
CSE160 – Oct 6, 2020

• Linear Algebra Review

• Survey - http://tiny.cc/1602

• About GL WebGL

• GLSL Shader Overview

• Assignment 0 and 1

• Administrative

• Q&A



Linear Algebra Review
(On document camera)



• Triangle made of vertices which are Points

• Vectors (P1-P2)

• P1+V=P2

• Vector magnitude (normalizing vectors), 

what does ||xx|| mean?

• Dot product of two vectors (Wikipedia)

• Cross product of two vectors 

• Matrix

• Matrix * Point

• Matrix * Matrix



Break time – 4 minutes

http://tiny.cc/cse160_106



About GL and WebGL
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Example (old style)

glBegin(GL_POLYGON)

glVertex3f(0.0, 0.0, 0.0);

glVertex3f(0.0, 1.0, 0.0);

glVertex3f(0.0, 0.0, 1.0);

glEnd( );

type of object

location of vertex

end of object definition
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Example (GPU based)
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var points = [

vec3(0.0, 0.0, 0.0),

vec3(0.0, 1.0, 0.0),

vec3(0.0, 0.0, 1.0),

];

•Put geometric data in an array

•Send array to GPU

•Tell GPU to render as triangle

Angel and Shreiner: Interactive Computer Graphics 7E © Addison-Wesley 2015 



OpenGL 3.1

•Totally shader-based

- No default shaders

- Each application must provide both a vertex 

and a fragment shader

•No immediate mode

•Few state variables

•Most 2.5 functions deprecated

•Backward compatibility not required

- Exists a compatibility extension
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Other Versions

•OpenGL ES 

- Embedded systems

- Version 1.0 simplified OpenGL 2.1

- Version 2.0 simplified OpenGL 3.1
• Shader based

•WebGL 

- Javascript implementation of ES 2.0

- Supported on newer browsers

•OpenGL 4.1, 4.2, …..

- Add geometry, tessellation, compute shaders
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Lack of Object Orientation

•All versions of OpenGL are not object 

oriented so that there are multiple functions 

for a given logical function

•Example: sending values to shaders

-gl.uniform3f

-gl.uniform2i

-gl.uniform3dv

•Underlying storage mode is the same

Angel and Shreiner: Interactive Computer Graphics 7E © Addison-Wesley 2015 
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WebGL function format

gl.uniform3f(x,y,z)

belongs to WebGL canvas

function name

x,y,z are variables

gl.uniform3fv(p)

p is an array

dimension

Angel and Shreiner: Interactive Computer Graphics 7E © Addison-Wesley 2015 
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WebGL constants

•Most constants are defined in the canvas 

object 

- In desktop OpenGL, they were in #include files 
such as gl.h

•Examples
-desktop OpenGL

•glEnable(GL_DEPTH_TEST);

-WebGL

•gl.enable(gl.DEPTH_TEST)

-gl.clear(gl.COLOR_BUFFER_BIT)
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GLSL Shaders Overview





CPU GPU
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Example (old style)

glBegin(GL_POLYGON)

glVertex3f(0.0, 0.0, 0.0);

glVertex3f(0.0, 1.0, 0.0);

glVertex3f(0.0, 0.0, 1.0);

glEnd( );

type of object

location of vertex

end of object definition

Angel and Shreiner: Interactive Computer Graphics 7E © Addison-Wesley 2015 



Example (GPU based)
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var points = [

vec3(0.0, 0.0, 0.0),

vec3(0.0, 1.0, 0.0),

vec3(0.0, 0.0, 1.0),

];

•Put geometric data in an array

•Send array to GPU

•Tell GPU to render as triangle

Angel and Shreiner: Interactive Computer Graphics 7E © Addison-Wesley 2015 



CPU GPU





gl.createBuffer()



gl.bindBuffer()



gl.bufferData()



gl.vertexAttribPointer()



gl.vertexAttribArray()



Vertex shader runs for each item in the buffer















Super simple vertex shader





Vertex

Shader

Fragment

Shader



Simple diffuse lighting



Assignment 0 and 1 Overview

(There are videos in Youtube Channel)



Assignment 0 – Intro HTML, Javascript, Linear Algebra



A0 – Detailed directions



A0 – Detailed grading rubric



Assignment 1 – WebGL, Paint



Detailed help videos (starting with A1)



Detailed WebGL examples



Administrative



Due Monday

• HW 1

• Lab Assignment 0

• Quiz 1 (open Tue 12:01am until Wed 11:59pm)

Due Next Monday
• Lab Assignment 1



Evaluating your readiness for this class



Q&A



End


