Event Utilities & Scripting

e Abstract node types
* X3DSequencerNode

* Nodes
* BooleanFilter
* BooleanSequencer
* BooleanToggle
* BooleanTrigger
* IntegerSequencer
* IntegerTrigger
* TimeTrigger
* Script



X3DSequencerNode type

SFBool inputOnly  next Interactive
SFBool inputOnly  previous Interactive
SFFloat inputOnly  set_fraction (-0, o0) Interactive
MFFloat  inputOutput key (-0, 00) Interactive
MF[type] inputOutput keyValue [Type Specific] Interactive
SFllt 39&1, " outputOnly value changed [Type Specific] Interactive

SFNode inputOutput metadata NULL [X3DMetadataObject] Core



BooleanFilter node

SFBool inputOnly  set_boolean Interactive
SFBool outputOnly inputTrue Interactive
SFBool outputOnly inputFalse Interactive
SFBool outputOnly  jnputNegate Interactive
SFNode inputOutput metadata NULL [X3DMetadataObject] Core

<BooleanFilter DEF=
"MyBooleanFilter" />



BooleanSequencer Node
Type  accessType Name  Default Range  Profil

SFBool inputOnly  next Interactive
SFBool inputOnly  previous Interactive
SFFloat inputOnly  set_fraction (-0, o0) Interactive
MFFloat  inputOutput key [] (-0, 00) Interactive
MFBool  inputOutput keyValue [] Interactive
SFBool outputOnly value changed Interactive
SFNode inputOutput metadata NULL [X3DMetadataObject] Core

<BooleanSequencer DEF=
"MyBooleanSequencer" />



BooleanToggle Node
Type  accessType Name  Default Range  Profil

SFBool inputOnly  set_boolean Interactive
SFBool inputOutput toggle false Interactive
SFNode inputOutput metadata NULL [X3DMetadataObject] Core

<BooleanToggle DEF=
"MyBooleanToggle" />



BooleanTrigger Node
Type  accessType Name  Default Range  Profile

SFTime  inputOnly set_triggerTime Interactive
SFBool  outputOnly triggerTrue Interactive
SFNode inputOutput metadata NULL [X3DMetadataObject] Core

<BooleanTrigger DEF=
"MyBooleanTrigger" />



IntegerSequencer Node
Type  accessType Name ~ Default Range ~ Profile

SFBool inputOnly  next Interactive
SFBool inputOnly  previous Interactive
SFFloat inputOnly  set_fraction (-0, o0) Interactive
MFFloat  inputOutput key [] (-0, 00) Interactive
MFInt32  inputOutput keyValue [] (-c0, 00) Interactive
SFInt32 outputOnly value changed Interactive
SFNode inputOutput metadata NULL [X3DMetadataObject] Core

<IntegerSequencer DEF=
"MylIntegerSequencer" />
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IntegerTrigger Node

SFBool inputOnly  set_boolean Interactive
SFInt32  inputOutput integerKey =l (-00, o0) Interactive
SFInt32  outputOnly triggerValue Interactive
SFNode inputOutput metadata NULL [X3DMetadataObject] Core

<IntegerTrigger DEF=
"MylntegerTrigger" />



TimeTrigger Node
Type  accessType Name  Default Range  Profil

SFBool inputOnly  set_boolean Interactive
SFTime  outputOnly triggerTime Interactive
SFNode inputOutput metadata NULL [X3DMetadataObject] Core

<TimeTrigger DEF=
"MyTimeTrigger" />



Script node

MFString inputOutput  url Immersive
SFBool initializeOnly directOutput false Immersive
SFBool initializeOnly mustEvaluate false Immersive

SFNode inputOutput metadata NULL [X3DMetadataObject] Core

2uv, 0o akopa redia BEAoupe va oploouE:

[fieldType] initializeOnly [fieldName] [initialValue] [datatype defaults] Immersive
[fieldType] inputOutput [fieldName] [initialValue] [datatype defaults] Immersive
[fieldType] inputOnly [fieldName] Immersive
[fieldType] outputOnly  [fieldName] Immersive



Script node

<Script DEF="MyScript" directOutput="false"
mustEvaluate="false" url=""
<field name="field1" type="SFString"
accessType="initializeOnly"
value="test string"/>
<field name="field2" type="MFFloat"
accessType="inputOutput"
value="3.14159, 2.718, .43"/>
<field name="field3" type="SFTime"
accessType="inputOnly"/>
<field name="field4" type="SFInt32"
accessType="outputOnly"/>
</Script>

externalFile.js", "ecmascript: ...



