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We will cover:

= Family of X3D Specifications

= X3D Strengths

= Web3D Consortium and Formal Liaisons

= Relationship between 3D scene graphs, APIs and render layers
= Similarities between MathML, SVG, and X3D

= X3D scene graph APIs

= Differences with underlying render layers

= Simple X3D and HTML5 examples

= Action items for X3D and HTML5
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Family of X3D Specifications

= X3D Abstract Specification describes basic functionality of how
X3D works
= Three file formats are available:

= XML (.x3d) with XML Schema and also DTD
= ClassicVRML (.x3dv)

= Compressed Binary Encoding (.x3db) with geometric compression and
Fast Infoset (FI)

= High-performance Application Programming Interfaces (APIs)
are defined for Ecmascript-264 (Javascript) and Java
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X3D Strengths

Non-profit Web3D Consortium maintains and extends X3D via
working groups http://www.web3D.org

Set of international standards certified over 12 year period by multiple
national bodies in ISO

Multiple implementations are available (open and commercial source)

Numerous resources available online, including specifications
themselves

Third-generation 3D graphics language that extends predecessor
Virtual Reality Modeling Language (VRML97)

Long-time W3C member and contributor

*
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Web3D Consortium

= Formal liaisons and working partnerships with other key
organizations

— International Organization for Standardization (1SO)
— World Wide Web Consortium (W3C)

— Open Geospatial Consortium (OGC)

— The Khronos Group

— Digital Imaging and Communications in Medicine
(DICOM)

*
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Relationships between 3D scene graphs,
APIs and render layers 1

= Scene graphs are high-level declarative models about
how geometry is constructed, colored and animated,;
these can be expressed as an XML tree

= Application Programming Interfaces (APIs) provide
mid-level libraries for programmers to create imperative
source code about geometry and animation (various
proprietary codebases, perhaps WebGL or O3D)

= Rendering layers are low-level software libraries that
expose the functionality of graphics hardware (such as
OpenGL and DirectX)
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Relationships between 3D scene graphs,
APIs and render layers 2

= Numerous other 3D technologies exist at each of these
layers, often in the form of codebases

= The X3D Specifications include both declarative models
and strongly typed APIs

*
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Similarities between MathML, SVG and X3D

MathML: describes mathematical expressions and
renders a presentation of them

SVG: describes and presents renderings of 2D shapes,
with optional animation and interaction

X3D: describes and presents renderings of 3D shapes,
with optional animation and interaction

All three of these languages are formally specified and
have well-developed XML encodings

Authors want to use these languages for multimedia
content in HTML pages

L
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X3D Scene Graph APIs

= X3D Scene Access Interface (SAI) provides functionally
consistent standardized high-performance APIs

= X3D SAl: Ecmascript and Java bindings; other
programming languages can be added

= X3D SAIl: is functionally equivalent and has same
expressive power as file formats (.x3d, .x3dv, .x3db)

= DOM: also legal (X3D is XML after all) but historically
has been infrequently used because of low performance

= ... butitlooks like that is changing s

*
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Simple X3D and HTML5 examples

= X3D scene as external reference (Anchor link)

= Here 1s my <a href="HelloWorld.x3d" title="Link
to a new X3D document®>HelloWorld example</a>
in X3D.

= X3D embedded in object tag
= Shown on next slide

= HTML5 + embedded mixed-namespace X3D document

= Demonstration using “Freedom” rendering from www.x3dom.org

= Script references Javascript library utilizing WebGL layer
= Runs in Mozilla Minefield and WebKit nightly builds 3
= No plugin required! 4
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HTML object tag containing X3D

B HTML Object Tag for X3D - Mozilla Firefox

Ble Edit view Hstory Bookmarks Tools Help
The following examples show how to place an X3D object within an HTML page. b

e The left column shows what i digplayed when an X3D plugin ig installed (if one ig ingtalled).
o The center column shows what ig displayed if no X3D plugin is installed.
o The right column shows the HTML source.

