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OpenGL

* OpenGL and OpenGL ES
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WebGL

* a JavaScript interface for OpenGL-ES-2.x API, promoted by Khronos.
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Source: https://ict.senecacollege.ca/~chris.szalwinski/archives/gam670.071/content/shadr p.html
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WebGL

three. js

bGL.

THREE.js

!

WebGL

GPU
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| know math

Source: https://cglearn.codelight.eu/pub/computer-graphics/computer-graphics
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A WebGL Program

* There are two sides to any WebGL program:
* Part — 1: written in JavaScript
e Part — 2: written in GLSL, a language for writing "shader" programs that run

on the GPU.
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Source: http://math.hws.edu/graphicsbook

Source: https://www.tutorialspoint.com/webgl/webgl quick guide.htm
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A Graphics Pipeline
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Source: https://pt.slideshare.net/senchainc/webgl-fundamentals-10013633/12
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Shaders

* Vertex Shader: Per-vertex
* Fragment Shader: Per-fragment/ per-pixel

Fragment Shader Vertex Shader

Source: https://www.tutorialspoint.com/webgl/webgl| quick guide.htm
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A Shader Program

References:
* https://www.tutorialspoint.com/webgl/webgl drawing points.htm

* http://math.hws.edu/graphicsbook/index.html
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var canvas = document.getElementById{"webglcanvas™) ;
var gl = canvas.getContext ("webgl™)

gl.clearColor{0.75, 0.75, 0.75, 1.0);

S te p S * gl.clear {gl.COLOR_BUFFER BIT) :

var wvertexShaderSource =
“attribute wec3 a coords;
volid main() {
Get the code: https://rb.gy/cpf3uo gl_Position = vecd (a_coords, 1.0):

L

Step 1 - Prepare the canvas and get WebGL rendering context =~ rer seomencsnadezsouce -

‘veolid main() {
gl _FragColor = vec#(l1.0, 0.0, 0.0, 1.0});

o

Step 2 - Create and compile Shader programs var vah = gl.createShader ( ol.VERTEX_SEADER )

gl.shaderSource( wvsh, wvertexShaderSource );
gl.compileShader( vsh ):

Step 3 - Associate the shader programs with buffer objects e

gl .shaderSource{ fsh, fragmentShaderSource ) ;
gl.compileShader( £sh )

var prog = gl.createProgram() ;

Step 4 - Define the geometry and store it in buffer objects

gl.attachShader( prog, vsh )
gl.attachShader( prog, fsh };
gl.linkProgram{ prog ).

Step 5 — Drawing the required object E———————

var a coords location = gl.getAttribLocation(prog, "a coords");

var coords = new Float32Array( [0.0, 0.0, 0.0,
0.0, 0.5, 0.0,

0.5, 0.0, 0.0] »:
var a_coords buffer = gl.createBuffer():

gl.bindBuffer (gl.RRRAY BUFFER, a_ coords buffer):
gl.bufferData (gl.ARRAY BUFFER, coords, gl.STATIC DRAW);
gl.vertexfttribPointer (a_coords location, 3, gl.FLOAT, false, 0O, 0):
Modified from the source: https://www.tutorialspoint.com/webgl/webgl drawing points.htm gl.enableVertexAttribArray(a_coords_location) ;
*Can be ahered gl.drawhArrays (gl .TRIANGLES, 0, 3);
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var canvas = document.getElementById{"webglcanvas™) ;

var gl = canvas.getContext ("webgl™)
o
Step — 1: Canvas and WebGL
gl.clear({gl.COLOR BUFFER BIT) ;

M var wvertexShaderSource =
re n e rl n CO n text “attribute wec3 a coords;
volid main() {
gl Position = wvec4(a coords, 1.0);
P

<Canvas

var fragmentShaderSource =
‘veolid main() {

id="webglcanvas" width="500" height="500"> [, TTmeetsier mvesR (R B0 B0 S0

|
var vsh = gl.createShader( gl.VERTEX SHADER ):
</Canvas> gl.shaderSource( wvsh, wvertexShaderSource );
gl.compileShader( vsh ):
" " var fsh = gl.createShader( gl.FRAGMENT SHRDER );
var canvas = document.getElementById("webglcanvas"); TlemTisorIieTs R, SETTTEUISEIITE -
gl.compileShader( £sh )

var prog = gl.createProgram() ;

gl.attachShader( prog, vsh )

var gl = canvas.getContext("webgl"); gl.attachshader( prog, fan );
l.linkProgram{ prog )
(- ) D G ' N gl.usePIDgfam{pIEg}?

