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ProjectsVC++	DirectoriesInclude	files
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OK
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1.	 OpenGL
2.	 OpenGL
3.	
4.	

,NeHe	SDK,(opengl.h,splash.h)#pragma	
"NeheSDK.lib"	)	Nehe	SDKNehe	



#include	"opengl.h"	 	 	 	 //	OpenGL

#include	"splash.h"	 	 	 	 //	

#pragma	comment(	lib,	"NeheSDK.lib"	)	 	 //	NeheSDK.lib

using	namespace	NeHe;	 	 	 	 //	NeHe

Windows--OpenGLOpenGL

int	WINAPI	WinMain(HINSTANCE	hInstance,					 	 //	

																			HINSTANCE	hPrevInstance,		 	 //	

																			LPSTR					lpCmdLine,						 	 //	

																			int							nCmdShow)							 	 //	Window	

{

	 OpenGL		WinOpenGL;	 	 	 	 //OpenGL

1OpenGL

resdepthfsresdepth
SplashResolution
SplashDepth

	 SplashResolution	 res;	 	 	 //	

	 SplashDepth	 depth;	 	 	 //	

	 bool	 	 fs;	 	 	 //	

DoSplash



				if(!DoSplash("setup.cfg",&res;,&depth;,&fs;))

	 	 return	1;

	 int	width,height;	 	 	 //	

	 int	bpp;	 	 	 	 //	

	 //	

	 switch(res)

	 {

	 	 case	sr640x480:		 width=640;	 height=480;	break;



	 	 case	sr800x600:		 width=800;	 height=600;	break;

	 	 case	sr1024x768:	 width=1024;	height=768;	break;

	 	 default:

	 	 	 width=800;	height=600;

	 };

	 //	

	 switch(depth)

	 {

	 	 case	sd8bit:	 bpp=8;	 break;

	 	 case	sd16bit:	 bpp=16;	break;

	 	 case	sd32bit:	 bpp=32;	break;

	 	 default:

	 	 	 bpp=32;

	 };

	 //	

	 WinOpenGL.SetFullScreen((fs==true)	?	true	:	false);	

2OpenGL

OpenGLCreateGLWindowOpenGL
GetWindow

	 //	OpenGL

	 if	(!WinOpenGL.CreateGLWindow("DancingWind's	OpenGL	Framework",	width,	height,	bpp,	WinOpenGL.GetFullScreen()))

	 {

	 	 return	0;	//	

	 }

	 //	

	 Window	*win=WinOpenGL.GetWindow();

3

finishtruetrueOpenGLDrawGLScene	



	 bool	finish=false;

	 //	

	 while(!finish)

	 {

	 	 //	

	 	 finish=!WinOpenGL.DrawGLScene();

	 	 //	ESC

	 	 if(!finish)

	 	 	 finish=win->GetKey(VK_ESCAPE);

	 }

4

KillGLWindow

				//	

				WinOpenGL.KillGLWindow();	

		 return	0;	//	

,NeHe	SDK,:)

:
,DancingWind
zhouwei02@mails.tsinghua.edu.cn
zhouwei506@mails.gucas.ac.cn	

DancingWind

DancingWind



:	
	 PDF
	 RAR



2

NeHe	SDKNeheNeHe	
zhouwei02@mails.tsinghua.edu.cnzhouwei506@mails.gucas.ac.cn



1.	
2.	
3.	
4.	
5.	

,(view.h)view

/*********************************************************/	 	

#include	"view.h"	 	 	 	 	 	 //	

/**********************************:******************/

/*************************************View****************************/		

View	 view;	 	 	 	 	 	 //	

/**********************************View:**************************/

cppDraw.cpp

OpenGLViewopengl.hview.h
NeHe
externviewinitialize

#include	"opengl.h"	 	 	 	 	 //	OpenGL

#include	"view.h"	 	 	 	 	 	 //	

#pragma	comment(	lib,	"NeheSDK.lib"	)	 	 //	NeheSDK.lib

using	namespace	NeHe;	 	 	 	 	 //	NeHe

extern	View	view;	 	 	 	 	 	 //	view

static	bool	initialize	=	true;	 	 	 	 //	



2

/*********************************************************************************************************************************/

void	IniScene(OpenGL*	gl,	ControlData*	cont)

{

}

/****************************************************:************************************************************************/

3

OpenGL

/*********************************************************************************************************************************/

//	

void	DrawTri(void)

