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weight of ambient
component

ambient

*
weight of specular

component

normal

*

viewer
surface

roughness

specular function

+

*
copper color

final color

float ka=0.5, ks=0.5;
float roughness=0.1;
float intensity;
color copper=(0.8,0.3,0.1);

intensity=ka* ambient ()+
ks* specular (normal,viewer,

roughness);
final_color=intensity*

copper;
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vertex processor fragment processor

standard OpenGL varyings

special
variables

user-defined varyings

user-defined uniforms built-in uniforms

texture maps

color &
depth

standard OpenGL
attributes &

generic attributes

drop fragment
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vec4 diffuse( const in vec4 N,
const in vec4 L,
in vec4 C)

{
// compute diffuse lighting
float a = dot (N, normalize (L));
if (a > 0)

C = C*a;
else

C = 0;
return C;

}
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vec4 diffuse( const in vec4 N,
const in vec4 L,
in vec4 C)

{
// compute diffuse lighting
C = C* max(0, dot (N, normalize (L)));
return C;

}

vec4 diffuse( const in vec4 N,
const in vec4 L,
in vec4 C)

{
// compute diffuse lighting
float a = dot (N, normalize (L));
if (a > 0)

C = C*a;
else

C = 0;
return C;

}
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// vertex to fragment shader io
varying vec3 N;
varying vec4 I;

// globals
uniform float edgefalloff;

// entry point
void main()
{

float opac = dot ( normalize (N), 
normalize (-I));

opac = 1 – pow(opac, edgefalloff);

gl_FragColor =  gl_Color ;
gl_FragColor [3] = opac;

}

// vertex to fragment shader io
varying vec3 N;
varying vec4 I;

// entry point
void main()
{

// position in eye space
vec4 P =  gl_ModelViewMatrix * gl_Vertex ;
// position in clip space
gl_Position = gl_ModelViewProjectionMatrix *

gl_Vertex ;
// normal transform
N = gl_NormalMatrix * gl_Normal ;
// incident vector
I = P - gl_ModelViewMatrix [3];

}
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GLhandleARB vs, fs;

// create vertex shader object
vs = glCreateShaderObjectARB

(GL_VERTEX_SHADER_ARB);
glShaderSourceARB(vs,1,&vsSource,NULL);
glCompileShaderARB(vs);

// create fragment shader object
fs = glCreateShaderObjectARB

(GL_FRAGMENT_SHADER_ARB);
glShaderSourceARB(fs,1,&fsSource,NULL);
glCompileShaderARB(fs);

GLhandleARB program;

// create program object
program = glCreateProgramObjectARB();

// attach shader objects
glAttachObjectARB(program, vs);
glAttachObjectARB(program, fs);

// link program object and enable it
glLinkProgramARB(program);
glUseProgramObjectARB(program);
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Glint hParamFloat, hParamVector;
// get locations of parameters
hParamFloat =

glGetUniformLocationARB(program, “f”);
hParamVector =

glGetUniformLocationARB(program, “v”);

// set parameters
glUniform1fARB(hParamFloat, 0.42);
glUniform3fARB(hParamVector,

0.5, 1.0, 0.0);
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