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Operators and Expressions 
Operators [5.1]  
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Vector Components [5.5]

Preprocessor [3.3]
Preprocessor Operators

behavior
behavior

behavior
 

#ifndef #else #elif #endif #error 
#pragma #extension #version #line
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[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()

()