{

	 glBegin(GL_TRIANGLES);	 	 	 	 	 	 	 	

	 	 glColor3f(1.0f,0.0f,0.0f);	 	 	 	 	 	

	 	 glVertex3f(	0.0f,	1.0f,	0.0f);	 	 	 	 	

	 	 glColor3f(0.0f,1.0f,0.0f);	 	 	 	 	 	

	 	 glVertex3f(-1.0f,-1.0f,	1.0f);	 	 	 	 	

	 	 glColor3f(0.0f,0.0f,1.0f);	 	 	 	 	 	

	 	 glVertex3f(	1.0f,-1.0f,	1.0f);	 	 	 	 	

	 	 glColor3f(1.0f,0.0f,0.0f);	 	 	 	 	 	

	 	 glVertex3f(	0.0f,	1.0f,	0.0f);	 	 	 	 	

	 	 glColor3f(0.0f,0.0f,1.0f);	 	 	 	 	 	

	 	 glVertex3f(	1.0f,-1.0f,	1.0f);	 	 	 	 	

	 	 glColor3f(0.0f,1.0f,0.0f);	 	 	 	 	 	

	 	 glVertex3f(	1.0f,-1.0f,	-1.0f);		 	 	 	

	 	 glColor3f(1.0f,0.0f,0.0f);	 	 	 	 	 	

	 	 glVertex3f(	0.0f,	1.0f,	0.0f);	 	 	 	 	

	 	 glColor3f(0.0f,1.0f,0.0f);	 	 	 	 	 	

	 	 glVertex3f(	1.0f,-1.0f,	-1.0f);		 	 	 	

	 	 glColor3f(0.0f,0.0f,1.0f);	 	 	 	 	 	

	 	 glVertex3f(-1.0f,-1.0f,	-1.0f);		 	 	 	

	 	 glColor3f(1.0f,0.0f,0.0f);	 	 	 	 	 	



	 	 glVertex3f(	0.0f,	1.0f,	0.0f);	 	 	 	 	

	 	 glColor3f(0.0f,0.0f,1.0f);	 	 	 	 	 	

	 	 glVertex3f(-1.0f,-1.0f,-1.0f);	 	 	 	 	

	 	 glColor3f(0.0f,1.0f,0.0f);	 	 	 	 	 	

	 	 glVertex3f(-1.0f,-1.0f,	1.0f);	 	 	 	 	

	 glEnd();	 	

}

/****************************************************:************************************************************************/

4

450.1100
z=0Y(-2,+2),X(-2,+2)*
800x6004/3X(-2.67,+2.67)

/*************************************************************************************************************************/

void	SetDefaultView()

{

	 view.Reset();	 	 	 	 	 	 	

	 view.LookAt(Vector(0,0,5),Vector(0,0,0),Vector(0,1,0));		

}

/*******************************************************************************************************************/

5

	

1.	
2.	
3.	



/***********************************************************************************************************************************/

void	DrawScene(OpenGL	*gl,ControlData	*cont)

{

	 //	

	 if(initialize)

	 {

	 	 IniScene(gl,cont);

	 	 initialize	=	false;

	 }

	 SetDefaultView();

	 DrawTri();	 	 	 //	

}

/****************************************************:**************************************************************************/

,view,:)
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1.	 2D2D
2.	 2D



3.	 2D

,(text.h)text2D

/*************************************2D****************************/	 	 	

#include	"text.h"	 	 	 	 	 	 //	2D

/**********************************2D:**************************/

/*************************************Text2D****************************/

extern	Text2D	 text2D;		 	 	 	 //	Text2D

/**********************************Text2D:**************************/

2Text2D

TextTypeTextType
TextType

/*****************************************************************/

	 TextType	ttype;		 	 	 	 	 //	

	 ttype.name="Courier	New";	 	 	 	 	

	 ttype.size=24;	 	 	 	 	 	 //	24

	 ttype.bold=false;	 	 	 	 	 	

	 ttype.italic=false;	 	 	 	 	 //	

	 ttype.underline=false;	 	 	 	 	 //	

	 text2D.Setup(&WinOpenGL;,ttype);	 	 	 	

/**********************************:**************************/

32D

C++std::cout

Draw.cppDrawScene



/*****************************************************************/	

	 view.Save();	 	 	 //	

	 view.Reset();	 	 	 //	

	 view.Translate(0.0f,0.0f,-5.0f);	 //	-Z5

	 view.Pos2D(-2.5f,1.0f);		 //	z=0

	 glPushAttrib(GL_DEPTH_BUFFER_BIT);	 //	

	 glDisable(GL_DEPTH_TEST);	 	 //	

	 text2D<<"Draw	a	pyramid";	 	 //	

	 glPopAttrib();	 	 	 //	

	 view.Restore();		 	 //	

/**********************************:**************************/

,text2D,:)
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2.	



3.	
4.	

