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LECTURE 3 – GLSL Working Example
Shaders

A program typically contains a vertex shader and a fragment shader. More than one shader of each type can be present. However, there may only be one function main()  between all vertex shades and one function main() between all fragment shaders
Creating a simple Toon Shader

Vertex Shader
Vertex processor is a programmable unit that operates on incoming vertex values and associated data.
The vertex shader gets executed once per vertex

	varying float 
Intensity;

void main()

{



vec3 
ecPosition 
= vec3(gl_ModelViewMatrix * gl_Vertex);


vec3 
tnorm

= normalize(gl_NormalMatrix * gl_Normal);


vec3
lightPosition 
= vec3(gl_LightSource[0].position.xyz);


vec3
lightDir
= normalize(lightPosition - ecPosition);


Intensity
= max( dot(lightDir,tnorm), 0.0);


gl_Position = ftransform();

}




toon.vert (vertex shader)

NB> The varying float 
Intensity; parameter is calculated for each vertex, and then passed through to the fragment shader.
	ecPosition
	Vertex multiplied by the modelViewMatrix (i.e. transformed into world space)



	tnorm
	World space transformation (uses 3x3 modelViewMatrix) 



	lightPosition
	Gets light position attribute



	lightDir
	Calculate light direction vector



	Intensity
	Dot product  of light direction vector with transformed normal



	gl_Position
	Vertex gets multiplied by the modelViewProjectionMatrix




Positional Invariance

ftransform();
It is important that both the fixed function pipeline and a vertex shader compute the exact same vertex position in clip coordinates, given the same vertex position in object coordinates, and the same modelView and Projection matrices.

The following code cannot guarantee positional invariance, and is not recommended for use when undertaking multi-pass rendering (when using both vertex shaders and fixed function pipeline)

	gl_Position = gl_ModelViewProjectionMatrix * gl_Vertex;



NB> ftransform() has been deprecated (OpenGL 3.0), as OpenGL’s fixed function pipeline is no longer supported.
Fragment Shader

Fragment processor is a programmable unit that operates on fragment values and their associated data.

The fragment shader gets executed for every fragment

	varying float

Intensity;

void main()

{


vec4 colour;

vec4 base = {1.0, 1.0, 1.0, 1.0};



if (Intensity > 0.95)

colour = (base * 1.0);


else if (Intensity > 0.9)
colour = (base * 0.5);


else if (Intensity > 0.75)
colour = (base * 0.25);


else



colour = (base * 0.1);



gl_FragColor = colour;

}




toon2.frag (fragment shader)

NB> The rasterizer interpolates the varying float Intensity; written per vertex to create values per fragment
Adding a Base Texture

Vertex Shader

A sampler2D is used to hold a 2D texture map as follows:

uniform sampler2D 
ColTexture;

The sampler2D is passed to the vertex shader from the main program.

Texture coordinates are passed to the vertex shader from the main program and stored as follows:

varying vec2 
texCoord;

 Texture coordinates are sent to the fragment shader for each vertex:
texCoord = gl_MultiTexCoord0.xy;

toon2.vert (vertex shader)

	uniform sampler2D 
baseTexture;

varying vec2 

texCoord;

varying float 
Intensity;

void main()

{



vec3 
ecPosition 
= vec3(gl_ModelViewMatrix * gl_Vertex);


vec3 
tnorm

= normalize(gl_NormalMatrix * gl_Normal);


vec3
lightPosition 
= vec3(gl_LightSource[0].position.xyz);


vec3
lightDir
= normalize(lightPosition - ecPosition);


Intensity
= max( dot(lightDir,tnorm), 0.0);


gl_Position 
= ftransform();


texCoord    
= gl_MultiTexCoord0.xy;

}




toon2.vert (vertex shader)

Fragment Shader

Texture colour values are accessed through the texture2D(sampler2D, texCoord) function. Where the first parameter is the uniform sampler2D passed from the vertex shader, and the second parameter is the texture coordinate for each vertex.

	uniform sampler2D 
baseTexture;

varying vec2 

texCoord;

varying float

Intensity;

void main()

{


vec4
base  = vec4(texture2D(baseTexture, texCoord));


vec4 colour;


if (Intensity > 0.95)

colour = (base * 1.0);


else if (Intensity > 0.9)

colour = (base * 0.5);


else if (Intensity > 0.75)

colour = (base * 0.25);


else



colour = (base * 0.1);



gl_FragColor = colour;

}




toon2.frag (fragment shader)
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