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Vertex Shader
Inputs & Outputs
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1 Built-in attribute variables I | User-defined |

| gl_Color I 1 attribute variables |

I gl_Normal g ! Velocity I

I gl_Vertex g | Elevation I

I gl _MultiTexCoordO... ! Tangent I

1 etc... ;! etc... I

I o o e e e e e g 0 _ 1
1 [ T e umtorm varbes '
j User-defiled uniform variables |
| I EyePos, LightPosition, etc... |
.TextureMaps ‘ Vertex ) LereeraanasRnSnnanan e s e
: : g ) 3 Built-in uniform variables :
TSR ms e e R ' processor £ gl_ModelViewMatrix, gl_FrontMaterial,

gl_LightSource[0...], gl_Fogq, etc...

l " }

Built-in varying variables

gl_FrontColor Special output variables User-defined
gI_BackC-:nlor gl_Position varying variables
= |_PointSize Normal
|_FogFragCoord gL«
gl_TegCoc?rd[D ] gl_ClipVertex Refractionlndex
- Density

etc...
etc...
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Fragment Shader

Ins & Outs

Built-in varying variables
gl_Color
gl_SecondaryColor
gl_TexCoord[0...]
gl_FogFragCoord
efc...

Special input variables
gl_FragCoord
al_FrontFacing

23

User-defined
attribute variables

A 4

Fragment

processor

Special output variables
| gl_FragColor |
gl_FracDepth

Normal
RefractionIndex

Density

etc...
e 1
j User-defiled uniform variables |
I EyePos, LightPosition, etc... |
Built-in uniform variables

— gl_ModelViewMatrix, gl_FrontMaterial,
gl_LightSource[0...], gl_Fog, etc...
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Geometry Shaders

Vertex Color

Vertex Coord. Resterization Info.
|_FrontColorIn[gl_VerticesIn]; . ,
gl_BackcmorIn[[c_;ﬁ _VerticesIn]]; gl_TexCoordIn[gl_VerticesIn][]; ~9l_PointSizeIn[gl_VerticesIn];
gl_FrontSecondaryColorIn[gl_VerticesIn]; ~ 9l_PositionIn[gl_VerticesIn]; gl_ClipVertexIn[gl_VerticesIn];

gl_BackSecondaryColorIn[gl_VerticesIn];
gl_FogFragCoordIn[gl_VerticesIn];

Number of Vertices
gl_VerticesIn

{

Color

Coord.
gl_FrontColor; N
gl_BackColor; gl_Position |
gl_FrontSecondaryColo gl_TexCoord[];

r
gl_BackSecondaryColor;
gl_FogFragCoord;
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indices primitive rectangular & indices primitive
topology & Legend triangluar topology &
in-band vertex patch in-band vertex
fhdex to vertexs, attributes programmable index to vertex attributes
attribute AU
sl flxed-functlon vertex UL vertex
attributes attributes
vertex v v \ 4
attributes trol point vertex
R control poin
(vertex) shader shader
shader
control
assembled points assembled
L it
A primitive level-of-detail ) primitive
geometry parameters tessellation A 4
shader control (hull) geometry
' shader shader

primitive stream

clipping,
setup, &
rasterization

fragments
y

fragment

shader

OpenGL 3.2

tessellation patch control

i rimitive strear
generator points & v p
parameters Clipping,
i setup, &
essellation p

rasterization

evaluation
(domain)
shader

fragments
fine primitive y
topology

fragmen
(u, v) coordinates agment

shader

OpenGL 4.0 added tessellation shaders