Script node

Evog kOpBoc Script paC ETUTPEMEL VAL ELOOYOU LLE KWOLKOL
o€ pa oknvn X3D
Yrniootnpilovtat ECMAScript (JavaScript) kat Java

Evac kopPocg Script umtayetatl otn oknvn Kot akoAouBEel
™ $hoocodia evog kopBou X3D
— MeplhapBavel medlo e CUYKEKPLUEVO OVOUQ, TUTIO Kol
accesslype
— Ta ntedila avta eivatl ta 4 mpokoBopLoUEVO TOU TILVAKO, CUV
ornola edia opilel o KwoLKAC TOU Script.
[Mpooplopnoc evoc kOpBou Script eivorl va AdapBavet
eloepyopeva Events kalt -omou to emAEEOVE-, VOl
eTLOTPEDEL TO eMBuuNTO Output.



Script node

* O kwbKac evtaocoetal eite w¢ link og apyeio oto
rniedlo url (apyxeta .js, .class, eviote .jar), elte
EVOWMOTWHEVO oTo OLo rtedlo, apyilovtac He TN
deopevpevn Ae€n "ecmascript: ..." (kataAAnAo yLa
VRML)

e Emeldn otnv XML avtipetwni{ou e EMUTAEOV
neplopLlopolc (ayvonon aAAaywyv YPaLLLAC,
SECLEVON TWV CUMBOAWV <, > KATT), pLoL KAAUTEPN
AUon eivat eva Aok CDATA

— MalC ETUTPETIEL VAL AlYVONCOUE TOUC KAVOVEC TNC XML
WOTE VO OUVTAEOUE TOV KWOLKOL OTIWC BEAOUE



CDATA Text Block for Script code

<Script DEF="Contrel"=

«field accessType="inputOnly" name="angle" type="SFFloat"/>
<field accessType="outputOnly" name="posRed" type="SFVec3f"/>
<field accessType="outputOnly" name="posGrn" type="SFvec3if"/=>
<field accessType="outputdnly" name="posTug" type="SFVecif"/->
<field accesaType="outputOnly" name="orRed" type="SFRotation"/>
<field accessType="outputOnly" name="orGrn" type="SFRctation"/=
cfield accessType="outputOnly" name="orTug" type="SFRotation"/>

<! [CDATA [
ecmascript:
// The function 'angle' computes the position
// and orientation of esach of the cones. The
// walues 2.094 and 4.189 are 1/3 and 2/3 of 2+*pi
// radians.
{/ The path followed by each cone iz an ellipse
// 50% higher than its width. Each cone makes two
// complete revolutions while traveling along the path.

function angle {value} {

posRed = new SFVec3f (Math.cos (value), 1.5 * Math.sin{value}, .5);

posGrn = new SFVec3f (Math.cos (value+2.094), 1.5 * Math.sin(value+2.,094}, o)
posTuq = new SFVec3f (Math.cos (value+4.189), 1.5 * Math.sin(wvalue+4.189), -.5)
orRed = new SFRotation (0, 0, 1, -2Z*value);

orGrn = new SFRotation (0, 0, 1, -2*(value+2.094)};

orTug = new SFRotation (0, 0, 1, -2*(value+4.189));

11=

</Becripts



Script Node

e KouBot Script mou kahoUv evBewc aAAouc
kopBouc (media SFNode kat MFNode) kat rou
exouv directOutput=true pumopouv va
oteAvouv Kol va Aapfavouv cupBavta amno
TouC KOpBouc avtouc xwpic ROUTEs



Script Node optional methods

* initialize()

e shutdown()

e prepareEvents()

* eventsProcessed()



Functions Supported by the Browser Interface
FunctionName ~ Returns

Browser.getName

Browser.getVersion

Browser.getCurrentSpeed

Browser.getCurrentFrameRate

Browser.getSupportedProfiles
Browser.getSupportedComponents

Browser.createScene

Name of the X3D browser.

Provides the version identifier of the X3D
browser.

Provides the navigation speed of the
current world, obtained from currently
bound Navigationinfo node, in
meters/second for the coordinate system
of the currently bound Viewpoint.
Provides the current display update rate in
frames/second.

Lists all profile names supported by the
browser, for example "Interactive"
"Immersive" "Full"

Lists all supported component names.
Creates a new, empty scene that
conforms to the provided profile and
component declarations.



FunctionName ~ Returns
Browser.replaceWorld Repl_aces the current world with the world
provided as a parameter.

