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OpenGL®

  

[n.n.n]  [Table n.n] 

[n.n.n] r

[n.n.n]  [Table n.n] 
 

Vertex Arrays [2.8]
 

 VertexPointer(int size type stride
pointer);

type: 
 NormalPointer type stride pointer);

type: 
 ColorPointer(int size type stride

pointer);
type: 

 SecondaryColorPointer(int size type stride
pointer);

type: 

 IndexPointer type stride pointer);
type: 

 EdgeFlagPointer stride pointer);
 FogCoordPointer type stride pointer);

type: 
 TexCoordPointer(int size type stride

pointer);
type: 

index size type
normalized stride pointer);

type: 

index size type
stride pointer);

type: 

index: 
 EnableClientState array);
 DisableClientState array);

array: 
 

index);
index);

index: i i
 texture);
 ArrayElement(int i);

Enable Disable
index);

Drawing Commands [2.8.2] [2.8.1]
DrawArrays mode count);

(en mode count
primcount);

DrawElements mode count type
indices);

mode count
type indices primcount);

DrawRangeElements mode start
end count type indices);

DrawArraysInstanced mode
count primcount);

DrawElementsInstanced mode count
type indices primcount);

DrawElementsBaseVertex mode count
type indices basevertex);

DrawRangeElementsBaseVertex mode
start end count type indices

int basevertex);
DrawElementsInstancedBaseVertex mode

count type indices
primcount basevertex);

mode
count type indices primcount

basevertex);
mode: 

type: 
 InterleavedArrays format stride

pointer);
format: 

GL Command Syntax [2.3]
 

  return-type Name [args ,] T arg1 , . . . , T argN [, args]);  

[2.1.2]
16-Bit  

 

Unsigned 11-Bit  
 

Unsigned 10-Bit  
 

 [Table 2.1]

b ub
s - short us
i - int ui
f d

Begin and End [2.6.1, 2.6.3]

 Begin mode);
 End

mode: 

Polygon Edges [2.6.2]

 EdgeFlag );
 EdgeFlagv );

 [2.7]

 Vertex{234}{sifd} coords);
 Vertex{234}{sifd}v coords);
 TexCoord{1234}{sifd} coords);
 TexCoord{1234}{sifd}v coords);

texture
coords)

 texture
coords)

texture: i  i
 Normal3{bsifd} coords);
 Normal3{bsifd}v coords);
 FogCoord{fd} coord);
 FogCoord{fd}v coord);
 Color{34}{bsifd ubusui} components);
 Color{34}{bsifd ubusui}v components);
 SecondaryColor3{bsifd ubusui} components);
 SecondaryColor3{bsifd ubusui}v(
components);

 Index{sifd ub} index);
 Index{sifd ub}v index);

index values);
index values);

index
values);

index values);
index

values);
index values);

index
values);

index values);

[2.9] 
n );

n );

[2.9.1]
target );

target: 
 

 

target index
intptr size);

target: 
target index );

 target: 

[2.9.2]
target size data

usage);
usage

target size
data);

target: 

[2.9.3]
target

length access);
access

 

target access);
access

target
length);

target: 
target);

target: 

[2.9.5]
readtarget

writetarget
size);

readtarget writetarget  

[2.10]

GenVertexArrays n arrays);

DeleteVertexArrays n arrays);
BindVertexArray array);

[6.1.8] [6.1.14]
);

target pname
data);

pname: 
 

 

target
size data);

target:  
target pname

params);
target:  
pname: 

[6.1.9] [6.1.15]
IsVertexArray array);
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Shaders and Programs
[2.11.1] [2.14.1]

CreateShader type);
type: 

ShaderSource shader count
string length);

CompileShader shader);
DeleteShader shader);

 [2.11.2] [2.14.2]
CreateProgram

program shader);
DetachShader program shader);
LinkProgram program);
UseProgram program);
DeleteProgram program);

 [2.11.3] [2.14.3]

program index
bufSize length size type

name);
*type n

n 
int program name);

program index
name);

Uniform Variables [2.11.4] [2.14.4]
int program name);

GetUniformBlockIndex program
uniformBlockName);

program
uniformBlockIndex bufSize length

uniformBlockName);
program

uniformBlockIndex pname params);
pname

 
 