X3D plugin object (if installed) No X3D plugin installed HTML source
Online example scene: Anchor-link text baclap:

<html>
<body>

<object data="http://www.web3d.crg/=3d/content/exanples/HelloWorld, 34"
type="model/x3d+zml"” height="360" width="300">

<param name="src" value="http://www.web3d.org/x3d/content/exanples/HelloWorld. x3d4"/>
<param name="DASHEOARD" walue="FALSE"/>
<param name="SPLASHSCREEN" wvalue="FALSE"/>

Select an X3D plugin to see this example

<l-- the following anchor-link text is only displayed to user if no ¥3D plugin is already installed --2>
<div class="noX3dPluginInstalled">
<a href="http://www. web3d. org/=3d/content/exanples/H3dResources. html#Applications” target="helpPages">
Select an X3D plugin to see this example...</a>
<fdiv

</object>

</ body>
</html>

Anchor-link image baclup:

<html>
<body>

<object data="http://www.web3d.org/u3d/content/exanples/HelloWorld, x3d"
type="model/x3d+xml" height="360" width="300">

<param name="src"” value="http://www.web3d.org/x3d/content/exanples/HalloWorld. x3d4"/>
<param name="DASHBOARD" walue="FALSE"/>
<param name="SPLASHSCREEN" wvalue="FALSE"/>

<l-- the following anchor-link image is only displaved to user if no X3D plugin is already installed --3>
<div class="noX3dPluginInstallad">
<a href="http://vwww.web3d.org/=3d/content/examples/¥3dResources. html#Applications” target="helpPage">

<img src="HelloWerldTall.png” height="360" width="300" alt="Click image to select an X3D plugin™ /3>

</ axr
</div>

</object>

</ body>
</html>
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[styles ~|[==

o™ 27 [a " T
"hitpfwww.w3.org/TRXhtm|1/DTDARtmI1-strict.di
<html xmlns="http:fwww.w3.orgM 9% xhtm]">
<hecad=
<meta http-equiv="Content-Type” content="tg

<title=Simple attribute update<titles

<style= p.case { clear: both; border-ta
<style=
<link rel="stylesheet” type="text/css" href="x3dom.
<head=

<hody=

<h1>Simple attribute update<hi=

=" =
<X3D xmlns=" hllp:waw.wcb&d.orgfspeclflcnl
showStat="false" showlLog="false" x="0px" y="0px" wid
height="400px" altimg="helloX3D-alt.png"=>
<=Scens>
<Viewpoint position="0 0 10" /=
<Shapes>
<Appearances>
<Material diffuseColor="1 0 0.5 />
< Appearances
<Box DEF='box'/>
<'Shape>
<Bcencs>
</X30
<p=>

<script type="textJavascript”">=<![CDATA[

var solid = true;
function toggleRendering()
{

wvar button = document.getElementByld("color
solid = !solid;
If (zolid)
button.value ="Blue”;
c¢lse
button.value ="Red";

var mat = document.getElementsByTagName(!
var i =0, n = mat.length;

wvar aMat = mat[0];
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<!DOCTYPE html PUBLIC "-fW3CHDTD XHTML 1.0 Stric ¥3DOM 1.0 - home

X3DOM 1.0 - home

>
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¥3IDOM (pronounced X-Freedom) is an experimental open source runt
support the ongoing discussion in the Web3D and W3C communitie
an integration of HTMLS and declarative 30 content could look like, It
fulfill the current HTMLS specification for declarative 3D content and
including X3D elements as part of any HTMLS DOM tree.

The goal here is to have a live X3D scene in your HTML DOM, which
you to manipulate the 30 content by only adding/ removing ar changin
elements. Mo specific plugin or plugin interface (like SAT) are needed.
supports some of the HTML events (like "onclick") on 3D objects. The
integration model is still evolving and open for discussions.

We hope to trigger a process similar to how the SVG in HTMLS inte
evolved:

m Provide 2 vision and runtime today to experiment with and furth
develop an integration model for declarative 3D in HTMLS

m Get the discussion in the HTMLS and X3D communites going and
the system and integration model

m Finally it would be part of the HTMLS standard and supported by
major browser natively

More architectural and background information can be found
X3IDOM-paper {published at the Web3D symposium 2009].

