X3D Graphics for Web Authors

Chapter 14

Creating Prototype Nodes

There are more things in heaven and earth, Horatio,
than are dreamt of in your philosophy.
William Shakespeare, Hamlet Act I Scene, V
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Chapter Overview



Overview: Prototypes

Concepts
» Motivation and Functional Summary

Functional Descriptions and Examples

* ProtoDeclare, Protolnterface, ProtoBody and
field declarations

IS / connect linking of field interfaces to internals
ExternProtoDeclare and field signatures
ProtoInstance, containerField, fieldValue initializations
Advanced examples: design and re-use |
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Prototype motivation: extensibility

The X in X3D stands for Extensible: we have
engineered the X3D standard for future growth

« Supporting innovation by individual authors, rather
than waiting for future versions of the specification

Other extensibility mechanisms available:

* Inline node allows one scene to pull in other
scenes, but without modification or customization

* Script node allows creation of arbitrary functionality
that receives (and responds to) routed events

Prototypes create new full-fledged X3D nodes

 With field definitions, render capability, etc.
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Comparison with Inline node

Inline is easier to create and use
» Simply loads and inserts another X3D scene

Inline nodes are less flexible

« Cannot be customized when imported since there is
no override mechanism for internal field values

* Events can be passed into, out of Inline scene at
run time by using predefined IMPORT, EXPORT
statements, for exposed internal nodes inside Inline

Prototypes are preferred if initialization values
are needed, routing also works unambiguously
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Prototype functional summary

A Prototype creates a new full-fledged X3D node
+ With field definitions, render capability, etc.

X3D prototypes provide a way for X3D authors to
create new node definitions
* Protolnstance allows repeated reuse of a hew node

 Fields can be exposed an parameterized, allowing
customization (unlike Inline which is fixed content)

Prototypes can be used within the scene where
they are defined, or used externally

» ExternProtoDeclare gives reference to declaration/
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Declaration versus instances

Prototype declarations can be thought of as
defining a cookie-cutter for a new node
 ProtoDeclare constructs the definition
 Definition does not yet create an actual new node

Prototype instances are the actual copies of the
new node which gets displayed

e Just as cookie cutter is used to create new cookies

'/\.’
ProtoDeclare ( -
IS a y
template

Protolnstance
gd copies actually

5D
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Summary of xml element structure

ProtoDeclare Defines prototype
* Protolnterface * Hold field definitions
* field » Defines each field interface
* ProtoBody + Hold nodes, scene subgraph
» Initial node * First node defines type, use
+ Additional nodes » Initial siblings not rendered
« IS/connect links  Link interfaces to internal fields
ExternProtoDeclare Retrieve external declaration
* field » List of fields without values
ProtoInstance Actual copy of prototype node

» fieldValue  Override default interface
’ values



Potential power

Prototypes are a powerful technique for
extending the capabilities of X3D

Few computing languages provide authors with
the capability to extend the core vocabulary of

the language itself

In one sense, an scene author defining a
prototype for a new node in a scene can be
thought to have similar power as the X3D
specification team which defines new nodes for

everyone to use in X3D
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Strong typing of nodes

Each prototype declaration must contain at least
one node in the prototype body

* First node is primary, defining type for prototype

* Protolnstances can only appear where that primary
node might be allowed to appear

« If primary node contains children, together they
must define a valid scene subgraph

Subsequent sibling nodes can follow first node
» But are not rendered, nor do they affect node type

Thus prototype instances remain strongly typed
* Any errors are discoverable before run time




Syntax alert: contrast .x3d .x3dv

Syntax for prototype definition and usage is
significantly different when comparing the
XML (.x3d) and ClassicVRML (.x3dv) encodings

Functional correspondence remains identical
* Declaration, field definitions, instance creation, etc.

Book compares both forms of syntax in detalil
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and Examples

3D X3D

web




ProtoDeclare

A prototype declaration includes two constructs:
prototype interface and prototype body

<ProtoDeclare name="MyNewBlueMaterial'>

<Protolnterface>
<field name='concentration' accessType='"inputOutput' type='SFInt32'
Value='0.75" appinfo="how blue is my new Material, range 0..1'/>

</Protolnterface>

<ProtoBody>
<!l-- First node in body determines node type of prototype-->
<Material/>
<!I-- Subsequent nodes do not render, but must be valid X3D subgraph -->
<Script DEF='CalculateNewBlueValueFromConcentration'/>
</ProtoBody>

</ProtoDeclare>




Naming considerations 1

Good naming is important for prototypes, fields

» Helps authors understand their intent and then
utilize them correctly

» Naming-convention guidelines found in
X3D Scene Authoring Hints
Only one declaration is allowed for each
individual prototype node

« Cannot have conflicting same-name definitions from
ProtoDeclare and/or ExternProtoDeclare

* Name collisions (i.e. “overloading”) not allowed
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Naming considerations 2

Good test of a prototype name (or field name) is
to use it in a sentence, to see if it makes sense

* “a MaterialModulator node mimics a Material node
and modulate fields as an animation effect”

* Awkward names are revealed by awkward sentences
 Descriptions are helpful when added as appinfo

Good names provide clarity when thinking about,
modifying, and debugging a scene

Best name is when no one asks what it means!

 Alternatively, questions imply need to improve |
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http://www.web3d.org/x3d/content/examples/X3dSceneAuthoringHints.html#NamingConventions

Naming conventions, excerpted

CamelCaseNaming: capitalize each word, never use
abbreviations, strive for clarity, be brief but complete

startWithLowerCaselLetter when defining field names (i.e.
attributes) for Prototypes, Scripts

Ensure consistent capitalization throughout
Use the underscore character ("_") to indicate subscripts

on mathematical variables. Ot_herwise avoid use of
underscores since they look like whitespace when part

of a URL address

Avoid use of hyphens ("-") since these are erroneously
turned into subtraction operators when converted in

class or variable names D
web|3D 3

CONSORTIUM



http://www.web3d.org/x3d/content/examples/X3dSceneAuthoringHints.html#NamingConventions
http://www.web3d.org/x3d/content/examples/X3dSceneAuthoringHints.html#NamingConventions
http://www.web3d.org/x3d/content/examples/X3dSceneAuthoringHints.html#NamingConventions

ProtoInterface and field declarations

<Protolnterface> is section of <ProtoDeclare> that
holds <field> definitions
* Which are the interface for the prototype
« Zero or more <field> definitions allowed
» <Protolnterface> omitted if no <field> definitions

Same as <field> definitions for Script node
» Defines name, type, accessType, and initial value

* SFNode, MFNode initializations are contained elements
* initializeOnly, inputOutput fields must have initial value

* inputOnly, outputOnly fields have no initial value /
web|3D )<3D
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Field-Type Names

Description

Default Values

SFBool

MFBool
SFColor
MFColor
SFColorRGBA
MFColorRGBA
SFInt32
MFInt32
SFFloat
MFFloat
SFDouble
MFDouble
SFimage

Single-Field boolean value

Multiple-Field boolean array

Single-Field color value, RGB

Multiple-Field color array, RGB

Single-Field color value, red-green-blue alpha (opacity)
Multiple-Field color array, red-green-blue alpha (opacity)
Single-Field 32-bit integer value

Multiple-Field 32-bit integer array

Single-Field single-precision floating-point value
Multiple-Field single-precision floating-point array
Single-Field double-precision floating-point value
Multiple-Field double-precision array

Single-Field image value

false (XML syntax) or
FALSE (ClassicVRML

syntax)
Empty list
000
Empty list
0000
Empty list
0
Empty list
0.0
Empty list
0.0
Empty list

000
Contains special
pixel-encoding

values, see Chapter 5

for details




MFImage
SFNode
MFNode
SFRotation

MFRotation
SFString

MFString
SFTime

MFTime
SFVec2f/SFVec2d
MFVec2f/MFVec2d
SFVec3f/SFVec3d
MFVec3f/MFVec3d

Multiple-Field image value
Single-Field node
Multiple-Field node array of peers

Single-Field rotation value using 3-tuple axis,
radian-angle form

Multiple-Field rotation array

Single-Field string value

Multiple-Field string array

Single-Field time value

Multiple-Field time array
Single-Field 2-float/2-double vector value

Multiple-Field 2-float/2-double vector array

Single-Field vector value of 3-float/3-double values

Multiple-Field vector array of 3-float/3-double values

Empty list

Empty node, NULL
Empty list

0010

Empty list

Empty string,
representable as two
adjacent quotation
marks

Empty list

—1, sentinel indicating
no time value.

Empty list
00
Empty list
000
Empty list




ProtoBody

First node in ProtoBody is required and critical,
defining the node type

* This node is how a ProtoInstance will appear to
scene graph

Additional nodes are allowed, but not rendered

 This is how prototypes provide extensibility while
maintaining strong node typing

« X3D-Edit will provide warning about this, unless
author inserts a comment beforehand

No object-oriented “inheritance” but...
* first node in body can be a nested Protolnstance


http://en.wikipedia.org/wiki/Caveat_emptor

Simple example: UniversalMedia excerpt 1

The Universal Media Materials archive provides a
number of example materials
 Available as prototypes, or cut + paste
 Built in, selectable within X3D-Edit Material editor
* No Protolnterface/fields needed, just ProtoBody

<ProtoDeclare name='ArtDeco00">
<ProtoBody>
<Material ambientintensity='0.25'
diffuseColor='0.282435 0.085159 0.134462'
emissiveColor='0.0 0.0 0.0' shininess='0.127273'
specularColor='0.276305 0.11431 0.139857"' transparency='0.0"/>
</ProtoBody>
</ProtoDeclare>
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Simple example: UniversalMedia excerpt 2

Alternatively, ExternProto retrieval:

<ExternProtoDeclare name="'ArtDeco00'
url=""ArtDecoPrototypesExcerpt.x3d#ArtDeco00"
"http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-
Prototypes/ArtDecoPrototypesExcerpt.x3d#ArtDeco00"
"http://www.web3d.org/x3d/content/examples/Basic/UniversalMediaMaterials/

ArtDecoPrototypes.x3d#ArtDeco00"/>

Invocation is identical in either case:

<Shape>
<Appearance>
<Protolnstance|containerField="'material'|name='ArtDeco00'/>
</Appearance>
<Sphere DEF='Ball' radius='0.5'/>
</Shape>

Y
3 D containerField tells parent node the 3D
node type of the contained Protolnstance. :
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8 A a

affe ArtDecoPrototypesEx

RRE-- QeSH % g% 00 v9 P

1 <?xml ver=sion="1.0" encoding="UTF-8"72>
2 <!DOCTYPE X3D PUBLIC "I50//Web3D//DID X3D 3.0//EN" "nttp:/ www.web3d.org/specifications/x3d-3.0.dcd">
3 <¥3D profile="Immersive' wverzion='3.0' xmlns:xsd='http:/ /www.w3.0rg/2001/¥MLS5chema-instance' x=zd:nolamespaceSchemalocation="http://www.web3d.org/sp
4 E <head>
g <meta content='"ArtDecoPrototyvpesExcerpt.x3d' name='title'/>
& <meta content='Prototype declarations defining values for X3D/VRML materials|, originally converted from 5GI&apos:s Open Inventor material examp
7 <meta content='David Roussel' name='creator'/>
g <meta content="James Harney, Don Brutzman HP5' name='translator'/>
9 <meta content="7 April 2002' name='created'/>
10 <meta content='lg8 November 2008' name='modified'/:>
11 <meta content="http://vrmlscuff.free.fr/materials" name='reference'/>
12 <meta content="Universal Media Material Library' name='subject'/>
13 <meta content="http://www.web3d.org/x3d/content/exanmples/Basic/UniversalMediaMaterials/ArtDecoPrototypes.x3d" name="reference'/>
14 <meta content='http://X3dGraphics.comn/examples/X3dForWebAuthors/Chapterl4-Prototypes/ArtDecoPrototypesExcerpt.x3d' name='identifier'/>
15 <meta CORTent='Vrml97ToX3dNist, http://ovrt.nist.gov/v2 _x3d.html' name='generator'/>
16 <meta content='../license.html' name='license'/>
17| | </head>
18 = <5cene
13 <ProtoDeclare name='ArtDecald':>
20|[= <ProtoBody>
21 «Material ambientIntensity="'0.25' diffuseColor="'0.282435 0.085159 0.134462"' emissiveColor='0.0 0.0 0.0"' shininess="0.127273' specularColor
22| </ProtoBody>
23| </ProtoDeclarex
24 |- <ProtoDeclare name='ArtDeco0l'>
25 g <ProtoBody>
26 <«Material ambientIntensity="'0.254777"' diffuseColor="0.685208 0.134679 0.332385"' emissiveColor='0.0 0.0 0.0'" =hininess='0.071429" specularCo
27| </ProtoBody>
28| </ProtcDeclare>
29|[= <ProtoDeclare name='RrtDeco02'>
30 <!'-— computed conversion ambientIntensity=1.745282, normalized to 1.0 --X
31 = <ProtoBody>
32 <Material ambientIntensity="'1.0' diffuseColor='0.536861 0.052% 0.245473"' emissiveColor="0.0 0.0 0.0"'" shininess='0.832432"' specularColor='0.
33| | </ProtoBody>
34| </ProtoDeclare>
35 - <Anchor description='ArtDecoPrototypeExample’ parameter='target= blank' url='"ArtDecoExamplesExcerpt.x3d" "http://X3dGraphics.com/examples/X3dF
36 <Shape>
37 1= <hppearance>
38 <!-- replace Material node with a corresponding Prototype --
339 <ProtoInstance| containerField='"material' name='ArtDecall'/ >
40| </Appearance>
41 5] <Text string='""ArtDecoPrototvpesExcerpt.x3d" "i= a Materials Prototype declaration file." "" "For an example =cene using these nodes, " "cli
42 <«FontS5tyle justify='""MIDDLE"™ "MIDDLE"' size='0Q.8'/>
43| I </Text>
44| </Shape>
45| | </Anchor>
46| </S3cene>
[ »]
30:25 |[INS |



http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-Prototypes/ArtDecoPrototypesExcerpt.x3d

ProtoDeclare editor X3D-Edit

Selecting ProtoDeclare, ProtoInterface or

ProtoBody launches the ProtoDeclare interface:

AP UniversalvediaiMaterials prototype —
docurmentation |http:;‘;’www.web3d.org;‘xSd;’contentfexamples,fBasicﬂJniversalMediaMaterials |

ProtoInterface field definitions
name | type | accessType | vallig appinfo documentation

{0 BE

Author-assist editing features

[ | append new Protolnstance insert default field walLies to replace missing appinfo descriptions

[ | append new ExternProtoDeclare [ |insert new Script node with 1S/connect links matching Protolnterface fields

| Accept || Discard || Help |
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Top Resources Credits

P ProtoBody

ProtoBody collects ProtoDeclare body nodes.
rning: only the first top-level node and its children are rendered, subsequent nodes (such as Scripts and ROUTESs) will be active but will not be drawn.

P ProtoDeclare

ProtoDeclare is a Prototype declaration, defining a new node made up of other node(s).
Hint: define field interfaces using the <field> tag, then scene nodes.
Hint: initial scene node in a ProtoDeclare body determines this prototype's node type.

name

[name of the PROTO node being declared NMTOKEN #REQUIRED]

appinfo [appinfo type SFString CDATA #IMPLIED]
Application information to provide simple description usable as a tooltip, similar to XML Schema appinfo tag.
e [documentation type SFString CDATA #IMPLIED]
Documentation url for further information, similar to XML Schema documentation tag.
Top Resources Credits
Protolnstance creates a copy of a locally or externally defined PROTOtype node.
ProtoInstance Hint: override default initializations of field values using <fieldValue> tags.
Warning: match PROTO node type to local context.
- [name of the PROTO node being instanced NMTOKEN #REQUIRED)]
DEE [DEF ID #IMPLIED]
DEF defines a unique ID name for this node, referencable by other nodes.
Hint: descriptive DEF names improve clarity and help document a model.
2 [USE IDREF #IMPLIED]
USE means reuse an already DEF-ed node ID, ignoring _all_ other attributes and children.
Hint: USEing other geometry (instead of duplicating nodes) can improve performance.
rning: do NOT include DEF (or any other attribute values) when using a USE attribute!
containerField [containerField: NMTOKEN "children"]
containerField is the field-label prefix indicating relationship to parent node. Examples: geometry Box, children Group, proxy Shape. containerField attribute is only supported in XML
encoding of X3D scenes.
class

[class CDATA #IMPLIED]
class is a space-separated list of classes, reserved for use by XML stylesheets. class attribute is only supported in XML encoding of X3D scenes.

Resources Credits,

g

P ProtoInterface

Protolnterface collects ProtoDeclare field definitions.



http://www.web3d.org/x3d/content/X3dTooltips.html#ProtoBody
http://www.web3d.org/x3d/content/X3dTooltips.html#ProtoDeclare
http://www.web3d.org/x3d/content/X3dTooltips.html#ProtoInstance
http://www.web3d.org/x3d/content/X3dTooltips.html#ProtoInterface

Top Resources Credits
A field element defines an interface attribute or node.
Hint: first add Script, ProtoDeclare or ExternProtoDeclare before adding a field.
Hint: put initializing SFNode/MFNode into contained content.
[name: NMTOKEN #REQUIRED]
Name of this field variable.
[accessType: (inputOnlyloutputOnlylinitialize OnlylinputOutput) #REQUIRED]
E\ ent-model semantics for field set/get capabilities. Hint for VRML 97: inputOnly=eventln, outputOnly=eventOut, initializeOnly=field. inputOutput=exposedField.
Varning: inputOutput=exposedField not allowed in VRML 97 Script nodes, use initializeOnly=field for backwards compatibility.
[type: (select from types list) FREQUIRED]
Base type of this field variable.

[value: outputOnly CDATA #IMPLIED]

Provide default initialization value for this field variable (may be later re-initialized by Protolnstance fieldValue).
Hint: SFNode/MFNode are initialized using contained content, instead of this value attribute.

Ilml required for Script and ProtoDeclare.