@,

O var a coords location = gl.getAttribLocation(prog, "a coords");

var coords = new Float32Array( [0.0, 0.0, 0.0,
0.0, 0.5, 0.0,

0.5, 0.0, 0.0] ):

var a_coords buffer = gl.createBuffer():

gl.bindBuffer (gl.RRRAY BUFFER, a_ coords buffer):
gl.bufferData (gl.ARRAY BUFFER, coords, gl.STATIC DRAW);
gl.vertexfttribPointer (a_coords location, 3, gl.FLOAT, false, 0O, 0):
gl.enableVertexAttribArray(a coords location);
O gl.drawhArrays (gl .TRIANGLES, 0, 3);

[C ) a,-n

@1
g
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var canvas = document.getElementById{"webglcanvas™) ;
var gl = canvas.getContext ("webgl™)

Step — 1: Background and reset s

gl.clear({gl.COLOR BUFFER BIT) ;

var wvertexShaderSource =
u e r “attribute wec3 a coords;
volid main() {
gl Position = wvec4(a coords, 1.0);

gl.clearColor(0.75, 0.75, 0.75, 1.0);

var fragmentShaderSource =
‘veolid main() {
gl _FragColor = vec#(l1.0, 0.0, 0.0, 1.0});

gl . Clear\(gl . COLOR_BUFFER_BIT) J. var vsh = gl.createShader( gl.VERTEX SHADER ) ;

gl.shaderSource( wvsh, wvertexShaderSource );
gl.compileShader( vsh ):

var fsh = gl.createShader( gl.FRAGMENT SHRDER );
gl .shaderSource{ fsh, fragmentShaderSource ) ;
gl.compileShader( £sh )

var prog = gl.createProgram() ;

gl.attachShader( prog, vsh )

gl.attachShader( prog, fsh };

gl.linkProgram{ prog ).

gl.useProgram(prog) ;

var a coords location = gl.getAttribLocation(prog, "a coords");

var coords = new Float32Array( [0

var a_coords buffer = gl.createBuffer():

gl.bindBuffer (gl.RRRAY BUFFER, a_ coords buffer):

gl.bufferData (gl.ARRAY BUFFER, coords, gl.STATIC DRAW);
gl.vertexfttribPointer (a_coords location, 3, gl.FLOAT, false, 0O, 0):
gl.enableVertexAttribArray(a coords location);
gl.drawhArrays (gl .TRIANGLES, 0, 3);
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var canvas = document.getElementById{"webgl
var gl = canvas.getContext ("webgl™)

Ste P — 2: Vertex Shader i RN

var wvertexShaderSource =
“attribute wec3 a coords;
volid main() {
gl Position = wvec4(a coords, 1.0);

var fragmentShaderSource =

3 “woid main() {
var VeptexShader\Sourﬂce — vertices 5 gl_FragColor = vec4(l.0, 0.0, 0.0, 1.0);:

var vsh = gl.createShader( gl.VERTEX SHADER ):
gl.shaderSource( wvsh, wvertexShaderSource );
gl.compileShader( vsh ):

“attribute vec3 (a_coords; )

var fsh = gl.createShader( gl.FRAGMENT SHRDER );
gl .shaderSource{ fsh, fragmentShaderSource ) ;

VOid main () { gl.compileShader( £sh ) :

var prog = gl.createProgram() ;

