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C++/C# Language Binding Concepts

• What is C++ / C# language binding?
– X3D scene access using C++ and C# languages
– Development of C++/C# programs using X3D data types and 

functions
– X3D scene read, update, store, and exchange in 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 SAI

– Provides a C++ and C# API format for X3D scene access
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ISO/IEC 19777-3 & 19777-4 WD Preparation

• ISO/IEC 19777-3 X3D C++ Language Binding WD

– Working on clause 4 Concepts, clause 5 Tables, clause 6 Type 
definitions, clause 7 Function definitions, Annex A Abstract 
node interfaces, Annex B Concrete node interfaces

• ISO/IEC 19777-4 X3D C# Language Binding WD

– Working on clause 4 Concepts, clause 5 Tables, clause 6 Type 
definitions, clause 7 Function definitions, Annex A Abstract 
node interfaces, Annex B Concrete node interfaces
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<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> 

A Simple Example of X3D Scene Access API

getX3D
getScene
getBackground
getViewpoint
getShape
getBox
getApperance
getMaterial

setX3D
setScene
setBackground
setViewpoint
setShape
setBox
setApperance
setMaterial
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X3D

X3D Scene Access Interface (SAI)



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

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

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)  
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X3D Scene Access Interface (SAI)

X3D C++ encoding



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

A Sample of X3D Scene Access API (C#)

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)  
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X3D C# encoding

X3D Scene Access Interface (SAI)



X3D C++ Binding Viewer Program Example

1. SuwonX3DBindingViewer 
1) Load X3DLib.dll

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
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SuwonX3DBindingViewer (X3D C++ Binding Viewer)

X3D Tree View

Property View

3D View
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Rendering View



X3D C++ Binding Class Structure (Partial) 

CX3DLib

CX3DScene

CBackground

CViewpoint

CTransform

CShape

CAppearance

CMaterial

CX3DGeometryNode

CSphere

CCylinder

CCone

CBox

IndexedFaceSet
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Background
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class AFX_EXT_CLASS CX3DBackgroundNode : public CX3DBindableNode

{

public:

int getNumSkyAngle();

float* getSkyAngle();

void   setSkyAngle(float* angles, int size);

void   setSkyAngle(float angle);

int getNumGroundAngle();

float*  getGroundAngle();

void   setGroundAngle(float* angles, int size);

void    setGroundAngle(float angle);

int getNumSkyColor();

float*  getSkyColor();

void    setSkyColor(float* colors, int size);

void    setSkyColor(float color);

int getNumGroundColor();

float*  getGroundColor();

void    setGroundColor(float* colors, int size);

void    setGroundColor(float color);

float    getTransparency();

void    setTransparency(float value);

protected:

MFFloat groundAngle;

MFColor groundColor;

MFFloat skyAngle;

MFColor skyColor;

SFFloat transparency;

};



Viewpoint
class AFX_EXT_CLASS CViewpoint : public CX3DViewpointNode

{

public:

void       setFieldOfView(SFFloat fov);

SFFloat getFieldOfView();

protected:

SFFloat fieldOfView;

};
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class AFX_EXT_CLASS CX3DViewpointNode : public CX3DBindableNode

{

public:

void   setDescription(CString strText);

void   setPosition(SFVec3f pos);

void   setOrientation(SFVec4f ori);

void   setCenterOfRotaion(SFVec3f cen);

void   setJump(BOOL bBool);

void   setRetainUserOffsets(BOOL bBool);

CString getDescription();

SFVec3f      getPosition();

SFRotation getOrientation();

SFVec3f      getCenterOfRotaion();

BOOL isJump();

BOOL isRetainUserOffsets();

protected:

CString description;

SFBool jump;

SFVec3f      position;

SFVec3f      centerOfRotation;

SFRotation orientation;

SFBool retainUserOffsets;

};



Transform
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class AFX_EXT_CLASS CTransform : public CX3DGroupingNode

{

public:

void setCenter(SFVec3f val);

void setRotation(SFVec4f val);

void setScale(SFVec3f val);

void setScaleOrientation(SFVec4f val);

void setTranslation(SFVec3f val);

SFVec3f getCenter();

SFRotation getRotation();

SFVec3f getScale();

SFRotation getScaleOrientation();

SFVec3f getTranslation();

public:

SFVec3f     center; 

SFRotation rotation;

SFVec3f      scale;

SFRotation scaleOrientation;

SFVec3f      translation;

};



Shape
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class AFX_EXT_CLASS CX3DShape : public CX3DChildNode , public CX3DBoundedObject

{

public:

void setGeometry(CX3DGeometryNode* pNode);

void setAppearance(CAppearance* pNode);

public:

CX3DGeometryNode*  geometry;

CAppearance*            appearance;

};

class AFX_EXT_CLASS CShape : public CX3DShape

{

}



Appearance
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class AFX_EXT_CLASS CAppearance : public CX3DAppearanceNode

{

public:

void setMaterial(CMaterial*Node); 

void setImageTexture(CImageTexture*Node);

public:

CMaterial*        material;

CImageTexture* imagetexture;

};



Material
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class AFX_EXT_CLASS CMaterial : public CX3DMaterialNode

{

public:

void setAmbientIntensity(SFFloat val);

void setDiffuseColor(SFVec3f val);

void setEmissiveColor(SFVec3f val);

void setShininess(SFFloat val);

void setSpecularColor(SFVec3f val);

void setTransparency(SFFloat val);