: not allowed for ExternProtoDeclare.
not allowed by inputOnly or outputOnly variables

appinfo
documentation ATA #I\IPLIED]
Documentatios L lar to XML

Top Resources Credits



http://www.web3d.org/x3d/content/X3dTooltips.html#field

<IS> and <connect>

<IS><connect> definitions link field interfaces
to internal nodes within the prototype body

These as direct links between outward-facing
prototype interface fields and internal fields

 Any initialization or routed input value for the
Protolnterface field definition goes directly into
matching internal IS/connect fields

* Any change to a connected internal field is routed
out of the prototype, if accessType="outputOnly' or
accessType="inputOutput’

Multiple connections are allowed for each node
and for field, both for inputs and for outputs



<connect>

IS / connect constructs link field interfaces to
internal nodes within the prototype declaration
« Each named field IS connected to a prototype field
* Only legal to use within ProtoBody declarations

Each <connect> definition provides connection
between a given field within local parent node
and a corresponding <field> definition in the
Protolnterface
« Each name must match field, interface exactly
 Identical (eponymous) names often best for clarity
* Must also match type and accessType exactly




<IS> and <connect> example

Prototype interface fields linked to internal fields

<ProtoDeclare appinfo="mimic a Material node and modulate fields as an animation effect'

name="'MaterialModulator'>
<Protolnterface>
<field accessType="inputOutput'
<field accessType="inputOutput'
<field accessType="inputOutput'
<field accessType="inputOutput'
<field accessType="inputOutput'
<field accessType="inputOutput'
<field accessType="inputOutput'
</Protolnterface>
<ProtoBody>
<Material DEF='MaterialNode">
<|S>

<connect nodeField='diffuseColor’
<connect nodeField='emissiveColor'
<connect nodeField='specularColor'
<connect nodeField='transparency"'
<connect nodeField='shininess'
<connect nodeField="ambientintensity

</IS>
</Material> <!-- efc. -->

name='enabled’
name='diffuseColor
name='emissiveColor'
name='specularColor'
name='"transparency’
name='shininess'

name="ambientintensity’

fype='SFBool' value='true'/>
type='SFColor' value='0.8 0.8 0.8'/>
type='SFColor' value='0 0 0'/>
type='SFColor' value='0 0 0'/>
type='SFFloat' value='0.0"/>
type='SFFloat' value='0.2'/>

type='SFFloat' value='0.2'/>

¢

protoField="diffuseColor'/>

protoField='emissiveColor'/>
protoField='specularColor'/>
protoField="transparency'/>
protoField='shininess'/>

/' protoField="'ambientIntensity'/>



http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-Prototypes/MaterialModulator.x3d

IS / connect in X3D-Edit

W Edit IS X
Rules for IS elements

1. IS can only be used within a ProtoBody declaration.
2. IS can only appear as first child of its parent node.

3. IS contains one or maore 'connect’ elements,

| (8]4 ”Cancel” Help |

<IS> editor is simple

<connect> editor prompts
author to connect proper
type and accessType
between parent-node
and prototype fields

¥ Edit connect PX|
name type accessType
nodeFisld |er-|ab|ed SFRoo| mmmﬂﬂ
namea type accessType
protoFisld |er-|ab|ec| SFBao) mm@ﬂﬁ

| (8] 4 ||Cance||| Help |

W Edit connect Pz|

name type accessType

nodefield Enabled SFBool inputoutput |
name type accessType

protoField nabled SFBoal inputOutput| = |
enabled SFBooi inputoutp
diffuseColor SHColor iNputoutp
emissiveColor SHColor iNputoutp
transparency SFFloal inputoutp
shininess SFFloat iNputoutp
ambientintensity SFFloal iNputoutp

| (8] ||Cance||| Help |




nodeField

protoField

IS connects Prototype interface fields to node fields inside ProtoDeclare definitio
IS tag only allowed within ProtoDeclare body definitions.

Hint: IS tag precedes any Metadata tag, which precedes any other children tags.

ITOKEN #REQUIRED]
Name of field in this node connecting to parent ProtoDeclare field definition.
Hint: use multiple connect tags for multiple fan-in
[protoField: NMTOKEN #REQUIRED]
Name of parent ProtoDeclare field definition connecting to field in this node.
Hint: use multiple connect tags for multiple fan-in/fan-

Add one or more connect tags to define each pair of Pro

Top Resources Credits
pe field connections.

Resources Cr

Top Resources Credits


http://www.web3d.org/x3d/content/X3dTooltips.html#IS
http://www.web3d.org/x3d/content/X3dTooltips.html#connect

Connecting an embedded Script 1

A common design goal: create a Prototype that is
modified version of specific node

Example:

web

Prototype name='NewMaterial’

ProtoInterface holds definitions for all original fields
plus possibly some additional fields

ProtoBody initial node is essential: e.g. Material,
fully linked by IS/connect definitions for each field

Next (nonrendered) node is modifying Script, also
holding IS/connect field definitions plus connection

to Material (via ROUTE or DEF/USE in a field)
3D o),

CONSORTIUM



Connecting an embedded Script 2

X3D-Edit can insert Script if fields are defined
« May eventually add support for full design pattern

® Edit ProtoDeclare &‘
Prototype name |MEEE jlee ey ‘
mimic & Material node and modulate fields as an animation effect E
appinfo
documentation ‘ ‘
Protolnterface field definitions
name type ‘ accessType waluie appinfo documentation
enatled SFBool inputCutput frue
diffuseColor SFColor INDUECLILOUL 080808
emissiveCalor SFColor InpUrCUtPUE 000
specularColor SFColor inputCutput 000
Tansparency SFFloat IMpUECLITLIE 0.0
shininess SFFloat: inpurCUPUE 0.2
ambiertntensity SFFloat iNpUtOUtDUL 0.2
(4[] EE)

Author-assist editing features
[ ] append new Frotolnstance

[l append new ExternProtoDeclare

insert defaulk field vales to replace missing appinfo descriptions

insert new Script node with 1S/connect links matching Protolnterface fields

|Script node with matching 1S connect links is inserted in ProtoBody (a helpful design pattern|
T -t m—

JL ==

| Eaizcsiza

autogenerated X3D

web

3D
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<ProtoBody>

<Script DEF='MaterialModulatorScript'>
<field accessType='"inputOutput' name='enabled' type='SFBool'/>
<field accessType='"inputOutput' name='diffuseColor' type='SFColor'/>
<field accessType='"inputOutput' name='emissiveColor' type='SFColor'/>
<field accessType='"inputOutput' name="'specularColor' type='SFColor'/>
<field accessType='"inputOutput' name="transparency' type='SFFloat'/>
<field accessType='"inputOutput' name="shininess' type='SFFloat'/>
<field accessType='"inputOutput' name="ambientintensity' type='SFFloat'/>
<|S>
<connect nodeField='enabled' protoField='enabled'/>
<connect nodeField='diffuseColor' protoField='diffuseColor'/>
<connect nodeField="'emissiveColor' protoField='emissiveColor'/>
<connect nodeField="specularColor' protoField='specularColor'/>
<connect nodeField="transparency' protoField="transparency'/>
<connect nodeField="shininess' protoField='shininess'/>
<connect nodeField="ambientIntensity' protoField="ambientintensity'/>
</1IS> '
</Script>

</ProtoBody>



ExternProtoDeclare

ExternProtoDeclare references an individual
ProtoDeclare definition in an external scene

* Allows single "master” definition of a prototype,
avoids versionitis from cut/paste redistributions

« Multiple prototype nodes require multiple
ExternProtoDeclare statements
Includes <field> definitions matching interface
signature of the original prototype
« Minus initial values, so that conflicts are avoided

 Allows X3D browser to “understand” new nodes
and create proper scene graph when loading 3D

3D
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<?xml version="1.0" encoding="UTF-8"72>
<I!DOCTYPE X3D PUBLIC "IZC//Web3D//DTD X3D 3.0//EN" "http://www.wsh3d.org/specifications/x3d-3.0.dcd">
<¥3D profile='Immersive' version='3.0' =zmlns:xsd='http://wuw.w3.org/2001/XMLEchema—instance' xsd:nollamsespaceSchemalocacion='http://vuw.web3d.org/s
<head:>
<meta content='ArtDecoExamplesExcerpt.x3d' nams='title'/>
<meta content='Example ExternProtoDeclare/Protolnstance usage of X3ID/VEML materials, originally converted from SGl&apos;s COpen Inventor matsri
<meta content='David Poussel' name='creator'/:>
<meta content='Jamss Harney, Don Brutzman MNPS' nams=='translator'/:
<meta content='7 April 2002' names='created'/>
<meta content='4 August 2003' nawe='modifisd'/:=
<meta content='http://vrmlstuff.free.fr/materials' name='reference'/>
<meta content='Universal Media Material Library' name='subject'/>
<meta content='http://wow.web3d. org/x3d/content/examp les/Basic/ UniversallediaMaterials/ArtDecoExanples. x3d' name='reference' />
<meta content='http://X3dGraphics.com/examples/X3dForebAuthors/Chapterl4-Prototypes/ArtDecoExamp lesExcerpt.x3d' name='identifier' />
<meta content='Veml97ToX3dNist, http:ffovrt.nist.gavaE_de.html' name='gensrator' />
<meta content='../license.html' names='license'/>
</head>
<Scensx
<ExternProtoleclare| nams='ArtDeco00' url='"ArtDecoPrototypesExcerpt.x3d#irtDeco00™
"http://X3dGraphics.com/examples,/ K3dForWebAuthors/Chapterl4-Prototypes/ ArtDecoPrototypesExcerpt . x3d#ArtDeco00” "http://wuw.web3d. org/ x3d/ co
<ExternProtoleclare nams='ArtDecoll' url='"ArtDecoPrototypesExcerpt.x3d#ArtDecoll"
"http://X3dGraphics. com/examp les/ ¥3dForWebAuthors/Chapterl14-Prototvpes/ ArtDecoPrototypesExcerpt . x3dfArtDeco0l” "http://vuw. web3id. org/ x3d/ ool
<ExternProtoleclare nams='ArtDecolZ' url='"ArtDecoPrototypesExcerpt.x3d#ArtDecoDz™
"http://X3dGraphics.com/examples/X3dForWebAuthors/Chapterl4-Prototypes/ArtDecoPrototypesExcerpt . x3d#ArcDecolZ” "http://wuw.web3d.org/x3d/ col
= Group>
<MavigationInfo headlight='false'/>
<Viewpoint DEF='Front' description='Front' fieldQfView='(0.785398' position='0.0 0.0 12.0'/>
<Viewpoint DEF='FersPFight' description='Low Right' field0fView='0.785398' prisntation='0.74291 0.30772 0.59447 1.2171' position='£.9282 -£.92
<Viewpoint DEF='Persleft' description='Low Left' fieldOfView='0.785388' orientation='0.74281 -0.30772 -0.59447 1.2171' position='-£.9282 -£.9
<Viewpoint DEF='Back' description='Back' fisldOfView='0.785388' orientation='0.0 1.0 0.0 3.141&' position='0.0 0.0 -12.0'/=
<Transform DEF='Close_travel':>
<PositionInterpolator DEF='Close Mover' ksy='0.0 0.25 0.5 0.75 1.0' keyValus=='0.0 2.5 0.0 0.0 0.0 0.0 0.0 -2.50.00.00.00.00.02.50.00¢0
<TimeSensor DEF='Close Time' cyclelnterval='12.0' loop='true'/>
<Viewpoint DEF='Close' description='Close Front' f£isldOfView='0.785398' posicion='0.0 0.0 &.0'/=
</ Transforms
<Directionallight direction='1.0 -1.0 -1.0'/>
<Directionallight dirsction='0.0 1.0 -0.5' intensity='0.5'/>
<Anchor description='Back to front view' url='"#Front"':>
<Transform translation='0.0 0.0 -0.5'>
<Inlins url='"gridBack.x3d" "http://www.web3d.org/x3d/content/examples/Basic/Universalledialaterials/gridBack. x3d"" />
</ Transform:>
</ Anchor>
<Viewpoint DEF='ViewD0' description='ArtDeco00' fisld0OfView='0.7853598' position='-3.75 3.75 3.0'/=>
<Transform translation='-3.75 3.75 0.0'>

<Anchor description='ArtDeco0Q wview' url='"#Viewdd"':>
<Shape>

Aon o

[«]
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ExternProtoDeclare editor X3D-Edit

ExternProtoDeclare ec
 Note #ProtoName a

itor for multiple url values
ppended to each filename

* Can edit, locally loac
« Can sort url list (rela

W Edit ExternProtoDeclare

, or launch each address

tive, .x3d before online, .wrl)
X

External prototype narme |ArtDecoOO

documentation |http s fhnnnnr ek 3d.or g 3d fcontentexamplesBasicUniversalMedialaterials

| [open]

url list

bt/ 3dGraphics. com fexamples S 3dForvebAuthors,/Chapter 14-Protobypes/ArtDecoPrototypesExcerpt. x 3d #ArteconD
btz i wveb 3d.org A 3d fcontentiex am ples/Basic Univer saediaMaterials /A tDecoPrototypes . x 3d# ArtDecoilo)

AriDecoPrototypesExcerpt.x 3d#ArtTecol])

<)

|@| | Load | | Launch | | Sort |

(@@ B

narme

type

accessType | valle |

appinfo documentation

HE BE

| Werify field signatiures using external .x3d declaration | | Update field signatures using external x3d declaraﬁoni

Cormparison complete, no
Author-assist editing feature

1 append new Protolnstance

FProtornterface field definitions found In exdernal fiia

[append Protolnstance that instantiates this FrotoDeclare |

web|3D

|Accept”Discard|| Help |

)
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appinfo, documentation attributes

The appinfo and documentation attributes
accompany ProtoDeclare, ExternProtoDeclare
and field definitions

 appinfo holds a simple summary or tooltip

* documentation holds a url to further information
These match identical constructs in XML Schema

 Allowing tools to further support authoring, editing

* Allowing authors to properly document new nodes

These are important to use, and help long-term

extensibility of your work and X3D itself
web|3D )<3D

CONSORTIUM




Protolnstance

Finally you can make copies of your new node:
create Prototype instances using Protolnstance

* Must be preceded by either ProtoDeclare or
ExternProtoDeclare with same name

* Otherwise a run-time error results for end user

Nevertheless simple to invoke and instantiate:
<Protolnstance name="ArtDeco00'/>

Can override default initialization values for fields
* This is how a prototype is customized upon creation

« <fieldValue name="'someField' value='someValue'/>
 Can also initialize child nodes, if any
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1 <?¥ml version="1.0" encoding="UTF-8"2> -~
2 <IDOCTYPE X3D PUBLIC "ISO//Wek3D//DTD X3D 3.0//EN" "http://www.weh3d.org/specifications/x3d-3.0.ded">
SE <H3D profile='Inmersive' wversion='3.0' xmlns:xsd='http://uww.w3.oryg/2001/XMLSchema-instance' xsd:nollamsspaceSchemalocation='http://wuw.web3id.org/s
4= <head>
5 <meta content='ArtDecoExamplesExcerpt.x3d' nams='title' />
b <meta content='Example ExternFrotoleclars/FProtolnstance usage of X3D/VEML materials, originally converted from SGIl&apos:s Open Inventor materi
7 <meta content='David Roussel' name='creator'/>
g <meta content='James Harney, Don Brutzman NP3' nam=='translator'/:>
g <meta content='7 April 2002' name='created'/> ArtDeCOExampleSExcerptX3d
10 <meta content='4 August 2008' nams='modifisd' />
alal <meta content='http://vimlstuff.free.fr/materials' name='reference' />
12 <meta content='Universal Media Material Library' nams='subijesct'/>
13 <meta content='http://www.webh3d.org/x3d/content/examples/Basic/Universalledialaterials/ArtDecoExamples.x3d' nams='reference'/>
14 <meta content='http://E3dGraphics.com/examples/E3dForlebAuthors/Chapter14-Prototypes/ ArtDecoExamplesExcerpt .. %3d' nam=='identifiesr' />
15 <meta content='VemlST7ToX3dNist, http://ovet.nist.gov/vZ_x3d.htwml' name='gensrator'/:
16 <meta content='../license.html' nam=='license'/>
17 - </head=>
18 = “<Scenes
19 <ExternProtoDeclare nams='ArtDecoll' url='"ArtDecoPrototypesExcerpt.x3d#ArtDeco00" "http://X3dGraphics.com/examples/X3dForWebiuthors/Chapterld
20 <ExternProtoleclare nams='ArtDecoll' url='"ArtDecoPrototypesExcerpt.x3dfArtDecoll” "http://X3dGraphics.com/examples/X3dForWebAuthors/Chapterid
21 <ExternProtoleclare name='ArtDecolZ' url='"ArtDecoPrototypesExcerpt.x3dfirtDecol2” "http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-
2z A <Group:>
23 <MNavigationInfo headlight='falses'/>
24 <Viewpoint DEF='Front' description='Front' fisld0fView='0.785398' position='0.0 0.0 12.0'/>
25 <Viewpoint DEF='PersPight' description='Low Right' £fieldCfView='0.785398"' prisntation='0.74291 0.30772 0.59447 1.2171' position='&£.9282 -£.93
28 <Viewpoint DEF='PerslLeft' description='Low Left' f£i=1d0fView='0.785398' orientation='0.74291 -0.30772 -0.58447 1.2171' position='-£.9282 -£.9
27 <Viewpoint DEF='Back' description='Back' fisld0fView='0.785398' orisntation='0.0 1.0 0.0 3.141&' position='0.0 0.0 -12.0'/>
26
33 <Directionallight direction='1.0 -1.0 -1.0'/=
34 <Directionallight direction='0.0 1.0 -0.5' intensitcy='0.5'/>
35% <Anchor description='Back to front view' url='"H#Front"':>
3a (- <Transform translation='0.0 0.0 -0.5'=
37 <Inline url='"gridBack.=x3d4" ”htt,p:,.-*,a’wmw.wehSd.Drg_a"x3d_a’cont.ent,."exa.mples_fBasic,.-’UniversalHeiaHat.erials_a"gridBac}{.x3d"'_f>
38 - </ Transforms= W Edit Protolnstance
39| </ Anchor>
40 <Viewpoint DEF='Viewl0' description='ArtDeco00' f£i=ldlfView='0.785388' position='-3.75 3.75 ) )
) containerFisld DEF (&) l:l
41 [- <Transform translation='-3.75 3.75 0.0'>
42 (-] <Anchor description='ArtDecol0 view' url='"#ViewDO'"'> E|materia| ['] USE O l:B
43 [4] <3hapes=
24l <Appearances Referenced Prototype |ArtDec-:|CICI [']
45 <Protolnstance containerField='material' name='ArtDecoO0'/:> fisldvalue initializations
48 </ Appearance: A B | c D E
47 <Sphere DEF='Ball' radius='0.5'/>
a8 </Shape>
4g </ Anchor>
50|l <Transform translation='0.0 0.3 0.5'=>

L OK ][Cancel][ Help ]

45:29
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contalinerField considerations

containerfField is how the field name for a node
is provided, relative to the node's parent

 Usually not needed since default matches most
common case: containerField ='children’

 ClassicVRML syntax is different, more verbose
* As ever, functionality is identical

<!-- Rendered geometry follows prototype declaration -->
<Shape>
<Sphere/>
<Appearance>
<Protolnstance containerField='material'
name='MaterialModulator'>
<fieldValue name='enabled’ value='true'/>
<fieldValue name='diffuseColor' value='0.5 0.1 0.1'/>
</Protolnstance>
</Appearance>
</Shape>

# Rendered geometry follows prototype declaration
Shape {
geometry Sphere {
Y
appearance Appearance {
material MaterialModulator {
enabled TRUE
diffuseColor 0.50.1 0.1

}
}
}




fieldValue initializations 1

fieldValue name must match; initialization values
must match the type specified in declaration
« Otherwise a run-time error results for end user
» Take special care to check correctness, avoid errors