Alternatively you, as web-developer, can also just utilize the systemn tc
build web-pages and applications, which include declarative (X)3D ¢
that will be rendered hardware accelerated (thanks to WebGL) withe
need for using any plugin.

aMat.setAttribute("diffuseColor”, (Isolid 7 "0 0

Done
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X3DOM.org implementation

= Open Source

= Javascript / WebGL based

= Needs Firefox/WebKit nightly builds

= Runs without any plugin

= Can be easily modified while evolving
* Needs XHTML encoded data

= One line script per XHTML

*
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X3DOM.org functionality

= Searches for existing <X3D xmlns= >
& creates scenegraph from DOM Tree

= Creates canvas with WebGL-Context
for rendering

= Monitors changes with DOM Level 2

events (DOMNodeRemoved,
DOMNodelnserted, DOMAttrModified )

= DOMAttrModified buggy in WebKit !!!

= Supports simple interaction (HTML
events on 3D Object) and navigation

B
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Presenter
Presentation Notes
For WebKit, the DOM-parser and Render is almost 2x as fast as in Firefox right now�It's really nice and cool.��BUT: We have the main problem right now, that WebKit does not support the DOM Level 2 event model (e.g.  DOMAttrModified ) which we use to monitor the DOM and is needed to handle dynamic updates.��We documented this in our blog: http://www.x3dom.org/?p=242�and it's a known bug in WebKit:  https://bugs.webkit.org/show_bug.cgi?id=8191��Could you ask if we might get in contact with some developer to work on this issue ?


W3C TPAC 2009  web

X3DOM.org Status

3 work-months of development

Manageable Code Size
= ~ 5000 Lines JavaScript Code
= ~ 1000 Lines GLSL Shader Code

Support well defined Subset of X3D

» |nterchange + Inline, Scripting, Text

= No Scripting or Prototype on the X3D side
Dynamic X3D content

= Support for n:m FieldToField ROUTEs
= TimeSensor + Interpolator + Follower

X3D and HTMLS5 Integration // Web3D Consortium
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X3DOM.org Solution Considerations

= Provides an experimental open-source
runtime — not the ultimate solution

= [Feature Limitations: e.g. no access to spatial audio or
video texture layer

= Performance Limitation: Javascript/WebGL can only
handle models up to ~200.000 Triangle right now

= Standardization and native
Implementations are needed

=  Support for SAI/X3D-Plugin in addition to the
WebGL-Render backend will be next iteration

= Final deployment solution best as part of browser
= X3D community has‘open-source C/C++ codebases

B
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Lessons learned from years
developing FreeWrl X3D player

FreeWRL was originally interpreted Perl with "C"
functions. Hoped that hardware would improve faster
than size of models; that was not the case.

Interpreted was not good, rewritten in C for performance

Write once, run anytime; even older NASA VRML1
models run efficiently on new hardware

X3D models are not tied to specific hardware

OpenGL requires significant programming skills... don't
know why average web author would codg in OpenGL ®

- i
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Presentation Notes
What does FreeWRL require from Web browser or window? An OpenGL Context (i.e. a number); mouse and keyboard events, window size events, that's about it.
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Action Items for X3D and HTML5 1

= Ensure proper X3D references in HTML5 specifications -
what happened, what happens next?

= How to allow X3D scene to either reserve screen space
or float over the page? Presumably CSS, X3D elements
Include the class attribute

= X3D version 3.3 draft is considering SVG and HTML as
source for image textures; how to pass events?

= X3D compression will likely evolve to use Efficient XML
Interchange (EXI)

*
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Action Items for X3D and HTML5 2

= Web Accessibility is a future interest

= Continue to document correct integration and best
practices for X3D and HTML5

= QOthers?

>
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Conclusions

= X3D Graphics is a natural fit for HTML5
= We want to maximize capabilities and deployment

= HTML5 feedback, guidance and collaboration welcome
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Web3D Contacts

= Johannes Behr
= Fraunhofer Research, Darmstadt Germany, johannes.behr@igd.fraunhofer.de

= Don Brutzman
= Naval Postgraduate School, Monterey California USA, brutzman@nps.edu

= John Stewart
= Communications Research Center, Ottawa Canada, alex.stewart@crc.ca

= Joe Williams
= HyperMultiMedia, Santa Rosa California USA, joedwil@earthlink.net

= \Web3D Consortium
= http://www.web3d.orqg/x3d/wiki/index.php/X3D and HTML5

= http://www.web3d.orq, x3d-public@web3d.orqg

L
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