(gl_Position) = vec4(a_coords, 1.90); Ml | oecusnaces( prog, ven )

gl.attachShader( prog, fsh };
~
L]
}s

gl.linkProgram{ prog ).
gl.useProgram(prog) ;

Triangle Assembly

var a coords location = gl.getAttribLocation(prog, "a coords");

var coords = new Float32Array( [0.0, 0.0, 0.0,

0.0, 0.5, 0.0,
. . — 0.5, 0.0, 0.0] };
Cllpplng Rasterization

var a_coords buffer = gl.createBuffer():

gl.bindBuffer (gl.RRRAY BUFFER, a_ coords buffer):

gl.bufferData (gl.ARRAY BUFFER, coords, gl.STATIC DRAW);
gl.vertexfttribPointer (a_coords location, 3, gl.FLOAT, false, 0O, 0):
gl.enableVertexAttribArray(a coords location);
gl.drawhArrays (gl .TRIANGLES, 0, 3);

Fragment Shader
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Var canvas =

var gl = canvas.getContext ("we

gl.clearColor{0.75, 0.75, 0.75, 1.0);

Step — 2: Vertex Shader s oo

var wvertexShaderSource =
“attribute wec3 a coords;
volid main() {
gl Position = wvec4(a coords, 1.0);

var fragmentShaderSource =
‘veolid main() {

var Ver\texshader\source — g gl FragColor = vec4(l.0, 0.0, 0.0, 1.0):

var vsh = gl.createShader( gl.VERTEX SHADER ):
gl.shaderSource( wvsh, wvertexShaderSource );
gl.compileShader( vsh ):

‘(att ribut e)vec 3 a_coords; var fan = gl.creaceShader ( gl.FRAGMENT_SHADER )

gl .shaderSource{ fsh, fragmentShaderSource ) ;

VOid main () { ol.compileShader ( £sh ) :

var prog = gl.createProgram() ;

gl Position = vec4(a _coords, 1.0); Ml il | .ccachshader ( prog, ven )

gl.attachShader( prog, fsh };
~
L]
}s

gl.linkProgram{ prog ).
gl.useProgram(prog) ;

Triangle Assembly

var a coords location = gl.getAttribLocation(prog, "a coords");

var coords = new Float32Array( [0.0, 0.0, 0.0,
0.0, 0.5, 0.0,
0.5, 0.0, 0.0] »:

Rasterization

var a_coords buffer = gl.createBuffer():

gl.bindBuffer (gl.RRRAY BUFFER, a_ coords buffer):

gl.bufferData (gl.ARRAY BUFFER, coords, gl.STATIC DRAW);
gl.vertexAttribPointer{a coords location, 3, gl.FLOAT, false, 0, 0):
FragrnentShader gl.enableVEItexAttIibAII;y(a_CDEIds_locatiDn}:

Per-vertex gl.drawhrrays (gl.TRIANGLES, 0, 3);
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var canvas = document.getElementById{"webgl
var gl = canvas.getContext ("webgl™)

gl.clearColor{0.75, 0.75, 0.75, 1.0);

Step — 2: Fragment Shader

var wvertexShaderSource =
“attribute wec3 a coords;
volid main() {
gl Position = wvec4(a coords, 1.0);

var fragmentShaderSource =

var fragmentShaderSource =
‘veolid main() {
gl _FragColor = vec#(l1.0, 0.0, 0.0, 1.0});

~ 3 3 var vsh = gl.createShader( gl.VERTEX SHADER )
VOld ma 1 n ( ) { gl.shaderSource( wvsh, wvertexShaderSource );
gl.compileShader( vsh ):
— [ ]
gl_FPagCOIOP) - VeC4(1°@) @'@J @'@J 1°@)) var fsh = gl.createShader( gl.FRAGMENT SHADER };
gl .shaderSource{ fsh, fragmentShaderSource ) ;

