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j3d - adventures in webgl|

bartek drozdz
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how it all started?
| was a happy flash developer until a few months ago...
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interactive music video
but there’s a trick...
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interactive music video

but there’s a trick...
it needs to be webgl
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assets exported to JSON
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built with three.js
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ro.me

directed by Chris Milk

Google Creative Labs, Aaron Koblin & mrdoob
North Kingdom
Mirada

http://ro.me
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j3d, another webgl engine

WHY?
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j3d, another webgl engine

WHY?
first: learning experience
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j3d, another webgl engine

WHY?
first: learning experience
second: focus on the fun part, not the boring part
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webgl|

PROBLEM A
lots of boiler-plate code, same problems to solve each time
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webgl|

PROBLEM B
no standard asset format, no scene editors
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webgl|

PROBLEM C
editing shaders is a pain
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j3d

SOLUTION TO PROBLEM A
geometries, transforms and scene hierarchy
camera, light & post effects
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j3d architecture

camera
view, projection matrices

geometry
attributes
(vertices, normals, uv)

transforms engine, post
position, rotation, draw all transforms
hierarchy apply effects

shader
glsl code

renderer
uniforms |Ight
(colors, textures...) direction, position, color
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unity

SOLUTION TO PROBLEM B
Unity3d - a great scene editor, works with modeling software
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unity exporter

@bartekd

Bartek Drozdz | www.everyday3d.com |
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shaders

PROBLEM C
editing shaders is a pain
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shaders

what is a shader?
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shaders

a shader is a small program that runs on the GPU and is
responsible for rendering
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shaders

shaders are at the heart of webg|
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shaders

shaders are not written with Javascript, but GLSL instead
GLSL has a C-like syntax
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shaders

uniform float uSpec;
uniform float uSh;

varying vec3 vlLight;
varying vec?2 vTextureCoord;

void main(void) {
vecd p = mMatrix * (aVertexPosition, 1.0);
gl _Position = pMatrix * vMatrix * p;
vTextureCoord = getTextureCoord(aTextureCoord);
vec3 n = ( nMatrix * aVertexNormal );

vLight = computelLights(p, n, uSpec, uSh);
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shaders

<head>
<script id="vs" type="x-shader”>
// vertex shader code
</script>
<script 1d="fs" type="x-shader”>
// fragment shader code
</script>
<script type="text/javascript”>
v = document.getElementById("vs").firstChild.nodeValue;
f = document.getElementById("fs").firstChild.nodeValue;
// v, f = shader code as string, compiled at runtime
</script>
<head>
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shaders

can only be embedded in HTML, not as separate file
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shaders

embedding in HTML only works for tutorials
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shaders

VertexShader = [
"attribute vec?2 aVertexPosition;",
"attribute vec?2 aTextureCoord;"”,

"varying vec2 vTextureCoord;",

"void main(void) {",
" gl _Position = vec4(aVertexPosition, 0.0, 1.0);",
vTiextureCoord = aTextureCoord;",

n

H}H
1.join("\n");
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shaders

code hard to read and edit,

no syntax coloring...
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shaders

SOLUTION TO PROBLEM C
GLSL file loaded with XMLHttpRequest
special comment format to add some necessary metadata
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shaders

A File 23 References = O &1 Phong.gisl 83 @i Normal2Color.glsl
~ [ /% PhonegVertex

vPosition;
vLight;
vTextureCoord;
vNormal;

(C

Iranstorm.js Vdfy{ng
varying
varying
varying

® B B ©

TRl iz)

w N W

math

renderers

-

Couraud.js
Lightmap.js void main(void) (

Phong.js vTextureCoord = getTextureCoord(aTextureCoord);
Reflective.js vNormal = nMatrix * aVertexNormal;

Skybox.js vPosition = mMatrix * vec4(aVertexPosition, 1.8);
Toon.js gl_Position = pMatrix * vMatrix * vPosition;
. gl_PointSize = 5.0;
snaders -