,(texture.h)text2D

/*****************************************************************/	

#include	"texture.h"	 	 	 	 	 //	

/**********************************:**************************/

/*************************************Texture****************************/

Texture	tex;	 	 	 	 	 	 //	Texture

int	 	 texID;	 	 	 	 	 //	texIDID

/**********************************Text2D:**************************/

2

IniSceneLoadbase.bmp

/*********************************************************************************************************************************

void	IniScene(OpenGL*	gl,	ControlData*	cont)

{

/*****************************************************************/	

	 texID	=	tex.Load("base.bmp");

	 if(texID==0)

	 {

	 	 MessageBox(NULL,"base.bmp","Error",MB_OK|	MB_ICONEXCLAMATION);

	 	 cont->quit=true;

	 	 return;

	 }

/**********************************:**************************/

}

/****************************************************:************************************************************************/



3

OpenGL

/*****************************************************************/	

//	

void	DrawTexTri(void)

{

	 glPushAttrib(GL_CURRENT_BIT);	 	 	 //	

	 glBegin(GL_TRIANGLES);

	 	 //	

	 	 glTexCoord2f(0.5f,0.5f);	 	 	 	 	 	

	 	 glVertex3f(	0.0f,	1.0f,	0.0f);	 	 	 	 	

	 	 glTexCoord2f(0.0f,0.0f);	 	 	 	 	 	

	 	 glVertex3f(-1.0f,-1.0f,	1.0f);	 	 	 	 	

	 	 glTexCoord2f(1.0f,0.0f);	 	 	 	 	 	

	 	 glVertex3f(	1.0f,-1.0f,	1.0f);	

	 	 //	

	 	 glTexCoord2f(0.5f,0.5f);	 	 	 	 	 	

	 	 glVertex3f(	0.0f,	1.0f,	0.0f);	 	 	 	 	

	 	 glTexCoord2f(1.0f,0.0f);	 	 	 	 	 	

	 	 glVertex3f(	1.0f,-1.0f,	1.0f);	 	 	 	 	

	 	 glTexCoord2f(1.0f,1.0f);	 	 	 	 	 	

	 	 glVertex3f(	1.0f,-1.0f,	-1.0f);		

	 	 //	

	 	 glTexCoord2f(0.5f,0.5f);	 	 	 	 	 	

	 	 glVertex3f(	0.0f,	1.0f,	0.0f);	 	 	 	 	

	 	 glTexCoord2f(1.0f,1.0f);	 	 	 	 	 	

	 	 glVertex3f(	1.0f,-1.0f,	-1.0f);		 	 	 	

	 	 glTexCoord2f(0.0f,1.0f);	 	 	 	 	 	

	 	 glVertex3f(-1.0f,-1.0f,	-1.0f);		

	 	 //	

	 	 glTexCoord2f(0.5f,0.5f);	 	 	 	 	

	 	 glVertex3f(	0.0f,	1.0f,	0.0f);	 	 	 	 	

	 	 glTexCoord2f(1.0f,1.0f);	 	 	 	 	 	

	 	 glVertex3f(-1.0f,-1.0f,-1.0f);	 	 	 	 	

	 	 glTexCoord2f(0.0f,0.0f);	 	 	 	 	 	

	 	 glVertex3f(-1.0f,-1.0f,	1.0f);	 	 	 	 	

	 glEnd();	 	

	 glPopAttrib();	 	 	 	 	 	 	

}

/**********************************:**************************/



/*****************************************************************/	 	 	 	 	 	 	 	 	 	 	 	 	

	 tex.Set(texID);

	 cont->state->SetTexturing(true);

	 DrawTexTri();

/**********************************:**************************/
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1.	
2.	 Windows
3.	 OpenGL
4.	 OpenGL
5.	
6.	
7.	

1

#include	"opengl.h"	 	 	 	 	 	 //	OpenGL

#include	"splash.h"	 	 	 	 	 	 //	

#include	"view.h"	 	 	 	 	 	 	

#include	"text.h"	 	 	 	 	 	 	

#include	"texture.h"	 	 	 	 	 	 //	

#pragma	comment(	lib,	"NeheSDK.lib"	)	 	 	 	 //	NeheSDK.lib

using	namespace	NeHe;	 	 	 	 	 	 //	NeHe

View	 view;	 	 	 	 	 	 	 //	

Text2D	 text2D;		 	 	 	 	 	 //	2D

Texture	tex;	 	 	 	 	 	 	 //	Texture

int	 texID;	 	 	 	 	 	 	 //	texIDID

2Windows

int	WINAPI	WinMain(HINSTANCE	hInstance,					//	

																			HINSTANCE	hPrevInstance,	//	

																			LPSTR					lpCmdLine,					//	

																			int							nCmdShow)						//	Window	

{

	 OpenGL		WinOpenGL;	 	 //	OpenGL



3OpenGL

/******************************************************OpenGL********************************************************/

	 //	

					 SplashResolution	 res;	 	 	 	 //	

	 SplashDepth	 	 	 depth;	 	 //	

	 bool	 	 	 	 fs;	 	 //	

					 if(!DoSplash("setup.cfg",&res;,&depth;,&fs;))

	 	 return	1;

	 int	width,height;	 	 	 //	

	 int	bpp;	 	 	 	 //	

	 //	

	 switch(res)

	 {

	 	 case	sr640x480:		 width=640;	 height=480;	break;

	 	 case	sr800x600:		 width=800;	 height=600;	break;

	 	 case	sr1024x768:	 	 width=1024;		 height=768;	break;

	 	 default:

	 	 	 width=800;	height=600;