}‘ . gl.compileShader( £sh ):
J

var prog = gl.createProgram() ;
Vertex Shader
gl.attachShader( prog, vsh )
gl.attachShader( prog, fsh };
gl.linkProgram{ prog ).
gl.useProgram(prog) ;

v

Colored pixels

Triangle Assembly

var a coords location = gl.getAttribLocation(prog, "a coords");

var coords = new Float32Array( [0.0, 0.0, 0.0,
0.0, 0.5, 0.0,
0.5, 0.0, 0.0] »:
Rasterization

var a_coords buffer = gl.createBuffer():

gl.bindBuffer (gl.RRRAY BUFFER, a_ coords buffer):

gl.bufferData (gl.ARRAY BUFFER, coords, gl.STATIC DRAW);
gl.vertexfttribPointer (a_coords location, 3, gl.FLOAT, false, 0O, 0):
gl.enableVertexAttribArray(a coords location);
gl.drawhArrays (gl .TRIANGLES, 0, 3);

Fragment Shader
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var canvas = document.getElementById("we
var gl = canvas.getContext ("webgl™)

Step — 2: Create and Compile

gl.clear({gl.COLOR BUFFER BIT) ;

var wvertexShaderSource =
a e rS “attribute wec3 a coords;
volid main() {
gl Position = wvec4(a coords, 1.0);

var fragmentShaderSource =
‘veolid main() {
gl _FragColor = vec#(l1.0, 0.0, 0.0, 1.0});

var vsh = gl.createShader( gl.VERTEX SHADER );

var vsh = gl.createShader( gl.VERTEX SHADER ):
gl.shaderSource( wvsh, wvertexShaderSource );
gl.compileShader( vsh ):

var fsh = gl.createShader( gl.FRAGMENT SHRDER );
gl.shaderSource( vsh, vertexShaderSource ); 91-shederdource( fob, fragmentshadersouce )

var prog = gl.createProgram() ;

gl.attachShader( prog, vsh )

gl . CompileShader\( VSh ); gl.attachShader( prog, £sh };

gl.linkProgram{ prog ).
gl.useProgram(prog) ;

var a coords location = gl.getAttribLocation(prog, "a coords");

var coords = new Float32Array( [0

var a_coords buffer = gl.createBuffer():

gl.bindBuffer (gl.RRRAY BUFFER, a_ coords buffer):

gl.bufferData (gl.ARRAY BUFFER, coords, gl.STATIC DRAW);
gl.vertexfttribPointer (a_coords location, 3, gl.FLOAT, false, 0O, 0):
gl.enableVertexAttribArray(a coords location);
gl.drawhArrays (gl .TRIANGLES, 0, 3);
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var canvas = document.getElementById("we
var gl = canvas.getContext ("webgl™)

Step — 2: Create and Compile

gl.clear({gl.COLOR BUFFER BIT) ;

var wvertexShaderSource =
a e rS “attribute wec3 a coords;
volid main() {
gl Position = wvec4(a coords, 1.0);

var fragmentShaderSource =
‘veolid main() {
gl _FragColor = vec#(l1.0, 0.0, 0.0, 1.0});

var fsh = gl.createShader( gl.FRAGMENT_SHADER );

var vsh = gl.createShader( gl.VERTEX SHADER ):
gl.shaderSource( wvsh, wvertexShaderSource );
gl.compileShader( vsh ):

var fsh = gl.createShader( gl.FRAGMENT SHRDER );
gl.shaderSource( fsh, fragmentShaderSource ); B rnederaouen( Finy pregmentshadersouec )

var prog = gl.createProgram() ;

gl.attachShader( prog, vsh )

gl . Compileshader\( _Fsh ); gl.attachShader( prog, £sh };

gl.linkProgram{ prog ).
gl.useProgram(prog) ;

var a coords location = gl.getAttribLocation(prog, "a coords");

var coords = new Float32Array( [0

var a_coords buffer = gl.createBuffer():

gl.bindBuffer (gl.RRRAY BUFFER, a_ coords buffer):

gl.bufferData (gl.ARRAY BUFFER, coords, gl.STATIC DRAW);
gl.vertexfttribPointer (a_coords location, 3, gl.FLOAT, false, 0O, 0):
gl.enableVertexAttribArray(a coords location);
gl.drawhArrays (gl .TRIANGLES, 0, 3);
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var canvas = document.getElementById("we

var gl = canvas.getContext ("webgl™)