 
 

 

GetUniformIndices program uniformCount
uniformNames uniformIndices);

program
uniformIndex bufSize length

uniformName);
program index

bufSize length size type
name);

program uniformCount
uniformIndices pname params);

pname
 

 

type n n
n n

Loading Uniform Variables In Default Uniform Block 
Uniform{1234}{if}(int value);
Uniform{1234}{if}v(int count value);
Uniform{1234}ui(int value);
Uniform{1234}uiv(int count value);
UniformMatrix{234}fv(int count

transpose value);
UniformMatrix{2x3,3x2,2x4,4x2,3x4,4x3}fv( 

int count transpose
value);

UniformBlockBinding program
uniformBlockIndex uniformBlockBinding);

Varying Variables [2.11.6] [2.14.6]
TransformFeedbackVaryings program

count varyings );

GetTransformFeedbackVarying program
index bufSize length size

type name);
*type 

[2.11.7] [2.14.7]
ValidateProgram program);

Geometry Shaders [2.12] [2.15]
GetProgramiv program

int *params)
*params 

GetProgramiv program
int *params)

*params 

Fragment Shaders [3.9.2] [3.12.2]
program colorNumber

name);
int program name);

name

Shader Queries
Shader Queries  [6.1.10] [6.1.16]

IsShader shader);
GetShaderiv shader pname params);

pname: 

program maxCount
count shaders);

GetShaderInfoLog shader bufSize
length infoLog);

GetShaderSource shader bufSize
length source);

index pname
params);

pname: x  
x

index pname
pointer);

pname: 
GetUniform{if ui}v program

params)

Program Queries [6.1.10] [6.1.16]
IsProgram program);

GetProgramiv program pname params); 
pname: 

 
 

 

GetProgramInfoLog program bufSize
length infoLog);

[2.13.1]
Enable Disable( )            
Enable/Disable( i)                   

 Material{if} face pname param);
 Material{if}v face pname params);

face: 
pname: 

 Light{if} light pname param);
 Light{if}v light pname params);

light: i i
pname: 

 LightModel{if} pname param);
 LightModel{if}v pname params);

pname: 

ColorMaterial [2.13.3, 2.13.6]
Enable Disable( )

 ColorMaterial face mode);
face: 
mode: 

 ClampColor target clamp);
target: 
clamp: 

Flatshading [2.18] [2.21]
ProvokingVertex );

 ShadeModel mode);
mode: 

Queries [6.13]
 GetLight{if}v light value data);
 GetMaterial{if}v face value data);

face: 

Rendering Control and Queries
[2.18]

id mode);

mode: 

Transform Feedback [2.19]
BeginTransformFeedback );
EndTransformFeedback

 target index
size);

target index );
target: 

[2.24]
 RasterPos{234}{sifd} coords);
 RasterPos{234}{sifd}v coords);
 WindowPos{23}{sifd} coords);
 WindowPos{23}{sifd}v coords);

Asynchronous Queries [2.17]
BeginQuery target id);

target

EndQuery target);
GenQueries n ids);
DeleteQueries n ids);

Asynchronous State Queries [6.1.6] [6.1.12]
IsQuery id);

GetQueryiv target pname
params); 

target: 

pname: 
id pname

params);
id pname

params);
pname: 

Viewport and Clipping
Controlling the Viewport [2.16.1]

DepthRange n f);
Viewport(int x y w h);

Clipping [2.23]
Enable Disable i)  

i
 ClipPlane p eqn

p i i

Rectangles, Matrices, Texture Coordinates
Rectangles [2.11]

 Rect{sifd} x1 y1 x2 y2);
 Rect{sifd}v v1 v2 );

Matrices [2.12.1] 
 MatrixMode mode);

mode: 
 LoadMatrix{fd} m
 MultMatrix{fd} m
 LoadTransposeMatrix{fd} m
 MultTransposeMatrix{fd} m
 
 Rotate{fd} y x y z);
 Translate{fd} x y z);
 Scale{fd} x y z);
 Frustum l r b t

n f);
 Ortho l r b t

n f);
 PushMatrix
 PopMatrix

 [2.12.3]
 TexGen{ifd} coord pname param);
 TexGen{ifd}v coord pname params);

coord: 
pname: 
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[3]
Enable Disable(target)

target: 

