, indicating whether the texture
coordinate array is enabled. (See
plTexCoordPointerEXT.) Requires extension
EXT_vertex_array.
ParameterValues returns one value, the byte
stride between successive pointers to texture
coord lists. The initial value is 0. (See
plTexCoordPointerListIBM.) Requires
extension IBM_vertex_array_lists.
ParameterValues returns one value, the
number of coordinates per element in the
texture coordinate array. The initial value is 4.
(See igiTexCoordPainted.)
ParameterValues returns one value, the
number of coordinates per element in the
texture coordinate array. (See

i .) Requires extension

EXT_vertex_array.

ParameterValues returns one value, the byte
offset between consecutive elements in the
texture coordinate array. The initial value is 0.

(See iglTexCoardPointed.)




GL_TEXTURE_COORD_ARRAY_STRIDE_EXT

GL_TEXTURE_COORD_ARRAY_TYPE

GL_TEXTURE_COORD_ARRAY_TYPE_EXT

GL_TEXTURE_ENV_COLOR

GL_TEXTURE_ENV_MODE

GL_TEXTURE_GEN_S

GL_TEXTURE_GEN_T

GL_TEXTURE_GEN_R

GL_TEXTURE_GEN_Q

GL_TEXTURE_MATRIX

GL_TEXTURE_STACK_DEPTH

GL_TRANSPOSE_COLOR_MATRIX_ARB

GL_TRANSPOSE_MODELVIEW_MATRIX_ARB

ParameterValues returns one value, the byte
offset between consecutive elements in the
texture coordinate array. (See
plTexCoordPainterEXT.) Requires extension
EXT_vertex_array.
ParameterValues returns one value, the data
type of the coordinates in the texture
coordinate array. The initial value is
GL_FLOAT. (See giTexCoardPaintet.)
ParameterValues returns one value, the data
type of the coordinates in the texture
coordinate array. (See
glTexCoordPointerEXT.) Requires extension
EXT_vertex_array.
ParameterValues returns four values: the
RGBA values of the texture environment color.
Integer values, if requested, are linearly
mapped from the internal floating-point
representation such that 1.0 returns the most
positive representable integer value, and -1.0
returns the most negative representable
integer value. (See Eﬁ.)
ParameterValues returns one value, a
symbolic constant indicating what texture
environment function is currently selected.
(See giTexEnd)
ParameterValues returns a single Boolean
value indicating whether automatic generation
of the S texture coordinate is enabled. (See
biTexGed)
ParameterValues returns a single Boolean
value indicating whether automatic generation
of the T texture coordinate is enabled. (See

)
ParameterValues returns a single Boolean
value indicating whether automatic generation
of the R texture coordinate is enabled. (See
biTexGen)
ParameterValues returns a single Boolean
value indicating whether automatic generation
of the Q texture coordinate is enabled. (See

)
ParameterValues returns 16 values: the
texture matrix on the top of the texture matrix
stack. (See pIMatrixModd.)
ParameterValues returns one value, the
number of matrices on the texture matrix stack
. (See plPushMatri.)
ParameterValues returns 16 values: the
transpose of the color matrix. (See
glLoadNamedMatrixIBM.) Requires extension
ARB_transpose_matrix.
ParameterValues returns 16 values: the
transpose of the modelview matrix on the top
of the modelview matrix stack. (See

.) Requires extension

ARB_transpose_matrix.
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GL_TRANSPOSE_PROJECTION_MATRIX_ARB

GL_TRANSPOSE_TEXTURE_MATRIX_ARB

GL_UNPACK_ALIGNMENT

GL_UNPACK_IMAGE_HEIGHT

GL_UNPACK_IMAGE_HEIGHT_EXT

GL_UNPACK_LSB_FIRST

GL_UNPACK_ROW_LENGTH

GL_UNPACK_SKIP_IMAGES

GL_UNPACK_SKIP_IMAGES_EXT

GL_UNPACK_SKIP_PIXELS

GL_UNPACK_SKIP_ROWS

GL_UNPACK_SWAP_BYTES

GL_UPDATE_CLIP_VOLUME_HINT
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ParameterValues returns 16 values: the
transpose of the projection matrix on the top of
the projection matrix stack. (See

.) Requires extension
ARB_transpose_matrix.
ParameterValues returns 16 values: the
transpose of the texture matrix on the top of
the texture matrix stack. (See lgiMatrixModd.)
Requires extension ARB_transpose_matrix.
ParameterValues returns one value, the byte
alignment used for reading pixel data from
memory. (See blPixelStord)
ParameterValues returns one value, the
number of image rows used for reading 3D
pixel data from memory. (See m.)
ParameterValues returns one value, the
number of image rows used for reading 3D
pixel data from memory. (See m.)
Requires extension EXT_texture3D.
ParameterValues returns a single Boolean

value indicating whether single-bit pixels being
read from memory are read first from the least

significant bit of each unsigned byte. (See
m-)

ParameterValues returns one value, the row

length used for reading pixel data from
memory. (See m‘?&.)

ParameterValues returns one value, the
number of 2D images skipped before the first

pixel of a 3D image is read from memory.
(Seo plPixelSiord

ParameterValues returns one value, the
number of 2D images skipped before the first
pixel of a 3D image is read from memory.
(See m.) Requires extension
EXT_texture3D.
ParameterValues returns one value, the
number of pixel locations skipped before the
first pixel is read from memory. (See
)
ParameterValues returns one value, the
number of rows of pixel locations skipped
before the first pixel is read from memory.
(See lglPixelStord.)
ParameterValues returns a single Boolean
value indicating whether the bytes of 2-byte
and 4-byte pixel indices and components are
swapped after being read from memory. (See
)
ParameterValues returns a single Boolean
value indicating whether the automatic
updating of the Clip Volume Hint (through calls
to glClipBoundingBoxIBM,
glClipBoundingSpherelBM or
glClipBoundingVerticesIBM) is enabled.
(See w.) Requires extension
IBM_clip_check.