Step — 2: Link shadersand use o)

gl.clear({gl.COLOR BUFFER BIT) ;

var wvertexShaderSource =
rO ra I I I “attribute wec3 a coords;
volid main() {
gl Position = wvec4(a coords, 1.0);

var fragmentShaderSource =
‘veolid main() {
gl _FragColor = vec#(l1.0, 0.0, 0.0, 1.0});

var prog = gl.createProgram();

var vsh = gl.createShader( gl.VERTEX SHADER ):

gl.shaderSource( wvsh, wvertexShaderSource );

gl.compileShader( vsh ):

var fsh = gl.createShader( gl.FRAGMENT SHRDER );
° gl .shaderSource{ fsh, fragmentShaderSource ) ;

gl.attachShader( prog, vsh ); T mmeoomeen 2.

var prog = gl.createProgram() ;

gl.attachShader( prog, vsh )

gl.attachShader( prog, fsh ); 1 dinkprogran peog )

gl.useProgram(prog) ;
var a coords location = gl.getAttribLocation(prog, "a coords");

var coords = new Float32Array( [0

gl.linkProgram( prog ); 0

var a_coords buffer = gl.createBuffer():

gl.bindBuffer (gl.RRRAY BUFFER, a_ coords buffer):

g 1 . u S e P r\Og r\a m ( p r\Og ) ; gl.bufferData (gl.ARRAY BUFFER, coords, gl.STATIC DRAW);

gl.vertexfttribPointer (a_coords location, 3, gl.FLOAT, false, 0O, 0):
gl.enableVertexAttribArray(a coords location);
gl.drawhArrays (gl .TRIANGLES, 0, 3);
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var canvas = document.getElementById("we

var gl = canvas.getContext ("webgl™)
° gl.clearColor{0.75, 0.75, 0.75, 1.0);
Step — 3: Associate Shaders
[ ]

var wvertexShaderSource =
“attribute wec3 a coords;
volid main() {

gl Position = wvec4(a coords, 1.0);

var a_coords location =

var fragmentShaderSource =
‘veolid main() {

gl.getAttribLocation(prog, "a_coords"); ., FFEagteler = ves(L.0, 0.0, 0.0, 1.0}

var vsh = gl.createShader( gl.VERTEX SHADER ):
gl.shaderSource( wvsh, wvertexShaderSource );
gl.compileShader( vsh ):

attribute vec3 a_coords;

var fsh = gl.createShader( gl.FRAGMENT SHRDER );

VOld maln() { gl.shaderSource( f£sh, fragmentShaderSource ) ;
. . gl.compileShader( £sh )
gl Position = vec4(a_coords, 1.0);
} var prog = gl.createProgram() ;

gl.attachShader( prog, vsh )
gl.attachShader( prog, fsh };
gl.linkProgram{ prog ).
gl.useProgram(prog) ;

var a coords location = gl.getAttribLocation(prog, "a coords");

var coords = new Float32Array( [0.0, 0.0, 0.0,
0.0, 0.5, 0.0,

0.5, 0.0, 0.0] »:
var a_coords buffer = gl.createBuffer():

gl.bindBuffer (gl.RRRAY BUFFER, a_ coords buffer):

gl.bufferData (gl.ARRAY BUFFER, coords, gl.STATIC DRAW);
gl.vertexfttribPointer (a_coords location, 3, gl.FLOAT, false, 0O, 0):
gl.enableVertexAttribArray(a coords location);
gl.drawhArrays (gl .TRIANGLES, 0, 3);
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var canvas = document.getElementById("webglc
var gl = canvas.getContext ("webgl™)

gl.clearColor{0.75, 0.75, 0.75, 1.0);