[3.3.1]

Enable Disable
pname index

val);
pname: 

Points [3.4]
 PointSize size);
PointParameter{if} pname param);
PointParameter{if}v pname params);

pname: 

param, params

Enable/Disable
Enable Disable( )  
Enable Disable( ) 

Line Segments [3.5]
LineWidth width);

Enable Disable

Other Line Segments Features [3.5.2]
 (int factor );

Enable/Disable( )

 [6.1.5]
 ); 

Polygons [3.6]
Enable/Disable( )
Enable/Disable

FrontFace dir);
dir: 

CullFace mode);
mode:  

Enable Disable

[3.6.2]
 );

[3.6.3] [3.6.4]
PolygonMode face mode);

face: 
 mode

factor units);
Enable Disable(target)

target:  

Pixel Rectangles [3.7]
PixelStore{if} pname param);

pname: x x
 

Pixel Transfer Modes [3.7.3]
 PixelTransfer{if} param value);

param: 
x x

 PixelMap{ui us f}v map size values);
map: 

Enumerated Queries [6.1.3]
 GetPixelMap{ui us f}v map data);

map: 

[3.7.3]
 ColorTable target internalformat

width format type data);
target: 

 
[Table 3.4]

internalformat: of the fo  or 
 

types  

Enable/Disable( )
 ColorTableParameter{if}v target pname
params);

target: 

pname: 

 CopyColorTable target internalformat
int x y width);

 ColorSubTable target start count
format type data);

 CopyColorSubTable target start x
int y count);

target pname

Color Table Query [6.1.7]
 GetColorTable target format type

table);
target: 

format type format cannot 

 GetColorTableParameter{if}v target
pname params);

target:  
 

pname: x x 
 

[3.7.3]
Enable/Disable( ) 

 target
internalformat width height format

type
data);

target: 
internalformat: 
format: 

type: 
 target pname
params);

target: 
pname: 

 target
internalformat width format type

data);
target: 
internalformat, format type

 SeparableFilter2D target internalformat
width height format type

row column);
target: 
internalformat, format type

 target
internalformat x y width height);

target: 
internalformat: 

 target
internalformat x y width);

target: 
internalformat: 

 [6.1.8]
 target format

type image);
target: 

format type format cannot 

 GetSeparableFilter target format
type row column span);

target: 
format type

 target
pname params);

target: 
pname: 

x x 
 

[3.7.3]
Enable/Disable( )

 Histogram target width
internalformat sink);

target: 
internalformat: 

Histogram Query [6.1.9]
 GetHistogram target reset

format type values);
target: 
format type format cannot 

 ResetHistogram target);
target: 

 GetHistogramParameter{if}v target
pname params);

target: 
pname: x x 

[3.7.3]
Enable/Disable( )

 Minmax target internalformat
sink);

target: 
internalformat: 

Minmax Query [6.1.10]
 GetMinmax target reset

format type values);
target: 
format type format cannot 

 ResetMinmax target);
target: 

 GetMinmaxParameter{if}v target
pname params);

target: 
pname: 

[3.7.5]
 DrawPixels width height format

type data);
format: 

 

ClampColor target clamp);
target: 
clamp: 

 PixelZoom zx zy);

[3.7.6]
 target

pname param);
target:  
pname: 
param: 

Bitmaps [3.8]
 Bitmap w h xb0 yb0 xbi

ybi data);

Texturing [3.8] [3.9]
texture);

texture: i  i is 

[3.8.1] [3.9.1]
TexImage3D target level internalformat

width height depth border
format type data);

target: 
internalformat: 

 
-

 

format: 

 

TexImage2D target level internalformat
width height border format

type data);
target:  

 

internalformat, format, type

TexImage1D target level internalformat
width border format type

data);

target: 
type: 

internalformat  format: 

[3.8.2] [3.9.2]
CopyTexImage2D target level

internalformat x y width height
int border);

target: 

internalformat:  
CopyTexImage1D target level

internalformat x y width border);
target: 
internalformat:   
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TexSubImage3D target level
int width height depth

format type data);
target: 
format type     

TexSubImage2D target level
int width height format

type data);
target: 

format type   
TexSubImage1D target level

width format type data);
target: 
format: 
type:  