Imports a W3C Document Object Model

Browser.importDocument (DOM) document, or document fragment,
and converts it to an X3D scene.
Browser loadURL Insertg the content identified by the url
value into the current world.
Browser.setDescription S_ets the_descrlptlon title in the browser
_ title bar, if available.
Browser.createX3DFromstring Creates X3D nodes from a string input.

Browser.createX3DFromStream Creates X3D nodes from a network
stream input.

Browser.createX3DFromURL (bireates IX3D nodes from a file referred to
y an url.

_ _ Provides a list of the current hardware-
Browser.getRenderingProperties  rendering capabilities available to the
browser.
Browser.getBrowserProperties Prowd_e_s_ a list of_ the current functional
capabilities provided by the browser.



Browser.changeViewpoint

Browser.print

Browser.dispose

Browser.dispose

Further reading:

ECMAScript language bindings:

Changes the currently bound viewpoint
based on input value Next, Previous,
First, or Last.

Prints a string message to the browser's
console.

Indicates that the client is about to exit,
and the browser can dispose any
consumed resources.

Indicates that the client is about to exit,
and the browser can dispose any
consumed resources.

http://www.web3d.org/files/specifications/19777-1/V3.0/index.html

Java language bindings:

http://www.web3d.org/files/specifications/19777-2/V3.0/index.html

A short Scene Access Interface tutorial:
http://www.xj3d.org/tutorials/general sai.html



http://www.web3d.org/files/specifications/19777-1/V3.0/index.html
http://www.web3d.org/files/specifications/19777-1/V3.0/index.html
http://www.web3d.org/files/specifications/19777-1/V3.0/index.html
http://www.web3d.org/files/specifications/19777-2/V3.0/index.html
http://www.web3d.org/files/specifications/19777-2/V3.0/index.html
http://www.web3d.org/files/specifications/19777-2/V3.0/index.html
http://www.xj3d.org/tutorials/general_sai.html

<TouchSensor DEF='ClickTextToTest' description="'Click text to test'/>
<Transform DEF='TextPos'>
<Shape> <Text DEF='Message'/> </Shape>
</Transform>
<Script DEF='InterfaceScriptNode' directOutput="true'>
<l-- No default values are allowed for eventln or eventOut. -->
<field accessType='inputOnly' name='startTime' type='SFTime'/>

<field accessTy e='initializeOnly' name='sceneText' type='SFNode'> <Text
USE='Message'/> </field>

<field accessType='initializeOnly' name='sceneTransform' type='SFNode'>
<Transform USE='TextPos'/>
</field>
<![CDATA[ecmascript:
function initialize () {
mode =1;
sceneText.string = new MFString ('A’, 'line');
sceneTransform.translation = new SFVec3f (0, 3,0); }
function startTime () {
mode = (mode + 1) % 2;
switch (mode) {
case O: // pre-initialize error messsage
sceneText.string = new MFString (‘Another’, 'line');
sceneTransform.translation = new SFVec3f (0, 1, 0 );
break;
case 1: // post-initialize ready-to-click message
initialize ();
break; }}]]> </Script>

<ROUTE fromField="touchTime' fromNode="'ClickTextToTest' toField='startTime'
toNode='InterfaceScriptNode'/>



Another
line

(AmtAomolnpevn ekdoxn Ttou mapadeilypotoc
ScriptNodeFieldControl-EcmaScript.x3d)



Script Node scene control
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Script Programming Notes

KaBe eloepxopevo event €xeL Vo oplopata, TO
value ko to timestamp

— MoAAarmAad events pmopouv va €xouv To 610
timestamp

Alavuopota Kot riivakec (omwce to SFVec3F) stval
npoofBaocipa peocw twv [ ]. M.x., valuel0].

Ta Elements ntou eivat MF avtipetwnifovtatl wg
TILVOLKEC.

— Value[0][2] elvol To Tpito otolyeio Tou MpwToUu
niebilovu.

Ta ntebdla initializeOnly Kau mputOutput urtopouv

va xpnotpornotnBouv we "uvAun" tng oknvng,
netoé Suo KANoEwWV Tou script



8.

X3D execution model
YrtoAoylopoc B€onc¢ Kol TPOCAVATOALOUOU KAEPOLC

Kataypadn tou output oobntipwv kot AAAwv
nopaywywyv events

Metadoon twv events pecw ROUTES, tpomomnoinon
TWV avtiotoywv mediwv.