To initialize simple types: use value parameter

<Protolnstance name='MaterialModulator
containerField="'material'>
<fileldValue name='enabled’ value="true'/>
<fieldValue name='diffuseColor' value='0.5 0.1 0.1'/>
</Protolnstance>

y,

3D 3D

web




fieldValue initializations 2

To initialize SFNode or MFNode types, use
contained nodes within the fieldValue element:

<Protolnstance name='SomethingNew'>
<fieldValue name="'newSFNodeField>
<I-- Initialization node goes here -->
</fieldValue>
</Protolnstance>

As might be expected, fieldValue initializations
are only allowed for fields with accessType of
initializeOnly or inputOutput

3D X3D

web
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=<?¥ml version="1.0" encoding="UTF-58"72>
<IDOCTYPE X3D PUBLIC "I30Q//Web3D//DTD 3D 3.1//EN"™ "http://www.web3d.org/specifications/x3d-3.1.ded">
<X3D profile='Immersive'’

version='3.1' uxmlns:xsd='http://www.w3.org/2001/XMLSchema-instance’

x=ad:noNamespaceSchemalocation="http://vww. web3d. org/spe

MaterialModulator.x3d part 1

nam=='identifisr' />

<head:>
<meta content='MaterialModulator.x3d' nams='titcle'/>
<meta content='Mimic a Material node and modulate fields as an animation effect' name='description'/>
<meta content='Don Brutzman' nams='creator'/>
<meta content='1l0 March 2008' nams='created'/>
<meta content='3 August 2008' nams='modified' />
<meta content='X3D prototype requiring Script inputOutput fislds' nams='subjsct' /=
<meta content='MaterialModulator.pnyg' nam=='image'/>
<meEta content='http://X3dGraphics.com/examples/X3idForWebAuthors/Chapterl4-Frototypes,/ Materiallodulator . x3d"
<meta content='X3D-Edit 3.2, https://savage.nps.=du/X3D-Edit' nams='gensrator'/=
<meta content=',./../license.html' name='license'/>
</head>
<Scensx

<Protoleclare appinfo='mimic

<Protolnterfaces
<field cegsType='inputdutput' nams='enabled' typs='3FBool' wvalus='trus'/>
<fiesld cessType='inputQutput' name='diffuseColor' type='SFColor' walu=='0.8 0.8 0.8'/>
<fiszld accessType='inputQutput' name='emissiveColor' type='SFColor' wvalu=='0 0 0'/=
<fiesld essType='inputdutput' name='specularColor' type='SFColor' wvalus='0 0 0'/>
<fisld accessTyps='inputdutput' nams='transparency' typs='SFFloat' walus='0.0'/=
<field accessTypse='inputlutput' name='shininess' type='3FFloat' valus='0.2'/>
<fisld accessType='inputQutput' name='ambientIntensity' typs='SFFloat' wvalus='0.2'/>
</Protolnterface>
<FrotoBody> W Edit ProtoDeclare R
<Material DEF='Materiallode':>
Prototype name |§ |
=I5
<eonnect nodsFisld='diffuseColor' protoFisld='diffuseColor'/> s mimic a Material node and modulate fields as an animation effect ol
<gonnect nodeFisld='emissiveColor' protoFisld='emissiveColor'/>
<oonnect nodsFisld='specularColor' protoFisld='specularColor' /= dmummmmm|
<oonnect nodseFisld='transparency' protoFisld='transparency' /= Protolnterface field definitions
<connect nodeField='shininess' protoField='shininess'/> name \ type | accessType walue appinfo documentation
<gonnect nodeField='ambisentIntensity' protoFisld='ambientIntensity' /= g¥ﬂ$MW g%ﬁr ﬁ%gﬁgﬁ gﬁhaaa
< SIS emissiveColor SFCalor InputOUtpUE 00
. specularColor SFColor InputoUmUt 000
</Material> Tansparency SFFloat inpUROUDUE 0.0
i . i . shininess SFHloat Inoutoumut 0.2
<Script DEF='MaterialModulatorScript' dirsctOutpuc='trus'> lambientintensity SFFoat inputOutpUL 0.2
= coe e=1j ! e=g ed! e=" v —
<field accessType='inputoutput' nams='enabled' type='5FBool' /> |+|[] [][]

<field ssType='inputOutput’

nams="'diffuseColor’

a Material node and modulate fields as an animation effect'

type='3FColor' />

nam=="'MaterialModulator'>

«<field ac

nam=='newyCalor’

Author-assist editing features

2g33Type='outpucinly’
«<fi=ld accessType='inpucOnly!
<15

<connect nodeFisld='enabled'

<connect nodefField='diffuseColor!
</ I5>

nam=="'clockTrigger!'

type='53FColor!
type='3FTim=" /=

protoFisld='enabled' />

protoFisld='diffuseColor' />

wvalus='0 0 0",

[ append new Protolnstance insert defavilt field values to replace missing appinfo descriptions

|| append new ExternProtoDeclare | |insert new Script node with 1S/connect inks matching Protolnterface fields

Acogpt | | Discard || Help |

[+

INS
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é </Material> . sl
- <Script DEF='MaterialModulatorScript' dirsctlutput='trus'> MaterlalMOdUIator_X3d part 2
«<field accessT ='inputQutput' nams='enabled' © =!'3FBool' />
<field accessT ='inputoutput’' nams='diffuseColor' Ty ='3FColor' /= . )
<field accessT ='gutputOnly' nams='newColor' type='SFColor' wvalus='0 0 0'/>
=field ac: ='inputdnly' nam=='gclockTrigger' type='SFTims'/>
=] <I5=
<oonnect nodseFisld='enabled' protoFisld='enabled' /> containerField DEF O/ | |
<oonnect nodeFisld='diffuseColor' protoFisld='diffuseColor'/= E|material |v| LSE 0y | |v|
F </ 15> -
<! [CDATAL
comascript: Referenced Prototype |MateriaIM-3duIat-3r |'|
function initialize () fieldvalue initializations
! - _ - _ 0verride| nama | type | accessType | valug
newColor = diffuseColor: start with correct color -
[v] enabled SFBool  inputOutput frue
r diffuseColor SFColor inputOutput 050101
| emissiveCalor SFColor  inputOutput 00a
function clockTrigger (timeValus) F specularColor SFColor inputOutput goa
{ ] transparency.  SFFloat  inputOutput 0.0
if (lenabled) return: ] shininess  SFFloat  inputOutput 0.z 1=
red = newColor.r: | ambientintensity  SFFloat  inputCutput 0.2
green = newlolor.g: |T| |T|
blus = newColor.b; | .
note different modulation rates for sach color component, % 1is moddlus opgrator | Ok i | Cancel | | Help |
newColor = new 3FColor ((red + 0.02) % 1, (green + 0.03) % 1, (blu=s 4 0.04) % 1);
Browser.print |('diffuseColor={' + red +',' + green + ',' + blues + )) newColor=' + ne=
} © Edit fieldValue X
11=
5 </Script> ProtoDeclare name: MaterialModulator
<ROUTE fromField='newColor' fromllode='MaterialModulatorSgript' toField='diffuseCd
<TimeZensor DEF='ModulationClock' oop='true'/> Frotolnstance fieldvalue:
<POUTE fromField='cycleTime' fromlloc ModulationCloc toField='clockTrjigger' t«
L </ProtoBody> | ™ enabled SFBool inputoutput| ~|
r </Protoleclare> ///// | —
< —— Fendere eometry follows prototype declaration //// valle ‘true iz‘
- <5hetpa:- o /////
<Sphare/> " | ok ||cancel|| Help |
<Appsarance:> _—
- <ProtoInstanceI containerField='material' nama=/'ﬁa‘éial]‘[odulator' =
<fieldValus name='enabled' walus='true'/> ~ AL 0 e v
<fieldValus name='diffuseColor' wvalus='0.5 0.1 0.1'/=>
F </Protolnstance>
- </ Appearance:
- </ Shape>
- </Scene>
- «/X3D>

INS
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Protolnstance creates a copy of a locally or externally defined PROTOtype node.
Pl ProtoInstance Hint: override default initializations of field values using <fieldValue> tags.
Warning: match PROTO node type to local context.
[name of the PROTO node being instanced NMTOKEN #REQUIRED]
[DEF ID #IMPLIED]
DEF defines a unique ID name for this node, referencable by other nodes.
Hint: descriptive DEF names improve clarity and help document a model.
[USE IDREF #IMPLIED]
USE means reuse an already DEF-ed node ID, ignoring _all_ other attributes and children.
Hint: USEing other geometry (instead of duplicating nodes) can improve performance.
ing: do NOT include DEF (or any other attribute values) when using a USE attribute!
coobinersied [containerField: NMTOKEN "children"]

containerField is the field-label prefix indicating relationship to parent node. Examples: geometry Box, children Group, proxy Shape. containerField attribute is only supported in XML
encoding of X3D scenes.

) XML stylesheets. class attribute is only supported in XML encoding of X3D scenes.

Top Resources Credits

= fieldValue . Yo
—— [name: NMTOKEN #REQUIRED]
Name of this field (already defined in ProtoDeclare or ExternProtoDeclare).

value [value: outputOnly CDATA #IMPLIED]
Initial value for this field (overrides default initialization value in ProtoDeclare or ExternProtoDeclare).
Hint: initialize SFNode/MFNode using contained content instead.

——



http://www.web3d.org/x3d/content/X3dTooltips.html#ProtoInstance
http://www.web3d.org/x3d/content/X3dTooltips.html#fieldValue

back to Table of Contents

Advanced Examples

3D X3D
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Detailed example: ViewFrustrum

ViewFrustum is a helpful visualization prototype
 Prototypes simplify creation of new X3D nodes

Shows near and far clipping planes
that truncate the viewable area

* Depends on Viewpoint and

halfwidth

fieldOfView / 2

Near clipping plane distance = avatarSize[0]
Far clipping plane distance = visibilityLimit

nearHalfWidth = tan(fieldOfView [ 2) * avatarSize[0];
farHalfWidth = tan(fieldOfView [ 2) * visibilityLimit;

Oblique view
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ViewFrustrum prototype, example

GOOd p ra Ctl Ce : m a ke tWO - ViewFrustrumExample x3d - Navigator

|| yersion="1.0" encoding= "UTF g"
I 1 w, - .. " A
separate files to simplify . Srse=mmeres

- € head

ExternProtoDeclare reuse

&-{€2 ExternProtoDeclare appinfo="Display view frustrum...
----- €2 field type="SFNode", accessType="ini...
----- £¥ field type="SFNode", accessType="ini...
----- €2 field type="SFColor", accessType="in...

WiewFrustrumPrototype x3d - Mavigater =y N i 3 field t--‘|:-—'-="Z:~F'F-'-|-'-I'" =|-'-'—'-5'5T--'|:-—'-="il'|
» (@version="10" encoding="uTF-8" 4| £¥ fizld t'|:-s—"::FFI' at", accessTy '|:-;—"in

B €2X3D xmins:xsd="http: /fwww.w3.org/2... & [i. 3 ﬁeld type= :SFE..:..:.I ccessType="ini.

zi 26_226 E-{€2 Protolnstance name="viewFrustrum"
= S — - €2 fieldValue name="ViewpaintNode"
il E}%.Z;Eigi;;ii:r?;im}= Display view frustrum... eGP Viewpoint DEF="TestViewpoint", fisldOf\i...
----- €2 field type="SFMode", accessType="ini... |:_}...<§E§> ﬁeld‘u’alye Itlam_:.:"Hafi';If'ti':'rlII-IT':”:d._}" -
_____ 25 field t'p-s—"::FH' de”, accessType="in.. 4 Nawgathjnlnﬁ:u"DEFz Tesﬂ:la-.-'|-;|3t|-:-|jI|'|'r-:- , avat...
_____ <> field value="0.9 0.9 0.9", type="SFC... -~ &% fieldValua -.-'aII_E:"-II.';J 0.9 -II.';J". |'|3me:"I_ir|...
..... €3 field value="0.8 0.8 0.8", type="SFC... — €% fieldValue value="0.8 0.8 0.8", name="fru...
_____ € field value="0.5", type="SFFloat", a... €2 fialdvalua value="0.75", nama="transparen. ..
----- €2 field appinfo="assumed ratic height/... - € Viewpoint position="0 40 0", orientation...
_____ <2 field value="true", type="SFBaal", a... - £¥Viewpoint description="Frustrum viewpoin...
B-€ProtBody 2 10 1 €& Viewpoint position="0 0 15", description...
Bt €% Anchor description="ViewFrustrumExamp... | R 7 €2 NavigationInfo type=""EXAMINE" "FLY" "ANY""
&-¢¥Shape 1 ¥ €2 Inline DEF="Grid¥Z", url=""../../Sava...
- €% Appearance = <§:§> Transform scale="55 5"
B €% Text string=""ViewFrustrumExample.x... €% Inline DEF="CoordinateAxes", url="".....

Filters: g Filters: g



http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-Prototypes/ViewFrustrumPrototype.x3d
http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-Prototypes/ViewFrustrumExample.x3d

Prototype features of interest

Highlighted ProtoDeclare, ExternProtoDeclare,
Protolnstance and Script show:

Using initialize() method to setup geometry nodes

Usage of IS/connect for direct node inspection

Usage of event-passing via ROUTE when changing

Extrusion, which d
Matching type anc

oesn't support direct modification
accessType, toString() function

External script coc

e, accessing node fields

Duplicate ur/ addresses, local and remote
Browser.println statements, silencable by trace field
Internal var declarations, Javascript Math library
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190= “ocensx —~
20 <ProtoDeclare appinfo='Display wview frustrum associated with a given pair of Viewpoint NavigationInfo nodes' nams='WiewFrustrum':> [
zZ1 <Protolnterface:>

22 = <field accessType='initializeOnly' name='Viewpointlods' type='3SFNode'> . . .

23 <= NULL node - field definitions

24| </ fields

25 [ «<field accessType='initializeOnly' name='NavigationInfollods' type='S5FNades'>

26 <!== NULL node --=>

27 </field> |
28 <field accessType='inputQutput' nam=='lineColor' type='S8FColor' wvalu=='0.8 0.9 0.9'/=>

29 <field accessType='inputCOutput' nam=='frustrumColor' typs='SFColor' valu=='0.8 0.8 0.8'/>

30 <field accessTrype='inputCutput' nams='transparency' type='SFFloat' wvalus='0.5'/>

31 <field accessType='inputCOutput' appinfo='assumed ratio height/width' nams='aspectBatio' typs='SFFloat' wvalu=s='0.75'/>

32 <field accessType='initializeOnly' nams='trace' typ=s='3FBool' valus='trus'/>

33 </ProtoInterfaces

34 [- <ProtoBody>

35 <Transform DEF='PositionTransform' rotation='0 1 0O 3.14155'>-

36 <Transform DEF='OrientationTransform':> . .

7 Coordinate points
38 = <IndexedLineSet DEF='FrustrumlLines' coordIndex='0 1 2 3 0 -1 4587 4 -104-115-12&-13 -1'x> .

39 <Coordinate DEF='FrustrumCoordinate' point='0 0 0 000000 0000000000000 O0OOY> f tl

a </IndexedLinsSet> or Ou Ine’ . .
need initialization
42 <Material>

43 |[= =I5

44 <gonnect nodeFisld='emissiveColor' protoFisld='lineColor'/>

45 </ I5>

48 | - </Material>

a7| </ Appearances

43| - </ Shape>

49 |[- <3hape>

a0 <Extrusion DEF='FrustrumExtrusion'/: .

51 <Appearance DEF='Frustrumlippearance':> EXtrUSIOn for frustum

52 <Materialx

sl s polygons,

54 <connect nodeFisld='diffuseColor' protoFisld='frustrumColor'/> . agn . .

55 <connect nodseFisld='transparency' protoFisld='transparency' /> need Inltlallzatlon

56 I </ I5>

57 </Material>

58| </Appearance:>

58 </3hape>

&0 [ <Zhape>

&1 <3phere radius='0.25"'/> Sma” Sphere ShOWS

82 <Appearance USE='Frustrumlippearance'/> . . -

e | Viewpoint position

&4 r </ Transform: ||
65| </ Transforms= |

20:132
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o o

e ViewFrustrumPrototype x3

T

BE-E RS &% S o v =

B3 [ T Shap= -
&4 </ Transform> |
&5 - </ Transforms>

66 ] <Soript DEF='GeometryComputationScript| directlutput='trus' url='"ViewFrustrumScript.js™ "http://X3dGraphics.com/examples/X3dForWebAuthors/
a7 <field accessType='initializeOnly' nams='ViewpointlNode' type='3SFNode'/>

a8 <field accessType='initializeOnly' nams='NavigationInfollods' typs='SFNods'/> MatCh

&9 [ <field accessType='initializeOnly' nam=='FrustrumCoordinate' typ=='S5Flode'>

70 <Coordinate USE='FrustrumCoordinate’ /> ProtOInterface

71 F </fisld> . e

72 H <field accessType='initializeOnly' name='FrustrumExtrusion' type='SFllode's> fleld deflnltlons

73 <Extrusion USE='FrustrumExtrusion'/>

74 </fields>

75 <field accessType='inputOnly' name='recompute' type='SFBool'/>

¥l <fisld accessType='inputOutput' appinfo='assumsd ratio height/width' nams='aspsctPRatio' typs='SFFloat'/>

17 <field 2s55Type='outputOnly' name='position changsd' type='3FVec3f'/k .

78 <field 25s5Type='outputOnly' name='orientation changed' type='3FRotation'/> Output flelds for

79 <field accessType='outputOnly' nam=='spine_ changed' type='MFVec3if' /> .

a0 <field accessType='outputOnly' nams='scale changed' type='MFVecZf' /> ROUTE ||nkS

a1 <field accessType='outputOnly' nam=='point changed' type='MFVec3f' />

82 <ficsld accessType='initializeOnly' nam=='trace' typ=s='SFBool'/:>

a3 | <I5=

84 <connect nodsFisld='Viewpointlode' protoFisld='ViewpointNode'/> .