	 };

	 //	

	 switch(depth)

	 {

	 	 case	sd8bit:	 bpp=8;	 break;

	 	 case	sd16bit:	 bpp=16;	break;

	 	 case	sd32bit:	 bpp=32;	break;

	 	 default:

	 	 	 bpp=32;

	 };

	 //	

	 WinOpenGL.SetFullScreen((fs==true)	?	true	:	false);	

/*****************************************************OpenGL***************************************************/

4OpenGL



/****************************************************OpenGL************************************************/

	 //	OpenGL

	 if	(!WinOpenGL.CreateGLWindow("DancingWind's	OpenGL	Framework",	width,	height,	bpp,	WinOpenGL.GetFullScreen()))

	 {

	 	 return	0;	//	

	 }

	 //	

	 Window	*win=WinOpenGL.GetWindow();

/*************************************************OpenGL*********************************************/

5

/************************************************************************************************************************/

	 TextType	ttype;		 	 	 	 //	

	 ttype.name="Courier	New";	 	 	 	 //	"Courier	New"

	 ttype.size=24;	 	 	 	 	 //	24

	 ttype.bold=false;	 	 	 	 	 //	

	 ttype.italic=false;	 	 	 	 //	

	 ttype.underline=false;	 	 	 	 //	

	 text2D.Setup(&WinOpenGL;,ttype);	 	 	 //	

/******************************************************************************************************************/

6

/**********************************************************************************************************************************/

	 bool	finish=false;

	 //	

	 while(!finish)

	 {

	 	 //	

	 	 finish=!WinOpenGL.DrawGLScene();

	 	 //	ESC

	 	 if(!finish)

	 	 	 finish=win->GetKey(VK_ESCAPE);

	 }

/****************************************************************************************************************************/



7

/**********************************************************************************************************************************/

				//	

				WinOpenGL.KillGLWindow();	

				return	0;		//	

/****************************************************************************************************************************/

}

draw.cpp“:)”

1.	
2.	
3.	
4.	
5.	

1

#include	"opengl.h"	 	 	 	 	 	 //	OpenGL

#include	"view.h"	 	 	 	 	 	 	 //	

#include	"text.h"	 	 	 	 	 	 	

#include	"texture.h"	 	 	 	 	 	 //	

#pragma	comment(	lib,	"NeheSDK.lib"	)	 	 //	NeheSDK.lib

using	namespace	NeHe;	 	 	 	 	 	 //	NeHe

extern	View	 view;	 	 	 	 	 	 //	View

extern	Text2D	 text2D;		 	 	 	 	 //	Text2D

extern	Texture	 tex;	 	 	 	 	 	 //	Texture

extern	int	 texID;	 	 	 	 	 	 //	texIDID



static	bool	initialize	=	true;	 	 	 	 	 //	

externmain.cpp

initializetrue

2

DrawTriDrawTexTri

X-11
Y-11
Z01

/*********************************************************************************************************************************/

//	

void	DrawTri(void)

{

	 glPushAttrib(GL_CURRENT_BIT);	 	 	 //	

	 glBegin(GL_TRIANGLES);

	 	 //	

	 	 glColor3f(1.0f,0.0f,0.0f);	 	 	 	 	 	

	 	 glVertex3f(	0.0f,	1.0f,	0.0f);	 	 	 	 	

	 	 glColor3f(0.0f,1.0f,0.0f);	 	 	 	 	 	

	 	 glVertex3f(-1.0f,-1.0f,	1.0f);	 	 	 	 	

	 	 glColor3f(0.0f,0.0f,1.0f);	 	 	 	 	 	

	 	 glVertex3f(	1.0f,-1.0f,	1.0f);	

	 	 //	

	 	 glColor3f(1.0f,0.0f,0.0f);	 	 	 	 	 	

	 	 glVertex3f(	0.0f,	1.0f,	0.0f);	 	 	 	 	

	 	 glColor3f(0.0f,0.0f,1.0f);	 	 	 	 	 	

	 	 glVertex3f(	1.0f,-1.0f,	1.0f);	 	 	 	 	

	 	 glColor3f(0.0f,1.0f,0.0f);	 	 	 	 	 	

	 	 glVertex3f(	1.0f,-1.0f,	-1.0f);		



	 	 //	

	 	 glColor3f(1.0f,0.0f,0.0f);	 	 	 	 	 	

	 	 glVertex3f(	0.0f,	1.0f,	0.0f);	 	 	 	 	

	 	 glColor3f(0.0f,1.0f,0.0f);	 	 	 	 	 	

	 	 glVertex3f(	1.0f,-1.0f,	-1.0f);		 	 	 	

	 	 glColor3f(0.0f,0.0f,1.0f);	 	 	 	 	 	

	 	 glVertex3f(-1.0f,-1.0f,	-1.0f);		