Step — 4: Define Geometry e

var wvertexShaderSource =
“attribute wec3 a coords;
volid main() {
gl Position = wvec4(a coords, 1.0);

var fragmentShaderSource =

var coords = new Float32Array( [0.0, 0.0, 0.0, \\VO
@.@, @.5, @.@, \\Vl ‘vofdgTjiF::;Cllor = vec4(l1.0, 0.0, 0.0, 1.0):
@ ° 5 ) @ ° @, e . @] \\V2 var vsh = gl.createShader( gl.VERTEX SHADER ):

gl.shaderSource( wvsh, wvertexShaderSource );
) gl.compileShader( vsh ):

var fsh = gl.createShader( gl.FRAGMENT SHRDER );
gl .shaderSource{ fsh, fragmentShaderSource ) ;
gl.compileShader( £sh )

var prog = gl.createProgram() ;
gl.attachShader( prog, vsh )
gl.attachShader( prog, fsh };
gl.linkProgram{ prog ).
gl.useProgram(prog) ;
var a coords location = gl.getAttribLocation(prog, "a coords");
var coords = new Float32Array( [0.0, 0.0, 0.0,
0.0, 0.5, 0.0,

0.5, 0.0, 0.0] ):

var a_coords buffer = gl.createBuffer():

gl.bindBuffer (gl.RRRAY BUFFER, a_ coords buffer):

gl.bufferData (gl.ARRAY BUFFER, coords, gl.STATIC DRAW);
gl.vertexfttribPointer (a_coords location, 3, gl.FLOAT, false, 0O, 0):
gl.enableVertexAttribArray(a coords location);
gl.drawhArrays (gl .TRIANGLES, 0, 3);
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var canvas = document.getElementById{"webglcanvas™) ;
var gl = canvas.getContext ("webgl™)

gl.clearColor{0.75, 0.75, 0.75, 1.0);

Step — 4: Vertex Buffer Objects ==

var wvertexShaderSource =
“attribute wec3 a coords;
volid main() {
gl Position = wvec4(a coords, 1.0);

var a_coords_buffer = gl.createBuffer();

var fragmentShaderSource =
‘veolid main() {

gl _FragColor = vec#(l1.0, 0.0, 0.0, 1.0});
|
9.9, 6.0, 0.0 H var vsh = gl.createShader( gl.VERTEX SHADER ):
[ 2 2 2 AttrIbUte data gl.shaderSource( wvsh, wvertexShaderSource );
@.@, @.5, @.@, gl.compileShader{ vsh )
@ ° 5’ 0. @’ @ ° @] var fsh = gl.createShader( gl.FRAGMENT SHADER );
gl .shaderSource{ fsh, fragmentShaderSource ) ;
CPU gl.compileShader( £sh )
var prog = gl.createProgram() ;
v gl.attachShader( prog, vsh )
. gl.attachShader( prog, fsh };
Vertex Buffer Object gl.linkProgram( prog )

gl.useProgram(prog) ;

(VBO)

var a coords location = gl.getAttribLocation(prog, "a coords");
Memory CICCGSSIble by GPU var coords = new Float32Array( [0.0, 0.0, 0.0,
0.0, 0.5, 0.0,

0.5, 0.0, 0.0] ):

v
. var a_coords buffer = gl.createBuffer():
attribute vec3 a coords;
. ° gl.bindBuffer (gl .ARRAY BUFFER, a coords buffer):
void main() { - "o - :
gl.bufferData (gl.ARRAY BUFFER, coords, gl.STATIC DRAW);
g]_ POSltion = Vec4(a Coor\ds, 1.0); gl.vertexAttribPointer{a_coords_location, 3, gl.FLOAT, false, 0, 0):
- - gl.enableVertexAttribArray(a coords_location);

} gl.drawhArrays (gl .TRIANGLES, 0, 3);
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var canvas = document.getElementById{"webglcanvas™) ;

Step — 4: Vertex Buffer B

gl.clear({gl.COLOR BUFFER BIT) ;