CopyTexSubImage3D target level
int x y width height);

target: 
CopyTexSubImage2D target level

int x y width height);
target:  

CopyTexSubImage1D target level
int x y width); 

target: 

Compressed Texture Images [3.8.3] [3.9.3]
CompressedTexImage3D target level

internalformat width height depth
int border imageSize data);

target   
internalformat: 

 

CompressedTexImage2D target level
internalformat width height border

imageSize data);
target:  

internalformat: 
CompressedTexImage1D target level

internalformat width border
imageSize data);

target   
internalformat: 

CompressedTexSubImage3D target level
int width height

depth format imageSize data);
target: 
format: 

CompressedTexSubImage2D target level
int width height

format imageSize data);
target: 

format: 

CompressedTexSubImage1D target level
int width format imageSize

data);
target: 
format: 

[3.8.4] [3.9.4]
target samples

int internalformat width height depth
);

target: 

internalformat: 

target samples
int internalformat width height

);
target: 
internalformat: 

[3.8.5] [3.9.5]
target internalformat

);
target: 
internalformat: 

Texture Parameters [3.8.6] [3.9.6]
TexParameter{if} target pname param);
TexParameter{if}v target pname

params);
TexParameterI{i ui}v target pname

params);
target: 

pname: 

 

Seamless Cube Map Filtering [3.8.8] [3.9.8]
Enable/Disable

 [3.8.9] [3.9.9]
GenerateMipmap target);

target: 

[3.8.14] [3.9.14]
BindTexture target texture);

target: 

 
DeleteTextures n textures);
GenTextures n textures);

 AreTexturesResident n textures
residences);

 n textures
);

[3.9.15]
 TexEnv{if} target pname param);
 TexEnv{if}v target pname params);

target
pname

 
n

n n n
n

[3.9.19]
Enable/Disable(param)

param: 

Enumerated Queries [6.1.3]
 GetTexEnv{if}v env value data);

env: 
 GetTexGen{ifd}v coord value data);

coord: 
GetTexParameter{if}v target value
data);
GetTexParameterI{i ui}v target value
data);

target: 

value: 

 

GetTexLevelParameter{if}v target lod
value data);

target: 
 

 
 

value: 
 

 

Texture Queries [6.1.4]
GetTexImage target lod format

type img);
target: 

format:  
type: 

GetCompressedTexImage target lod
img);

target: 
IsTexture texture);

Drawing, Reading, and Copying Pixels 
Reading Pixels [4.3.1] [4.3.2]

ReadPixels(int x y width height
format type data);

format: 
 

 

src);
src: 

 
i  i i 

i

Copying Pixels [4.3.2] [4.3.3]
 CopyPixels(int x y width height

type);
type: 

[4.3.2] [4.3.3]
(int srcX0 srcY0 srcX1

int srcY1 dstX0 dstY0 dstX1 dstY1
mask );

mask: 

Color Sum, Fog, and Hints 
Color Sum [3.10]
Enable/Disable( )
Fog [3.11]
Enable/Disable

 Fog{if} pname param);
 Fog{if}v pname params);

pname: 

Hints [5.3] [5.7]
Hint target hint);

target: 

 

hint: 

Scissor Test [4.1.2]
Enable Disable

Scissor(int width height );

[4.1.3]
Enable Disable(cap)

cap: 

SampleCoverage value invert);
SampleMaski maskNumber mask);

Alpha Test [4.1.4]
Enable Disable( )

 AlphaFunc func ref);
func: 

Stencil Test [4.1.4] [4.1.5]
Enable Disable

StencilFunc func ref mask);
StencilFuncSeparate face func ref

mask);
StencilOp sfail dpfail dppass);
StencilOpSeparate face sfail dpfail

dppass);
face: 
sfail, dpfail dppass

func:  

[4.1.5] [4.1.6]
Enable Disable

DepthFunc func);
func:  

Occlusion Queries [4.1.6] [4.1.7]
BeginQuery  id
EndQuery

Blending [4.1.7] [4.1.8]
Enablei Disablei index)               
Enable Disable

mode);
modeRGB

modeAlpha);
mode, modeRGB modeAlpha
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State and State Requests 
 