	 	 //	

	 	 glColor3f(1.0f,0.0f,0.0f);	 	 	 	 	 	

	 	 glVertex3f(	0.0f,	1.0f,	0.0f);	 	 	 	 	

	 	 glColor3f(0.0f,0.0f,1.0f);	 	 	 	 	 	

	 	 glVertex3f(-1.0f,-1.0f,-1.0f);	 	 	 	 	

	 	 glColor3f(0.0f,1.0f,0.0f);	 	 	 	 	 	

	 	 glVertex3f(-1.0f,-1.0f,	1.0f);	 	 	 	 	

	 glEnd();	 	

	 glPopAttrib();	 	 	 	 	 //	

}

//	

void	DrawTexTri(void)

{

	 glPushAttrib(GL_CURRENT_BIT);	 	 	 //	

	 glBegin(GL_TRIANGLES);

	 	 //	

	 	 glTexCoord2f(0.5f,0.5f);	 	 	 	 	 	

	 	 glVertex3f(	0.0f,	1.0f,	0.0f);	 	 	 	 	

	 	 glTexCoord2f(0.0f,0.0f);	 	 	 	 	 	

	 	 glVertex3f(-1.0f,-1.0f,	1.0f);	 	 	 	 	

	 	 glTexCoord2f(1.0f,0.0f);	 	 	 	 	 	

	 	 glVertex3f(	1.0f,-1.0f,	1.0f);	

	 	 //	

	 	 glTexCoord2f(0.5f,0.5f);	 	 	 	 	 	

	 	 glVertex3f(	0.0f,	1.0f,	0.0f);	 	 	 	 	

	 	 glTexCoord2f(1.0f,0.0f);	 	 	 	 	 	

	 	 glVertex3f(	1.0f,-1.0f,	1.0f);	 	 	 	 	

	 	 glTexCoord2f(1.0f,1.0f);	 	 	 	 	 	

	 	 glVertex3f(	1.0f,-1.0f,	-1.0f);		

	 	 //	

	 	 glTexCoord2f(0.5f,0.5f);	 	 	 	 	 	

	 	 glVertex3f(	0.0f,	1.0f,	0.0f);	 	 	 	 	

	 	 glTexCoord2f(1.0f,1.0f);	 	 	 	 	 	

	 	 glVertex3f(	1.0f,-1.0f,	-1.0f);		 	 	 	

	 	 glTexCoord2f(0.0f,1.0f);	 	 	 	 	 	

	 	 glVertex3f(-1.0f,-1.0f,	-1.0f);		

	 	 //	

	 	 glTexCoord2f(0.5f,0.5f);	 	 	 	 	



	 	 glVertex3f(	0.0f,	1.0f,	0.0f);	 	 	 	 	

	 	 glTexCoord2f(1.0f,1.0f);	 	 	 	 	 	

	 	 glVertex3f(-1.0f,-1.0f,-1.0f);	 	 	 	 	

	 	 glTexCoord2f(0.0f,0.0f);	 	 	 	 	 	

	 	 glVertex3f(-1.0f,-1.0f,	1.0f);	 	 	 	 	

	 glEnd();	 	

	 glPopAttrib();	 	 	 	 	 //	

}

/****************************************************:************************************************************************/

3

/*********************************************************************************************************************************/

void	IniScene(OpenGL*	gl,	ControlData*	cont)

{

}

/****************************************************:************************************************************************/

4

450.1100
z=0Y(-2,+2),X(-2,+2)*
(0,0,5),-ZY
800x6004/3X(-2.67,+2.67)

/*************************************************************************************************************************/

void	SetDefaultView()

{

	 //	450.1100



	 //	z=0Y(-2,+2),X(-2,+2)*

	 //	800x6004/3X(-2.67,+2.67)

	 view.Reset();	 	 	 	 	 	 	

	 view.LookAt(Vector(0,0,5),Vector(0,0,0),Vector(0,1,0));		

}

/*******************************************************************************************************************/

5

/***********************************************************************************************************************************/

void	DrawScene(OpenGL	*gl,ControlData	*cont)

{

	 //	

	 if(initialize)

	 {

	 	 IniScene(gl,cont);

	 	 initialize	=	false;

	 }

	 SetDefaultView();	 	 	 	 	 	 	

}

/****************************************************:**************************************************************************/

1.	
2.	
3.	