[}
var wvertexShaderSource =
e ‘ S S “attribute wec3 a coords;
volid main() {

gl Position = wvec4(a coords, 1.0);
P

gl.bindBuffer(gl.ARRAY_BUFFER, a coords buffer); e

will be used for attribute It specifies how the VBO will be used. “void main() {
gl _FragColor = vec#(l1.0, 0.0, 0.0, 1.0});

o

var vsh = gl.createShader( gl.VERTEX SHADER ):
gl.shaderSource( wvsh, wvertexShaderSource );

gl.bufferData(gl.ARRAY BUFFER, coords, gl.STATIC DRANW); oh-compieshadss(veR )

var fsh = gl.createShader( gl.FRAGMENT SHRDER );

same data W|” be used gl .shaderSource{ fsh, fragmentShaderSource ) ;
gl.compileShader( £sh )

var prog = gl.createProgram() ;

gl.attachShader( prog, vsh )
gl.attachShader( prog, fsh };
gl.linkProgram{ prog ).
gl.useProgram(prog) ;

gl.vertexAttribPointer(a_coords_location, 3, | For3Ddata(xy2)

var a coords location = gl.getAttribLocation(prog, "a coords");

gl . FLOAT, -False) @, @) ; var coords = new Float32Array|( [-:,:.u?, .. 0.0

=

var a_coords buffer = gl.createBuffer():

gl.enableVertexAttribArray(a_coords_location); 01.pindBuffer (g1.ARRAY_BUFFER, a_coords_buffer) ;

gl.bufferData (gl.ARRAY BUFFER, coords, gl.STATIC DRAW);
gl.vertexfttribPointer (a_coords location, 3, gl.FLOAT, false, 0O, 0):
gl.enableVertexAttribArray(a coords location);
gl.drawhArrays (gl .TRIANGLES, 0, 3);
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var canvas = document.getElementById{"w
var gl = canvas.getContext ("webgl™)

gl.clearColor{0.75, 0.75, 0.75, 1.0);
o . ° gl.clear {gl.COLOR BUFFER BIT):
ep — raw rnequlre eCLlsS e
b var wvertexShaderSource =
‘attribute vec3 a_coords;

volid main() {
gl Position = wvec4(a coords, 1.0);

gl * dr‘aWAr‘r‘ayS (gl ° TRIANGLES) @) 3) ; var fragmentShaderSource =

‘veolid main() {

gl FragColor = vec4(l.0, 0.0, 0.0, 1.0});
x L
4 g
>
et E var vsh = gl.createShader( gl.VERTEX SHADER ) ;
E _z gl.shaderSource( wvsh, wvertexShaderSource );
‘= E gl.compileShader( vsh ):
e bl

var fsh = gl.createShader( gl.FRAGMENT SHRDER );
gl.shaderSource{ fsh, fragmentShaderSource )
gl.compileShader( £sh )

Number of vertices

var prog = gl.createProgram() ;

gl.attachShader( prog, vsh };
gl.attachShader( prog, £sh }):
gl.linkProgram{ prog ).
gl.useProgram{prog) ;

var a_coords location = gl.getAttrikLocation(prog, "2 coords"):

[@ ° @’ @ ° @’ @ ° @" 9 @ var coords = mnew Float32Array( [0.0, 0.0, 0.0,
0.0, 0.5, 0.0,
0.5, 0.0, 0.0] »:

9.0, 0.5, 0.0, > 1

var a_coords buffer = gl.createBuffer():

gl.bindBuffer (gl.ARRAY BUFFER, a coords buffer):;

0 ° 5 ) 0 ° 0 ) @ . @] ) 3 gl.bufferData(gl.ARRAY BUFFER, coords, gl.STATIC DRAW):
gl.vertexAttribPointer (a_coords location, 3, gl.FLOAT, false, 0, 0);

gl.enableVertexAttribArray(a coords location);
gl.drawhrrays {(gl.TRIANGLES, 0, 32):
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Primitives

gl.drawArrays(gl.TRIANGLES, 9, 3);