 [6.2]. 
Simple Queries  [6.1.1]

GetBooleanv value data);
GetIntegerv value data);
GetInteger64v value data);
GetFloatv value data);
GetDoublev value data);
GetBooleani_v target index data);
GetIntegeri_v target index data); 

IsEnabled value);
IsEnabledi target index);

Pointer and String Queries [6.1.5] [6.1.11]
 GetPointerv pname params);

pname: 
 

 

*GetString name);
name: 

*GetStringi name index);
name:  
index:  

Saving and Restoring State [6.1.19]
 mask);

mask: 

 mask);
mask: 

 
 

[4.4.1]
target );

target:  
n );

n ids);

[4.4.2]

target );
target: 

n );
n );

target
samples internalformat width
height);

target: 
 internalformat: 

target
internalformat width height);

target internalformat

target

);

target: 

i i is 

target
texture level);

target: 

target
textarget texture level layer);

textarget: 
target 

target
textarget texture level);

textarget: 

target 
target

textarget texture level);
textarget: 
target   

target
texture level layer);

target 

[4.4.4]
target);

target: 

[6.1.11] [6.1.17]
);

target
pname params);

target: 

i i

pname: x x

 

[6.1.12] [6.1.18]
);
target

pname params);
target: 
pname: x x

BlendFuncSeparate srcRGB dstRGB
srcAlpha dstAlpha);

BlendFunc src dst);
dst, dstRGB dstAlpha

 
 

src, srcRGB srcAlpha dst
BlendColor red green blue

alpha);

Dithering [4.1.9] [4.1.10]
Enable Disable

[4.1.10] [4.1.11]
Enable Disable

LogicOp op);
op: 

[4.2.1]
buf);

buf: 
 

i  i is 
i  i is 

n bufs);
bufs: 

i  i
i  i

[4.2.2]
IndexMask mask);
ColorMask r g b a);
ColorMaski buf r g b

a);
DepthMask mask);
StencilMask mask);
StencilMaskSeparate face mask);

face: 

[4.2.3]
Clear buf);

buf:  

ClearColor r g b a);
ClearIndex index);
ClearDepth d);
ClearStencil(int s);
ClearAccum r g b a);

value)

depth
int stencil);

[4.2.4]
Accum op value);

op: 

Evaluators [5.1]
 Map1{fd} target u1 u2 stride order
points);

target: 
 

 

 Map2{fd} target u1 u2 ustride
int uorder v1 v2 vstride vorder points);

target: 
 EvalCoord{12}{fd} arg);
 EvalCoord{12}{fdg} arg);
 MapGrid1{fd}(int n u1 u2);
 MapGrid2{fd}(int nu u1 u2 nv v1 v2);
 EvalMesh1 mode p1 p2);

mode: 
 EvalMesh2 mode p1 p2 q1 q2);

mode: 
 EvalPoint1(int p);
 EvalPoint2(int p q);

Enumerated Query [6.1.3]
 GetMap{ifd}v map value data);

map: [5.1]
value: 

 [5.2]
 InitNames
 PopName
 PushName name);
 LoadName name);

int RenderMode mode);
mode: 

 n );
Feedback [5.3]

 n type );
type: 

 PassThrough token);

Display Lists [5.4]
 NewList n mode);

mode: 
 EndList
 CallList n);
 CallLists n type lists);

type: 

 ListBase base);
 GenLists s);

 IsList list);
 DeleteLists list range);

Flush and Finish [5.1] [5.5]
Flush
Finish

[5.2] [5.6]
sync FenceSync )

DeleteSync(sync sync);

[5.2.1] [5.6.1]
ClientWaitSync(sync sync

);

WaitSync(sync sync
);

[6.1.7] [6.1.13]
GetSynciv(sync sync pname bufSize

length values);
pname: 

IsSync(sync sync);
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Operators and Expressions 
Operators [5.1]  

[ ]

 .
++ --
++ --

+ - ~ !
* / %

+ -
<<  >>

< >   <=   >=
==   !=

^

|

^^

| |

? : mix() 
to s )

=+
= -=

*= /=
%= <<= >>=

,

Vector Components [5.5]