GL_VERTEX_ARRAY ParameterValues returns a single Boolean
value indicating whether the vertex array is
enabled. The initial value is GL_FALSE. (See

)

GL_VERTEX_ARRAY_COUNT_EXT ParameterValues returns one value, the
number of vertices in the vertex array,
counting from the first, that are static. (See
plVertexPainterEXTI.) Requires extension
EXT_vertex_array.

GL_VERTEX_ARRAY_EXT ParameterValues returns a single boolean
value, indicating whether the vertex array is
enabled. (See glVertexPointerEXT.)

GL_VERTEX_ARRAY_LIST_STRIDE_IBM ParameterValues returns one value, the byte
stride between successive pointers to vertex
lists. The initial value is 0. (See
glVertexPointerListlBM.) Requires extension
IBM_vertex_array_lists.

GL_VERTEX_ARRAY_SIZE_EXT ParameterValues returns one value, the
number of coordinates per vertex in the vertex
array. (See gl\ertexPointerEXT.) Requires
extension EXT_vertex_array.

GL_VERTEX_ARRAY_STRIDE ParameterValues returns one value, the byte
offset between consecutive vertices in the

vertex array. The initial value is 0. (See
m-)

GL_VERTEX_ARRAY_STRIDE_EXT ParameterValues returns one value, the byte
offset between consecutive vertices in the
vertex array. (See igl\VertexPainterEXT.)
Requires extension EXT_vertex_array.

GL_VERTEX_ARRAY_TYPE ParameterValues returns one value, the data
type of each coordinate in the vertex array.
The initial value is GL_FLOAT. (See

)

GL_VERTEX_ARRAY_TYPE_EXT ParameterValues returns one value, the data
type of each coordinate in the vertex array.
(See lgl\VertexPointerEXT.) Requires
extension EXT_vertex_array.

GL_VIEWPORT ParameterValues returns four values: the x

and y window coordinates of the viewport,
followed by its width and height. (See
)
GL_VISIBILITY_BUFFER_SIZE_IBM ParameterValues returns one value: the
maximum number of values that can be stored
in the visibility array. (See
plVisibilityBufferlBM.) Requires extension
IBM_occlusion_cull.
GL_VISIBILITY_THRESHOLD_IBM ParameterValues returns one value: the
number of visible fragments that will be
discarded prior to registering a visibility hit.

(See iglVisibilityThresholdIBM.) Requires

extension IBM_occlusion_cull.

GL_ZOOM_X ParameterValues returns one value, the x
pixel zoom factor. (See W.)
GL_ZOOM_Y ParameterValues returns one value, the y

pixel zoom factor. (See W.)

Many of the Boolean parameters can also be queried more easily using m
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Parameters

ParameterName Specifies the parameter value to be returned. The symbolic constants listed in the
Description section are accepted.
ParameterValues Returns the value or values of the specified parameter.

Error Codes

GL_INVALID_ENUM ParameterName is not an accepted value.
GL_INVALID_OPERATION The glGet subroutine is called between a call to giBegin and the
corresponding call to glEnd.

Files

lusr/include/GL/gl.h Contains C language constants, variable type definitions, and ANSI function
prototypes for OpenGL.

Related Information
subroutine, subroutine, blGetlighi subroutine, lglGetMag | subroutine,

subroutine, subroutlne glGetPointerd subroutine,
p subroutine subroutme

glGetClipPlane Subroutine

Purpose
Returns the coefficients of the clipping plane.

Library
OpenGL C bindings library: libGL.a

C Syntax

void g1GetClipPlane(GLenum PLand,
GLdouble * Fquaziord)

Description
The glGetClipPlane subroutine returns in Equation the four coefficients of the plane equation for Plane.

Parameters

Plane Specifies a clipping plane. The number of clipping planes depends on the implementation; however,
at least six clipping planes are supported. They are identified by symbolic names of the form
GL_CLIP_PLANE; where 0 < i < GL_MAX_CLIP_PLANES.

Equation Returns four double-precision values that are the coefficients of the plane equation of Plane in eye
coordinates.
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Notes

It is always the case that GL_CLIP_PLANE/ = GL_CLIP_PLANEOQ + /.

If an error is generated, no change is made to the contents of Equation.

Errors

GL_INVALID_ENUM
GL_INVALID_OPERATION

Files

lusr/include/GL/gl.h

Related Information

The m or glEnd subroutine, W subroutine.

Plane is not an accepted value.

The glGetClipPlane subroutine is called between a call to glBegin and the

corresponding call to glEnd.

Contains C language constants, variable type definitions, and ANSI function

prototypes for OpenGL.

glGetColorTable Subroutine

Purpose

Return a color lookup table to the user.

Library

OpenGL C bindings library: (libGL.a)

C Syntax

void glGetColorTable(GLenum karged,
GLenum ,
GLenum kypd

const GLvoid Fzahld)

void glGetColorTableSGI(GLenum [arged,
formad

lvnd

GLenum
GLenum

L

const GLvoid Erghld)

Description

glGetColorTable returns in table the contents of the color table specified by target. No pixel transfer
operations are performed, but pixel storage modes that are applicable to glReadPixels are performed.