85 <gonnect nodeFisld='NavigationInfollods' protoFisld='NavigationInfollodes'/> IS/CO”neCt |Inks

ge <connect nodeFisld='aspectPRatio' protoFisld='aspectRatio' /> H H B

87 <connect nodeFisld='trace' protoFisld='trace'/> matCh fleld deflnltlons

a8 </ I5>

89| </Seripts

a0 <ROUTE fromFisld='position changsd' fromliods='GeomstryComputation3cript' toFilsld='translation' tollode='PositionTransform' /=

91 <ROUTE fromField='orientation changed' fromllode='GeometryComputation3cript' toFisld='rotation' tollods='OrientationTransform' />

92 <ROUTE fromField='spine changed' fronmllode='GeometryComputationScript' toFisld='set_spine' tollode='FrustrumExtrusion'/= ROUTE
93 <ROUTE fromFiesld='scale_changed' fromllode='GeometryComputation3cript' toFisld='set_scale! tollode='FrustrumExtrusion' />

24 <ROUTE fromFisld='point changed' fronllods='GeometryComputationdcript' toFisld='point' tollode='FrustrumCoordinate' /> IInkS

95 </ProtoBody:>

98| </ProtoDeclare>

a7 - le use is -

a8 |- <Anchor description='ViewFrustrumExample' paramster='target=_blank' url='"ViewFrustrumExample.x3d" "http://X3dGraphics. com/examples/X3dForPebin
949 <3hape>

100 = <Appearance>

101 <Material diffuseColor='0.8 0.4 0'/>

102 | </ Appearances

103 [ <Text string='"ViewFrustrumExample.x3d" "is a Prototype declaration file." """ "For an exampls scense using this node, " "click this text and
104 <Font3tyle justify='"MIDDLE™ "MIDDLE™' size='0.8'/>

105 </ Texts

roe | User selects Text message

107 | </ Anchor:>

8|l </Scenes to launch example scene

109 - </E3D=»

66:47
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¥ ViewFrustrumScript.js - Editor

@ ViewFrustrumSeript js

Blk-t- AaeSddl £ % &

12 [-] function initialize () ||
13 {

14 wvar scriptName = 'ViewFrustrum3cript':

15

1 if {((ViewpointNode == null) || (NavigationInfoNods == null))

17 {

18 Browser.println ('[' + scriptName + '] ' + 'WViewpolnt and/or NavigationInfo undefined, no ViewFrustrum drawn'):
18 return;

20 H —
21 if (trace) Browser.println ('[' + scriptMam= + '] ' + 'input B .

22 '«Viewpolint position="' + ViewpointMNode.position.to3tring() + '"' + Examlne

23 ' grientation="' + ViewpointlMNode.orientation.to3tring() + '"' + . .

24 ' fieldOfView=r + ViewpointNode.fi=ldOfView.toString() + ' + '/>'); VIGWpOlnt

25 position changed = Viewpointlodes.position:

28 orisntation changsd = ViewpointNode.orientation changsd;

27

28 if (traces) Browsesr.println geriptName + '] ' + 'dinput ' + .

29 'sNavigationInfo awvatar + NavigationInfolodes.avatarSize.toltring() + '"' + Examlne

30 Uowigibilitylimic=""' + NawvigationInfolode.visibilitvLimit.toltring() + '"/='); . .

31 var nearClipPlanslistance = NavigationInfolNods.avatarZize[0]: NaVIQatlonInfo
32 var farClipPlanslistance = NavigationInfollode.visibilitcvyLimitc:

33 if {farClipPlansDistance == 0) farClipPlansDistance = 10000.0:

34

35 wvar nearHalfWidth = Math.tan(Viewpointllode.fieldOfView / 2.0) * nearClipPlansDistance:; Compute

36 wvar farHalfWidth = Math.tan(Viewpointlode.fieldOfView / 2.0) * farClipPlansDistance:; .

7 Extrusion

38 spine_changsd = new MFVec3f (new 5FVec3f (0.0, 0.0, nearClipPlansDistance),

30 new $FVec3f (0.0, 0.0, farClipPlaneDistance)); frustum

40 scale_changed = new MFVeclf (new 3FVecif (nearHalfWidth, aspesctPatic * nearHalfWidch) ,

41 new SFVecZf | farHalfWidth, aspsctPatioc * farHalfWidch)):

43 if (trace) Browser.println ('[' + scriptMNam= + '] ' + 'output ' +

43 '<Extrusion DEF="FrustrumExtrusion"' +

44 ' spine="' + spine_changed.toString() + '"' +

45 ' scale="' + scale_changed.to3tring() + '™ + '/='); cr

45

47 point_changed = new MFVec3f |

48 new 3FVec3f | nearHalfWidth, aspectPatioc * nearHalfWidth, nesarClipPlansDistance),

49 new 3FVec3f | nearHalfWidth, -aspectPatio * nearHalfWidth, nesarClipPlansDistance), Compute

a0 new 3FVec3f (-nearHalfWidth, -aspectPatioco * nearHalfWidth, nesarClipPlansDistance), .

51 new 3FVec3f (-nearHalfWidth, aspectPatioc * nearHalfWidth, nesarClipPlansDistance), Coordlnate
52 new 3FVec3f | farHalfWidth, aspectPatioc * farHalfWidth, farClipPlansDistance), R

53 new SFVec3f ( farHalfWidth, aspectRatic * -farHalfWidth, farClipPlansDistancs), p0|nts for'

54 new 3FVec3f | -farHalfWidth, aspectPatioc * -farHalfWidth, farClipPlansDistance), .

55 new SFVec3f ( -farHalfWidth, aspectRatioc * farHalfWidth, farClipPlaneDistance)): Out“ne

56 if (trace) Browser.println ('[' + scriptMNam= + '] ' + 'output ' +

57 ' dinate DEF="FrustrumCoordinate"' <+

58 ' point="' + point_changed.toString() + '"' + '/=');

58| - 1}

&0 -

12:20 INS
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& ViewFrustrumExample.x3d [Modified ] - Editor
affe: ViewFrustrumExample x3d | .

@l-&l- QeSS ¢

I

00 % =

-

18|

47

48[3

31:38

235[

<?¥ml version="1.0" sncoding="UTF-8"72=
<!DOCTYPE X3D PUBLIC "ISC//Web3D//DTD 3D 3.Z//EN" "http://www.wzb3id.org/specifications/x3d-3.2.ded">

<K

3D profile='Immersiwve' wversion='3.2' xmlns:xsd='http://wuw.w3.org/2001/XMLSchema-instance' xsd:nolamespacseSchemalocation='http://www.web3d.org/specifi
<head:>
<meta content='ViewFrustrumExample.x3d' name='title'/>
<meta content='Display view frustrum associated with a given pair of Viewpoint, MNavigationInfo nodes' name='description'/=
<meta content='Don Brutzman' name='creator'/>
<meta content='1& August Z008' nam=='translated' />
<meta content='17 August Z008' nam=s='modified'/>
<meta content='ViewFrustrumPrototype.®3d' nam=='reference'/=»
<mz=ta content='ViewFrustrumComputation.png' name='drawing'/ =
<meta content='ViewFrustrumCverheadView.png' nams='image'/>
<meta content='ViewFrustrumChliqueView.png' name='image'/>
<meta content='view culling frustrum' nams='subject'/>
<meta content='http://¥3dGraphics.com/examples/X3dForWebAuthors/Chapterl4-Prototypes/ViewFrustrumExample . x3d' name='identifisr'/>
<meta content='X3D-Edit, https://savage.nps.=sdu/X3D-Edit' nams='gensrator'/:>
<meta content='../license.html' nams='license'/>
</head>
<dcenss

<ExternProtoleclare appinfo='Display view frustrum associated with a given pair of Viewpoint NavigationInfo nodes!
name='ViewFrustrum' url='"ViswFrustrumPrototyps.x3d" "http://X3dGraphics.com/examples/X3dForWebAuthors/Chapterl4-Prototypes/ViewFrustrumPrototype
<field accessType='initializeOnly' name='ViewpointNode' type='SFNode'/>

<fi=ld cessType='initializeOnly' name='lNavigationInfollode' type='SFllode'/=
<field cessType='inputOutput' nams='linsColor' type='3FColor'/:= . . .
<field accessType='inputQutput' name='frustrumColor' type='SFColor'/> flEBI(j (jEBfIr]ItI()r]ss,

<field accessType='inputlutput' nams='transparency' type='SFFloat'/> . . . .
<field accessType='inputOutput' appinfo='assumed ratio height/width' nams='aspectRatic' type='SFFloat'/> r]() Ir]ltlEaIIz:Eitl()r]s;
<field accessType='initializeOnly' name='trace' typs='SFBool'/=

</ExternProtaleclares

£ USE ——F

<ProtolInstance name='ViewFru5truﬂ'>
<fisldValus nams='ViewpointNods':>
<Vieypoint DEF='TestViewpoint' fisldlfView='0.78'/>
</fieldValus>

«<fieldValus nam=='lNavigationInfolodes'> - - B - .
<MavigationInfa DEF='TestlNavigationInfo' avatarSize='1l 1.& 0.75' visibilitvLimit='15'/> fleldvalue Inltlallzatlons

</fisldValus> H
<fizldValus nam=='linsColor' wvalu=='0.9 0.9 0.9'/= Over”de defaUIt ValueS
<fieldValus nam=='frustrumColor' walu=='0.8 0.8 0.8'/>
<fieldValus nam=='transparency' valus='0.75'/>

</Protolnstance>

<Viewpoint description='lbove view' orisntation='1 0 0 -1.57' position='0 40 0'/=>

<Viewpoint description='Frustrum viewpoint'/>

<Viewpoint description='EBehind frustrum viewpoint' position='0 0 15'/>
<MavigationInfo typs='"EXAMINE"™ "FLY" "ANY"™' />

- isualization assists —->

<Inline DEF='GridXZz' url='"..f..fSavagefTDDlsfAutharinngridXZ_QDxEDFixed.x3d" "https:ffsavage.nps.edufSavagefTDDlsfAuthoringHGridX2_20x2DFixed.x3d"
<Transform scale='5 5 5'=>

[«

[»]

INS

[4]
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Additional Prototype Examples

Numerous prototypes and examples are available
in the Savage archive, especially

* https://savage.nps.edu/Savage/Tools/Animation
Arbitrary Axis Cylinder Sensor, Color Sequencer,
Double Click Touch Sensor, Flying Text, Hidden
Viewpoint, Material Choice, Material Toggle, Push
Button, Relative Proximity Sensor, Slider Float,
Slider Integer, Time Delay Sensor, Viewpoint
Sequencer, Waypoint Interpolator

* https://savage.nps.edu/Savage/Tools/Authoring
Animated Viewpoint Recorder, Single Type

Conversion, View Position Orientation '
web|3D 3D
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https://savage.nps.edu/Savage/Tools/Animation
https://savage.nps.edu/Savage/Tools/Authoring
https://savage.nps.edu/Savage/Tools/Animation
https://savage.nps.edu/Savage/Tools/Authoring
https://savage.nps.edu/svn/nps/Savage

back to Table of Contents
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Chapter Summary

Concepts
» Motivation and Functional Summary

Functional Descriptions and Examples

* ProtoDeclare, Protolnterface, ProtoBody and
field declarations

IS / connect linking of field interfaces to internals
ExternProtoDeclare and field signatures
ProtoInstance, containerField, fieldValue initializations
Advanced examples: design and re-use |

3D oD,
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file:///C:/My%20Documents/X3D/X3dForWebAuthors/x3dGraphics.com/slidesets/X3dForWebAuthors/%23field%20declarations
file:///C:/My%20Documents/X3D/X3dForWebAuthors/x3dGraphics.com/slidesets/X3dForWebAuthors/%23field%20signatures
file:///C:/My%20Documents/X3D/X3dForWebAuthors/x3dGraphics.com/slidesets/X3dForWebAuthors/%23field%20declarations
file:///C:/My%20Documents/X3D/X3dForWebAuthors/x3dGraphics.com/slidesets/X3dForWebAuthors/%23field%20signatures

Suggested exercises

Add a given external prototype declaration and
instance to improve an already-existing scene

Write three prototypes of increasing complexity:
* No Protolnterface, no field definitions

* One or more field definitions, no Script
« Multiple field definitions, multiple IS/connect, Script

Design a multiple fan-in fan-out prototype by
emulating an existing X3D node while adding
new functionality

« Example: MaterialModulate |
web|3D 3D
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reative Commons open-source license

http://creativecommons.org/licenses/by-nc-sa/3.0

commons

Attribution-Noncommercial-Share Alike 3.0 Unported

to Share — to copy, distribute and transmit the work

to Remix —to adapt the work

@@

Under the following conditions:

Attribution. You must attribute the work in the manner specified by the
author or licensor (but not in any way that suggests that they endorse
you or your use of the waork).

Noncommercial. You may not use this work for commercial
purposes.

Share Alike. If you alter, transform, or build upon this work, you may
distribute the resulting work only under the same or similar license to
this one.

©®¥ ©

+ Forany reuse or distribution, you must make clear to others the license terms of this work. The best way to do this is with
alink to this web page

+ Any ofthe above conditions can be waived if you get permission from the copyright halder.

+ Nlothing in this license impairs or restricts the author's moral rights.

Disclaimer


http://creativecommons.org/licenses/by-nc-sa/3.0
http://creativecommons.org/licenses/by-nc-sa/3.0

Open-source license
for X3D-Edit software and X3D example scenes

http://www.web3d.org/x3d/content/examples/license.html

Copyright (c) 1995-2013 held by the author(s). All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

e  Redistributions of source code must retain the above copyright notice, this list of conditions and the following
disclaimer.

e  Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

e Neither the names of the Naval Postgraduate School (NPS) Modeling Virtual Environments and Simulation
(MOVES) Institute nor the names of its contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS
OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR
TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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X3D Graphics for Web Authors

Chapter 14

Creating Prototype Nodes

There are more things in heaven and earth, Horatio,
than are dreamt of in your philosophy.
William Shakespeare, Hamlet Act I Scene V

3D 3D
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Here is the story of my high-school senior English project about building a
concordance of Shakespeare's Hamlet. Building a concordance was a relatively new
concepts in 1974: first creating a full index of words in a document, then counting the
occurrence of each word, and afterwards using that information to analyze the writing
style of the author. At that time, this technique was being applied to try to determine
whether the same author had written all of the plays attributed to Shakespeare.

In this case, my program was written in Fortran and run on an IBM 1130. It took
several weeks to type in the entire play onto punch cards (with help from a pretty
classmate). Typing mistakes usually meant retyping the entire card; this was before
time sharing and personal accounts with disk space. Because the dataset was
considered quite large, we were only able to test the concordance-creation program in
small batches. Columbia High School's data processing department provided an
empty hard disk (which was about as big as a garbage-can lid) to store the sorting
data, then let us use the computer over the weekend... We started the job late Friday
afternoon, reading in several thousand cards (i.e. lines of prose, one line per 80-
character card) to disk and then starting the counting, sorting and cross-referencing
routines. Output went to the line printer.

The job ran all weekend... At 7 am Monday morning | arrived early, excited and full
of anticipation. Sure enough the lab was hot and the computer console was running
steadily, with all of the memory-bit lights flashing on and off. There on the chain-drive
line printer was page after page of concordance entries, word by word, listing word
frequency and line references. That was the good news. However, checking the
pages revealed that the program output had only produced words starting with letter
“A” up to words somewhere in the middle of letter “C”... Gee whiz, there sure was a
lot of alphabet left! We shut down the program and reopened the lab. Later that day
in Shakespeare class, the teacher clapped and laughed, as did we all. This was an
interesting lesson in the limits of brute-force programming, memory and computation.
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Overview: Prototypes

Concepts
* Motivation and Functional Summary

Functional Descriptions and Examples

* ProtoDeclare, Protolnterface, ProtoBody and
field declarations

+ IS / connect linking of field interfaces to internals
ExternProtoDeclare and field signatures
Protolnstance, containerField, fieldValue initializations
» Advanced examples: design and re-use
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Prototype motivation: extensibility

The X in X3D stands for Extensible: we have
engineered the X3D standard for future growth
* Supporting innovation by individual authors, rather
than waiting for future versions of the specification
Other extensibility mechanisms available:

+ Inline node allows one scene to pull in other
scenes, but without modification or customization

* Script node allows creation of arbitrary functionality
that receives (and responds to) routed events

Prototypes create new full-fledged X3D nodes

+ With field definitions, render capability, etc.
web|3D SD

CONSORTIUM

Editorial note. Regarding capitalization of the word “Extensible,” the Web3D
Consortium follows the example of the Extensible Markup Language (XML) rather
than some less-grammatical capitalization like eXtensible.
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Comparison with Inline node

Inline is easier to create and use
+ Simply loads and inserts another X3D scene

Inline nodes are less flexible

» Cannot be customized when imported since there is
no override mechanism for internal field values

* Events can be passed into, out of Inline scene at
run time by using predefined IMPORT, EXPORT
statements, for exposed internal nodes inside Inline

Prototypes are preferred if initialization values
are needed, routing also works unambiguously

3D 3D

CONSORTIUM

web

Inline nodes are easier to use, prototypes are a little harder to create but more
powerful. Your mileage may vary (YMMV).

Often a good development technique is to test out an approach by simply creating,
copying and pasting a scene subgraph a few times until the desired structure and field
definitions are clear. Then encapsulating the functionality in a single ProtoDeclare can
be simpler. Upon creating the prototype declaration, the example subgraphs are
replaced by Protolnstance nodes with appropriate fieldValue override values..
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Prototype functional summary

A Prototype creates a new full-fledged X3D node
+ With field definitions, render capability, etc.

X3D prototypes provide a way for X3D authors to
create new node definitions
* Protolnstance allows repeated reuse of a new node

* Fields can be exposed an parameterized, allowing
customization (unlike Inline which is fixed content)

Prototypes can be used within the scene where
they are defined, or used externally

» ExternProtoDeclare gives reference to declaration
web|3D )<3D

CONSORTIUM

Chapter 14 - Creating Prototype Nodes



Declaration versus instances

Prototype declarations can be thought of as
defining a cookie-cutter for a new node
* ProtoDeclare constructs the definition
+ Definition does not yet create an actual new node

Prototype instances are the actual copies of the
new node which gets displayed
+ Just as cookie cutter is used to create new cookies

ProtoDeclare Protolnstance
isa copies actually
template exist and render
web|3D SD
CONSORTIUM

In object-oriented parlance:
* ProtoDeclare corresponds to a class ﬁlnitlo'n
* Protolnstance corresponds to an obje?nst_ance

From Wikipedia, the free encyclopedia:
“A cookie cutter is a tool to cut out COOM

“Little ones will love helping out in the kitchen with this metal jigsaw piece cutter.
Especially as they're allowed to play with their food! It provides endless fun for kids
and is popular with adults, too. Imagine the effect of pieces running down the centre
of a party table, or individual jigsaw piece biscuits being decorated with different

children's names.”
http://www.coxandcox.co.uk/index.php?main_page=product_info&cPath=9&products_id=51
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Summary of xml element structure

ProtoDeclare Defines prototype
« Protolnterface |+ Hold field definitions
* field * Defines each field interface
* ProtoBody * Hold nodes, scene subgraph
+ Initial node * First node defines type, use
* Additional nodes « Initial siblings not rendered
+ IS/connect links * Link interfaces to internal fields
ExternProtoDeclare  Retrieve external declaration
« field « List of fields without values
ProtoInstance Actual copy of prototype node
+ fieldValue « Override default interface
| values

Chapter 14 - Creating Prototype Nodes
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Potential power

Prototypes are a powerful technique for
extending the capabilities of X3D

Few computing languages provide authors with
the capability to extend the core vocabulary of
the language itself

In one sense, an scene author defining a
prototype for a new node in a scene can be
thought to have similar power as the X3D
specification team which defines new nodes for

everyone to use in X3D
web|3D )<3D

CONSORTIUM
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Strong typing of nodes

Each prototype declaration must contain at least
one node in the prototype body
* First node is primary, defining type for prototype

* Protolnstances can only appear where that primary
node might be allowed to appear

+ If primary node contains children, together they
must define a valid scene subgraph

Subsequent sibling nodes can follow first node
» But are not rendered, nor do they affect node type

Thus prototype instances remain strongly typed
* Any errors are discoverable before run time

This strong typing is important because it ensures that any addition of prototypes into
a valid X3D scene remains a valid X3D scene.