Preprocessor [3.3]
Preprocessor Operators

behavior
behavior

behavior
 

#ifndef #else #elif #endif #error 
#pragma #extension #version #line

The OpenGL® Shading Language

[n.n.n]  [Table n.n] 

 [4.3]

none

const

in
centroid in

out
centroid out

uniform

Uniform [4.3.5]

    vec4

 [4.3.8]
 layout( ) 
 layout( ) in/out/uniform
 layout( ) in/out/uniform 

 
integer-constant

 [4.3.9]

smooth

Vertex language:

 

Fragment language:

 [4.4]

none in
in
out  

inout

[4.5]

 [4.6]

 [4.7]

        storage,  parameter,  precision

Types [4.1.1-4.1.10]

void
bool
int, uint

vec2, vec3, vec4
bvec2, bvec3, bvec4
ivec2, ivec2, ivec3
uvec2, uvec2, uvec3
mat2, mat3, mat4
mat2x2, mat2x3, mat2x4
mat3x2, mat3x3, mat3x4
mat4x2, mat4x3, mat4x4

sampler[1,2,3]D

samplerCube

sampler2DRect

sampler[1,2]DShadow

sampler2DRectShadow

sampler[1,2]DArray

sampler[1,2]DArrayShadow

sampler2DMS

sampler2DMSArray

isampler[1,2,3]D
isamplerCube
isampler2DRect
isampler[1,2]DArray

isampler2DMS
isampler2DMSArray

usampler[1,2,3]D
usamplerCube
usampler2DRect
usampler[1,2]DArray

usampler2DMS
usampler2DMSArray

int, uint
ivec2, uvec2
ivec3, uvec3
ivec4, uvec4

Arrays

Structures struct type-name {
    members

struct-name  

Blocks in/out/uniform block-name {    
  

    
instance-name  
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[8.1]

angle are 

radians degrees)
degrees radians) 
sin angle) sine
cos angle) cosine
tan angle) 
asin x) arc sine
acos x) arc cosine
atan y x) 
atan ) 
sinh x) 
cosh x) 
tanh x) 
asinh x) 
acosh x) 
atanh x) 

[8.2]

pow x y) xy

exp x) ex

log x) ln
exp2 x) x

log2 x) 2
sqrt x)
inversesqrt x) 

[8.3]

abs x)
abs x)

sign x)
sign x)

x) x
trunc x) 

x

round x) 

roundEven x)

ceil x) x
fract x) x x)
mod x y) 
mod x y)
modf x i)

min x y) 
min x y)
min x y)
min x y) 
min x y)
min x y)

max x y)
max x y)
max x y)
max x y)
max x y)
max x  y)

clamp x minVal maxVal)
clamp x minVal

maxVal)
clamp x minVal maxVal) 
clamp x minVal

int maxVal)
clamp x minVal
maxVal)

clamp x minVal
maxVal)

x minVal maxVal)

mix x y a)
mix x y a) x y

mix x y a) a select 
y

step edge x)
step edge x) x edge

smoothstep edge0 edge1 x)
smoothstep edge0

edge1 x) 
isnan x) x
isinf x) x

[8.4]
 

length x)
distance p0 p1) 
dot x y)
cross x y)

normalize x)
 ( )

faceforward N I Nref) N Nref I N
I  N) N I N

refract I N eta)

[8.5]

matrixCompMult x y)  x y

N outerProduct N c N r) N c r

N  outerProduct  c
N r)

N N
c r

N transpose N m) N m

N  transpose N m) N  N
transpose of m

 determinant N m) m

N inverse N m) N m

[8.6]
x y

n; 
n n n

lessThan x y)
lessThanEqual x y)
greaterThan x y) >
greaterThanEqual x  y) >=
equal x y)
equal x y)

==

notEqual x y)
notEqual x y)
any x) x
all x) x 
not x) x

Statements and Structure
[6]

call 

)

Entry

Exit

Matrix Constructor Examples [5.4]

Array Constructor Example [5.4]

Structure Constructor Example [5.4]
members;

Matrix Components [5.6]

op op

[5.7]

.