Y] /,1 / \/ /%
. " //-r"ﬂr#ﬂﬂa // 1
1 ﬂ 0 ' Q0

POINTS L INES
y 1
s

0
LINE_LooP TRIANGLES TRIANGLE _STRIP
3,

LINE_STRIP

9 5
TLITANGLE _FAN

Source: https://antongerdelan.net/opengl/vertexbuffers.html
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var canvas = document.getElementById{"webglcanvas™) ;
var gl = canvas.getContext ("webgl™)

gl.clearColor{0.75, 0.75, 0.75, 1.0);
gl.clear({gl.COLOR BUFFER BIT) ;

var wvertexShaderSource =

‘attribute vec3 a_coords;
volid main() {
gl Position = wvec4(a coords, 1.0);

var fragmentShaderSource =

‘veolid main() {
gl FragColor = vec4(l.0, 0.0, 0.0, 1.0});

var vsh = gl.createShader( gl.VERTEX SHADER ) ;

gl
gl

.shaderSource( wvsh, wvertexShaderSource });
.compileShader( vsh )

var fsh = gl.createShader( gl.FRAGMENT SHRDER );

gl
gl

.shaderSource{ fsh, fragmentShaderSource };
.compileShader( f£sh )

var prog = gl.createProgram() ;

gl.
gl.
gl.
gl.

attachShader{ prog, vsh };
attachShader( prog, £sh );
linkProgram( prog ):
useProgram(prog) ;

var a_coords location = gl.getAttrikLocation(prog, "2 coords"):

var coords = mnew Float32Array( [0.0, 0.0, 0.0,

0.0, 0.5, 0.0,
0.5, 0.0, 0.0] );:

var a_coords buffer = gl.createBuffer():

gl.bindBuffer (gl.ARRAY BUFFER, a coords buffer):;
gl.bufferData(gl.ARRAY BUFFER, coords, gl.STATIC DRAW):
gl.vertexAttribPointer (a_coords location, 3, gl.FLOAT, false, 0, 0);
gl.enableVertexAttribArray(a coords location);

gl.

drawhrrays (gl.TRIANGLES, 0, 3):
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Full Code

HTAMLS

B th AR C onvos with

o -rrianﬁ.[e_ DISPLAY
WebGl conte st
Vertices .
* LY :i A CPU

WQ_LDGTL (GvLSL) Pixels

Rasterizer Frogment shader
“ GPU
> .& > -&
- -

Jubair | CSE | AUST

var canvas = document.getElementById{"w

var gl = canvas.getContext (" gl™)

gl.clearColor{0.75, 0.75, 0.75, 1.0);
gl.clear({gl.COLOR BUFFER BIT) ;

var wvertexShaderSource =

‘attribute vec3 a_coords;
volid main() {
gl Position = wvec4(a coords, 1.0);

var fragmentShaderSource =

‘veolid main() {
gl FragColor = vec4(l.0, 0.0, 0.0, 1.0});

var vsh = gl.createShader( gl.VERTEX SHADER ) ;

gl
gl

.shaderSource( wvsh, wvertexShaderSource });
.compileShader( vsh )

var fsh = gl.createShader( gl.FRAGMENT SHRDER );

gl
gl

.shaderSource{ fsh, fragmentShaderSource };
.compileShader( f£sh )

var prog = gl.createProgram() ;

gl.attachShader( prog, vsh };

gl.attachShader( prog, £sh }):

gl.linkProgram{ prog ).

gl.useProgram{prog) ;

var a_coords location = gl.getAttrikLocation(prog, "2 coords"):

var coords = mnew Float32Array( [0.0, 0.0, 0.0,

0.0, 0.5, 0.0,
0.5, 0.0, 0.0] );:

var a_coords buffer = gl.createBuffer():

gl.
gl.
gl.
gl.
gl.

bindBuffer (gl.ARRAY BUFFER, a coords buffer):;
bufferData(gl.ARRAY BUFFER, coords, gl.STATIC DRAW) ;
vertexAttribPointer (a_coords location, 3, gl.FLOAT, false, 0O, 0);
enableVertexAttribArray(a coords location);

drawhrrays (gl.TRIANGLES, 0, 3):
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