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- Status of Work

+ ISO/IEC 19777-3 X3D C Language Binding

— NP submitted

- ISO/IEC 19777-4 X3D C++ Language Binding
— NP submitted

- ISO/IEC 19777-5 X3D C# Language Binding
— NP vote ended




. C/C++/C# Language Binding Concepts

« What is C/C++ / C# language binding?
— X3D scene access interface using C, C++ and C# languages
« Specify 19775-2 X3D Scene Access Interface using C, C++, C# languages
— Development of C, C++/C# programs using X3D data types and functions
— X3D scene read, update, store, and exchange in C, C++/C# applications
« Scope
— Provides a browser implementation independent way of accessing a browser's
capabilities via the languages

— Provides a set of implementation independent base classes and interfaces that
represent possible interactions with an X3D scene through an SAl

— Provides a C, C++ and C# API format for X3D scene access



- A Simple Example of X3D Scene Access API

getX3D
getScene
getBackground
getViewpoint
getShape
getBox
getApperance
getMaterial

setX3D
setScene
setBackground
setViewpoint
setShape
setBox
setApperance
setMaterial

<X3D>
<Scene>

<Background skyColor='1 1 1'/>

<Viewpoint description="'Book View'
orientation="-0.747 -0.624 -0.231 1.05' position="-
1.81 3.12 2.59'/>

<Shape>
<Box size='1 2 3'/>
<Appearance>
<Material/>
</Appearance>
</Shape>
</Scene>
</X3D>

X3D

X3D Scene Access Interface (SAl)




- A Sample of X3D Scene Access API (C++)

getX3D (&pX3D)
getScene(&pScene)
getBackground(&pBackground)
getViewpoint(&pViewpoint)
getShape(&pShape)
getBox(&pBox)
getApperance(&pAppearance)
getMaterial(&pMaterial)

setX3D (pX3D)

setScene(pScene)
getX3D setX3D setBackground(pBackground)
getScene setScene setViewpoint(pViewpoint)
getBackground | setBackground Se’;éhapeépShape)
getViewpoint setViewpoint setBox(pBox)
getShape setShape setApperance(pAppearance)
getBox setBox setMaterial(pMaterial)
getApperance setApperance X3D C++ encoding
getMaterial setMaterial X3D Scene Access Interface (SAl)




- A Sample of X3D Scene Access API (C#)

getX3D (pX3D)
getScene(pScene)
getBackground(pBackground)
getViewpoint(pViewpoint)
getShape(pShape)
getBox(pBox)
getApperance(pAppearance)
getMaterial(pMaterial)

getX3D
getScene
getBackground
getViewpoint
getShape
getBox
getApperance
getMaterial

setX3D
setScene
setBackground
setViewpoint
setShape
setBox
setApperance
setMaterial

setX3D (pX3D)
setScene(pScene)
setBackground(pBackground)
setViewpoint(pViewpoint)
setShape(pShape)
setBox(pBox)
setApperance(pAppearance)
setMaterial(pMaterial)

X3D Scene Access Interface (SAl)

X3D C# encoding




-XBD C++ Binding Viewer Program Example

1. SuwonX3DBindingViewer
1) Load X3DLib.dIl
2) Parse an X3D file with X3DLib
3) Read, update, draw, and store the X3D file using X3DLib classes

2. X3DLib.dll

: 1) Parse an X3D file
2) Insert the parsed X3D into an internal class
3) Provide an interface to read X3D




SuwonX3DBindingViewer (X3D C++ Binding Viewer)
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-X3D C++ Binding Class Structure (Partial)

CX3DLib
-~ CX3DScene
—  (CBackground
— CViewpoint
—— CTransform
- CShape
—— CAppearance
— CMaterial
— CX3DGeometryNode
— CSphere
— CCylinder
—— CCone
— CBox
_ IndexedFaceSet




2 Background

//;’C.3.6 Background
/** Background defines a concrete node interface that extends interface X3DBackgroundNode. */

class AFX_EXT_CLASS CBackground : public CX3DBackgroundNode xanﬂac};gmur.ldmde : KEDB}ndahlEHDdE {
! SFBool [in] set bind
{ MFFloat [in,out] groundZngle [ [0,m/2]
| DECLARE_DYNAMIC(CBackground); MFColor [in,out] groundColor (] 10,1]
public: SFNode [in,out] metadata NULL [¥3DMetadatalbiect]
| CBackground(); MFFloat [in,out] skyAngle ] 0,1
, virtual ~CBackground(); MFColor [in,out] skyColor 000 [0,1]
//;Implimentation 8FFlcat [in,out] transparency 0 [0,1]
public: SFTime [out]  bindTime
virtual void Draw(): SFBool [out] 1aBound

virtual CString toXMLString(); }
virtual CString getPropertyString();

/** Return array of String results array [] from MFString inputOutput field named "backUrl" */
CString* getBackUrl ();

/** Return number of primitive values in "backUrl" array */
int getNumBackUrl ();

/** Assign String array [] to MFString inputOutput field named "backUrl" */
void setBackUrl (CString* values, int size);



2 Background

/** Assign single String value [] as the MFString array for inputOutput field named "backUrl" */
void setBackUrl (CString value);

/** Return array of String results array [] from MFString inputOutput field named "bottomUrl" */
CString* getBottomUrl ();

/** Return number of primitive values in "bottomUrl" array */
int getNumBottomUrl| ();

/** Assign String array [] to MFString inputOutput field named "bottomUrl" */
void setBottomUrl (CString* values, int size);

/** Assign single String value [] as the MFString array for inputOutput field named "bottomUrl" */
void setBottomUrl (CString value);

/** Return array of String results array [] from MFString inputOutput field named "frontUrl" */
CString* getFrontUrl ();

/** Return number of primitive values in "frontUrl" array */
int getNumFrontUrl ();

/** Assign String array [] to MFString inputOutput field named "frontUrl" */
void setFrontUrl (CString* values, int size);



2 Background

/** Assign single String value [] as the MFString array for inputOutput field named "frontUrl" */
void setFrontUrl (CString value);

/** Return array of String results array [] from MFString inputOutput field named "leftUrl" */
CString* getLeftUrl ();

/** Return number of primitive values in "leftUrl" array */
int getNumLeftUrl ();

/** Assign String array [] to MFString inputOutput field named "leftUrl" */
void setLeftUrl (CString* values, int size);

/** Assign single String value [] as the MFString array for inputOutput field named "leftUrl" */
void setLeftUrl (CString value);

/** Return array of String results array [] from MFString inputOutput field named "rightUrl" */
CString* getRightUrl ();

/** Return number of primitive values in "rightUrl" array */
int getNumRightUrl ();

/** Assign String array [] to MFString inputOutput field named "rightUrl" */
void setRightUrl (CString* values, int size);



2 Background

/** Assign single String value [] as the MFString array for inputOutput field named "rightUrl" */
void setRightUrl (CString value);

/** Return array of String results array [] from MFString inputOutput field named "topUrl" */
CString* getTopUrl ();

/** Return number of primitive values in "topUrl" array */
int getNumTopUrl ();

/** Assign String array [] to MFString inputOutput field named "topUrl" */
void setTopUrl (CString* values, int size);

/** Assign single String value [] as the MFString array for inputOutput field named "topUrl" */
void setTopUrl (CString value);




-Viewpoint

//C.3.242 Viewpoint
/J:‘* Viewpoint defines a concrete node interface that extends interface X3DViewpointNode. */
c[ass AFX_EXT_CLASS CViewpoint : public CX3DViewpointNode

