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https://www.cs.cmu.edu/afs/cs/academic/class/15462-f11/www/lec_slides/lec19.pdf

Recall: GPU architecture



Aside: WebGL vs WebGL2 vs WEbGPU vs …
Slightly different GLSL versions …
• WebGL ~= OpenGL ES2,  WebGL2 ~= OpenGL ES3

• https://webgl2fundamentals.org/webgl/lessons/webgl1-to-
webgl2.html

• https://www.khronos.org/webgl/
• https://www.khronos.org/files/webgl/webgl-reference-card-1_0.pdf
• https://www.khronos.org/files/webgl20-reference-guide.pdf
• https://www.w3.org/community/gpu/
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GLSL 
(GL Shader Language)
• Vertex shader + fragment shader
• C-like language (akin to C++, C#, Java, 

etc)
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Operators and Functions

• Common operators

• Common and unique functions
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Swizzling

• Address components of vectors
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Information Flow
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Step through an Example

• https://webglfundamentals.org/webgl/lessons/resources/webgl-
state-diagram.html#no-help

Copyright 2021 Blair MacIntyre ((CC BY-NC-SA 4.0))



Simple Vertex Shader
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attribute vec4 position; 
attribute vec3 normal; 
attribute vec2 texcoord; 
uniform mat4 projection; 
uniform mat4 modelView; 
varying vec3 v_normal; 
varying vec2 v_texcoord; 
void main() { 

gl_Position = projection * modelView * position; 
v_normal = mat3(modelView) * normal; 
v_texcoord = texcoord; 

}



Simple Fragment Shader
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precision highp float; 
varying vec3 v_normal; 
varying vec2 v_texcoord; 
uniform sampler2D diffuse; 
uniform sampler2D decal; 
uniform vec4 diffuseMult; 
uniform vec3 lightDir; 
void main() { 

vec3 normal = normalize(v_normal);
float light = dot(normal, lightDir) * 0.5 + 0.5; 
vec4 color = texture2D(diffuse, v_texcoord) * diffuseMult; 
vec4 decalColor = texture2D(decal, v_texcoord); 
decalColor.rgb *= decalColor.a; 
color = color * (1.0 - decalColor.a) + decalColor; 
gl_FragColor = vec4(color.rgb * light, color.a); 

} 
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A bit more …

https://developer.mozilla.org/en-US/docs/Web/API/WebGL_API
https://webglfundamentals.org/webgl/lessons/webgl-how-it-works.html
https://webglfundamentals.org/webgl/lessons/resources/webgl-state-
diagram.html#no-help

https://threejs.org/docs/#api/en/materials/ShaderMaterial
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