This also prevents contradictory errors, such as a Prototype representing a modified
Material node appearing someplace other than within a Shape node.

Chapter 14 - Creating Prototype Nodes
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Syntax alert: contrast .x3d .x3dv

Syntax for prototype definition and usage is
significantly different when comparing the
XML (.x3d) and ClassicVRML (.x3dv) encodings

Functional correspondence remains identical
 Declaration, field definitions, instance creation, etc.

Book compares both forms of syntax in detail

Because the X3D syntax is more explicit and detailed, it is usually easier to follow.

web

ClassicVRML and VRML97 syntax are identical for prototypes.
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ProtoDeclare

A prototype declaration includes two constructs:
prototype interface and prototype body

<ProtoDeclare name='"MyNewBlueMaterial'>

<Protolnterface>
<field name="concentration' accessType="inputOutput' type='SFInt32'
Value='0.75' appinfo="how blue is my new Material, range 0..1'/>

</Protolnterface>

<ProtoBody>
<!I-- First node in body determines node type of prototype-->
<Material/>
<!-- Subsequent nodes do not render, but must be valid X3D subgraph -->
<Script DEF='CalculateNewBlueValueFromConcentration'/>
</ProtoBody>

</ProtoDeclare>

Corresponding ClassicVRML construct: PROTO, followed by name, as shown in
Table 14.2, pp. 386-387.
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Naming considerations 1

Good naming is important for prototypes, fields

* Helps authors understand their intent and then
utilize them correctly

» Naming-convention guidelines found in
X3D Scene Authoring Hints
Only one declaration is allowed for each
individual prototype node

* Cannot have conflicting same-name definitions from
ProtoDeclare and/or ExternProtoDeclare

* Name collisions (i.e. “overloading”) not allowed

3D SD

CONSORTIUM

web

Scene Authoring Hints are provided in X3D-Edit Help system and are online at
http://www.web3d.org/x3d/content/examples/X3dSceneAuthoringHints.html#NamingConventions
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Naming considerations 2

Good test of a prototype name (or field name) is
to use it in a sentence, to see if it makes sense

» “a MaterialModulator node mimics a Material node
and modulate fields as an animation effect”

* Awkward names are revealed by awkward sentences
* Descriptions are helpful when added as appinfo
Good names provide clarity when thinking about,
modifying, and debugging a scene
Best name is when no one asks what it means!
+ Alternatively, questions imply need to improve

3D SD

CONSORTIUM

web

Scene Authoring Hints are provided in X3D-Edit Help system and are online at
http://www.web3d.org/x3d/content/examples/X3dSceneAuthoringHints.html#NamingConventions

appinfo is a descriptive attribute that authors can define for field and prototype declarations. ltis
defined similarly to XML Schema appinfo.

Acknowledgement: Jeff Weekleycame up with our (ironic) metric about how to tell if a name works.
Thanks Jeff!
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Naming conventions, excerpted

CamelCaseNaming: capitalize each word, never use
abbreviations, strive for clarity, be brief but complete

startWithLowerCaselLetter when defining field names (i.e.
attributes) for Prototypes, Scripts

Ensure consistent capitalization throughout
Use the underscore character ("_") to indicate subscripts

on mathematical variables. Otherwise avoid use of
underscores since they look like whitespace when part

of a URL address

Avoid use of hyphens ("-") since these are erroneously
turned into subtraction operators when converted in

class or variable names
web‘SD SD

CONSORTIUM

Scene Authoring Hints are provided in X3D-Edit Help system and are online at
http://www.web3d.org/x3d/content/examples/X3dSceneAuthoringHints.html#NamingConventions
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Protolnterface and field declarations

<Protolnterface> is section of <ProtoDeclare> that

holds <field> definitions

* Which are the interface for the prototype

» Zero or more <field> definitions allowed

» <Protolnterface> omitted if no <field> definitions
Same as <field> definitions for Script node

» Defines name, type, accessType, and initial value
SFNode, MFNode initializations are contained elements
initializeOnly, inputOutput fields must have initial value

* inputOnly, outputOnly fields have no initial value
web|3D )<3D

CONSORTIUM

Corresponding ClassicVRML construct: [ square brackets around field definitions ]
as shown in Table 14.2, pp. 386-387.
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Field-Type Names

Description

Default Values

SFBool

MFBool
SFCalor
MFColor
SFColorRGBA
MFColorRGBA
SFInt32
MFInt32
SFFloat
MFFloat
SFDouble
MFDouble
SFlmage

Single-Field boolean value

Multiple-Field boolean array

Single-Field color value, RGB

Multiple-Field color array, RGB

Single-Field color value, red-green-blue alpha (opacity)
Multiple-Field color array, red-green-blue alpha (opacity)
Single-Field 32-bit integer value

Multiple-Field 32-bit integer array

Single-Field single-precision floating-point value
Multiple-Field single-precision floating-point array
Single-Field double-precision floating-point value
Multiple-Field double-precision array

Single-Field image value

false (XML syntax) or
FALSE (ClassicVRML
syntax)

Empty list
000
Empty list
0000
Empty list
0

Empty list
0.0
Empty list
0.0
Empty list

000

Contains special
pixel-encoding
values, see Chapter 5
for details

Table 14.3, page 388, X3D Field Types and Default Values
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MFImage
SFNode
MFNode
SFRotation

MFRotation
SFString

MFString
SFTime

MFTime
SFVec2f/SFVec2d
MFVec2f/MFVecad
SFVec3f/SFVec3d
MFVec3f/MFVec3d

Multiple-Field image value
Single-Field node
Multiple-Field node array of peers

Single-Field rotation value using 3-tuple axis,
radian-angle form

Multiple-Field rotation array

Single-Field string value

Multiple-Field string array
Single-Field time value

Multiple-Field time array
Single-Field 2-float/2-double vector value
Multiple-Field 2-float/2-double vectorarray

Single-Field vector value of 3-float/3-double values

Multiple-Field vector array of 3-float/3-double values

Empty Tist

Empty node, NULL
Empty Tist

0010

Empty Tist

Empty string,
representable as two
adjacent quotation
marks

Empty Tist

-1, sentinelindicating
no time value.

Empty list
00
Empty list
000
Empty Tist

Table 14.3, page 388, X3D Field Types and Default Values
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ProtoBody

First node in ProtoBody is required and critical,
defining the node type

* This node is how a Protolnstance will appear to
scene graph

Additional nodes are allowed, but not rendered

» This is how prototypes provide extensibility while
maintaining strong node typing

+ X3D-Edit will provide warning about this, unless
author inserts a comment beforehand

No object-oriented “inheritance” but...
« first node in body can be a nested ProtoInstance

Corresponding ClassicVRML construct: { squiggly brackets around node declarations }
as shown in Table 14.2, pp. 386-387.

Nested prototypes are interesting but a little bit risky... they are well defined and
unambiguous according to the specification, but in practice, X3D players have had
trouble implementing them correctly and consistently. So caveat emptor, “your
mileage may vary” if you use this construct.
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Simple example: UniversalMedia excerpt 1

The Universal Media Materials archive provides a
number of example materials
+ Available as prototypes, or cut + paste
* Built in, selectable within X3D-Edit Material editor
* No Protolnterface/fields needed, just ProtoBody

<ProtoDeclare name="'ArtDeco00'>
<ProtoBody>
<Material ambientintensity='0.25'
diffuseColor="0.282435 0.085159 0.134462'
emissiveColor='0.0 0.0 0.0' shininess='0.127273'
specularColor='0.276305 0.11431 0.139857' transparency='0.0'/>
</ProtoBody>
</ProtoDeclare>

3D )<3D

CONSORTIUM

web
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Simple example: UniversalMedia excerpt 2

Alternatively, ExternProto retrieval:

<ExternProtoDeclare name='ArtDeco00'
url=""ArtDecoPrototypesExcerpt.x3d#ArtDeco00"
"http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-
Prototypes/ArtDecoPrototypesExcerpt.x3d#ArtDeco00"
"http://www.web3d.org/x3d/content/examples/Basic/UniversalMediaMaterials/
ArtDecoPrototypes.x3d#ArtDeco00"/>

Invocation is identical in either case:

<Shape>
<Appearance>
<Protolnstance IcontainerFieId:'materiaI'| name='ArtDeco00'/>
</Appearance>
<Sphere DEF='Ball' radius='0.5'/>
</Shape>
containerField tells parent node the D
Web 3 D node type of the contained Protolnstance. 3
CONSORTIUM :

Note that containerField='material' is essential here to let the Shape know the node
type of ArtDeco00. Otherwise the default containerField="children' is used by the
browser, which is illegal inside a Shape node and would fail at run time.
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W ArtDecoPrototypesExcerpt.x3d - Editor (=13
rl=lBl
o € 00 ©OF @
1 <%l version="1.0" encoding="UTE-8"%>
2 <!DOCTYPE X3D PUBLIC "ISO//Web3D//DID X3D 3.0//EN" "http://www.web3d.org/specificacions/x3d-3.0.drd">
3] <X3D profile='Immersive' version='3.0' xmlns:xsd='http://waw.w3.org/2001/¥MLSchema-instance’ xsd:nolamespaceSchemalocation='http://www.web3d.org/sp
5 <meta contenc='ArtDecoPrototypesExcerpt.x3d’ name='title'/>
[ <meta Prototype declarations defining values for X3D/VRML materials, originally converted from 5GI&apos:s Open Inventor material examp
7 <meta David Roussel' name='creator'/>
8 <meta James Harney, Don Brutzman NPS' name='translator'/>
E <meta contenc='7 Hpril 2002' name='created'/>
10 <meta 18 2008" fiedt />
1 <meta http://vrmlstuff.free.fr/materials' name='reference'/>
12 <meta Universal Media Material Library' name='subject'/>
13 <meta ntTp: //wi.web3d. ora/x3d/content /examples,/Basic/UniversaltediaMaterial s/ArtDecoPrototypes. k30" name='reference’/>
18 <meta htep: //X3dGraphics . con/examples/X3dF rs/Chapreris-Pr pes/ErtDecoPr xcerpt.x3d' name='identifier'/>
15 <meta Vrml97ToX3dNist, http://ovrt.nist.gov/vZ_x3d.html' name='generator'/>
16 <meta /license.htnl® name='license’/>
17 b </nead>
18] <scener
19 <ProtoDeclare name='ArtDeco00'>
20|] <ProtoSody>
21 <Material ambientintensitcy='0.25' diffuseColor='0.282435 0.085159 0.134462' emissiveColor='0.0 0.0 0.0' shininess='0,127273' specularColor=|
22| </ProtoBody>
23| </ProtoDeclare>
24| <ProtoDeclare name='ArtDeco0l's
25 <ProtoBody>
26 <Material ambientIntensity='0.254777' diffuseColor='0.685208 0.134679 0.332385' emissivaColor='0.0 0.0 0.0' shininess='0.071429' specularCo
27 </ProtoBody>
28 </BrotoDeclare>
29 <ProteDeclare name='ArtDeco02’>
30 <!-— comput ersi 1. to 1.0 ——>
31| <ProtoBody>
32 <Material ambientIntensity='1.0' diffuseColor='0.536861 0.0529 0.245479' emissiveColor='0.0 0.0 0.0' shininess='0.832432' specularColor='0
33| b </ProtoBody>
£ S </ProtoDeclare>
35| <Anchor description='ArtDecoPrototypeExample’ parameter='target= blank' url=t"ArtDecoExamplesExcerpt.x3d" "http://X3déraphics.con/examples/X3dF|
36 <Shape>
37| <Appearance»
38 <!-- replace Material node with a c ng Prototype —->
EE] <Protolnstance] containerficld='material’ name='AZEDece0d’ />
0| b </Bppearance>
aQ <Text string='"ArtDecoFrototypesExcerpt.x3d" "is a Materials Frototype declaration file.” " "For an example scene using these nodes," "cli
42 <FoncStyle justify='"MIDDLE" "MIDDLE"' size='0.8'/>
43| </Text>
aa| b </snape>
45/ </Anchor>
46/ </Sceme>
g g g g Z I Dl
30:25 |[INS |

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-Prototypes/ArtDecoPrototypesExcerpt.x3d
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ProtoDeclare editor X3D-Edit

Selecting ProtoDeclare, Protolnterface or

ProtoBody launches the ProtoDeclare interface:
\

Prototype name | JiiBEsel0s)

appinfo UniversalivediaMaterials prototype E

documentation ‘ http:/fwww.web3d.orgAc3d/content fexamples Basic Aniversalvediataterials ‘

Protolnterface field definitions

name \ type \ accessType \ walle \ appinfo \ documentation

HE BE

Author-assist editing features

[} append new Protolnstance insert default field values to replace missing appinfo descriptions

[] append new ExterrProtoDeclare [ insert new Script node with IS/connect inks matching Protolnterface fields

Accept”D\scardH Hep |

3D 3D

CONSORTIUM

web

This example is very simple: there is no Protolnterface and no field definitions.

Protolnterface and ProtoBody are container elements only, with no attributes or

independent functionality. Therefore there are no editor panes for these elements.

The Protolnterface panel is minimalist, simply describing rules for use.

¥ Insert Protolnterface

Protolnterface contains field definitions

New line [7|[before| [ ] after | 0K I|Cancel || Help |
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Four prototype tooltips

F ProtoBody

ProtoBody collects ProtoDeclare body nodes.
Warning: only the first top-level node and its children are rendered, subsequent nodes (such as Scripts and ROUTES) will be active but will not be drawn.

F ProtoDeclare

ProtoDeclare is a Prototype declaration, defining a new node made up of other node(s).
Hint: define field interfaces u the <field> tag, then scene nodes.
Hint: initial scene node in a ProtoDeclare body determines this prototype's node type.

[name of the PROTO node being declared NMTOKEN #REQUIRED]

sepinto

[appinfo type SFString CDATA #IMPLIED]

to provide simple description usable as a tooltip, similar to XML Schema appinfo tag.

[tocumentacion

[documentation type SFString CDATA #IMPLIED]
IDocumentation url for further information, similar to XML Schema documentation tag.

[P] ProtoInstance

Protolnstance creates a copy of a locally or externally defined PROTOtype node.
Hint: override default initializations of field values using <fieldValue> tags.
Warning: match PROTO node type to local context.

[name of the PROTO node being instanced NMTOKEN #REQUIRED]

[DEF ID #IMPLIED]
IDEF defines a unique ID name for this node, referencable by other nodes.
Hint: descriptive DEF names improve clarity and help document a model

[USE IDREF #IMPLIED]

'USE means reuse an already DEF-ed node ID, ignoring _all_ other attributes and children.
Hint: USEing other geometry (instead of duplicating nodes) can improve performance.
'Warning: do NOT include DEF (or any other attribute values) when using a USE attribute!

[containerField

[containerField: NMTOKEN "children"]
containerField is the field-label prefix indicating relationship to parent node. Examples: geometry Box, children Group, proxy Shape. containerField attribute is only supported in XML
encoding of X3D scenes.

Jerass

[class CDATA #IMPLIED]
class is a space-separated list of classes, reserved for use by XML stylesheets. class attribute is only supported in XML encoding of X3D scenes.

g
I
i

P ProtoInterface

Pro 3 collects P field

I
]
;

X3D Tooltips for ProtoBody, ProtoDeclare, Protolnstance, Protolnterface

http://www.web3d.org/x3d/content/X3dTooltips.html#ProtoBody

http://www.web3d.org/x3d/content/X3dTooltips.html#ProtoDeclare

http://www.web3d.org/x3d/content/X3dTooltips.html#Protolnstance

http://www.web3d.org/x3d/content/X3dTooltips.html#Protolnterface
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~ field

A field element defines an interface attribute or node.
Hint: first add Script, ProtoDeclare or ExternProtoDeclare before adding a field.
Hint: put initializing SFNode/MFNode into contained content.

[name: NMTOKEN #REQUIRED]
IName of this field variable.

faccestType

[accessType: (inputOnlyjoutputOnly[initializeOnlyfinputOutput) #REQUIRED]
Event-model semantics for field set/get capabilities. Hint for VRML 97: inputOnl
Warning: inputOutput=exposedField not allowed in VRML 97 Seript nodes, use initializeOnly=field for backwards compatib

ventln, outputOnly=eventOut, initializeOnly=field, inputOutput=esposedField.

[type: (select from types list) /REQUIRED]
Base type of this field variable

et

[value: outputOnly CDATA #IMPLIED]
Provide default initialization value for this field variable (may be later re-initialized by Protolnstance fieldValue)
Hint: SFNode/MFNode are initialized using contained content, instead of this value atribute.

Hint: required for Seript and ProtoDeclare.

Warning: ot allowed for ExternProtoDeclare

Warning: not allowed by inputOnly or outputOnly variables.

(sppinto

[appinfo type SFString CDATA #IMPLIED]
Application information to provide simple description usable as a tooltip, similar to XML Schema appinfo tag

ocumentation

[documentation type SFString CDATA #IMPLIED]
Documentation url for further information, similar to XML Schema documentation tag.

X3D tooltips for field

http://www.web3d.org/x3d/content/X3dTooltips.html#field
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<IS> and <connect>

<IS><connect> definitions link field interfaces
to internal nodes within the prototype body

These as direct links between outward-facing
prototype interface fields and internal fields

+ Any initialization or routed input value for the
ProtoInterface field definition goes directly into
matching internal IS/connect fields

* Any change to a connected internal field is routed
out of the prototype, if accessType="outputOnly' or
access Type='"inputOutput'

Multiple connections are allowed for each node
and for field, both for inputs and for outputs

Corresponding ClassicVRML construct: after field definition in prototype body, the
keyword IS is appended, followed by name of corresponding field in proto interface,
as shown in Table 14.4, pp. 389-391.
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<connect>

IS / connect constructs link field interfaces to
internal nodes within the prototype declaration
» Each named field IS connected to a prototype field
* Only legal to use within ProtoBody declarations
Each <connect> definition provides connection
between a given field within local parent node
and a corresponding <field> definition in the
Protolnterface
+ Each name must match field, interface exactly
« Identical (eponymous) names often best for clarity
* Must also match type and accessType exactly

Corresponding ClassicVRML construct: after field definition in prototype body, the
keyword IS is appended, followed by name of corresponding field in proto interface
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<IS> and <connect> example

Prototype interface fields linked to internal fields

<ProtoDeclare appinfo="mimic a Material node and modulate fields as an animation effect'
name="MaterialModulator'>
<Protolnterface>
<field accessType="inputOutput]name='enabled' 'ype="SFBool' value='true'/>
<field accessType="inputOutput]name="diffuseColor' type='SFColor' value='0.8 0.8 0.8'/>
<field accessType="inputOutput]name='emissiveColor' |type='SFColor' value='0 0 0'/>
<field accessType="inputOutput]name="specularColor' [ype='SFColor' value='0 0 0'/>
<field accessType="inputOutput]name="transparency' |type='SFFloat' value='0.0"/>
<field accessType="inputOutput]name="shininess' type='SFFloat' value='0.2'/>
<field accessType="inputOutput]name="ambientintensity| type='SFFloat' value='0.2'/>
</Protolnterface>
<ProtoBody>
<Material DEF="MaterialNode"> Y
<|S>

<connect nodeField='diffuseColor'
<connect nodeField='emissiveColor'
<connect nodeField='specularColor'
<connect nodeField="transparency’

protoField="diffuseColor'/>
protoField="emissiveColor'/>
protoField="specularColor'/>
protoField="transparency'/>

<connect nodeField='shininess' protoField="shininess'/>

<connect nodeField="ambientIntensity' profoField="ambientIntensity'/3
</IS>

</Material> <!-- etc. -->

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-Prototypes/MaterialModulator.x3d

Note that you can <connect> multiple fields in a node to multiple protoFields, all at one time. Now we
see why the <IS> element is used: to keep multiple <connect> definitions together.