{: Viewpoint : X3DViewpointHode |
| . . . SFBocl [1m] set bind
! DECLARE—DYNAM|C(CVIeWpOInt)I SFVec3f [in,ocut] centerCfRotation O 0 0 [—e=, =]
piUth SFString [in,out] description o
| . . SFFlcoat [in,out] fieldofView o/ 4 (0, m)
CViewpoint(); SFBool [in,cut] 3ump TRUE
virtual ~CV|eWp0|nt(), SFNode . [Jl_n,out] me‘llzadat.al NULL [X¥3DM=tadataCbject]
! . . S8FRotation [in,out] orientation a1 0 [-1,1]1, (—=,=)
//Implimentation SFVec3f [in,out] position 0010 (-,
| blic: 3FBoccl [in,out] retainUserOffsets FALSE
piU IC. SFTime [cut] bindTime
' virtual void DraW()l SFBool [out] izBound

virtual CString toXMLString();
virtual CString getPropertyString();

/** Return array of 3-tuple float results array in radians from SFVec3f inputOutput field named "centerOfRotation" */
float* getCenterOfRotation ();

/** Assign 3-tuple float array in radians to SFVec3f inputOutput field named "centerOfRotation" */
void setCenterOfRotation (float* value);



-Vlewpomt

/** Return float result [] from SFFloat inputOutput field named "fieldOfView" */
float getFieldOfView ();

/** Assign float value [] to SFFloat inputOutput field named "fieldOfView" */
void setFieldOfView (float value);

/** Return array of 3-tuple float results array [] from SFVec3f inputOutput field named "position" */
float* getPosition ();

/** Assign 3-tuple float array [] to SFVec3f inputOutput field named "position" */
void setPosition (float* value);




- Transform

- //C.3.232 Transform
- /** Transform defines a concrete node interface that extends interface X3DGroupingNode. */

class AFX_EXT_CLASS CTransform : public CX3DGroupingNode
A

DECLARE_DYNAMIC(CTransform); Transform : X3DGroupingNode ({
MFNode [1n] addchildren [X3DChildNade]
! ) MFNode [1m] removeChildren [¥3DChildNode]
i pUth SFv=c3f [in,ocut] center 00a0 [—oe, =)
| CTransform(); MFNode [in,out] children [1 [¥3DChildNode]
SFNode [in,o0ut] metadata NULL [X3DMetadataCbject]

virtual ~CTransform();

SFEotation [in,out] rotation 0010 [-1,1] ar (-, =)
. SFV=ec3f [in,out] =cale 111 [—o=, ==
i //WanﬂentaHon SFEctaticon [in,cut] =scaleCrientation 0 0 1 0 [-1,1] =or (—c«=,=)
E blic: SFV=c3f [in,out] translation o000 (==, =)
- public. SFVec3f [] bhoxCenter 00 0 (—2m, o)
| virtual void Draw(); SFVec3f [] bboxSize -1 -1 -1 [0,=) or -1 -1 -1

virtual CString toXMLString(); }
virtual CString getPropertyString();

/** Return array of 3-tuple float results array [] from SFVec3f inputOutput field named "center" */
float* getCenter ();

/** Assign 3-tuple float array [] to SFVec3f inputOutput field named "center" */
void setCenter (float* value);



- Transform

/** Return array of 4-tuple float results array in radians from SFRotation inputOutput field named "rotation" */
float* getRotation ();

/** Assign 4-tuple float array in radians to SFRotation inputOutput field named "rotation" */
void setRotation (float* value);

/** Return array of 3-tuple float results array [] from SFVec3f inputOutput field named "scale" */
float* getScale ();

/** Assign 3-tuple float array [] to SFVec3f inputOutput field named "scale” */
void setScale (float* value);

/** Return array of 4-tuple float results array in radians from SFRotation inputOutput field named "scaleOrientation" */
float* getScaleOrientation ();

/** Assign 4-tuple float array in radians to SFRotation inputOutput field named "scaleOrientation" */
void setScaleOrientation (float* value);

/** Return array of 3-tuple float results array [] from SFVec3f inputOutput field named "translation" */
float* getTranslation ();

/** Assign 3-tuple float array [] to SFVec3f inputOutput field named "translation” */
void setTranslation (float* value);



-Shape

- //C.3.199 Shape

~ /** Shape defines a concrete node interface that extends interface X3DShapeNode. */
- class AFX_EXT_CLASS CShape : public CX3DShapeNode

A
! DECLARE_DYNAMIC(CShape); Shape : X3DShapeNode {

SFNode [in,out] appearance NULL

i pUb“C: SFNode [in,out] geometry NULL
! CShape(), 8FNode  [1in,cut] metadata NULL
. S8FVec3f [] bboxCenter 0 0 0

virtual ~CShape(); SFVec3f [] bboxSize -1 -1 -1

//Implimentation

public:

| virtual void Draw();
virtual CString toXMLString();
virtual CString getPropertyString();

[X3DkppearanceNode]
[X{3DGecmetryNode]
[¥3DMetadataObject]
|: el R }

[0,=) or —1 -1 -1

/** Return X3DAppearanceNode result (using a properly typed node or X3DPrototypelnstance) from SFNode inputOutput

field named "appearance" */
void getAppearance (CX3DNode result);

/** Assign X3DAppearanceNode value (using a properly typed node) to SFNode inputOutput field named "appearance" */

void setAppearance (CX3DAppearanceNode node);



I Shape

/** Assign X3DAppearanceNode value (using a properly typed protolnstance) */
void setAppearance (CX3DPrototypelnstance protolnstance);

! /** Return X3DGeometryNode result (using a properly typed node or X3DPrototypelnstance) from SFNode inputOutput field
~ named "geometry" */

void getGeometry (CX3DNode result);

/** Assign X3DGeometryNode value (using a properly typed node) to SFNode inputOutput field named "geometry" */
void setGeometry (CX3DGeometryNode node);

/** Assign X3DGeometryNode value (using a properly typed protolnstance) */
void setGeometry (CX3DPrototypelnstance protolnstance);




-Appearance

- //C.3.2 Appearance

/** Appearance defines a concrete node interface that extends interface X3DAppearanceNode. */

class AFX_EXT_CLASS CAppearance : public CX3DAppearanceNode
A

, DECLARE_DYNAMIC(CAppearance); fppearance
| blic: SFNode [in,out]
! PUBIC SFNode [in,out]
CAppearance(); SFNode [in, out]
virtual ~CAppearance(); SFNode [in, cut]
MFNode [in,out]
- //Implimentation SFNode [in,out]
' SFNode [1n,out]

. public:
| virtual void Draw();

virtual CString toXMLString();
virtual CString getPropertyString();

¥X3DhppearancelNode {

fillProperties
lineProperties
material
metadata
shaders
texture

HULL
NULL
NULL
NULL

[]
NULL

textureTransform NULL

[FillProperties]
[LineProperties]
[X3DMaterialNode]
[¥X3DMetadatalbject]
[X3D3haderNode]
[3DTextureNodes]
[X3DTextur=eTrans formiNode ]

/** Return array of X3DShaderNode results array (using a properly typed node array or X3DPrototypelnstance array) from

MFNode inputOutput field named "shaders" */
' CX3DNode* getShaders ();

/** Return number of nodes in "shaders" array */
int getNumShaders ();

/** Assign X3DShaderNode array (using a properly typed node array) to MFNode inputOutput field named "shaders" */

void setShaders (CX3DShaderNode* nodes, int size);



" Appearance

/** Assign single X3DShaderNode value (using a properly typed node) as the MFNode array for inputOutput field named "shaders" */
void setShaders (CX3DShaderNode node);

/** Assign X3DShaderNode array (using a properly typed protolnstance array) to MFNode inputOutput field named "shaders" */
void setShaders (CX3DPrototypelnstance node);

/** Assign X3DShaderNode array (using a properly typed node array) to MFNode inputOutput field named "shaders" */
void setShaders (CX3DNode* nodes, int size);

! /** Return FillProperties result (using a properly typed node or X3DPrototypelnstance) from SFNode inputOutput field named
- "fillProperties" */
' void getFillProperties (CX3DNode result);

/** Assign FillProperties value (using a properly typed node) to SFNode inputOutput field named "fillProperties” */
void setFillProperties (CFillProperties node);