1

450.1100
z=0Y(-2,+2),X(-2,+2)*



	 view.Reset();	 	 	 	 	 	 	

	 view.LookAt(Vector(0,0,5),Vector(0,0,0),Vector(0,1,0));		

2

z=0Translate2DRotate

	 view.Save();	 	 	 	 	 	 	 	 	

	 view.Reset();	 	 	 	 	 	 	 	 	

	 view.Translate(0.0f,0.0f,-5.0f);	 	 	 	 	 	 	

	 view.Pos2D(-2.5f,1.0f);		 	 	 	 	 	 	

	 glPushAttrib(GL_DEPTH_BUFFER_BIT);	 	 	 	 	 	 	

	 glDisable(GL_DEPTH_TEST);	 	 	 	 	 	 	 	

	 text2D<<"Draw	a	pyramid	with	texture";	 	 	 	 	 	

	 glPopAttrib();	 	 	 	 	 	 	 	 	

	 view.Restore();		 	 	 	 	 	 	 	

3

OpenGL

	 //base.bmp

	 texID	=	tex.Load("base.bmp");

	 if(texID==0)

	 {

	 	 MessageBox(NULL,"base.bmp","Error",MB_OK|	MB_ICONEXCLAMATION);

	 	 cont->quit=true;

	 	 return;

	 }

	 //



	 //		 	 	 	 	 	 	 	 	 	 	 	

	 tex.Set(texID);

	 cont->state->SetTexturing(true);

	 //	

	 DrawTexTri();

draw.cpp
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Nehe4OpenGLglut,Win32,Win32Nehe

Nehe12

Win32OpenGLOpenGL

OpenGL
*	bool	Initialize();	
*	true	
*	
*	void	Deinitialize();	
*		
*	
*	void	Update(DWORD	milliseconds);	
*	
*	
*	void	Draw();	
*	

Initialize()

bool	GL_Example::Initialize()	 	 	 	 	 //	OpenGL
{
/************************************************************************/
	 glClearColor(0.0f,	0.0f,	0.0f,	0.5f);	 	 	 	 	 	
	 glClearDepth(1.0f);		 	 	 	 	 	 	 	 	 	
	 glDepthFunc(GL_LEQUAL);	 	 	 	 	 	 	 	 	 	
	 glEnable(GL_DEPTH_TEST);	 	 	 	 	 	 	 	 	
	 glShadeModel(GL_SMOOTH);	 	 	 	 	 	 	 	 	
	 glHint(GL_PERSPECTIVE_CORRECTION_HINT,	GL_NICEST);	 	 	
	 ResizeDraw(true);	 	 	 	 	 //	OpenGL
/**********************************************************************************************/

	 return	true;	 	 	 	 	 //	



}

OpenGL/******/

void	GL_Example::Update(DWORD	milliseconds)	 	 	 	 	
{
	 if	(m_Keys.IsPressed(VK_ESCAPE)	==	true)	 	 	 	
	 {
	 	 TerminateApplication();	 	 	 	 	 	 	 	 	
	 }

	 if	(m_Keys.IsPressed(VK_F1)	==	true)	 	 	 	 	
	 {
	 	 ToggleFullscreen();		 	 	 	 	 	 	 	 	
	 }
/**********************************************************************/
	 m_Angle	+=	(float)(milliseconds)	/	15.0f;	 	 	 	 	
/******************************************************************************************/
}

ESCF1/******/

OpenGL

void	GL_Example::Draw()	 	 	 	 	 	 	 	
{



/**************************************************************************/
	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	 	
	 glLoadIdentity();	 	 	 	 	 	 	 	 	 	 	
	 glTranslatef(0.0f,	0.0f,	-6.0f);	 	 	 	 	 	 	
	 glRotatef(m_Angle,	0.0f,	1.0f,	0.0f);	 	 	 	 	 	
	 glRotatef(m_Angle	*	0.7f,	-1.0f,	0.0f,	0.0f);	 	 	 	

	 for	(int	rot1	=	0;	rot1	<	2;	rot1++)	 	 	 	 	 	
	 {
	 	 glRotatef(90.0f,	0.0f,	1.0f,	0.0f);	 	 	 	 	 	
	 	 glRotatef(180.0f,	1.0f,	0.0f,	0.0f);	 	 	 	 	
	 	 for	(int	rot2	=	0;	rot2	<	2;	rot2++)	 	 	 	 	
	 	 {
	 	 	 glRotatef(180.0f,	0.0f,	1.0f,	0.0f);	 	 	 	
	 	 	 glBegin(GL_TRIANGLES);	 	 	 	 	 	 	 	
	 	 	 	 glColor3f(1.f,	0.f,	0.f);	 glVertex3f(	0.0f,		1.0f,	0.0f);
	 	 	 	 glColor3f(0.f,	1.f,	0.f);	 glVertex3f(-1.0f,	-1.0f,	1.0f);
	 	 	 	 glColor3f(0.f,	0.f,	1.f);	 glVertex3f(	1.0f,	-1.0f,	1.0f);
	 	 	 glEnd();	 	 	 	 	 	 	 	 	 	 	
	 	 }
	 }
/***********************************************************************************************/
	 glFlush();		 	 	 	 	 	 	 	 //	OpenGL
}

OpenGL

void	GL_Example::Deinitialize()	 	 	 	 	 	 	 	
{
/**************************************************************************/



/**********************************************************************************************/
}

OpenGLOpenGLOpenGLWindows
lib“OOWin32”Example.cpp*.h,*.cpp,*.lib
Example*.cpp

OpenGL

OpenGL
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OpenGL:

,WindowsOpenGL.OpenGL,,
ESC..

