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XML3D is an extension to HTML5 that
allows describing interactive 3D graphics

POLYFILL

in any Web page. <html lang="en"> Just add a single script to your web page to
<head> enable XML3D in the browser. The Polyfill
<title>The XML3D Architecture</title> / A |mp|ementat|on [3] uses WebGL and Java_
<scri = rc= >< ript> . .
</hZ:d>pt e o S Script to emulate native XML3D support.
XM L3D <body>
. . . <div 1d= >
The XML3D scene description [1] is em- “h1>Ciccio and Suzanne</hl> SHADE.JS
bedded inside HTML using the <xmlI3d> -
tag which is fully styleable with CSS. <xml3d activeView= With shade.js [6], developers can write port-
< <defs> able materials using JavaScript. It is
cscript id= S renderer agnostic, adaptive and Complles ’Fo
function shade (env) { GLSL for forward and deferred rendering via
DEFINITION AR EA var ks = env.specularColor || new Vec(0.8); OpenGL but can also compile to e.g. OSL for
var tx = env.texcoord.mul (200007 . ray tracing and global illumination.
The <defs> area is adopted from SVG: It var sweep = -sinfenv.time * .2o) * tx.x() *® U.0057

: var px = tx.x() + tx.y() *¥ (1.75 * sweep + 1.0);
defines content to be referenced and reused

ater var modAmount = (px / 48) % 3; REFERENCES

var tintsO = new Vec3(l, .5, .2); In XML3D all resources can be referenced
1 £ .tints0 && .tintsO. 1le2D . .
if (env.tints env.tintsy.samplezD) by a URI. A resource is predefined (e.g. often

HTM L ELEM ENTS tints0 = env.tints0.sample2D (env.texcoord) .rgb () used hght and material models), defined

}

XML3D reuses existing HTML element anc var tintsl = env.tintl || new Vec3 (.3, .8, .4); within the same document or in an
concepts wherever possible. var tintsz = env.tintz || new Vec3 (.3, .6, 1); external resource.
var tint = modAmount > 2 ? tints?2 : (modAmount > 1) ? tintsl : tintsO;
return new Shade () .diffuse(tint.mul ( .fract (modAmount) ), env.normal)
.ward(ks, env.normal, env.tangent.xyz(), 0.4, 0.1);
GENERIC DATA | XFLOW
XML3D has a generic approach to data. </script> Xflow [2] is a declarative approach to de-
Users can define named and typed data A i . < fine composable data resources as well as
entrles that can t?e used e.g. as mesh cfloat name 50.1</float> processing on this data via a dataflow
attributes, material parameters, or with Xflow <float3 name= >0.5 0.5 0.5</float3> graph. It can be used for geometry proces-
The combined data entries defined by the <float name= >0.5</float> sing (e.g. skinning and morphing), animation
. . 4 cxXture name= wWraps= wWraps= . . ’ . ’

<data> tag can be reused, specialized and *ng e s image processing (e.g. postprocessing and
composed from multiple sources. The entries </texture> AR), and others. Its declarative approach
defined in <data> elements can be mapped </material> allows mapping computations to the GPU
directly to GPU buffers in WebGL. .

y <lightshader id= script= and other parallel processors via different

<float3 name= >1 1 1</float3> supported APIs (e.g. WebGL, WebCL,
H | ERARCHY <float3 name-= >1 0 0.0008</float3> Parallel)S, SIMD.js).
- . <bool name= >true</bool>
<group> elements define the scene hier- </lightshader>
archy in the DOM tree. Materials and trans- BLAST
formations can be applied to entire groups <data io- compute= . —
. . PP group <data src= ></data> BLAST [4] is a novel transmission format for

hierarchically. </data>

binary resources. It is streamable and offers
a flexible approach to compression based
on a code-on-demand approach.

Y <transform 1id= translation= rotation= ></transform>

TRANSFORMATIONS

XML3D provides three ways to define trans- ‘

</defs>

formations: Via (i) CSS, (ii) by referencing a <group style- ial: url (#myMaterial) "> EVENT ATTRIBUTES

< S T <mesh type="triangles" transform="#t Suzanne" onclick= — :

X]’ctlransforrr;] ﬁ'ergept’ 2 (”('j) through an ; cdata srpdin TR Similar to HTML, XML3D defines events
ow graph that detines a data entry name <float3 name="tints1">0.8 0.0 0.2</float3> =g for elements in the scene graph like start-

‘transform’. </mesh>

ing a JavaScript when the user clicks on an

<group>
element.

ASSET INSTANCING <model src="../../resources/assets/robots/ciccio.xnu

<assetdata name="animation">

Assets can be externally defined and in- <float name="key">0.5</float> SPECIALIZATION

stanced multiple times within a scene [5]. </assetdata>

. . Specialization of reusable resources is a
Each instance can be specialized by over- s P I T
L . . ner n N | lev
riding values from the instancing document. </qroup> ge,the a f‘ol cep des. Asset A stao. Ie ©
: Wi rtial overrides. materi
Assets can reference other assets recursively ‘ </group> PENLEI OUE S, Mosists; ITENRE S,

| Y . - o\ . . - \ mesh N In general can
while malntalnlng full Conflgurablllty. <group style= nsform: translate3d(-20px, 40px, Opx) rotateX(-90deg) rota eS.e\f,a d data ge eral can be
Y <light shader= ightl"></light> specialized.
<

CSS

LIG HTS 4 <view 1d= ></view>
</l 3a . CSS can be used to style XML3D elements,

Lights are first level objects in the scene
hierarchy. Light definitions can be reused <script type= > _ _

. e.g. to define transformations on groups
5 ( ) .on o', function (e) { g ~Lhy using CSS3 3D transforms.

referencing a light shader. jQuery

var key = computeKeyframe (e) ;
VIEWS S ( ) .text (key) ; - r. JAVASCRIPT
Views define camera parameters within the R L

: : : . /scri : :
scene hierarchy. The currently active view is Sseriphs JavaScript can modify the web page - and

</div> .
defined via the 'activeView' attribute of the </body> RU N N I N G thus the 3D scene - arbitrarily by modifying
<xml|3d> element. </html> the DOM. Any of the numerous DOM libraries

can be used, e.g. jQuery.
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