/** Assign FillProperties value (using a properly typed protolnstance) */
void setFillProperties (CX3DPrototypelnstance protolnstance);

/** Return LineProperties result (using a properly typed node or X3DPrototypelnstance) from SFNode inputOutput field named

"lineProperties” */
' void getLineProperties (CX3DNode result);



" Appearance

/** Assign LineProperties value (using a properly typed node) to SFNode inputOutput field named "lineProperties" */
void setLineProperties (CLineProperties node);

/** Assign LineProperties value (using a properly typed protolnstance) */
void setLineProperties (CX3DPrototypelnstance protolnstance);

; /** Return X3DMaterialNode result (using a properly typed node or X3DPrototypelnstance) from SFNode inputOutput field named
- "material" */
void getMaterial (CX3DNode result);

/** Assign X3DMaterialNode value (using a properly typed node) to SFNode inputOutput field named "material” */
void setMaterial (CX3DMaterialNode node);

/** Assign X3DMaterialNode value (using a properly typed protolnstance) */
void setMaterial (CX3DPrototypelnstance protolnstance);

: /** Return X3DTextureNode result (using a properly typed node or X3DPrototypelnstance) from SFNode inputOutput field named
- "texture" */

void getTexture (CX3DNode result);

/** Assign X3DTextureNode value (using a properly typed node) to SFNode inputOutput field named "texture" */
void setTexture (CX3DTextureNode node);



" Appearance

/** Assign X3DTextureNode value (using a properly typed protolnstance) */
void setTexture (CX3DPrototypelnstance protolnstance);

. /** Return X3DTextureTransformNode result (using a properly typed node or X3DPrototypelnstance) from SFNode inputOutput field
- named "textureTransform" */

void getTextureTransform (CX3DNode result);

/** Assign X3DTextureTransformNode value (using a properly typed node) to SFNode inputOutput field named "textureTransform” */
void setTextureTransform (CX3DTextureTransformNode node);

/** Assign X3DTextureTransformNode value (using a properly typed protolnstance) */
void setTextureTransform (CX3DPrototypelnstance protolnstance);




- Material

//C 3.121 Material

i/** Material defines a concrete node interface that extends interface X3DMaterialNode. */

class AFX_EXT_CLASS CMaterial : public CX3DMaterialNode

{

DECLARE_DYNAMIC(CMaterial);
public:

| CMaterial();

. virtual ~CMaterial();
//Implimentation

public:
| virtual void Draw();

virtual CString toXMLString();
virtual CString getPropertyString();

Material

SFFlocat
SFColor
SFColor
SFNode

SFFloat
SFColor
SFFlocat

[in, out]
[in, out]
[in, out]
[in, out]
[in, out]
[1n, out]
[in, out]

: ¥3DMaterialWode |

ambientIntensity
diffuseColor
emiz=ziveColor
metadata
zhininess
specularCeolor
transparency

/** Return float result [] from intensityType type inputOutput field named "ambientintensity" */

float getAmbientintensity ();

/** Assign float value [] to intensityType type inputOutput field named "ambientintensity” */

void setAmbientintensity (float value);

o ba

[0,1]
[0,1]
[0,1]
[¥3DMetadataltbject]
[0,1]
[0,1]
[0,1]

/** Return array of 3-tuple float results array using RGB values [0..1] from SFColor inputOutput field named "diffuseColor" */

float* getDiffuseColor ();

/** Assign 3-tuple float array using RGB values [0..1] to SFColor inputOutput field named "diffuseColor" */

void setDiffuseColor (float* color);



- Material

/** Return array of 3-tuple float results array using RGB values [0..1] from SFColor inputOutput field named "emissiveColor" */
float* getEmissiveColor ();

/** Assign 3-tuple float array using RGB values [0..1] to SFColor inputOutput field named "emissiveColor" */
void setEmissiveColor (float* color);

/** Return float result [] from intensityType type inputOutput field named "shininess" */
float getShininess ();

/** Assign float value [] to intensityType type inputOutput field named "shininess" */
void setShininess (float value);

/** Return array of 3-tuple float results array using RGB values [0..1] from SFColor inputOutput field named "specularColor" */
float* getSpecularColor ();

/** Assign 3-tuple float array using RGB values [0..1] to SFColor inputOutput field named "specularColor" */
void setSpecularColor (float* color);

/** Return float result [] from intensityType type inputOutput field named "transparency” */
float getTransparency ();

/** Assign float value [] to intensityType type inputOutput field named "transparency” */
void setTransparency (float value);



//C.3.16 Box
/** Box defines a concrete node interface that extends interface X3DGeometryNode. */
class AFX_EXT_CLASS CBox : public CX3DGeometryNode

- Box

{ Box @ X3DGecmetrylede {
DECLARE_DYNAMIC(CBox); SFNcde [in,out] metadata NULL [X3DMetadataObject]
public: SFVec3ft [] 3ize 222 (0=
CBox(); SFBool [] solid  TRUE
virtual ~CBox(); }
//Implimentation
public:

virtual void Draw();

virtual CString toXMLString();

virtual CString getPropertyString();

/** Return array of 3-tuple float results array [] from SFVec3f initializeOnly field named "siZe"
float* getSize ();

/** Assign 3-tuple float array [] to SFVec3f initializeOnly field named "size" */ size[l]
void setSize (float* value);

/** Return boolean result from SFBool initializeOnly field named "solid" */

bool getSolid ();

/** Assign boolean value to SFBool initializeOnly field named "solid" */

void setSolid (bool value);




-Cone

//C.3.40 Cone
/** Cone defines a concrete node interface that extends interface X3DGeometryNode. */

class AFX_EXT_CLASS CCone : public CX3DGeometryNode Cone @ X3DGecmetryNods |

{ SFNode [in,out] metadata NULL [X3DMetadataObject]

DECLARE_DYNAMIC(CCone); SFBool  [] bottom TRUE
blic: SFFloat [] bottomRadiug 1 (0,m=)

PUDIIC. SFFloat [] height 2 (0, =)
CCone(); SFBocl  [] side TRUE
virtual ~CCone(); SFBocl  [] solid TRUE

//Implementation }

public:

virtual void Draw();
virtual CString toXMLString();
virtual CString getPropertyString();

/** Return float result [] from type initializeOnly field named "bottomRadius" */
float getBottomRadius ();

/** Assign float value [] to type initializeOnly field named "bottomRadius" */
void setBottomRadius (float value);



/** Return float result [] from type initializeOnly field named "height" */
float getHeight ();

/** Assign float value [] to type initializeOnly field named "height" */
void setHeight (float value);

/** Return boolean result from SFBool initializeOnly field named "side" */
bool getSide ();

/** Assign boolean value to SFBool initializeOnly field named "side" */
void setSide (bool value);

/** Return boolean result from SFBool initializeOnly field named "bottom" */
bool getBottom ();

/** Assign boolean value to SFBool initializeOnly field named "bottom" */
void setBottom (bool value);

/** Return boolean result from SFBool initializeOnly field named "solid" */
bool getSolid ();

/** Assign boolean value to SFBool initializeOnly field named "solid" */
void setSolid (bool value);

he




-Cyllnder

//C.3.52 Cylinder
/** Cylinder defines a concrete node interface that extends interface X3DGeometryNode. */

class AFX_EXT_CLASS CCylinder : public CX3DGeometryNode

Cylinder : X3DGeometryNode {

{ SFNcde [in,cut] metadata NULL [X3DMetadataCbject]
. S5FBool [] bott TRUE
DECLARE_DYNAMIC(CCylinder); SFrlomt [] height 2 (0,=)
ublic: S5FFleoat [] radius 1 (0, =)
P ) SFBcel [ side TRUE
CCylinder(); SFBool [] solid TRUE
virtual ~CCylinder(); } SFReet =oF RO
//Implimentation
public:

virtual void Draw();
virtual CString toXMLString();
virtual CString getPropertyString();

/** Return boolean result from SFBool initializeOnly field named "bottom" */
bool getBottom ();