OpenGL.

	OpenGL	OpenGL		OpenGL	
OpenGL	OpenGL	
		OpenGL	 	!	
	OpenGL	
OpenGL	 OpenGL

2000	OpenGL	OpenGL
Fredric	Echols

VCOpenGLVCVC	
false		FALSE	

Win32consoleOpenGLVCProject->	
"Object/Library	Modules"	kernel32.lib	 	OpenGL32.lib
GLu32.lib		GLaux.lib	OKOpenGL

4



#include	<windows.h>	 	 //	Windows

#include	<glew.h>	 	 //	gl.h,glu.h

#include	<glut.h>	 	 //	OpenGL

OpenGLOpenGL
Rendering	Context()OpenGLOpenGLDevice	
OpenGL	hRC	Windows	
Device	Interface)RCOpenGLDC	 hWnd	Windows
Instance()

HGLRC											hRC=NULL;	 	 	 	 	 	 	

HDC													hDC=NULL;	 	 	 	 	 	 	

HWND												hWnd=NULL;	 	 	 	 	 	 	

HINSTANCE							hInstance;	 	 	 	 	 	 	

active	
fullscreen		fullscreen	TRUEFALSE

bool	 keys[256];	 	 	 	 	 	 	 	 //	

bool	 active=TRUE;	 	 	 	 	 	 	

bool	 fullscreen=TRUE;	 	 	 	 	 	 	

WndProc()CreateGLWindow()WndProc()WndProc()
CreateGLWindow()CWndProc()CreateGLWindow()
WndProc()

LRESULT	CALLBACK	WndProc(HWND,	UINT,	WPARAM,	LPARAM);	 	 	 	

OpenGL()()--OpenGL



GLvoid	ReSizeGLScene(GLsizei	width,	GLsizei	height)	 	 	 	

{

	 if	(height==0)	 	 	 	 	 	 	

	 {

	 	 height=1;	 	 	 	 	 	 	

	 }

	 glViewport(0,	0,	width,	height);	 	 	 	 	

450.1f100.0f

glMatrixMode(GL_PROJECTION)projection	matrix()
glLoadIdentity()	glLoadIdentity()
glMatrixMode(GL_MODELVIEW)	modelview	matrix()

	 glMatrixMode(GL_PROJECTION);	 	 	 	 	 	

	 glLoadIdentity();	 	 	 	 	 	 	

	 //	

	 gluPerspective(45.0f,(GLfloat)width/(GLfloat)height,0.1f,100.0f);

	 glMatrixMode(GL_MODELVIEW);	 	 	 	 	 	

	 glLoadIdentity();	 	 	 	 	 	 	

}

OpenGLsmooth	

int	InitGL(GLvoid)	 	 	 	 	 	 	 	

{

smooth	shading()



	 glShadeModel(GL_SMOOTH);	 	 	 	 	 	

0.0f1.0f0.0f1.0fglClearColor	
1.0fAlpha0.0f

()glClearColor(0.0f,0.0f,1.0f,0.0f)
glClearColor(0.5f,0.0f,0.0f,0.0f)(1.0f)	(0.0f)(1.0f)
(0.0f)

	 glClearColor(0.0f,	0.0f,	0.0f,	0.0f);	 	 	 	 	

depth	buffer()3DOpenGLOpenGL

	 glClearDepth(1.0f);	 	 	 	 	 	 	

	 glEnable(GL_DEPTH_TEST);	 	 	 	 	 	

	 glDepthFunc(GL_LEQUAL);		 	 	 	 	 	

OpenGL

	 glHint(GL_PERSPECTIVE_CORRECTION_HINT,	GL_NICEST);	 	 	

TRUEOK	TRUEFALSEFALSE

	 return	TRUE;	 	 	 	 	 	 	 	

}

OpenGL	



OpenGL

TRUETRUEFALSE

int	DrawGLScene(GLvoid)		 	 	 	 	 	 	

{

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	 	

	 glLoadIdentity();	 	 	 	 	 	 	

	 return	TRUE;	 	 	 	 	 	 	 	

}

KillGLWindow()	

GLvoid	KillGLWindow(GLvoid)	 	 	 	 	 	 	

{

KillGLWindow()Nvidia3dfx

	 if	(fullscreen)		 	 	 	 	 	 	

	 {

ChangeDisplaySettings(NULL,0)NULL0Windows(
)

	 	 ChangeDisplaySettings(NULL,0);	 	 	 	 	

	 	 ShowCursor(TRUE);	 	 	 	 	 	

	 }

(hRC)



	 if	(hRC)	 	 	 	 	 	 	 	

	 {

(	hRChDC)(wglMakeCurrent(NULL,NULL)

	 	 if	(!wglMakeCurrent(NULL,NULL))		 	 	 	