ErtavaAnyn twv Bnpuatwy 2 Kat 3 Ewc OToU va Unv
EKKPEMOUV AN events

Rendering tou emOpEVOU KapPE

AVTLKOTAOTOON TOU TTPONYOUMEVOU KOPE OtO TO VEO
(buffering av tpoBAEmeTa)

AVOVEWON TOU POAOYLOU WOTE VO CUUTTLITTEL LE QUTO
TOU CUOTAMOTOC

Ermtiotpodn oto Pfrua 1



Geometry 2D Nodes

* Nodes
* Arc2D
* ArcClose2D
* Circle2D
* Disk2D
* Polyline2D
* Polypoint2D
e Rectangle2D
* TriangleSet2D



Adding Geometry2D Component

Support
<X3D version ="'3.0" profile = "Immersive''>
<head>
<component name = "Geometry2D" level ="2"/>
</head>
<Scene/>
</X3D>

EvaAAOoKTIKA, prtopoU e amAd va erttheéou e to full
profile.

[Lot OAeC TIC meplypadec medlwv avutou Tou KedbaAalov,
10 Profile = Im+G2D:2/Full 6a onpaivel mwc to medio
Bploketal eite oto Immersive profile, pe tnv

npooBnkn touv Geometry2D Level 2 component, eite
oto Full profile.



Arc2D Node

SFFloat initializeOnly startAngle 0 [—27,+2m] Im+G2D:2/Full
SFFloat initializeOnly endAngle /2 [—27,+2m] Im+G2D:2/Full
SFFloat initializeOnly radius 1 (0,00) Im+G2D:2/Full

SFNode inputOutput metadata NULL [X3DMetadataObject] Core

<Arc2D DEF="MyArc2DNode"

startAngle="-.5" ;
endAngle="1.5" Lﬂ L

radius=".75"/> %,




ArcClose2D Node

SFFloat initializeOnly startAngle 0 [—2m,27] Im+G2D:2/Full
SFFloat initializeOnly endAngle  w/2 [—2m,27] Im+G2D:2/Full
SFFloat initializeOnly radius 1 (0,00) Im+G2D:2/Full
SFBool initializeOnly solid FALSE Immersive

SFString initializeOnly closureType "PIE" ['PIE" | "CHORD"]

Immersive

SFNode inputOutput metadata NULL [X3DMetadataObject] Core

<ArcClose2D DEF="MyArcClose2DNode"
startAngle="-.5"

endAngle="1.5" &
radius=".75" &
solid="true"/> ,
Y
%ﬁ-

"CHORD"

IIPIEII



Circle2D Node

DefaultRange _____[Profile
SFFloat initializeOnly radius 1 (0,00) Im+G2D:2/Full

SFNode inputOutput metadata NULL [X3DMetadataObject] Core

<Circle2D DEF="MyCircle2DNode"
radius=".75"/>



Disk2D Node

SFFloat initializeOnly innerRadius 0 [0,00) Im+G2D:2/Full
SFFloat initializeOnly outerRadius 1 (0,00) Im+G2D:2/Full
SFBool initializeOnly solid FALSE Immersive

SFNode inputOutput metadata NULL [X3DMetadataObject] Core

<Disk2D DEF="MyDisk2DNode"

innerRadius=".75" & 7
o AT
outerRadius="2.1"/> 53
ﬁfg@@



Polyline2D Node

DefaultiRange _________Profile
MFVec2f initializeOnly lineSegments [] (—00,00) Im+G2D:2/Full

SFNode inputOutput metadata NULL [X3DMetadataObject] Core

<Polyline2D DEF="MyPolyline2DNode"
lineSegments="00,12,28,53,40"/>



Polypoint2D Node

DefaultRange __ Profile
MFVec2f inputOutput point ] (—00,00) Im+G2D:2/Full

SFNode inputOutput metadata NULL [X3DMetadataObject] Core

<Polypoint2D DEF="MyPolypoint2DNode"
point="00,12,28,53,40"/>



Rectangle2D Node

DefaultRange _ Profile
MFVec2f initializeOnly size 22 (0,00) Im+G2D:2/Full
SFBool initializeOnly solid FALSE Immersive

SFNode inputOutput metadata NULL [X3DMetadataObject] Core

<Rectangle2D DEF="MyRectangle2DNode"
size="1 3"
Solid="false"/>



TriangleSet2D Node

Type  |accessType |Name |DefaultRange  |Profile
MFVec2f inputOutput vertices [] (—00,00) Im+G2D:2/Full

SFBool initializeOnly solid FALSE Immersive
SFNode inputOutput metadata NULL [X3DMetadataObject] Core

<TriangleSet2D DEF="MyTriangleSet2DNode"
vertices="001120-11-42-20"
solid="true"/>