/** Assign boolean value to SFBool initializeOnly field named "bottom" */
void setBottom (bool value);

/** Return float result [] from type initializeOnly field named "height" */
float getHeight ();



I

Cylinde
Gy

/** Assign float value [] to type initializeOnly field named "height" */
void setHeight (float value);

/** Return float result [] from type initializeOnly field named "radius" */
float getRadius ();

/** Assign float value [] to type initializeOnly field named "radius" */
void setRadius (float value);

/** Return boolean result from SFBool initializeOnly field named "side" */
bool getSide ();

/** Assign boolean value to SFBool initializeOnly field named "side" */
void setSide (bool value);

/** Return boolean result from SFBool initializeOnly field named "top" */
bool getTop ();

/** Assign boolean value to SFBool initializeOnly field named "top" */
void setTop (bool value);

/** Return boolean result from SFBool initializeOnly field named "solid" */
bool getSolid ();

/** Assign boolean value to SFBool initializeOnly field named "solid" */
void setSolid (bool value);

—
height 12

height

side



-Sphere

//C.3.205 Sphere
i/** Sphere defines a concrete node interface that extends interface X3DGeometryNode. */

iclass AFX_EXT_CLASS CSphere : public CX3DGeometryNode

E{ Sphere : X3DGeomstryNode {
. DECLARE DYNAMIC(CSpheFe)' SFNeode [in,cut] metadata NULL [X3DMetadataObject]

: SFFlecat [] radius 1 {0, =)
public: SFBocl  [] solid TRUE

' CSphere(); }

| virtual ~CSphere();

//Implimentation by

i pUb“CZ texture seam
E virtual void Draw();

virtual CString toXMLString();

virtual CString getPropertyString();

/** Return float result [] from type initializeOnly field named "radius" */
float getRadius ();

/** Assign float value [] to type initializeOnly field named "radius" */
void setRadius (float value);

/** Return boolean result from SFBool initializeOnly field named "solid" */
bool getSolid ();

/** Assign boolean value to SFBool initializeOnly field named "solid" */
void setSolid (bool value);

-
- L

-
-------

: : s = theta /2P
it t=1- phiP|




- IndexedFaceSet

//;C.3.98 IndexedFaceSet
/** IndexedFaceSet defines a concrete node interface that extends interface X3DComposedGeometryNode. */

class AFX_EXT_CLASS ClndexedFaceSet : public CX3DComposedGeometryNode

{i IndexedFace3et : X3DComposedGeometryNode |
! . MFInt32 [in] set colorIndex
| DECLARE_DYNAMIC(CIndexedFaceSet); MFInta2 [in] st coordIndex
! MFInt3Z2 [1in] set normalIndex
| blic: MFInt32 [in] set_texCoordIndex
pp IC. MFNode [in,out] attrib [] [X3D0VertexfttributeNade]
E ClndexedFaceSeto; SFNode [in,ocut] color NULL [X¥3DCclorNode]
! . SFNode [in,ocut] coord NULL [¥3DCcordinateNaods]
i VWtuaI"ClndexedFaceseto; SFNode [in,out] fogCoord NULL [FogCoordinate]
! SFNode [1in,out] metadata NULL [X3DMetadatalCbijsct]
i . . SFNode [in,out] normal NULL [¥3DNormalNode]
//anhrnentanon SFNode [in,out] texCoord NULL [X3DTextureCoordinateNode]
| blic: SFBool [] cow TRUE
pp IC: MFInt3Z [] colorIndex [] [O0,=) or -1
virtual void Draw(); S8FBool [] colorPerVertex TRUE
. . . 8FBool [] convex TRUE
virtual CString toXMLString(); MFInt32 [] coordIndex [1 [0,%) or -1
virtual CString getPropertyString(); SEFloat [] creasehngle o [0
MFInt3Z [] normal Index [] [O,=) or -1
SFBool [1 normal PerVertex TRUE
sk . . SFBool [] solid TEUE
/** Assign MFInt32 value using RGB values [0..1] to METRE32 []  encoordlndex 0 =1, e

MFInt32 inputOnly field named "set_colorindex" */ '}
void setColorindex (int32_t* colors, int size);



- IndexedFaceSet

/** Assign single SFInt32 value using RGB values [0..1] as the MFInt32 array for inputOnly field named "set_colorIndex" */
void setColorindex (int32_t color);

/** Assign MFInt32 value [] to MFInt32 inputOnly field named "set_coordindex" */
void setCoordIndex (int32_t* values, int size);

/** Assign single SFInt32 value [] as the MFInt32 array for inputOnly field named "set_coordindex" */
void setCoordindex (int32_t value);

/** Assign MFInt32 value [] to MFInt32 inputOnly field named "set_normallindex" */
void setNormallndex (int32_t* values, int size);

/** Assign single SFInt32 value [] as the MFInt32 array for inputOnly field named "set_normalindex" */
void setNormallndex (int32_t value);

/** Assign MFInt32 value [] to MFInt32 inputOnly field named "set_texCoordIindex" */
void setTexCoordIndex (int32_t* values, int size);

/** Assign single SFInt32 value [] as the MFInt32 array for inputOnly field named "set_texCoordIndex" */
void setTexCoordIndex (int32_t value);



- IndexedFaceSet

/** Return boolean result from SFBool initializeOnly field named "convex" */
bool getConvex ();

/** Assign boolean value to SFBool initializeOnly field named "convex" */
void setConvex (bool value);

/** Return float result in radians from type initializeOnly field named "creaseAngle" */
float getCreaseAngle ();

/** Assign float value in radians to type initializeOnly field named "creaseAngle" */
void setCreaseAngle (float angle);

/** Return MFInt32 result using RGB values [0..1] from MFInt32 initializeOnly field named "colorindex" */
int32_t* getColorindex ();

/** Return number of primitive values in "colorindex" array */
int getNumColorindex ();

/** Return MFInt32 result [] from MFInt32 initializeOnly field named "coordIindex" */
int32_t* getCoordIndex ();



I IndexedFaceSet

/** Return number of primitive values in "coordIindex" array */
int getNumCoordIndex ();

/** Return MFInt32 result [] from MFInt32 initializeOnly field named "normalindex” */
int32_t* getNormallndex ();

/** Return number of primitive values in "normallndex" array */
int getNumNormallndex ();

/** Return MFInt32 result [] from MFInt32 initializeOnly field named "texCoordIndex" */
int32_t* getTexCoordIndex ();

/** Return number of primitive values in "texCoordindex" array */
int getNumTexCoordIndex ();




IndexedFaceSet Sample

% SuwonX3DViewer - Chul X3D
File View Window Help

ODEE v wF b amQl

@ %
%, head
£, Scene
1™ background
1T viewpaint
=3 HanimHumanoid : hanim_HAnim
E1-1 HanimJaint : hanim_HumanoidRoot
=1 HAnimSegment : hanim_sacrum
B2 Transform
BT Shape
1 IndexedFaceSet
* Appearance
“ Material
1T ImageTexture : ChulTextureAtas
-1 HAnimJoint : hanim_|_hip
B~ HAnimSegment : hanim_|_thigh
BT Transform
B4 Shape
1 IndexedFaceSet
* Appearance
1 Material
1 ImageTexture
=1 HAnimJoint : hanim_|_knee
E| 1 HAnimSegment : hanim_|_calf
| Bt Transform
547 Shape
-1 IndexedFaceSet
=1 Appearance
1 Material
: 1 ImageTexture
-3 HAnimJaint : hanim_|_ankle
Iél---f‘ HanimSegment : hanim_|_hindfoot
E-17 Transform
E1-1 Shape
(¥ IndexedFaceSet
-1 Appearance
1T Material

m

Transform

center : 0,000000 0.000000 0.000000

translation : 0000000 44,070000 -1.034000

rotation : 0.000000 0.000000 0.000000 0000000

scale @ 1.000000 1.000000 1,000000

scaleOrientation : 0,000000 0,000000 0.000000 0.000000

CAP NUM SCRL




-X3DComposedGeometryNode (IndexedFaceSet Public Node)