Question: hey, where is the enabled field hook up? Hmm, can't be hooked up to the Material since that
node doesn't an enabled field of it's own. Must be connected somewhere else...
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IS / connect in X3D-Edit

W Edit connect fE

Rules for IS elements

1. IS can only be used within a ProtoBody declaration.
2. IS can only appear as first child of its parent node.

3. IS contains one or more 'connect’ elements.

(o] [cancl] e |
<IS> editor is simple

<connect> editor prompts
author to connect proper
type and accessType
between parent-node
and prototype fields

Chapter 14 - Creating Prototype Nodes

nodeField |enah|ed

protoField |enab|ed

name type accessType

sFBool inputcutput| =

name type accessType

SFBool inputoutput|»|

| oK HCanceIH Help |

W Edit connect E‘

nams type accessType

nodeField nabled sFBool nputoutput] v
name type accessType

protoField  Enapled SFBool inputOutput] ~

lenahled SFBool inputCutp

diffuseColor SFColor InputOutp

lemissive Color SFColor inputCutp

transparency SFFloal inputCutp

shininess SFFloat Inputoutp

i i SFFloal inputCutp

| oK ||CanceIH Help ‘
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Top Resources

IS ‘Warning: IS tag only allowed within ProtoDeclare body definitions.
Hint: IS tag precedes any Metadata tag, which precedes any other children tags.

IS connects Prototype interface fields to node fields inside ProtoDeclare definitions. Add one or more connect tags to define each pair of Prototype field connections.

Top Resources

connect tags define each Prototype field connection within ProtoDeclare definitions.

connect Warning: IS/connect tags are only allowed within ProtoDeclare body defi
redeFicid [nodeField: NMTOKEN #REQUIRED]
Name of field in this node connecting to parent ProtoDeclare field definition
Hint: use multiple connect tags for multiple fan-in/fan-out.
[protoField : NMTOKEN #REQUIRED]

o field in this node.
ut

[P
Name of parent ProtoDeclare field definition connecti
Hint: use multiple connect tags for multiple fan-in/fan

X3D Tooltips for IS, connect
http://www.web3d.org/x3d/content/X3dTooltips.htmI#IS

http://www.web3d.org/x3d/content/X3d Tooltips.html#connect
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Connecting an embedded Script 1

A common design goal: create a Prototype that is
modified version of specific node

Example:
* Prototype name='NewMaterial'

* Protolnterface holds definitions for all original fields
plus possibly some additional fields

* ProtoBody initial node is essential: e.g. Material,
fully linked by IS/connect definitions for each field
* Next (nonrendered) node is modifying Script, also

holding IS/connect field definitions plus connection
to Material (via ROUTE or DEF/USE in a field)

3D SD

CONSORTIUM

web

X3D-Edit feature: the ProtoDeclare editor offers an option to create a fully connected
internal Script node by appropriately copying the prototype interface fields and then
producing a Script containing corresponding field declarations and IS/connect
definitions. When no appinfo is already provided, default values can be inserted.

Prototype name |4

AP UniversalvediaiMaterials prototype —
docurmentation |http:;‘;’www.web3d.org;‘xSd;’contentfexamples,fBasicﬂJniversalMediaMaterials |

ProtoInterface field definitions
name | type | accessType | vallig appinfo documentation

] BE)

Author-assist editing features

[ | append new Protolnstance insert default field walLies to replace missing appinfo descriptions

[ | append new ExternProtoDeclare | [ insert new Script node with 1S/connect inks matching Protolnterface fields

| Accept || Discard || Help |
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Connecting an embedded Script 2

X3D-Edit can insert

Script if fields are defined

* May eventually add support for full design pattern

<ProtoBody>

® Edit ProtoDeclar X
Frotorype name ]
riic s Matar node e mockite felds a a anation efe g
i o .t 3
cocumentaton| ]
Protoinertace fied dfintons
e sepris || cocumencaten
= o I —
i S
AR e
Cobcacoe  Srcoer :
Wroaes St
S Sz
oty Srront
[eope =
- append e ExterroroDeche

St rock with matching IS/ccrect s s pserted 1 ProtoBody (s el cesign patir

| autogenerated X3D Ii

web|3D

CONSORTIUM
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<Script DEF='"MaterialModulatorScript'>
<field accessType='inputOutput' name="enabled' type='SFBool'/>
<field accessType='inputOutput' name="diffuseColor' type='SFColor'/>
<field accessType="inputOutput' name='emissiveColor' type='SFColor'/>
<field accessType="inputOutput' name="'specularColor' type='SFColor'/>
<field accessType='inputOutput' name="transparency’' type='SFFloat'/>
<field accessType="inputOutput' name="shininess' type='SFFloat'/>
<field accessType='inputOutput' name="ambientIntensity' type="SFFloat/>
<|S>
<connect nodeField='enabled' protoField="enabled'/>
<connect nodeField="diffuseColor' protoField="diffuseColor'/>
<connect nodeField="emissiveColor' protoField="emissiveColor'/>
<connect nodeField="specularColor' protoField='specularColor'/>
<connect nodeField="transparency' protoField='transparency'/>
<connect nodeField='shininess' protoField='shininess'/>
<connect nodeField='ambientIntensity’ protoField="ambientintensity'/>
</1S>
</Script>

</ProtoBody> D
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ExternProtoDeclare

ExternProtoDeclare references an individual
ProtoDeclare definition in an external scene

+ Allows single “master” definition of a prototype,
avoids versionitis from cut/paste redistributions

* Multiple prototype nodes require multiple
ExternProtoDeclare statements
Includes <field> definitions matching interface
signature of the original prototype
* Minus initial values, so that conflicts are avoided

» Allows X3D browser to “understand” new nodes
and create proper scene graph when loading SD

3D

CONSORTIUM

web

Corresponding ClassicVRML construct: EXTERNPROTO, followed by name, as
shown in Table 14.6, pp. 395-396.

Some or all ExternProtoDeclare field definitions can be omitted if they are not
initialized and not used by any of the corresponding Protolnstance nodes.
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W ArtDecoExamplesExcerpt.x3d [Modified | - Editor
i ADecoExamplesExcerptadd | %| [ =lal
L Q25H #L% @ o0 v9 D

1] <#aml versiom="1.0" =ncoding="UTF-3"2>

2 <!DOCTYPE X3P PUBLIC "I1$0//Web3D//DTD X3D 3.0//EN" "hutp://www.web3d.org/specifications/x3d-3.0.dcd">
nttr://www.w3.ory/2001/ EMLSchema- instance' xsd:nolamsspac

chewalocation='hetp://www. web3d.ora/ sy

3% <X3D profile='Immsrsive' version='3.0' xmlns:xsd
40 <nead>
s <meta content='ArtDecoExamplesExcerpt.x3d' nams='title'/>
& <meta contenc='Exanple ExternProtoDeclare/Frotolnstance usage of X3D/VEML matsrials, originally converted from SGIGapos;s Open Inventor materi
7 <meta contsnc='David Rousssl' name='creator'/>
8 <weta contznc='James Harney, Don Brutzman NPS' name='tramslator'/> N
B <meta contsnc='7 April 2002' nams='erzated’/>
10 <meta content='4 August 2008' nawe='modified' />
11 <meta content='http://vemlstuff.free.fr/materials' nawe='reference’/>
1z <meta contsnc='Universal Media Material Library' name='subjsct'/>
13 ntent='http://wwy.web3d.org/x3d/content/examples/Basic/Universal=dialater ials/ ArtDecoExanples. x3d' name='refersncs’/>
mtent='http://XIdGraphics.com/exanples/ K3dForzhAUChors/ Chapter14-Prototypes/ ArtDecoExanp lesExcerpt. x3d' nawe='identifier'/>
Veml97ToX3dNisSt, hotp://ovrt.nist.gov/vi_x3d.html' name='gensrator'/>
<meta content='../licenss.html' name='licenss'/>
</head>
<Scens>
<ExternProtoDeelars] name=' ArcDeco00' url=!"ArcDecoPrototypesExcerpt.x3dfArtDeco00 E

20 "hutp://K3dGraphics. con/examples/ X3dForVebAuthors/ Chapter 14-Prototypes/ ArtDecoPrototypesExcerpt. x3A#ArtDecal0” "RTTE:/ /Wi, webid, org/x3d/ g
21 <ExternProtoDeclars name='ArtDeco0l' url='"ArtDecoPrototypesEXcerpt.r3dfArtheco0l”
22 "http://E3dGraphics. com/exanples/ ¥3dForizh Authors/ Chapter 14-Prototypes/ArtDecoPrototypesExcerpt . x3d#ArtDecol1” "http://win. webid.org/x3d/ g
23 <ExternProtoDeclare name='ArtDeco02' url='"ArtDecoPrototypesExcerpt.r3dfArtDeco0z”
2a "hetp://¥3dGraphics. con/exanples/¥3dForfebAuthors/ Chapter 14-Frototypes/ArtDecoPrototypesExcerpt. x3dfArtDecol2” "htep://wi. webid.org/x3d/co
25 <Group>
26 <NavigationInfo headlight='false'/>
27 <Viewpoint DEF='Fromt' description='Fromt' fizldOfView='0.785398' position='0.0 0.0 12.0'/>
28 <Viewpoint ‘PersRight' description='Low Right' £icldOfView='0.785398' orisntation='0.74291 0.30772 0.59447 1.2171' position='5.09282 —6.92
28 <Viewpoint Low Left' fi=ld0fView='0.785398' orientation='0.74281 -0.30772 -D.59447 1.2171' position='-£.9282 —6.9
30 <Viewpaint iption='Back' fi=ldOfView='0.785388' orientacion='0.0 1.0 0.0 3.1418' position='0.0 0.0 -12.0'/>
a1 <Transform DEF='Closs_travel'>
3z <PositionInterpolater DEF='Close_Mover' ='0.0 0.25 0.5 0.75 1.0' keyValus='0.0 2.5 0.0 0.0 0.0 0.0 0.0 -2.5 0.0 0.0 0.0 0.0 0.0 2.5 0.0'
33 <TimeSensor DEF='Closs Time' cyelzInce 12.0' loop='true'/>
3a <Viewpoint DEF='Clase’ £ieldOfView='0.785398' position='0.0 0.0 6.0'/>
35 </Transform>
36 <Directionallight dirsction='1.0 -1.0 -1.0¢/>
37 <Dirsctionallight dirsction='0.0 1.0 -0.5' incensity='0.5'/>
3 <Anchor desscription='Back to fromt view' urls'"#Fronc™'s
3@ <Tramsform translacion='0.0 0.0 -0.5'>
a0 <Inline url='"gridBack.x3d" "http://waw.wsbid.oro/x3d/content/examples/Basic/ Universallzdialaterials/gridBack.x3d" />
ar </Transform>
az </ Anchar>
] <Viewpoint DEF='View0O' description='Artdeco00’ £i=ldOfVisy='0,785398' position='-3.75 3.75 3.0'/>
2 1-3.75 3.75 0.0'>
s ArtD=co00 visw' url='"#ViewD0" >

I»]

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-Prototypes/ArtDecoExamplesExcerpt.x3d
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ExternProtoDeclare editor X3D-Edit

ExternProtoDeclare editor for multiple url values
* Note #ProtoName appended to each filename
» Can edit, locally load, or launch each address
» Can sort url list (relative, .x3d before online, .wrl)

® Edit ExternProtoDeclare B‘
External prototype name |ArtDecol0
documentation ‘ht‘D o web3d, or g/x 3d/content/examples/Basic/Universalvediataterials ‘ \ open |

urllist

ArDecoPTOmLypesExcerpt.x 3d #ArDeco0d)
hittp /X 3dGraphics.com faxamples /X 3dForwebAuthors/Chapter 14-Protetypes/ArtDecoPrototypesExcerpt. x 3d #ArtDeco00)
Hittp «//www web 3d.orgixad/content/esxamples Basic/UniversalMediaMaterials/ArtDecoPrototypes.x d #ArtDeco0d]

& (et Lo [Launch set] LEE O]

name \ type \ |accessType \ value \ | appinfo \ documentation |
L | =

] BE
| verify field signatuires using external .x3d declaration \ | Update field signatures using external .x3d dec\arauonj

Comparison compiete, no Protointerface fiefd definitions found in externat file

Author-assist editing feature

[ append new Protolnstance
|append Protolnstance that instantiates this ProtoDeclare | . R
web|3D ) el

CONSORTIUM

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-Prototypes/ArtDecoExamplesExcerpt.x3d

Note that the appinfo field is typically a short description, suitable as a tool tip.
Note that the documentation field is typically a single url value linking to a help page.

A check button lets you confirm whether the ExternProtoDeclare definitions match the
parent ProtoDeclare in a separate file. If there is a mismatch, the incorrect data fields
are highlighted in read. The second button will then replace and fix any mismatches.

Loading the scene holding the referenced ProtoDeclare is sometimes convenient.

Author-assist editing feature allows you to append a corresponding new Protolnstance
that implements this ExternProtoDeclare.

TODO: add ... launch button for documentation url
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appinfo, documentation attributes

The appinfo and documentation attributes
accompany ProtoDeclare, ExternProtoDeclare
and field definitions

* appinfo holds a simple summary or tooltip

* documentation holds a url to further information
These match identical constructs in XML Schema

* Allowing tools to further support authoring, editing

+ Allowing authors to properly document new nodes

These are important to use, and help long-term

extensibility of your work and X3D itself
web|3D )<3D

CONSORTIUM

TODO under consideration: define X3D specification syntax for adding appinfo and
documentation definitions to the ClassicVRML encoding.
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ProtoInstance

Finally you can make copies of your new node:
create Prototype instances using Protolnstance

* Must be preceded by either ProtoDeclare or
ExternProtoDeclare with same name

* Otherwise a run-time error results for end user
Nevertheless simple to invoke and instantiate:
<Protolnstance name="'ArtDeco00'/>
Can override default initialization values for fields
* This is how a prototype is customized upon creation
» <fieldValue name='someField' value='someValue'/>
* Can also initialize child nodes, if any

Corresponding ClassicVRML construct: no keyword, simply use of the prototype
name when a node is expected, as shown in Table 14.7, page 398.

Chapter 14 - Creating Prototype Nodes

40



W ArtDecoExamplesExcerpt.x3d - Editor

e AfDeCOEXaMpIESEXCEMpL X RN
BE-6- AR5E % @ 00 v¥
1 <?xaml version="1.0" encoding="UTF-8"2> !
2 <!DOCTYPE X3P PUBLIC "I1S0//Web3D//DTD X3D 3.0//EN" "http://www.wsb3d.org/specifications/x3d-3.0.dcd">
ZE <K3D profile='Immersive' version='3.0' xmlns:xsd='http://www.w3.org/2001/XMLSchema-instance' xs noNamespac: ation='http://wew.veb3d.org/sy
4 <head>
5 <msta contence! ArtDecoExamplesExcerpt.x3dl name='titla' />
€ <mzta content='Example ExternProtoDeclare/Protolnstance usage of X3D/VRML materials, originally converted from SGl&apos;s Open Inventor materig
7 <meta content='David Roussel' nam: creator' />
8 <meta content='James Harney, Don Brutzman NPS' name='tramslator'/>
s <meta contenc='7 April 2002' name='created'/s I ArtDecoExamp|esExcerpt_X3d I
10 <meta ntent='4 August 2008' nam: modifisd' />
1 <m=ta ntent='http://vrmlstuff.free.fr/materials' nam reference' />
12 <meta ntent='Universal Media Material Library' name='subject'/>
13 <meta contenc='http://wow.web3d.org/x3d/content/examples/Basic/Universalledialaterials/ArtDecoExamples. x3d' name='reference' />
1a <msta contence'http://¥3dGraphics.com/examples/X3dForWebAuthors/Chapterl4—Frototypes/ArtbecoExamplesExcerpt.x3d' name=' identifier'/s
15 <mseta content='Vrml97ToX3dNist, http://ovrt.nist.gov/vi_x3d.html' nams='generater'/>
16 <meta contznc=',./license.html' nam=='license'/>
17 - </heads
18] <Scens> -
10 <ExternProtoDeclars name='ArtDecall' url='"ArtDecoPrototypesExcerpt.x3a#ArtDacold" "hrtp://X3dGraphics.com/examplas/X3dForlsbAuthors/Chapter1d
20 <ExternProtoDeclars name='ArtDecoDl' url='"ArtDecoPrototypesExcerpt.x3d#fArtDeco0l™ "http://X3d h Jcom/ examples/ ¥3dForVzb Auth Chapterld
21 <ExternProtoDeclare name='ArtDecoD2' url='"ArtDecoPrototypesExcerpt.x3d#ArtDeco02™ "http://K3dGraphics.com/examples/X3dForebAuthors/Chapterld:
22| <Group>
23 <NavigationInfe headlighc='falss'/>
24 <Viewpoint DEF='Front' description='Fromnt' fieldOfView='0.785398' position='0.0 0.0 12.0'/>
25 <Viewpoint DEF='PersRight' description='Low Right' fisldOfVisw='0.785398' prientation='0.74291 0.30772 0.59447 1.2171' position='§.9282 -6.9:
26 <Viewpoint DEF='PersLeft' descriptio: fieldOfView='0.785398' orientation 0.74291 -0.30772 -0.59447 1.2171' positions £.9282 -6.9
27 <Viewpoint DEF='Back' description='Back' fi=ld0fViews'0.785398' orisntacion='0.0 1.0 0.0 3.141&' position='0.0 0.0 -12.0'/>

=E
<Diresctionallight direction='1l.0 -1.0 -1.0'/>
<Diresctionallight diresction='0.0 1.0 -0.5' intensicy='0.5'/>
<Anchor description='Back to front view' url: "$Front"'>
0.0 0.0 -0.5'>

<Transform translatiom

<Inline url='"gridBack.x3d" "http://vyw.weh3d.org/x3d/content/sxamples/Basic/ Universallzdiallacerials/ gridBack. x3d" />
</Transform> W Edit Protolnstance

</ Anchar>

<Viewpoint DEF='View00' description='ArtDeco0’ fi=ld0fView='0.785388' posicion='-3.75 3.75 el e —

<Transform cranslation='-3.75 3.75 0.0'>
a2 <Ancheor dsscription='ArtDeco0l view' url='"#Viewd0"'> | material [ | weo| [
a3 <Shape>
P <Appearances Referenced Prototype [ArtDeco0d [+
a5 <Protolnstance containerFisld='material' name='ArcDecoD0'/> fieldvalue nitializations
a8 </Appearance> | = < 5 = ]
£y <Sphers DEF='Ball' radius='0.5'/>
8| - </Shape>
FE </ nchor >
SDE <Transform translation='0.0 0.3 0.5'>

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-Prototypes/ArtDecoExamplesExcerpt.x3d

Need Protolnstance editor snapshot (TODO, bug 1765, fails when no fieldValue given)
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containerField considerations

containerField is how the field name for a node
is provided, relative to the node's parent

 Usually not needed since default matches most
common case: containerField ='children'

+ ClassicVRML syntax is different, more verbose
* As ever, functionality is identical

<I-- Rendered geometry follows prototype declaration -->
<Shape>
<Sphere/>
<Appearance>
<Protolnstance containerField='material’
name='MaterialModulator'>
<fieldValue name="enabled’ value='true'/>
<fieldValue name="diffuseColor' value='0.5 0.1 0.1"/>
</Protolnstance>
</Appearance>
</Shape>

# Rendered geometry follows prototype declaration
Shape {
geometry Sphere {

appearance Appearance {
material MaterialModulator {
enabled TRUE
diffuseColor 0.5 0.1 0.1
}
}
}

There have been a number of proposals to make Protolnstance elements into “native
node” elements,s and to replace the containerField attribute with named elements,
also called “wrapper tags.” Although these approaches have some interesting
characteristics, they also have a significant number of drawbacks when applied to
XML syntax.

