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— 24GB memory
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Color
Normal
Position

Texture coord \
etc...
o /

Color
/ Ej'ﬁ“ [Position}
[ Texture data } =

[ Custom variables }

~

Modelview matrix
Material

Lighting

etc...

/

[ Custom variables [Per—vertex attributes }
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// vertex shader

uniform float keyFrameBlend;

void main ()

{

vec4 position = mix(gl Vertex, gl MultiTexCoordl,
keyFrameBlend) ;

gl Position = gl ModelViewProjectionMatrix*position;
gl TexCoord[0] = gl MultiTexCoordO;
gl FrontColor = gl Color;

// fragment shader

uniform sampler2D data;
uniform vec?2 scaleFactor;

void main ()

gl FragColor = gl Color*texture2D (data,
gl TexCoord[0].st*scaleFactor);

12
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// vertex shader

struct VertexInput

{

float4 vPosition

float4
float4
float4
float4
float4
float4
float4
float4
bi

params0
paramsl
params?2
params3
params4
paramsb5
paramsb6
params’/

struct VertexToFragment

{

float4 vPosition
float3 vTopColor

float3

float3

float3

float4
}i

vObjNorm
vObjPos
vObjParam
vEyeDir

POSITION;

: TEXCOORDO;
TEXCOORD1 ;
TEXCOORD2 ;
TEXCOORD3;
TEXCOORD4 ;
TEXCOORDS5;
TEXCOORDG6;
TEXCOORD7;

POSITION;

: COLOR;

: TEXCOORDO;
TEXCOORD1;
TEXCOORDZ2;
TEXCOORD3;

14
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void
main (in

VertexInput olInput,
out VertexToFragment oOutput,

uniform float3 ctrls([32],
uniform float3 norms [32],
uniform int
uniform float4 params,

uniform floatédx4 mModelView,
uniform floatdx4 mModelViewInverse)

float3 dst =

oInput.
olInput.
olInput.
oInput.
olInput.
olInput.
oInput.
olInput.
olInput.
olInput.
oInput.
olInput.
olInput.
olnput.
olInput.
olnput.

valence,

params0.x*ctrls[O
paramsO.y*ctrls[1l
params0.z*ctrls[2
paramsO.w*ctrls[3
paramsl.x*ctrls[4
paramsl.y*ctrls[5
paramsl.z*ctrls[6
paramsl.w*ctrls[7
params2.x*ctrls([8
params2.y*ctrls[9
params2.z*ctrls[1l
params2.w*ctrls([1l
params3.x*ctrls[1l
params3.y*ctrls[1l
params3.z*ctrls[1l
params3.w*ctrls[1l

+ o+ o+ o+ o+ o+

+ + + o+ o+

15
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if (valence > 4)
dst += oInput.paramsé

if (valence > 5)

dst += oInput.paramsié.

if (valence > 6)
dst += oInput.paramsb

if (valence > 7)

dst += oInput.paramsb.

if (valence > 8)

dst += oInput.paramsé6.

if (valence > 9)

dst += oInput.paramsé6.

if (valence > 10)
dst += oInput.params?

if (valence > 11)

dst += oInput.params7.

.x*ctrls[16]

z*ctrls[18]

.x*ctrls[20]

z*ctrls[22]

x*ctrls[24]

z*ctrls[26]

.X*ctrls[28]

z*ctrls[30]

olInput.

olInput.

oInput.

oInput.

oInput.

olInput.

olInput.

olInput.

params4

params4

paramsb5

paramsb5

paramsb6

paramsb6

params’/

params’/

.y*ctrls[17];

.w*ctrls[19];

.y*ctrls([21];

.w*ctrls[23];

.y*ctrls[25];

.w*ctrls([27];

.y*ctrls[29];

.w*ctrls[31];

16
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float3 nrm =
olnput.
oInput.
oInput.
olInput.
olInput.
olInput.
olInput.
oInput.
oInput.
oInput.
olInput.
oInput.
olInput.
oInput.

oInput

olInput.

paramsO.
paramsO.
paramsO.
paramsO.
paramsl.
paramsl.
paramsl.
paramsl.
params?2.
params?2.
params?2.
params?2.
params3.
params3.
.params3.
params3.

+ 4+ + + + + + o+ +

+ o+ + o+ o+
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if (valence > 4)
nrm += olInput.paramsé

if (valence > 5)

nrm += oInput.params4.

if (valence > 0)
nrm += oInput.paramsb5

if (valence > 7)

nrm += oInput.params5.

if (valence > 8)
nrm += oInput.paramsb6

if (valence > 9)

nrm += oInput.paramsé6.

if (valence > 10)
nrm += oInput.params’

if (valence > 11)

nrm += oInput.params7.