'//B.2.9 X3DComposedGeometryNode
/** X3DComposedGeometryNode defines an abstract node interface that extends interfaces X3DNode.

i* Composed geometry nodes produce renderable geometry, can contain Color Coordinate Normal TextureCoordinate, and are contained by a
Shape node. */

iclass AFX_EXT_CLASS CX3DComposedGeometryNode : public CX3DGeometryNode
A
| DECLARE_DYNAMIC(CX3DComposedGeometryNode);

public:
' CX3DComposedGeometryNode();
virtual ~CX3DComposedGeometryNode();

//Implimentation
public:
: virtual void Draw();

virtual CString toXMLString();
virtual CString getPropertyString();

/** Return bool result from SFBool initializeOnly field named "ccw" */
bool getCcw ();



-X3DComposedGeometryNode (IndexedFaceSet Public Node)

/** Assign bool value to SFBool initializeOnly field named "ccw" */
void setCcw (bool value);

/** Return bool result from SFBool initializeOnly field named "colorPerVertex" */
bool getColorPerVertex ();

/** Assign bool value to SFBool initializeOnly field named "colorPerVertex" */
void setColorPerVertex (bool color);

/** Return bool result from SFBool initializeOnly field named "normalPerVertex" */
bool getNormalPerVertex ();

/** Assign bool value to SFBool initializeOnly field named "normalPerVertex" */
void setNormalPerVertex (bool value);

/** Return bool result from SFBool initializeOnly field named "solid" */
bool getSolid ();

/** Assign bool value to SFBool initializeOnly field named "solid" */
void setSolid (bool value);



-XBDComposedGeometryNode (IndexedFaceSet Public Node)

/** Return array of X3DVertexAttributeNode results array (using a properly typed node array or X3DPrototypelnstance array) from
MFNode inputOutput field named "attrib" */

CX3DNode* getAttrib ();

/** Return number of nodes in "attrib" array */
int getNumAttrib ();

/** Assign X3DVertexAttributeNode array (using a properly typed node array) to MFNode inputOutput field named "attrib" */
void setAttrib (CX3DVertexAttributeNode* nodes);

/** Assign single X3DVertexAttributeNode value (using a properly typed node) as the MFNode array for inputOutput field named

"attrib" */
| void setAttrib (CX3DVertexAttributeNode node);
/** Assign X3DVertexAttributeNode array (using a properly typed protolnstance array) to MFNode inputOutput field named "attrib" */
void setAttrib (CX3DPrototypelnstance node);
/** Assign X3DVertexAttributeNode array (using a properly typed node array) to MFNode inputOutput field named "attrib" */
void setAttrib (CX3DNode* nodes);
. /** Return X3DColorNode result (using a properly typed node or X3DPrototypelnstance) from SFNode inputOutput field named
"color" */

void getColor (CX3DNode result);



-XBDComposedGeometryNode (IndexedFaceSet Public Node)

/** Assign X3DColorNode value (using a properly typed node) to SFNode inputOutput field named "color" */
void setColor (CX3DColorNode color);

/** Assign X3DColorNode value (using a properly typed protolnstance) */
void setColor (CX3DPrototypelnstance protolnstance);

: /** Return X3DCoordinateNode result (using a properly typed node or X3DPrototypelnstance) from SFNode inputOutput field named
"coord" */
! //CX3DNode* getCoord ();

void getCoord (CX3DNode result);

/** Assign X3DCoordinateNode value (using a properly typed node) to SFNode inputOutput field named "coord" */
void setCoord (CX3DCoordinateNode node);

/** Assign X3DCoordinateNode value (using a properly typed protolnstance) */
void setCoord (CX3DPrototypelnstance protolnstance);

; /** Return FogCoordinate result (using a properly typed node or X3DPrototypelnstance) from SFNode inputOutput field named
"fogCoord" */
| void getFogCoord (CX3DNode result);

/** Assign FogCoordinate value (using a properly typed node) to SFNode inputOutput field named "fogCoord" */
void setFogCoord (CFogCoordinate node);



-XBDComposedGeometryNode (IndexedFaceSet Public Node)

/** Assign FogCoordinate value (using a properly typed protolnstance) */
void setFogCoord (CX3DPrototypelnstance protolnstance);

| /** Return X3DNormalNode result (using a properly typed node or X3DPrototypelnstance) from SFNode inputOutput field named
"normal” */

! //CX3DNode* getNormal ();

void getNormal (CX3DNode result);

/** Assign X3DNormalNode value (using a properly typed node) to SFNode inputOutput field named "normal” */
void setNormal (CX3DNormalNode node);

/** Assign X3DNormalNode value (using a properly typed protolnstance) */
void setNormal (CX3DPrototypelnstance protolnstance);

: /** Return X3DTextureCoordinateNode result (using a properly typed node or X3DPrototypelnstance) from SFNode inputOutput field
‘named "texCoord" */

void getTexCoord (CX3DNode result);

/** Assign X3DTextureCoordinateNode value (using a properly typed node) to SFNode inputOutput field named "texCoord" */
void setTexCoord (CX3DTextureCoordinateNode node);

/** Assign X3DTextureCoordinateNode value (using a properly typed protolnstance) */
void setTexCoord (CX3DPrototypelnstance protolnstance);



X3D C++ Binding Sample
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- X3D C++ Binding Sample Source (Win32)

A 4

#i:nclude <glut.h>

Include GLUT Library
#include ".WX3DLib#X3DLib.h" ' * .
| Include X3D C++ Library

#ifdef _DEBUG
#define new DEBUG_NEW
#endif

C\:NinApp theApp;

using namespace std;
CX3DScene* m_pScene = NULL;
véid changeSize(int w, int h) {

Cifh == 0)
| h=1;

 float ratio = 1.0*w / h;

' // Reset the coordinate system before modifying
glMatrixMode(GL_PROJECTION);

- glLoadIdentity();

// Set the viewport to be the entire window
- glViewport(0, 0, w, h);



- X3D C++ Binding Sample Source (Win32)

//. Set the correct perspective.
- gluPerspective(45,ratio, 1,1000);

- glMatrixMode(GL_MODELVIEW);

- glLoadldentity();

- gluLookAt(5.0,5.0,5.0,

' 0.0,0.0,-1.0,

0.0f,1.0f,0.0f);

{
glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);

glPushMatrix();

b

vciaid DrawNode(CX3DNode *pNode)

{
5 if(pNode==NULL)
return;
::glPushMatrix();
if (pNode->isType(NODE_SHAPE))
((CX3DShapeNode*)pNode)->geometry->Draw();
:glPopMatrix();

]

vci)id renderScene(void)



- X3D C++ Binding Sample Source (Win32)

init nCount = m_pScene->m_Objects.GetCount();

for(int i=0; i<nCount; i++)

{
CX3DNode* pChild =(CX3DNode*)(m_pScene->m_Objects).GetAt(i);
if (pChild)

DrawNode(pChild);

IPopMatrix();

g
glutSwapBuffers();

}

{

m_pScene = new CX3DScene();

CX3DShapeNode* shape = new CX3DShapeNode;
CBox* box = new CBox;
shape->setGeometry((CX3DGeometryNode*)box);

m_pScene->AddNode(shape, NULL);
}

void initialize(void)



- X3D C++ Binding Sample Source (Win32)

in

{

_tmain(int argc, TCHAR* argv[], TCHAR* envpl])
int nRetCode = 0;
HMODULE hModule = :GetModuleHandle(NULL);

if (hModule '= NULL)

{

if (AfxWinInit(hModule, NULL, ::GetCommandLine(), 0))

{
_tprintf( T("& 2ot LF: MFCE 725X TS LICHwn");
nRetCode = 1;