The primary virtue of the Protolnstance/containerField approach is that author-defined
prototype instances can be validated by XML. By contrast, defining new XML
elements that match the prototype names is visually appealing, but this approach
quickly leads to nonvalidatable, erroneous content. So X3D doesn't do that.
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fieldValue initializations 1

fieldValue name must match; initialization values
must match the type specified in declaration
+ Otherwise a run-time error results for end user
+ Take special care to check correctness, avoid errors

To initialize simple types: use value parameter

<Protolnstance name='MaterialModulator’
containerField='material'>
<fieldValue name='enabled' value='true'l>
<fieldValue name='diffuseColor' value='0.5 0.1 0.1'/>
</Protolnstance>

3D X3D

Re-using the same default initialization value is OK. Actually this is a common
debugging technique when testing various combinations of field initialization values.

web

Chapter 14 - Creating Prototype Nodes
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fieldValue initializations 2

To initialize SFNode or MFNode types, use
contained nodes within the fieldValue element:

<Protolnstance name='SomethingNew'>
<fieldValue name="newSFNodeField'>
<!l-- initialization node goes here -->
</fieldValue>
</Protolnstance>

As might be expected, fieldValue initializations
are only allowed for fields with accessType of
initializeOnly or inputOutput

3D SD

CONSORTIUM

web

Re-using the same default initialization value is OK. Actually this is a common
debugging technique when testing various combinations of field initialization values.
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W MaterialModulator.x3d - Editor = (=1ES]
e MaterialModulator. x3d RIDET I
BE-t- ATRS5P[FeR gu 0 ve
1 <?aml version="1.0" encoding="UTF-8"2> [
2 <IDOCTYPE X3D PUBLIC "ISO//Wsh3D//DTD X3D 3.1//EN" "http://wuyw.wsh3d.org/specifications/x3d-3.1.dtd"s
3% <E3D profils='Immersive’ version='3.1' xmlns:xsd='htop://wnw.ud.org/2001/EMLSchema-instance’ xsd:nolamespacsSchemalocation='htop://wwy.wsb3d.org/spe
40 <heads
5 <meta contsnt='MaterialModulator.x3d' name='title'/>
5 <meta content='Nimic a Material nods and modulate fields as an animation effsct' names='dsscription’/>
7 <meta contznc='Don Brutzman' nawe='creater'/:
8 <meta contznt='10 March 2008' nawe='crzated' /> )
s <meta content='3 August 2008' name='modifizd' /> I MaterialModulator.x3d part 1 I
10 <meta content='¥3D prototype requiring Script inputOutput fislds' name='subject'/> =
1 <meta content='MaterialModulator.png' name='image'/>
12 <meta content='htep://¥3dGraphics.com/examples/¥3dForisbAuthors/Chapterid-Frototypes/Hateriallodulator.x3d' name='identifisr'/>
13 <msta content='X3D-Edit 3.2, hutps://savage.nps.edu/X3D-Edit' name='gensrator'/>
14 <meta contsnt='../../licenss.html' nawe='license'/»
15 </head>
16 <Scens>
17 <Protobeclare appinfo='mimic a Material node and modulate fislds as an animation effect' name='NaterialModulator's
18] <Protolntsrface>
19 =ssType=' inputoutput’ snabled' type='SFBool' valus='trus'/>
20 * inputoucput’ diffussColer' type 0.8 0.8 0.8'/>
21 * inputoucput’ emissiveColor' tup 000>
22 * inputOutput ' specularColor' tvp 000>
23 * inputucput’ transparsney' type='SFFloat' 0.0'/>
24 * inputucput’ shininsss' type='3FFloat’ value='0.2'/>
25 <fisld accessType='inputOutput' name='ambientIntensity' typs='SFFloat' valus='D.2'/>
26| - </Protolntertace> =
27 g <ProtoBody>
28] <Matsrial DEF='HMaterialllode'>
28 <155
30 <connect nodsFisld='diffuseColor' protoFisld='diffussColor'/> ,mi modate fieds E
31 <connset nodsFizld='emissiveColor' protofizld='emissiveColor!'/>
32 <conmect nodsFisld='specularColor' proteFizld='specularColer'/> documentatin| J
33 <connect nodsFizld='transparsncy' protoFisld='transparency'/> Protolnterface fied defintions
34 <conn=ct nodsFi=ld='shininess' protoField='shininess'/> name. tye. [ accessType | value [ eppinfo ‘documentation
35 <connsct nodsFizld='ambientIntensity' protoFicld='ambientIntensity'/> e Eoad Toueuag o BOE
36 /135> enistveCoor  SECobr IFEUOUTE 000
soeciCoor  SFCobr rouOUTUE 000
37| b </Matsrials maspaeey st routouTE 00
niness S0t roUIOUTUE 02
38| <Script DEF='MaterialModulatorScript' dirsctOutput='trus'> lambientintensty  SFFloat IMoUCUTRLE 02
39 <fizld accessType=' inpucOutput’ name='snabled' type='SFBool'/> FElEn
a0 <field accessType=' inputOutput’' name='diffussColor' type='SFColor'/> =
a <field accessType='outputOnly' neme='newCalor' type='SFColor' value='0 0 0 f Authorassist editig features
az <field accessType='inputOnly' name='clockTrigger' type='SFTime'/> [lepper Winsert cefel ild vales
a3 O fare: [ sertrew Scrt s
a4 ‘enabled' protoFizld='enabled'/>
45 odsFizld='diffussColor' protoFizld='diffuss=Color'/> [Accept] [Dscara) e ]
E]

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-Prototypes/MaterialModulator.x3d

The ProtoDeclare editing panel provides a single interface to enter, view and change
ProtoDeclare, Protolnstance, and ProtoBody.

A separate panel for individual field editing is also provided:

W Edit field

name

type |SFE.-:|-:|I ['l

accessType [inputOquut 'l

value
frus

appinfa | |

documentation | |

L Ok ”Cancel” Help ]
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W MaterialModulator.x3d - Editor

- Hateratocuiaor <3d ]

@E-L- QLS P a% 08 v 9

37| </Material> . =

2o I MaterialModulator.x3d part 2 I

3s

: :

az ype=! SFTime

43 0

4 e la=tenabled’ protofizld='snabled'/» containerField oF@ |

a5 <connect node: d='diffus=Color' protoFisld='diffuseColor'/> El@q USE ) I::‘

26| </185> 9 ® I~

a7 <! [CDATA[

48/| eccmascript: Referenced Frototype | MateriaModulator B

ae

50|| function initialize () fieldvalue initializations

st . - averride| name [ tpe [ accesstype | valie

:; : newColor = diffuseColor; // start with corrs ol bl SRool mputdutt bua
diffuseCalor  SFColor  Inputoutput 050.10.1]

54 O emissiveColor  SFColor  inputoutput 0o0n

55 O specularColor  SFColor  inputOutput 0ao

56 || transparency  SFFlbat  inputoutnut 0.0

= m| shininess  SFFloat  inputOutput 02| |

sz | ambientintsnsity  SFFloat  inputoutput 0.2

59
&0
&l
&2
&3 e
&a . . , . =+ /) ne
es|| 1 W Edit fieldValue
es|| 115

87| </3cript>

€8 <ROUTE fromFizld='newColor' fromd
&3
70

({0

|_ok_|[cancel || belp |

FrotoDeclare name: MaterialModulator

Protolnstance fisldValue:

name. bnapled 5800l iputoutpul]~| |

value ‘We E‘ :

| ok |[cancel|[ melp ||

= MaterialModulater'>
50 Vmwer 0 viewer B 0 views:

775 ;
8 —
79 .5 0.10.1/x

80 - </Protolnstance>

81| </ Appearance>

oz| - </Shape>

83 </Scenss
84 b </x3D>

72 ms — (oLl A S < IS AES) 04/ €] AL S <[] AEIS o) 6] <Al S < (2] AEIS

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-Prototypes/MaterialModulator.x3d

Note that the editing panel shows that only two <fieldValue> initializations are being
overridden. The other <fieldValue> defaults are shown as a convenience.

The screen snapshot series in the lower right illustrate how the diffuseColor for the
MaterialModulator nodes causes the Sphere appearance to change rapidly.

A separate panel for individual <fieldValue> editing is also provided. Note that it will
list all available fields, allowing selection of the field of interest to be overridden. Here
is the same <fieldValue> editing panel shown on the slide above, but with the author
selecting the pull-down menu to choose the already-defined field of interest.

T Edit fieldValue X

ProtoDeclare name: MaterialModulator

Protolnstance fizldvalue:

name ﬁnabled ﬁmmmt' -
value

diffuseColor SFAColor iNputoutput
emissiveColor SFHCoilor inputoutput
specularColor SFColor inputOuUtput
transparency SFFioal inpUtOuUtput
shininess SFFioal inpUtOuUtput
ambientintensity SFFioal inpuUtoUtput

| 0K ||Cance| || Help
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[Pl Protolnstance

Protolnstance creates a copy of a locally or externally defined PROTOtype node.
Hint: override default initializations of field values using <fieldValue> tags.
Warning: match PROTO node type to local context.

[name of the PROTO node being instanced NMTOKEN #REQUIRED]

[DEF ID #IMPLIED]
[DEF defines a unique ID name for this node, referencable by other nodes.
Hint: descriptive DEF names improve clarity and help document a model.

[USE IDREF #IMPLIED]
USE means reuse an already DEF-ed node ID, ignoring _all_other atributes and children.
Hint: USEing other geometry (instead of duplicating nodes) can improve performance.
Warning: do NOT include DEF (o any other atribute values) when using a USE attribute!

[ontainerField

[containerField: N\MTOKEN "children"]
containerField is the field-label prefix indicating relationship to parent node. Examples: geometry Bos, children Group, proy Shape. containerField attribute is only supported in XML
lencoding of X3D scenes.

[class CDATA #IMPLIED]
class is a space-separated list of classes, reserved for use by XML stylesheets. class attribute is only supported in XML encoding of X3D scenes.

Top Resources

i

" fieldValue

A fieldValue element is used to re-initialize default field values in Protolnstances. Field names must be already defined in ProtoDeclare or ExternProtoDeclare.
Hint: put initializing SFNode/MFNode into fieldValue's contained content.

[name: NMTOKEN #REQUIRED]
Name of this field (already defined in ProtoDeclare or ExternProtoDeclare)

fatue

[value: outputOnly CDATA #IMPLIED]
Initial value for this field (overrides default initialization value in ProtoDeclare or ExternProtoDeclare).
Hint: initialize SFNode/MFNode using contained content instead.

X3D Tooltips for Protolnstance and fieldValue

http://www.web3d.org/x3d/content/X3dTooltips.html#Protolnstance

http://www.web3d.org/x3d/content/X3dTooltips.html#fieldValue

Chapter 14 - Creating Prototype Nodes
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Detailed example: ViewFrustrum

ViewFrustum is a helpful visualization prototype
* Prototypes simplify creation of new X3D nodes

Shows near and far clipping planes
that truncate the viewable area

* Depends on Viewpoint and
NavigationInfo parameters

halfwidth

fieldOfView / 2

Near clipping plane distance = avatarSize[0]
Far clipping plane distance = visibilityLimit

nearHalfWidth = tan(fieldOfView / 2) * avatarSize[0];
farHalfWidth = tan(fieldOfView / 2) * visibilityLimit;

Oblique view

Viewpoint and NavigationInfo fields are covered in Chapter 4, Viewing and Navigation.

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-Prototypes/ViewFrustrumExample.x3d

Chapter04-ViewingNavigation
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ViewFrustrum prototype, example

Good practice: make two ==
separate files to simplify
ExternProtoDeclare reuse

‘ ViewFrustrumPrototype x3d - Navigator

|ViewFrustrumExamp\e x3d - Mavigator =|

1<2)version="1.0" encoding="UTF-8"

[T PUBLIC "1SO//\Web3D//DTD ¥3D 3....
(3D xmins xsd="http: /fww f

€ head

B € Scena

&€ Protolnterface
€% field typ

<& field v
<& field v

p
i €3 field valus typ
&2 protofody

Ef- €¥ProtoDeclare appinfo="Display view frustrum...

E}- € Anchor description="ViewFrustrumgxamp...
= €2 Shape

€ Appearance

€% Text string=""ViewFrustrumExample.x

Filters: g

-\ 7| version="1.0" encoding="UTF-8"
- @ PUBLIC "1SO//Web3D//DTD X
- €3 X3D xmins:xsd="http:/fwww.w
€¥head
B4 Sgan

B é¥ ExternPrataDeclare appinfo="Display

- <€§>: = i ‘
=-f¢% Protolnstance nam

€¥ Viewpaint positi
€& Viewpoaint de:
€2 Viewpoint positi
€% NavigationInfc
€% Inline DEF
Bl € Transform
~ €& Inline DEF

Filters: g

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-Prototypes/ViewFrustrumPrototype.x3d

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-Prototypes/ViewFrustrumExample.x3d
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Prototype features of interest

Highlighted ProtoDeclare, ExternProtoDeclare,
ProtoInstance and Script show:

Chapter04-ViewingNavigation

Using initialize() method to setup geometry nodes
Usage of IS/connect for direct node inspection

Usage of event-passing via ROUTE when changing
Extrusion, which doesn't support direct modification

Matching type and accessType, toString() function
External script code, accessing node fields
Duplicate ur/ addresses, local and remote
Browser.println statements, silencable by trace field
Internal var declarations, Javascript Math library

51



W ViewFrustrumPrototype.
4 ViewFrustrumPrototype ! I |

BE-e- ATS5E £ ed v¥ =

pLE <Scene> ™

20 <ProtoDeclare appinfo='Display view frustrum associated with a given pair of Viswpoint NavigationInfo nodes' name='ViegFrustrum'>

22 <fisld 'initializeOnly' name='ViewpointNods' type='SFlods'> . . .

2 - - field definitions

24 </fisld>

25 <field 'initializeOnly' name='NavigationInfoNode' type='SFlNode'>

27 </Lisld>

28 <field inputQutput’ lineColor' typs='SFColor' wvalu=='0.9 0.9 0.9'/> |

29 <field inputOutput' frustrumColor' type='SFColer' valu=='0.8 0.8 0.8'/>

30 <field inputOutpuc’ transparency' typse='SFFloat' value='0.5'/>

31 <field 'inputdutput' appinfo='assumed ratio height/width' name='aspectRatio' type='5SFFloat' valus='0.75'/>

32 <field initializeOnly' name='trace' ctype=s'SFBool! valus='trus'/=

33 </Protolnterface>

3451 <FroteBodyr

3501 <Transform DEF='PositionTransform' rotation='0 1 0 3.14159'>

36 [ <Transform DEF='OrientationTransform's> . .

73 Coordinate points

38 <IndexsdlLineSet DEF='Frustrumlines' coordindex='0 1 2 3 0 -14 5 & 74 -104-115-128&-137-1'> .

39 <Coordinate DEF='FrustrumCoordinate' point='0 0 0000000000000000000000'/> f |

= oroutline,

i need initialization

az [l <Material>

a3 [ <IS>

aa <connect nodsFisld='smissiveColor' protoFislds'linsColor'/>

45 - </ 18>

46 </Material>

a7 - </ Appearances

a8 </Shape>

ae <Shape>

50 <Extrusion DEF='FrustrumExtrusion'/> .