SFFloat getAmbientIntensity();

SFColor getDiffuseColor();

SFColor getEmissiveColor();

SFFloat getShininess();

SFColor getSpecularColor();

SFFloat getTransparency();

public:

SFFloat ambientIntensity;

SFColor diffuseColor;

SFColor emissiveColor;

SFFloat shininess;

SFColor specularColor;

SFFloat transparency;

};



Box

class AFX_EXT_CLASS CBox : public CX3DGeometryNode

{

public:

SFVec3f     getSize();

void          setSize(SFVec3f vec);

BOOL getSolid();

void          setSolid(BOOL value);

protected:

SFVec3f     size;

SFBool solid; 

}
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Cone

class AFX_EXT_CLASS CCone : public CX3DGeometryNode

{

public:

void    setHeight(SFFloat fHeight);

void    setBottomRadius(SFFloat fRadius);

void    setBottom(SFBool bBottom);

void    setSide(SFBool bSide);

SFFloat getHeight();

SFFloat getBottomRadius();

SFBool isBottom();

SFBool isSide();

BOOL getSolid();

void    setSolid(BOOL value);

protected:

SFFloat height;

SFFloat bottomRadius;

SFBool bottom;

SFBool side;

SFBool solid;

}
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Cylinder
class AFX_EXT_CLASS CCylinder : public CX3DGeometryNode

{

public:

void    setHeight(SFFloat fHeight);

void    setRadius(SFFloat fRadius);

void    setBottom(SFBool bBottom);

void    setSide(SFBool bSide);

void    setTop(SFBool bTop);

SFFloat getHeight();

SFFloat getRadius();

SFBool isBottom();

SFBool isSide();

SFBool isTop();

BOOL getSolid();

void    setSolid(BOOL value);

protected:

SFFloat height;

SFFloat radius;

SFBool bottom;

SFBool side;

SFBool top;

SFBool solid;

};
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Sphere

class AFX_EXT_CLASS CSphere : public CX3DGeometryNode

{

public:

void     setRadius(SFFloat fRadius);

SFFloat getRadius();

BOOL getSolid();

void     setSolid(BOOL value);

protected:

SFFloat radius;

SFBool solid;

};
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IndexedFaceSet

class AFX_EXT_CLASS CIndexedFaceSet : public CX3DComposedGeometryNode

{

public:

void setCreaseAngle(SFFloat angle);

SFFloat getCreaseAngle();

void set_colorIndex(CString strIndex);

void set_coordIndex(CString strIndex);

void set_normalIndex(CString strIndex);

void set_texCoordIndex(CString strIndex);

void setIndex(CString strIndex, int nType);

protected:

MFInt32  colorIndex;

MFInt32  coordIndex;

MFInt32 normalIndex;

MFInt32 texCoordIndex;

};
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IndexedFaceSet Sample
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X3DComposedGeometryNode (IndexedFaceSet Public Node)

class AFX_EXT_CLASS CX3DComposedGeometryNode : public CX3DGeometryNode

{

public:

void     setCcw(SFBool bBool);

SFBool getCcw();

void      setColorPerVertex(SFBool bBool);

SFBool getColorPerVertex();

void      setConvex(SFBool bBool);

SFBool getConvex();

void      setNormalPerVertex(SFBool bBool);

SFBool getNormalPerVertex();

void      setSolid(SFBool bBool);

SFBool getSolid();

CCoordinate* getCoord();

void      setCoord(CX3DCoordinateNode* node);

void      setCoord(CX3DPrototypeInstance protoInstance);

CFogCoordinate* getFogCoord();

void       setFogCoord(CFogCoordinate* node);

void       setFogCoord(CX3DPrototypeInstance protoInstance);

CColor*   getColor();

void       setColor(CX3DColorNode * color);

void       setColor(CX3DPrototypeInstance protoInstance);
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CNormal*  getNormal();

voidsetNormal(CX3DNormalNode * node);

voidsetNormal(CX3DPrototypeInstance protoInstance);

CTextureCoordinate* getTexCoord();

voidsetTexCoord(CTextureCoordinate* node);

voidsetTexCoord(CX3DPrototypeInstance protoInstance);

//Attributes

protected:

SFBoolccw;

SFBoolcolorPerVertex;

SFBoolconvex;

SFBoolnormalPerVertex;

SFBoolsolid;

CColorcolor;

CCoordinatecoord;

CFogCoordinate fogCoord;

CNormalnormal;

CTextureCoordinate texCoord;

};



X3D C++ Binding Viewer Demo
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20170201_X3DBinding.mp4
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X3D C# Binding Viewer (Unity) 
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X3D C# Binding Viewer (Unity) 
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X3D C# Binding Viewer (Unity) 
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Lib Class
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Base Node
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Box Class
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Box Class
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Box Class
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H-Anim Class
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H-Anim Class
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H-Anim Character Animation 
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H-Anim Character Animation (Video)

170116_Unity_HanimViewer.mp4


Work in Progress

• Preparation of working drafts for NWIP submission

• Specification: Co-editing with Roy Walmsley
– The first Monday of each month at 09:30 UTC (10:30 BST 18:30 KST)

– Via Web3D teleconference

• Developing C++ and C# binding examples 

• Developing X3DBindingViewer programs with C++ and C# 
binding capability
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