}

else

{

glutlnit(&argc, argv);

glutinitDisplayMode(GLUT_DEPTH | GLUT_DOUBLE | GLUT_RGBA);
glutInitWindowPosition(100,100);

glutInitWindowsSize(320,320);

glutCreateWindow("X3D Sample1");

initialize();
glutDisplayFunc(renderScene);

glutldleFunc(renderScene);
glutReshapeFunc(changeSize);

B ettt et R R~ TR



- X3D C++ Binding Sample Source (Win32)

glutMainLoop();

1
1
else
{
_tprintf(_ T("M Ztst 2 2 GetModuleHandle A Tiwn"));
nRetCode = 1;
1

return nRetCode;




= X3D C++ Binding Sample Source (Win32)

finclude <glut.h=
ginclude ", #WHE30LIDWRIOLID. A"

S&ifdef

| #def ine
#fendif

CWinApp thedpp:
Using namespace std:

CHI0DEcene+ m_pScens

S void changeSizel int

float ratio = 1.0+

gl MatrixModel
glLoadldent ityl )

qlYiewportid, a,

2018-8-13

Include GLUT Library

Include X3D C++ Library

Window size changed
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X3D C++ Binding Sample Source (Win32)

void OrawModel CX30Node *

i fr ==
return;

J-=geomet ry-=0raw( ).

void rendersScenelvoid)

glCleart
int nCount = m -=m_0Objects. GetCount( J;
forfint i=0: i<nCount; i++)
ode+ pChild ={C¥30Mode+ M m_pScene-=m_0bjects), Getat(i):
, Id}
OrawMode(pChild )
alFopMat rixi J;

alutiwapBuffers( )

void initializetvoid)

N_p:=Ccene =
pedode+ shape CX3DEhapeMode:
DGeomet ryMode* Jhox

m_picene-=AddModer shape, B

Draw a Box

Draw Child Nodes

Create a Box

2018-8-13 Web3D Standardization Meeting at SIGGRAPH 2018
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= X3D C++ Binding Sample Source (Win32)

fint
int nRetCode = 0
HHOOULE hModule = @

if (hModule 1= i
if (1afxWininitehModule,

qlutinith
glutlnitWind
glut lnitWindow
qlutCreatelind

initializef )
glutDisplay
glutld

glutReshapeFunc

glutMainLoop( 1

oy

n fouAl PR = .
! L a5 |_|- =

MRetCode = 1

return nRetCode:

2018-8-13

Create a Window and
initialization

: MFCE £2|&5tA 2 &L CH tn

GetModuleHandle 2 IH4n" )

Web3D Standardization Meeting at SIGGRAPH 2018
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" X3D C++ Library

Box Node/CBox Class

woid (float+ valuel

lid X

void

protected:

bioo |

— CBox Class function
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X3D C++ Library

4 ++ X3DLib t[: CCD”iSiDﬂSpEEE "[: ':E‘."E'ﬂtC'bjE'Ct
[ O OE s CColor #3 CExplosionEmitter
o A= - #v CColorChaser #3 CEXPORT
() #3 CColorDamper *+ CExternProtoDeclare
o3 #¢ CColornterpolator %3 CExtrusion
* - #3 CColorRGBA “ Cfield
#» CAppearance #3 Ccomponent *¢ Cfieldvalue
#z CArc2D #: CComponentinfo #¢ CFillProperties
#» CArcClose2D #¢ CComposedCubeMapTexture # CFloatVertexAttribute
%y CAudicClip #y CComposedShader 3 CFog
#z CBackground #3 CComposedTexture3D #z CFogCoordinate
#3 CBallloint #: CComposedvelumeStyle ¥z CFontStyle
#z CBillboard #3 CCone #3 CForcePhysicsModel
# CBlendedVolumeStyle #v CConeEmitter #3 CGeneratedCubeMapTexture
#3 CBooleanFilter #+ Cconnect #3 CGecCoordinate
#» CBooleanSequencer #¢ CConnectionException #3 CGeoElevationGrid
#+ CBooleanToggle #+ CContact #+ CGeolocation
#» CBooleanTrigger #+ CContour2D #+ CGeolOD
#+ CBoundaryEnhancementVolumeStyle #3 CContourPolyline2D *z CGeoMetadata
#» CBoundedPhysicsModel #3 CCoordinate #+ CGeoOrigin
*» CBox #+ CCoordinateChaser #+ CGeoPositionInterpolator
#+ CBrowserEvent #3 CCoordinateDamper #3 CGeoProximitySensor
#» CBrowserFactory #+ CCoordinateDouble *+ CGeoTouchSensor
#» CBrowserMotSharedException ¢ CCoordinatelnterpolator +#+ CGeoTransform
%3 CCADAssemnbly #3 CCoordinatelnterpolator2D #3 CGeoViewpoint
*+ CCADFace #v CCylinder #3 CGroup
#» CCADLayer #3 CCylinderSensor #+ CHAnimDisplacer
*+ CCADPart #3 CDirectionalLight ++ CHAnimHumanoid
#3 CCartoonVeolumeStyle #» CDISEntityManager #+ CHAnimJoint
%y CCircle2D #3 CDISEntityTypeMapping #z CHAnimSegment
¥z CClipPlane #v CDisk2D ++ CHARIimMSite
#3 CCollidableOffset #z CDoubleAxisHingeloint #3 Chead
%y CCollidableShape #3 CEaselnEaseOut #3 ClmageCubeMapTexture
#3 CCollision #¢ CEdgeEnhancementvolumeStyle #¢ ClmageTexture
#z CCollisionCollection #+ CElevationGrid #3 CImageTexture3D
# CCollisionSensor #» CEspduTransform #+ CIMPORT
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X3D C++ Library

%= CImportedModeException
#*+ CIndexedFaceSet

*+ ClndexedlineSet

#+ CIndexedQuadSet

#= ClIndexedTriangleFanSet

*= ClndexedTriangleSet

#= ClndexedTriangleStripSet
#*+ CInline

#= ClnsufficientCapabilitiesException
#z ClntegerSequencer

#= ClntegerTrigger

#= ClnvalidBrowserException
#= ClnvalidDocumentException
*= ClnvalidBExecutionContextException
#= ClnvalidFieldException

*= ClnvalidFieldValueBxception
#= ClnvalidModeException

#= ClnvalidOperationTimingException
#3 ClnvalidProtoException

#» ClnvalidRouteException

#= ClnvalidURLException

#= ClnvalidX3DException

#= CIS

#+ ClsoSurfaceVolumeData

#x CkeySensor

*= Clayer

#= ClayerSet

#= Clayout

%3 ClayoutGroup

#= ClayoutlLayer

#+ ClLinePickSensor

#= CLineProperties

#+ ClLineSet

#+ CloadSensor

#» ClocalFog

= CLOD

2018-8-13

= CMaterial

#3 CMatrix3VertexAttribute
=z CMatrixdVertexAttribute
*= Cmeta

*» CMetadataBoolean

*» CMetadataDouble

*» CMetadataFloat

#» CMetadatalnteger

#» CMetadataSet

#+ CMetadataString

*» CMFBool

*» CMFColor

*+ CMFColorRGBA

#+ CMFDouble

*= CMFFloat

¢+ CMField

#» CMFImage

#+ CMFINt32

*= CMFMatrix3d

*= CMFMatrix3f

*= CMFMatrixdd

*» CMFMatrixaf

*» CMFRotation

= CMFString

*+ CMFTime

= CMPVec2d

= CMPVec2f

*= CMFVec3d

= CMPvec3f

= CMPVecad

= CMPvecdf

#» CMotorloint

*+ CMovieTexture

*= CMultiTexture

*» CMultiTextureCoordinate
*» CMultiTextureTransform

k
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%+ CMavigationlnfo

#+ CMedelnUseBxception

#+ CMNodeUnavailableException
*= CMormal

#= CMormallnterpolator

#+ CMNoSuchBrowserexception
*= CMurbsCurve

*= CMurbsCurve2D

#= CMNurbsOrientationInterpolator
*= CMurbsPatchSurface

#+ CMurbsPositionInterpolator
*= CMurbsSet

#= CMurbsSurfacelnterpolater
# CNurbsSweptSurface

# CMurbsSwungSurface

*= CMurbsTextureCoordinate
*= CMurbsTrimmedSurface
#z COpacityMapVolumeStyle
*= COrientationChaser