2 Cippearance DEF-Trustrumippscrance : Extrusion for frustum

52 <Material>

s <5 polygons,

54 <connect nodsFizld='diffuseColor' protoFis 'frustrumColor'/s age . N

55 <commect modaFieldetransparency! protoFieldstransparency'/> need initialization

56 [ </ 15>

57| r </Material>

58 - </ Appearance>

59 - </Shape>

&[] <Shape>

o cophers radiuss'0.250/5 Small Sphere shows

62 <Appearance USE='FrustrumAppsarance'/> . . e

el Viewpoint position

&4 </Transform> L

65| </Transform:- ‘L
[»

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-Prototypes/ViewFrustrumPrototype.x3d
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W ViewFrustrumPrototype.x3d - Editor

e ViewFrustrumPrototype.x I =
BE-b- AB9E P4 69 00 99 9

B Taps =
&4 </Transform>

85 </Transform>

&6 <Seript DEF='GeometryCompucationseriptl dirsctOutpuc='trus' url='"ViewFrustrumScript.is” "htcp://X3dGraphics.com/examples/X3dForiehAuchors/

&7 <fisld accessType='initializeOnly' name='ViewpointNode' type='SFNode'/>

&8 <field accessType='initializeOnly' name='NavigationInfoNode' typ=='SFNode'/> Match

[ <field 55Type='initializeOnly' name='FrustrunCoordinate’ SFNode' >

70 <Coordinate U3

rusbomoardinacal - i Protolnterface
7 </field> . . s
72 <fizld accessTyps='initializeOnly' name='FrustrumExtrusion' type='SFode'> f|e|d def|n|t|0ns

73 <Extrusion USE='FrustrumEXtrusion'/»
74 </fisld>
75 <field accessType='inputOnly' name='recompute' type='SFBool'/>

‘assumed ratio height/width' name='aspectRatio' type='SFFloat'/>

76 <field
<field
<fizld
<fizld
<fizld
<field
<fisld
<15>

ssType='inputOutput' appint
ssTyps=='outputOnly’ name='position_changsd' type='SFVsc3f'/>

ssType='outputOnly' name='orisntatieon_changsd' type='SFRotation'/> Output flelds for
outputOnly' nams='spins_changsd' typs='MFVEedf'/> .
outputOnly' name='scals_changed' type='MFVec2f'/> ROUTE IInkS
‘outputonly’ !point_changed' type='MFVec3f'/>

crace! SFEooll/>

Lgpe:

pame:

<connzct nodsFizld='ViewpointNods' protofizld='ViewpointNeds'/> IS/ | k
<comnzct nodsFizld='NavigationInfoNode' protoFizld='NavigationInfoNods'/» Connect INKS

aspsctRatio’ protoFizld='aspectRatio’/> matCh fleld deflnltlons

<connsct nodsFizld

<connect l=Fiel trace' protoFisld='trace'/>
/1
</Script> L

0 <ROUTE fromFisld='position_changsd' Iromo GeometryComputationScript' toFisld='translation' tolNod: PositionTransform'/> [
€1 <ROUTE fromFizld='orientation_changsd' ZIr GeometryComputationScript' toFisld='rotation' tolNod: QrientationTransform'/>
92 <ROUTE fromFi=ld='spine changsd' fromNods=='GeometryComputationScript' toFisld='set_spine' tolode: FrustrumExtrusion'/> ROUTE
°3 <ROUTE fromFie 'scale_changed' fromil 'GeometryComputationScript' set_scale' toNo FrustrumExtrusion'/>
c4 <ROUTE fromFicld='point_changed' fromifode='GeometryComputationScript' point' tollods='FrustrumCoordinate' /> ||nkS
o5 </ProtoBody>
96| </ProtoDeclare>
97 - is —=>
g8 [ <Anchor description ViewFrustrumExample' paramste 'target=_blank' url='"VieyFrustrumExample.x3d" "http://X3dGraphics.com/examples/E3dForiebiu
99 <Shape>
100 <Appearances
101 <Material diffus; lor='0.8 0.4 0'/>
102 </Appearance>
103 [-] <Text string='"ViewFrustrumExample.x3d" "is a Prototype declaration fil 'n "For an example scens using this node, " "click this text and
1lo4 <FontStyle juscify='"MIDDLE" "MIDDLE"' size='0.8'/>
105 </ Text>
10e| [ User selects Text message
107 </Anchor>
i | — to launch example scene

g - </X3D>

66:47 |[INS

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-Prototypes/ViewFrustrumPrototype.x3d
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Editing the Script as a separate file provides Netbeans javascript syntax checking, code

W ViewF rustrumS:
] ViewFrustrums:

RE-&- A5l £ %

BT

120 funetion initialize ()

13 {

14 wvar scriptName = 'ViewFrustrumScript';

15

le if ((ViewpointNeds == null) || (NavigationInfoNodz == null))

= b

18 Browser.println ('[' + scriptName + '] ' + 'Viewpoint and/or NavigationInfo undsfinsd, no ViewFrustrum drawn');
c .

0 1

a it (trace) Prowser.primcin ( [+ + scripemams + 1 s ot 4 .

2 [ + VicupointNode. position. taString() + "' + Examine
- + Vicwpointiods.ozzentat ion. costringl) + | 7 + . .

3 + Viswpointtiode. £isla0sview. sosteso + o+ o0 VIEWPOINE
c

position chan wpointliode . posicion;

var nearClipPlaneDistance = NavigationInfoNode.avatarSize(0];

var farClipPlaneDistance

NavigationInfoNode.visibilityLim
if (farClipPlansDistance == 0) farClipPlansDistance = 10000.0;

var nearHalfWidth
var farHalfWidth

Math.tan(ViewpointNods.fisldOfView /

2.0) * nsarClipPlansDistances;
Math.tan(ViewpointNode.fi=ldOfView / 2.0) * farClipPlansDistance;

spine_changed = new MFVec3f (new SFVec3f (0.0, 0.0, nearClipPlansDistance),

new SFVec3f (0.0, 0.0, farClipPlansDistance));

EERBYRGERY

6 orientation_g: ewpointlods.orisntation_chang=d;

=

8 if (trac intln ('[' + soriptName + '] ' + 'i;put ' +

] | <May ratar: '+ NavigationInfolade.avatarSize.toString() + ' +
0 ! visibilitylimic="' + NavigationInfoNode.visibilityLimit.toString() + '

~ Examine
"NavigationInfo

Compute
Extrusion
frustum

Compute
Coordinate
points for
outline

scale_changed = new MFVec2f (new SFVec2f (nearHalfWidth, aspectRatic * nearHalfUideh),
new SFVec2f ( farHalfWideh, aspsecRacic *  farHalfWideh)):

a if (trace) Browser.prinmtln ('[' + Scriptlame + '] ' + ‘ourpuc ' o+

3 '<Extrusion DEF="FrustruwExtrusien” +

a1 [ toString() + 7t +

a5 ctoString() + 170 4 /e

26

Ly point_changsd = new HFVec3f {

a8 new SFVec3f ( nearHalfUidth, aspsctFacio  nearHalfWidth, nearClipflansDistance),

2 new SFVec3f ( nearBalfUidth, -a * nearBalfWidth, n=arClipPlansDistance),

50 new SFVec3f (-nearHalfUidth, -asp * nearHalfWidth, mearClipPlansDistanee),

51 new SFVec3f (-nearHalfWidth, * nearBalfWidth, n=arClipPlansDistance),

52 new SFVec3f ( farKalfUidth, * farHalfWidth, farClipPlansDistanee),

53 new SFVec3f ( farHalfWidth, * -farBalfWidth, farClipPlansDistance),

54 new SFVec3f ( -farKalfUidth, * -farHalfWidth, farClipPlansDistanee),

55 new SFVec3f ( -farHalfUidch, * farHalfWidch, farClipPlansDistance);

56 if (trace) Browser.prinmtln ('[' + scriptlame + '] ' + 'outpuc ' +

57 ' dinate DEF="Frustrum "t

58 ! point="' + point StoString() + U0 4 /a0

ss by

&0

12:20 |[INS

coloration, code completion, etc. This can catch a lot of errors.

Script header:

// Description:

//
/7

// Identifier:

Filename:

Author:

ViewFrustrumScript.js

Don Brutzman

Perform geometric computations for ViewFrustrum prototype

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapterl4-Prototypes/ViewFrustrumScript.js

/7
//
//
//
/7
//

Created:
Revised:
Reference:
Reference:
Drawing:

License:

16 August 2008

17 August 2008
ViewFrustrumPrototype.x3d
ViewFrustrumkExample.x3d
ViewFrustrumComputation.png

../license.html

Chapter04-ViewingNavigation
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@ ViewFrustrumExample.x3d [Modified ] - Editor [=I[E3
[T ———— Dl

BE-L- AR5 #4&% ol v¥ =2

1| <7aml version=r1.0" =neoding=vUTF-87>

z <!DOCTYPE X3D PUBLIC "I130//Web3D//DTD X¥3D 3.2//EN" "http://uwww.web3d.org/specifications/x3d-3.2.ded">

3 Immersive' version='3.2' xmlns:xsi http://wwy.w3.org/2001/XMLSchepa-instance' xsd:noNamsspaceSchemalocatio: http://wwy.wzb3d,.org/specifi|

a

5 <meta content='ViewFrustrumExample.x3d' nam=='title'/>

s Display view frustrum associated with a given pair of Vievpoint, NavigationInfo nedss' name=asseription’/>

7 ='Don Brutzman' name='creator'/>

s ='1s August 2008 nam

a9 17 August 2008' nam

10 pe.x3d' naws='reference'/>

11 /iswFrustrumComputation.png' name='drawing' />

12 ViewFrustrumCverheadView.png' imags'/>

13 ViewFrustrumCbliqusView.png' name='image'/>

14 wview culling frustrum' name='subject'/>

15 <meta content='http://X3dGraphics.con/examples/X3dForWebAuthors/Chapterld-Prototypes/VievFrustrumExanple . x3d' nawe='identifiesr'/>

16 <msta contenc='¥3D-Edit, https://savage.nps.sdu/¥3D-Edit' name='gensrator'/s

17 <meta conten ./license.html' nam=='license'/>

18/

12 g

20| nProtobeclars appinios 1splay visw Ifrustrum assoclat with a given pair o 1swpolnt NavigationInfo nodss

21 name='ViewFrustrum' url='"ViswFrustrumPrototyps.x3d” "http://X3dGraphics.com/sxamples/X3dForlebAuthors/Chapterl4-Prototypes/VisuFrustr urototyps
22 initializzOnly' naws='ViewpointNods' typs='SFNode'/>

23 initializeOnly' name='NavigationInfolods' typs='SFlode’/>

24 inputOutput' name='linsColor' type='SFColor'/s . .

25 IRPUTOUTpUC! names' frustrumColor! type=rSFColor'/> field definit

26 inputOutput' name='tramsparency' typs='SFFloat'/> e L. .e I_nl IQnS,

27 inputOucpuc’ appinfos'assumed ratic height/width' nawe='aspectRacic’ cype='SFFleat'/» no initializations

28 initializeOnly' name='trace' type='SFBool'/> |

29 - </ExternProtoDeclare>

30 = Tr—

zig <ProtoInstance name='ViewFrustrun| >

32 <fiszldValus nams='ViewpointNode':>

33 <Viswpoint DEF='TestViswpoint' fisldOfVisws='0.78'/>

34 </fiesldValus>

35|z <fielavalus name='NavigationInfolods'> " s :

B g onnte Do e sacs ontnten ezt 1. 075 v | fiEIAValue initializations

3| b </Tizlavalue> .

5 CEelialue nane Linedolor! valuen 0.5 0.5 0.5/ override default values

3¢ <fiszldvValus nam frustrumColor' walu 0.8 0.8 0.8'/>

a0 <fieldValus name='transparsncy’ valus='0.75'/>

41 - <:Prmhmlnﬁhanc=>

az TVISUPOLNT MoSorintione!APGVE Wiswl oricmationeil 00 S1.57 Posicion 0 40 075

43 <Viewpoint de: ription='Frustrum viswpoint'/>

44 <Viewpoint description='Bshind frustrum viswpoint' positio: 00 15'/>

a5 <NavigationInfo typs='"EXAMINE" "FLY" "ANY" />

48 —— assists —-

@ <Inline DEF=IGEiqKZ' wri='v../../Savage/Tools/AUChoring/Grid%Z_J0x20Fix=d.x347 THCCPS://Savags.nps.sdw/ Savags/Tools/ Author ing/GridXZ_20x20Fixed. x3an

ABE‘ <Transform scale='5 5 5'>

3L1:38 NS

http://X3dGraphics.com/examples/X3dForWebAuthors/Chapter14-Prototypes/ViewFrustrumExample.x3d
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Additional Prototype Examples

Numerous prototypes and examples are available
in the Savage archive, especially

* https://savage.nps.edu/Savage/Tools/Animation
Arbitrary Axis Cylinder Sensor, Color Sequencer,
Double Click Touch Sensor, Flying Text, Hidden
Viewpoint, Material Choice, Material Toggle, Push
Button, Relative Proximity Sensor, Slider Float,
Slider Integer, Time Delay Sensor, Viewpoint
Sequencer, Waypoint Interpolator

* https://savage.nps.edu/Savage/Tools/Authoring
Animated Viewpoint Recorder, Single Type
Conversion, View Position Orientation SD

3D

CONSORTIUM

web

Each of these prototypes has both __ Prototypes.x3d and __Examples.x3d scenes,
showing ProtoDeclare definitions and separate ExternProtoDeclare invocations.

Looking at examples is very helpful for designing your own prototypes.

Each of these are maintained under version control and offered under an open-source
license.

https://savage.nps.edu/svn/nps/Savage

Chapter 14 - Creating Prototype Nodes
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Chapter Summary

Concepts
* Motivation and Functional Summary

Functional Descriptions and Examples

* ProtoDeclare, Protolnterface, ProtoBody and
field declarations

+ IS / connect linking of field interfaces to internals
ExternProtoDeclare and field signatures
Protolnstance, containerField, fieldValue initializations

» Advanced examples: design and re-use
web|3D )<3D

CONSORTIUM
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Suggested exercises

Add a given external prototype declaration and
instance to improve an already-existing scene
Write three prototypes of increasing complexity:
* No Protolnterface, no field definitions
* One or more field definitions, no Script
+ Multiple field definitions, multiple IS/connect, Script
Design a multiple fan-in fan-out prototype by

emulating an existing X3D node while adding
new functionality

* Example: MaterialModulate
web|3D )<3D

CONSORTIUM
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X3D: Extensible 3D Graphics for Web Authors
by Don Brutzman and Leonard Daly, Morgan
Kaufmann Publishers, April 2007, 468 pages.

» Chapter 14, Creating Prototype Nodes
* http://x3dGraphics.com
* http://x3dgraphics.com/examples/X3dForWebAuthors

X3D Resources
* http://www.web3d.org/x3d/content/examples/X3dResources.html
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web
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References 2

X3D-Edit Authoring Tool
* https://savage.nps.edu/X3D-Edit

X3D Scene Authoring Hints

¢ http://x3dgraphics.com/examples/X3dSceneAuthoringHints.html
(especially those for Inline and Prototypes)

X3D Graphics Specification
* http://www.web3d.org/x3d/specifications
+ Also available as help pages within X3D-Edit

3D 3D

CONSORTIUM

web

Prototyping Excerpts from Scene Authoring Hints
Prototype Declarations
* Follow X3D naming conventions for node and field definitions.

* Provide useful/safe default initialization values for each field, rather than depending on default field values
internal to the ProtoBody.

* Include annotation tooltips for each field.
* Avoid copying ProtoDeclare definitions into scenes, instead copy ExternProtoDeclare/Protolnstance definitions.
* Tooltips for ProtoDeclare, Protolnterface and ProtoBody
* X3D specification
External Prototype Declarations
* Do not wrap field definitions in a Protolnterface element since that construct is illegal.

* For important prototypes, make a separate NewNodeExample.x3d scene that provides copyable/reusable
ExternProtoDeclare/Protolnstance definitions corresponding to each NewNodePrototype.x3d scene. This
encourages authors to avoid copying ProtoDeclare definitions, so that a master version remains stable and
improvable.

* Do not include initialization values in field definitions. They are illegal since the defaults in the original
ProtoDeclare field declarations take precedence.

* Copy annotation tooltips from corresponding ProtoDeclare tooltips for each ExternProtoDeclare field.
* ExternProtoDeclare tooltips and X3D specification

Prototype Instances

* Explicitly include initialization values, even if they match default values, to ensure proper operation. Sometimes
a prototype can have different initialization values than expected, if it is modified elsewhere.

* Remember to include proper containerField attribute, identifying parent-node field name for this Protolnstance.
Default value: children. Example values: color, coord, geometry, fontStyle, proxy, sound, texture, textureTransform.

* First debug proper Protolnstance operation in the scene defining the original ProtoDeclare, rather than using
an ExternProtoDeclare. Why - to make sure they work first! Browser debugging can be more cryptic for externally
defined prototypes and different versions may occur in various remote url addresses, making it difficult to
determine precisely which ExternProtoDeclare is being referenced.

* Protolnstance tooltips and X3D specification
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VRML 2.0 Sourcebook by Andrea L. Ames,
David R. Nadeau, and John L. Moreland,
John Wiley & Sons, 1996.

* http://www.wiley.com/legacy/compbooks/vrml2sbk/cover/cover.htm
+ http://www.web3d.org/x3d/content/examples/Vrml2.0Sourcebook

* Chapter 31 - Prototypes

web
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Don Brutzman

brutzman@nps.edu

http://faculty.nps.edu/brutzman

Code USW/Br, Naval Postgraduate School
Monterey California 93943-5000 USA
1.831.656.2149 voice
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CGEMS, SIGGRAPH, Eurographics

The Computer Graphics Educational Materials
Source(CGEMS) site is designed for educators
+ to provide a source of refereed high-quality content
* as a service to the Computer Graphics community
+ freely available, directly prepared for classroom use
* http://cgems.inesc.pt

X3D for Web Authors recognized by CGEMS! ©
* Book materials: X3D-Edit tool, examples, slidesets
*+ Received jury award for Best Submission 2008

CGEMS supported by SIGGRAPH, Eurographics
cgl’ms '

From the CGEMS home page:
* http://cgems.inesc.pt

Welcome to CGEMS - Computer Graphics Educational Materials Source. The
CGEMS site is designed for educators to provide a source of refereed high-

quality content as a service to the Computer Graphics community as a whole.
Materials herein are freely available and directly prepared for your classroom.

List of all published modules:
« http://cgems.inesc.pt/authors/ListModules.aspx a

ACMSIGGRAPH

CGEMS Editorial Policy:
* http://cgems.inesc.pt/EditorialPolicy.htm
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Creative Commons open-source license

http://creativecommons.org/licenses/by-nc-sa/3.0

You are free:

to Share — o copy, distribute and ransmit the work

10 Remix—to adaptthe work

ite the workiin the manner specified by the
any way that suggests thatthey endorse

terms of this work. The best way to do this is with

copyright holder

Attribution-Noncommercial-Share Alike 3.0 Unported
You are free:
* to Share — to copy, distribute and transmit the work
* to Remix — to adapt the work
Under the following conditions:

* Attribution. You must attribute the work in the manner specified by the author or
licensor (but not in any way that suggests that they endorse you or your use of the
work).

Attribute this work: What does "Attribute this work" mean?

The page you came from contained embedded licensing metadata, including how
the creator wishes to be attributed for re-use. You can use the HTML here to cite the
work. Doing so will also include metadata on your page so that others can find the
original work as well.

* Noncommercial. You may not use this work for commercial purposes.

* Share Alike. If you alter, transform, or build upon this work, you may distribute the
resulting work only under the same or similar license to this one.

* For any reuse or distribution, you must make clear to others the license terms of
this work. The best way to do this is with a link to this web page.

* Any of the above conditions can be waived if you get permission from the
copyright holder.

* Nothing in this license impairs or restricts the author's moral rights.

Chapter 14 - Creating Prototype Nodes 66



Open-source license
for X3D-Edit software and X3D example scenes

http://www.web3d.org/x3d/content/examples/license.html

Copyright (c) 1995-2013 held by the author(s). All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

e Redistributions of source code must retain the above copyright notice, this list of conditions and the following
disclaimer.

e Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

e Neither the names of the Naval Postgraduate School (NPS) Modeling Virtual Environments and Simulation
(MOVES) Institute nor the names of its contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS
OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR
TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

License available at
http://www.web3d.org/x3d/content/examples/license.txt
http://www.web3d.org/x3d/content/examples/license.html

Good references on open source:

Andrew M. St. Laurent, Understanding Open Source and Free
Software Licensing, O'Reilly Publishing, Sebastopol California,
August 2004. http://oreilly.com/catalog/9780596005818/index.html

Herz, J. C., Mark Lucas, John Scott, Open Technology
Development: Roadmap Plan, Deputy Under Secretary of Defense
for Advanced Systems and Concepts, Washington DC, April 2006.
http://handle.dtic.mil/100.2/ADA450769
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