Sit
PR
czl. BasicFilterVertex.glsl
1. CommonfFilterinclude.gls| '# Phonj
L. Commoninclude.gls| uniform |
21, Depth.glsl uniform sampler2D uColorSampler;
a1 Gouraud.gls| uniform bool ColorSampler;

L. Lightmap.glsl

L. Normal2Color.glsl
=1, Phong.glsl

uniform £l uSpecularIntensity;
uniform flic uShininess;

L. Reflective.glsl vPosition;
vLight;
vTextureCoord;
vNormal;

-

™ @ @ @

varying
L. Skybox.gls varying

L. Toon.glsl varying

-

3Ky 63289
W o W

&1, VertexInclude.gls varying
c:L. Vignette.gls
void Tlain('v'Oid) {

vecd tc uColor;

if(uHasColorSampler) tc x (uColorSampler, vTextureCoord);

util
Color.js

GCeometryUtil.js

ParticleUtil.js vec3 1 = computeLights(vPosition, vNormal, uSpecularIntensity, uShininess);// *
ShaderUtil.js
Time.js gl_FragColor vec4(tc.rgb = 1, uColor.a);

J3D.js
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shaders

varying
varying \
varying
varying

void main(void) {
vTextureCoord getTextureCoord(aTextureCoord);
vNormal nMatrix * aVertexNormal;
vPosition mMatrix x vec4(aVertexPosition, 1.90);
gl_Position = pMatrix * vMatrix x vPosition;
gl_PointSize = 5.0;

uniform .ecf uColor;
uniform samplier2D uColorSampler;

uniform bool uHasColorSampler;

uniform f.ic uSpecularIntensity;
uniform f.¢ uShininess;
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j3d tour

unity scenes, shaders, particles, lightmaps...

17/ )
\ .

e i
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j3d tour

// 1. Basic setup
engine = new J3D.Engine();

sun = new J3D.Transform();
sun.light = new J3D.Light(J3D.DIRECT);

cube = new J3D.Transform();
cube.geometry = J3D.Primitive.Cube(1, 1, 1);
cube.renderer = new J3D.Phong();

eye = new J3D.Transform();
eye.camera = new J3D.Camera();

engine.camera = eye,;

engine.scene.add(eye, cube);
engine.render();
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j3d tour

// 2. Loading a scene exported from Unity
e = new J3D.Engine();

J3D.Loader.loadJSON("meshes. json"”, function(m) {
J3D.Loader.loadJSON("scene. json"”, function(s) {
J3D.Loader.parseJSONScene(s, m, e);
e.render();

1)
1)
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j3d tour

// 3. Creating a particle system

g = new J3D.Geometry();

v = [1;

numParticle = 12000;

while(numParticle-- > @) {}
v.push(Math.random() * 100);

¥

g.addArray("aVertexPosition”, v, 3);
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j3d tour

// 4. Loading a shader
var goldhead; // Instance of J3D.Shader
engine = new J3D.Engine();

J3D.Loader.loadGLSL("../demo/shaders/GoldHead.glsl”,
function(s) {
goldhead = s;
1nitScene();
3
) ;
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j3d tour

// 5. Creating a post effect
engine = new J3D.Engine();
nost = new J3D.Postprocess(engine);

bost.filter = filter // also instance of J3D.Shader
nost.render();
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what’'s next?

interactivity and collision detection,
more features in unity exporter,
animation support,

better documentation,
optimization
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what’'s next?

and more demos!
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recommended reading

OpenGL
Shading Language
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demos and links:
everyday3d.com/

build and source code:
github.com/drojdjou/J3D

tutorials:
github.com/drojdjou/J3D/wiki

this presentation:
everyday3d.com/ogs11/j3d-webgl.pdf

my comments:
@bartekd

onGameStart, Warsaw, September 2011 | Bartek Drozdz | www.everyday3d.com | @bartekd


http://www.everyday3d.com
http://www.everyday3d.com

thank you!
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