#+ COrientationDamper

#+ COrientationInterpolator
#z COrthoViewpoint

#+ CPackagedShader

# CParticleSystemn

#+ CPickableGroup

*+ CPixelTexture

*+ CPixelTexture3D

*+ CPlaneSensor

= CPointEmitter

#+ CPointLight

*+ CPointPickSensor

*+ CPointSet

#z CPolyline2D

#z CPolylineEmitter

#z CPolypoint2D

*= CPositionChaser




X3D C++ Library

- *2 CPositionChaser2D

I *m CPositionDamper

- *2 CPositionDamper2D

i %3¢ CPositionInterpeolator

I *m CPositionnterpolator2D

b * CPrimitivePickSensor
= CProfilelnfo

I *m CProgramShader

- *z CProjectionVolumeStyle

- *2 CProtoBody

t+ *= CProtoDeclare

- *2 CProtolnstance

- *= CProtolnterface

t- *2 CProximitySensor

b * CQuadSet

b * CReceiverPdu

t- *z CRectangle2D

I *z CRigidBody

i *= CRigidBodyCollection

- *g CROUTE

t- *= CScalarChaser

- *m CScalarDamper

- *% CScalarlnterpolator

- *z CScene

I *m CSceneGraphStructureStatement

- *3 CScreenFontStyle

t- *g CScreenGroup

- *z CScript

I *m CSegmentedvolumeData

- *¢ CSFBool

t- *= CSFColor

t+ *2 CSFColorRGBA

- *2 CSFDouble

t- *= CSFFloat

- *3 CSFImage

b #2 CSFNt32
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*= CSFMatrix3d

*= CSFMatrig3f

*= CSFMatrixad

*= CSFMatrizaf

*+ CSFRotation

#+ CSFSiring

= CSFTime

= CSPVec2d

= CSPVec2f

= CSPVec3d

¥+ CSPVec3f

¥+ CSPVecdd

¥+ CSPVecdf

*z CShadedVolumeStyle

#» CShaderPart

*+ CShaderProgram

*+ CShape

*+ CSignalPdu

*z CSilhouetteEnhancementVolumeStyle
*x CSingleAxisHingeloint

#» CSliderloint

*+ CSound

#+ CSphere

#= CSphereSensor

#+ CSplinePositionInterpolator
#= CSplinePositionInterpolator2D
*x CSplineScalarinterpolator
#x CSpotlLight

#+ CSquadCrientationInterpolator
#+ CStaticGroup

#» CSidioFileEx

#= CStringSensor

*= CSurfaceEmitter

*= CSwitch

*» CTexCoordChaser2D

#+ ClexCoordDamper2D

Web3D Standardization Meeting at SIGGRAPH 2018

*+ CText

#+ CTextureBackground

*+ CTextureCoordinate

*+ CTextureCoordinate3D

*+ CTextureCoordinatedD

*+ CTextureCoordinateGenerator
#= CTextureProperties

#+ CTextureTransform

*+ CTextureTransform3D

*+ CTextureTransformMatrix3D
*+ CTimeSensor

#= CTimeTrigger

#x CToneMappedVolumeStyle
#+ CTouchSensor

*+ CTransform

#+ CTransformSensor

*+ CTransmitterPdu

#+ CTriangleFanSet

#= CTriangleSet

#= CTriangleSet2D

#+ CTriangleStripSet

*+ CTwoSidedMaterial

#+ Cunit

#+ ClUniversalloint

#z CURLUnavailableException
#= C\iewpoint

#= C\iewpointGroup

#= C\iewport

#= C\isibilitySensor

*+ CWolumeData

*+ CWolumeEmitter

*+ CWolumePickSensor

#= CWindPhysicsModel

++ CWorldInfo

*+ CH3D

#= CX3DAppearanceChildMode




X3D C++ Library
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- X3D C++ Binding Viewer (X3D File Open)

Porpe.;

@v|ﬂ « Perscnal » HAnim » Data » sample »

- | 3 | | sample ZA
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L] Billboard x3d

L] boxx3d

L] chulx3D

|| chul+bvhX3D
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|| DirectionalLight x3d

|| GeometryPrimitiveNodeswWhiteBackground x3d

|| KoreanCharacter01Jin.x3d

|| KoreanCharacter01Jin+1x3d
L] KoreanCharacter01Jin+2x3d
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" | X3D C++ Binding Viewer (X3D Load)

&4 SuwonX3DViewer - GeometryPrimitiveModeswhiteBackground x3d
File  View Window Help

Ol v w/F| |&ama o

GeometryPrimitiveModesWhiteBackground.x3d = ]

= -
3™ background 3
B¢ Transform
=1+ Shape : DefaultShape
i1 Box : DefaultBox
I_;|"-,"" Appearance : DefaultA
L™ Material
-1 Transform
E1-1 Shape
ot Cone : DefaultCone =
o« ; I I
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" | X3D C++ Binding Viewer (Viewer Mode

Eile View Window Help

OD=E v wF Q-

@ x30 p
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%, head
L, Scene
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Box-Parsing

=

-_— -

case "Box".
HAOBo:x #3dBox = new #“230Bo={ )
“adBox . Setsizel( Parse_VMector3(Parse_attributevaluel =nRoot, “"size”™ 1))

#“adBox . SetTranslationim_vecParseTranslation )
=3dBox ., SetRotation{ m_vecParseRotation )
“3dBox . SetScalelmovecParselcale )
m_list¥30Mode. Add 2x23dBox )

breal::



public class #30Bo= © H3I0OMode
i

protected Yectors m_weciize:

zF= 174
public woid Set3ize! Yector? wvec )
1

M_weCc3ize = wec.:

}

=F=F 03

public woid Get3izel ref Yector3 wec )
1

YEBC = M_Wecsize.
E=r=F 97y
public owverride |Enumerator LoadEndActiond )
1

Oraw(
vield return nul |

—_

=F= 1474
public override woid Draw( )
1

Famelbject goBox = Gamelbiect.lnstantiate!{Resources.Load! "Bax" ) as Gamelbject )

goBox . transform. localPosition m_vwecTranslation:
goBox . transform. localRotation Quaternion.Buler{GetRotation )
goBox.transform. localsScale = m_weciize;

goBox . GetComponent=MeshRenderer={ ). material .SetColor{”"_Colaor”, new Color{m_vecDiffuseColor.x, m_vechDiffuseColor.w, m_
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o




Cone Parsing

Lo

case “"Cone™:
“30Cone x®3dCone = new ¥30Conel )
=3dCone . SetBottomi Parse_Bool{Parse_Attributevaluel =xnRoot., “"bottom™ ¥
=3dCone ., SetBottomRadiusi Parse_Float{Parse_aAttributevaluelxnRoot, "bottomRadius™ )l
#“3dCone ., SetHeight{Parse_Float{Parse_Attributevalue! xnRoot, “"height™ ))h
“23dCone ., SetSidel Parse_Bool{Parse_AttributevYalue xnRoot, “side” 3

=3dCone . SetTranslationim_vecParseTranslation):
#wa3dCone . SetRotationim_vecParseRotation):
#3dCone . SetEScalelm_vecParseicale )
m_listi30Mode . Addi{ x3dCone ):

break:



Jpublic class #30Cone @ #30Mode

d

protected bool m_bBottom:
protected float m_fBottomRadius:
protected float m_fHeiaht:
protected bool m_b%ide:

E=r=E 1M
public woid SetBottom{bool bBottom?)
1

m_bBottaom = BBottam:

public woid GetBottom{ ref bool bBottom)
1

bBottom = m_bBottom:

et

E=rE 13
public woid SetBottomBRadius(float fBottomRadius)
i

m_fBottomRadius = TBottomRadius:

H
=rF 07
public woid GetBottomRadius{ref float fBottomRadius)
i
fBottomRadius = m_fBottomRBadius:
K

E=FE 13
public woid SetHeight{float fHeight )
1
m_fHeight = fHeight:
X



~Cone Class

public woid EefHeight(ref float fHeight )

1

fHeight m_fHeight:

¥

public void Set3ide{bool bEide)
1

m_b=ide b=ide:

¥

public void GetZide{ref bool b3ide
1

bZide = m_b3ide:
}

public override |Enumerator LoadEn
1

Oraw( X

vield return nal |3

public override woid DOrawi )

1
Gameldbiect goCone =
goCone.transform. localPosition
goCone.transform. localRotation
goCone.transform. localsScale =

goCone. GetComponent=MeshRender

]

dact iong )

Instantiate(Resources., Load( "Cone” ) as Gamelbject )

= m_wecTranslation:
Duaternion.Euler{GetRotationd )

new YectorZ{m_fBottomRadius + 2Ff, m_fHeight+0.5F.

m_fBottomRadius += 2§ X

er={ ). material.SetColor”"_Color”, new Colorim_vecDiffuseColor.x, m_vwechDiffuseColor.w,

m_vechiffuseCol



~Cone Unity
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Cylinder Parsing
)

case "Cwlinder™:
HA30Cy | inder H30Cw!| inder = new X30Cw | inder )
H3AOCv | inder.SetBottom Parse_EBool{ Parse_AttributeVYaluel xnRoot, “"bottom™ X))
#30Cv | inder.SetRadius{ Parse_Float{Parse_AttributeValuel xnRoot, “radius" )}
#30Cy | inder.SetHeight{Parse_Float{Parse_AttributeVvaluel xnRoot, “"height” )
#30Cy | inder.SetSidefParse_Boolf Parse_AttributevYaluel xnRoot, “"side” )y
A30Cy | inder.SetTopy Parse_Bool{Parse_Attributevaluel xnBoot, “tap”™ )yl

1l
1l

“30Cw |l inder.ZetTranslation{m_vecParseTranslation):
“30Cw |l inder.ZetRotation{m_vecParseRotation )
X20Cv |l inder.SetScalelm_vecParsescale )
m_list®¥30Node. Add{ ¥X30Cw | inder )

breal::



public class #30Cw | inder

i

#AOMode

protected bool m_bBottom:

protected float m_fRadius:
protected float m_fHeight:
protected bool m_b:Zide:

protected bool m_bTop:

=FF 174

public woid SetBottomibool bBottom)
i

m_bBottom = bBottom:

h

zF= 074

public woid GetBottomref bool bBottom)
i

bBEBottam

m_bBottom:

et

E=rE 134
public woid SetRadiusifloat fRadius)
1

m_fRadius = FRadius:

R

F= 0Oy
ublic woid GetRadius{ref float fRadius)

0

~= T

fFRadius = m_fRadius:

et



public void Get2idel{ref bool b3ide)d

{

bZide = m_bEide:
h
- ‘I:.IH

public woid SetTop{bool bTop)
{

m_bTop = bTop:

R

F= 034
public void GetTopl{ref bool bTop)
i

I

bTop = m_bTop:

Er= a7y

public override |Enumerator LoadEndactioni
i

Draw )

vield return nuall:
}
=F=F 14

public override woid Draw( )
i

Gamelbject goCylinder = Gamelbject., InstantiatelResources., Load( "Cv | inder” ) as Gamelbject )i

goCy |l inder.transform. localPosition = m_vwecTranslation:

goCw | inder . transform. localRotation = Ouaternion.EBEuler{GetRotationd »n

goCw | inder . transform. local3cale = new Yector3(im_fRadius+2f, m_fHeight+0.5f, m_fRadius + 2f )

goCw | inder . GetComponent<HMeshRenderer={ Y. material . SetColar{"_Color”, new Color{m_wechiffuseColor.=®, m_wvechiffuseColor.w.



~Cylinder Unity
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o




~Sphere Parsing
(=3
case “Ephere™.

HAbEphere =23dSphere = new HIZ0Zpheref );
waddsphere. SetRadius{Parse_Float{Parse_Attributevaluel=nRoot, “radius™ 32l

“adEphere.SetTranslationim_vecParseTranslation):

#“adEphere.SetRotation{m_vecParseRotation )

wadiZphere. SetScale(m_vecParsescale )
m_list¥30Node. addl =3dEphere ;

brealk:



public class #“30=2phere

{

HalMode
protected float m_fRadius:

E=F=FE 174

public woid SetRadius{float FRadius)
i
m_fRadius = fRadius:

=7 02H
public void GetRadius{ref float fFRadius)
i

fRadius = m_fRadius:

EF=F g7H
public owverride |Enumerator LoadEndactiond )

{

el

Oraw( I
vield return nul |:

¥

=FEE 1474
public override woid Orawi )
i

Gameldbject goSphere = Gamelbiect, lnstantiatelResources.Load] "Sphere” ) as Gamelbject )

gosphere.transfaorm. localPosition = m_wecTranslation:
gosphere.transform. localRotation

Duaternion.Euler{GetRotation{ )

goZphere.transform. localScale = new YectorZ{m_fRadius + 2f, m_fRadius + 2f, m_fRadius =+ 2 ):

goiZphere. GetComponent <MeshRenderer={ ) . material .SetColor{"_Color™,

new Color{m_wvecDiffuseColor.:x,

m_vecOiffuseColar.,w



Sphere Unity

f >




casg

"Te=t ™.
¥AOTe=t =3dText = new #20Te=t( )
List=string= listString = Parse_ListStringlParse_AttributevYaluel=nRoot, "string”™ )i

stringa strText = " 7.
fFor{int i = 0; i = listString.Count: ++i)
1

ifFCi '= 012

i

strTex=t += "#Hn™:

¥

strText += listEtrinalil:
¥
st rText .Replacel “#H"", ="

“3dText . SetEtrinalstrText );

®3dText . SetTranslation{m_vecParseTranslation)

®3dText . SetRotation{m_vecParseRotation):

®3dText . SetEScalelm_vecParseicale ).
m_list¥30Mode., Add( «3dText i

break:



public class #30Tex=t

{

HAlMode
protected string m_strztring:

== 17
public woid SetStringlstring str3tringl
i

m_str3tring = strstring:

== 03
public void Getstringlref string str3tring)l
i

str3tring = m_str3tring:
A gl e |
public override |Enumerator LoadEndactiont )
i

Oraw(
vield return nual |:

—

=F=F 1474
public override woid DOraw( )

i
Gamelbject goText = Gamnelbject.lnstantiate{Resources. Loadl "Text" ) as Gamelbject )
goText . transform. localPaosition = m_vecTranslatiaon:
goText.transform. localRotation = Quaternion.EBEuler{GetRotation )
goText.transform. localScale = BetS3calel )
goText . GetComponent=TextMesh={ }).text = m_str3tring:

H
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@eametryPrimitiveNodes.x3d Unity

<0 Unity Personal (64bit) - X3DViewer.unity - X3DViewer_Unity - Android <DX11 on DX9 GPU= - B
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| Work in Progress

e« 19777-3 and 19777-4 NWIP submission to ISO (2018.7)

« 19777-5 NWIP submission (2018.1), did not pass due to insufficient
participation initially; now satisfied the required number of national bodies,
and will be registered on the ISO project portal

 Implementation of C, C++ and C# language bindings

— 19777-3 X3D scene access interface definition using C
 Visual C++ and OpenGL
— 19777-4 X3D scene access interface definition using C++
 Visual C++ and OpenGL
— 19777-5 X3D scene access interface definition using C#
« Unity and C#
« Developing X3D Binding viewer programs with C, C++ and C# binding
capability