== !=

=
[ ] (arrays only)

const  int   
const  int     = 8;
const  int   
const  int   
const  int   
const  int   
const  int   
const  int   
const  int   
const  int   
const  int   
const  int   
const  int   
const  int   
const  int   

Built-In Inputs, Outputs, and Constants [7]

Vertex Language

in  
in  
in  
in  
in  
in   

 
 
  

  
  
  
   
   
   

Geometry Language

 

 
 

Fragment Language

Built-In Constants With Minimum Values [7.4]
const  int   
const  int    = 8;
const  int   
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[8.7]

int     textureSize sampler lod)

textureSize sampler lod)

textureSize sampler lod)

textureSize sampler lod)

int     textureSize sampler lod)

textureSize sampler lod)

textureSize sampler lod)

textureSize sampler)

textureSize sampler)

textureSize sampler lod)

textureSize sampler lod)

textureSize sampler lod)

textureSize sampler lod)

int     textureSize sampler)

textureSize sampler)

textureSize sampler)

texture sampler P bias

texture sampler P bias

texture sampler P bias

texture sampler P bias

texture sampler P bias

texture sampler P bias

texture sampler P bias

texture sampler P bias

texture sampler P bias

texture sampler P)

texture sampler P)

texture sampler P)

sampler P bias

sampler P bias

sampler P bias

sampler P bias

sampler P)

sampler P)

textureLod sampler P lod)

textureLod sampler P lod)

textureLod sampler P lod)

textureLod sampler P lod)

textureLod sampler P lod)

textureLod sampler P lod)

textureLod sampler P lod)

textureLod sampler P lod)

sampler P bias

sampler P bias

sampler P bias

sampler P )

sampler P )

sampler P bias

sampler P bias

sampler P bias

sampler P bias

sampler P  
bias

texelFetch sampler P lod)
texelFetch sampler P lod)
texelFetch sampler P lod)
texelFetch sampler P)
texelFetch sampler P lod)
texelFetch sampler P lod)
texelFetch sampler P)
texelFetch sampler P sample)
texelFetch sampler P sample)

sampler P lod )

sampler P lod )

sampler P lod )

sampler P )

sampler P lod )

sampler P lod )

sampler P bias

sampler P  
bias

sampler P bias

sampler P )

sampler P )

sampler P
bias

sampler P  
bias

sampler P lod )

sampler P lod )

sampler P lod )

sampler P lod )

sampler P lod
)

sampler P lod )

sampler P lod
)

sampler P lod
int )

sampler P lod)

sampler P lod)

sampler P lod)

sampler P lod)

sampler P lod )
sampler P lod

)
sampler P lod )

sampler P lod
int )

sampler P lod
)

textureGrad sampler P dPdx dPdy)

textureGrad sampler P dPdx dPdy)

textureGrad sampler P dPdx dPdy)

textureGrad sampler P dPdx dPdy)

textureGrad sampler P dPdx dPdy)
textureGrad sampler P dPdx

dPdy)
textureGrad sampler P dPdx dPdy)

textureGrad sampler P dPdx dPdy)

textureGrad sampler P dPdx
dPdy)

textureGrad sampler P dPdx dPdy)

textureGrad sampler P dPdx dPdy)

textureGrad sampler P dPdx
dPdy)

textureGrad sampler P dPdx
dPdy)

sampler P dPdx dPdy
int )

sampler P dPdx dPdy
)

sampler P dPdx dPdy
)

sampler P dPdx
dPdy )

sampler P dPdx
dPdy )

sampler P  dPdx
dPdy )

sampler P dPdx
dPdy )

sampler P dPdx
dPdy )

sampler P dPdx
dPdy )

sampler P dPdx
dPdy )

sampler P dPdx
dPdy )

sampler P dPdx
dPdy )

sampler P dPdx dPdy)

sampler P dPdx dPdy)

sampler P dPdx dPdy)

sampler P dPdx
dPdy)

sampler P dPdx
dPdy)

sampler P dPdx
dPdy)

sampler P dPdx
dPdy)

sampler P dPdx
dPdy )

sampler P dPdx
dPdy )

sampler P dPdx
dPdy )

sampler P
dPdx dPdy )

sampler P dPdx
dPdy )

sampler P dPdx
dPdy )

sampler P dPdx
dPdy )

[8.8]

dFdx p) x
dFdy p) y
fwidth p) x y

[8.9]

noise1 x)
noisen x) n

[8.10]

EmitVertex()

()