.x*norms [16]

z*norms [18]

.x*norms [20]

z*norms [22]

.x*norms [24]

z*norms [26]

.x*norms [28]

z*norms [30]

oInput.

oInput.

oInput.

oInput.

oInput.

oInput.

oInput.

oInput.

params4

params4

paramsb

paramsb

params6.

params6.

params’/

params’

.y*norms [17];

.w*norms [19];

.y*norms [21];

.w*norms [23];

y*norms[25];

w*norms[27];

.y*norms [29];

.w*norms [31];

18
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oOutput.vTopColor = normalize (nrm) ;

oOutput.vObjNorm = oOutput.vTopColor;
oOutput.vObjPos = dst;
oOutput.vObjParam = oInput.vPosition.xyz;

oOutput.vPosition = mul (mModelView, float4(dst, 1));

float4 eyePos_obj = mul (mModelViewInverse,
float3 V = dst - eyePos obj.xyz;

oOutput.vEyeDir = float4 (v, 0.0);

float4 (0.0,

0.

0,

0.

0,

—2
(o
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The Geometry Shader:
Where Does it Fit in the Pipeline?

. Vertex
Vertices
— Processor

Transformed Vertices

Assemble
Geometry

Create New
Geometry

Assembled Primitive

{

Assemble New
Geometry

Rasterizer

MNote: a shader
program can have ary
combination of vertex,
geometry, and
fragment shaders in it.
All three are not
required concurrently.

Interpolated Values

1

Fragment
Processor

Pixels

jb — May 10, 2009
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Example: Shrinking Triangles
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Example: Bunny Silhouettes

mjb — May 10, 2009




Input: gl_triangle_adjacency
Output: gl_line_strip

25
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#version 120
#extension GL_EXT_geometry shader4: enable

void

main()

{
vecd V0 = gl_Positionin[0].xyz;
vecd V1 = gl_Positionin[1].xyz;
vecd V2 = gl_Positionin[2].xyz;
vecd V3 = gl_Positionin[3].xyz;
vecd V4 = gl_Positionin[4].xyz;
vecd V5 = gl_Positionln[5].xyz;

vecd N042 = cross( V4-V0, V2-V0 );
vecd N021 = cross( V2-V0, V1-V0 );
vecd N243 = cross( V4-V2, V3-V2 );
vecd N405 = cross( V0-V4, V5-V4 );

if{ dot{ N042, N021 ) < 0.)
N021 = vec3(0.,0.,0.) - NO21;

if{ dot{ N042, N243 ) < 0.)
N243 = vec3(0.,0.,0.) - N243;

if( dot{ N042, N405 ) < 0. )
N405 = vec3(0.,0.,0.) - N405;

if{ NO42.z" N021.2<0.)

{
gl_Position = gl_ProjectionMatrix *
EmitVertex();
gl Position = gl _ProjectionMatrix *
EmitVertex();
EndPrimitive();

}

iff NO42.z* N243.2<0.)

{
gl_Position = gl_ProjectionMatrix *
EmitVertex();
gl Position = gl _ProjectionMatrix *
EmitVertex();
EndPrimitive();

}

iff NO42.z* N405.2<0.)

{
gl_Position = gl_ProjectionMatrix *
EmitVertex();
gl Position = gl _ProjectionMatrix *
EmitVertex();
EndPrimitive();

}

vecd( Vo, 1. );

vecd( V2, 1.);

vecd( V2, 1.);

vecd( V4, 1.);

vecd( V4, 1.);

veca( Vo, 1. );

26
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Built-in varying variables  Special input variables User-defined

L

gl_Color gl_FragCoord attribute variables
gl_SecondaryColor gl_FrontFacing Normal
gl_TexCoord]0...] RefractionIndex
gl_FogFragCoord Density
etc... efc...
1
! | User-defiled uniform variables |
T F t I EyePos, LightPosition, etc... 1|
£ Texture Maps | > ragment | [  ===-==-=====-==-- -
=lllllllllllllllllllllllll: rocessor =lIlllllllIllllllllllllllllllllIIIIIIIIIIIIIIIIIIIIIIIE
P Built-in uniform variables :

— gI_ModelViewMatrix, gl_FrontMaterial, ;
gl_LightSource[0...], gl_Fog, etc... &

L

Special output variables
al_FraaColor

gi_rraclepth

27
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