	 	 {

DCRCMessageBox()DCRCNULL"SHUTDOWN
ERROR"MB_OKOK
MB_ICONINFORMATIONi()

	 	 	 MessageBox(NULL,"DCRC","",MB_OK	|	MB_ICONINFORMATION);

	 	 }

	 	 if	(!wglDeleteContext(hRC))	 	 	 	 	

	 	 {

RChRCNULL

	 	 	 MessageBox(NULL,"RC","",MB_OK	|	MB_ICONINFORMATION);

	 	 }

	 	 hRC=NULL;	 	 	 	 	 	 	

	 }



hDCNULL

	 if	(hDC	&&	!ReleaseDC(hWnd,hDC))	 	 	 	 	

	 {

	 	 MessageBox(NULL,"DC","",MB_OK	|	MB_ICONINFORMATION);

	 	 hDC=NULL;	 	 	 	 	 	 	

	 }

	DestroyWindow(	hWnd	)hWndNULL

	 if	(hWnd	&&	!DestroyWindow(hWnd))	 	 	 	 	

	 {

	 	 MessageBox(NULL,"","",MB_OK	|	MB_ICONINFORMATION);

	 	 hWnd=NULL;	 	 	 	 	 	

	 }

"Windows	

	 if	(!UnregisterClass("OpenG",hInstance))	 	 	 	

	 {

	 	 MessageBox(NULL,"","",MB_OK	|	MB_ICONINFORMATION);

	 	 hInstance=NULL;		 	 	 	 	

	 }

}

OpenGLEMail??pixel	
OpenGL

(TRUE		FALSE)5(16/24/32)(TRUE	
FALSE--	)

BOOL	CreateGLWindow(char*	title,	int	width,	int	height,	int	bits,	bool	fullscreenflag)



{

WindowsWindowsPixelFormat

	 GLuint	 	 PixelFormat;	 	 	 	 	 	

wc

	 WNDCLASS	 wc;	 	 	 	 	 	 	

dwExStyledwStyle()

	 DWORD	 	 dwExStyle;	 	 	 	 	

	 DWORD	 	 dwStyle;	 	 	 	 	 	

5640x480

	 RECT	WindowRect;	 	 	 	 	 	 	

	 WindowRect.left=(long)0;	 	 	 	 	 	

	 WindowRect.right=(long)width;	 	 	 	 	

	 WindowRect.top=(long)0;		 	 	 	 	 	

	 WindowRect.bottom=(long)height;		 	 	 	 	

fullscreenfullscreenflagfullscreenflagTRUEfullscreenfullscreenflag
fullscreenFALSEfullscreenTRUE
fullscreenfullscreenflag



	 fullscreen=fullscreenflag;	 	 	 	 	 	

CS_HREDRAW		CS_VREDRAW	CS_OWNDCDCDC
WndProchIconNULL(GL)
NULL"OpenG"

	 hInstance	 	 =	GetModuleHandle(NULL);	 	 	

	 wc.style	 	 =	CS_HREDRAW	|	CS_VREDRAW	|	CS_OWNDC;	 	

	 wc.lpfnWndProc	 	 =	(WNDPROC)	WndProc;	 	 	 	

	 wc.cbClsExtra	 	 =	0;	 	 	 	 	 	

	 wc.cbWndExtra	 	 =	0;	 	 	 	 	 	

	 wc.hInstance	 	 =	hInstance;	 	 	 	 	

	 wc.hIcon	 	 =	LoadIcon(NULL,	IDI_WINLOGO);	 	 	

	 wc.hCursor	 	 =	LoadCursor(NULL,	IDC_ARROW);	 	 	

	 wc.hbrBackground	 =	NULL;		 	 	 	 	

	 wc.lpszMenuName		 =	NULL;		 	 	 	 	

	 wc.lpszClassName	 =	"OpenG";	 	 	 	 	

OK

	 if	(!RegisterClass(&wc))	 	 	 	 	 	

	 {

	 	 MessageBox(NULL,"","",MB_OK|MB_ICONEXCLAMATION);

	 	 return	FALSE;	 	 	 	 	 	 	

	 }

	 if	(fullscreen)		 	 	 	 	 	 	

	 {



.......

	 	 DEVMODE	dmScreenSettings;	 	 	 	 	

	 	 memset(&dmScreenSettings,0,sizeof(dmScreenSettings));	 	 	

	 	 dmScreenSettings.dmSize=sizeof(dmScreenSettings);	 	 	

	 	 dmScreenSettings.dmPelsWidth	 =	width;	 	 	 	

	 	 dmScreenSettings.dmPelsHeight	 =	height;	 	 	

	 	 dmScreenSettings.dmBitsPerPel	 =	bits;		 	 	 	

	 	 dmScreenSettings.dmFields=DM_BITSPERPEL|DM_PELSWIDTH|DM_PELSHEIGHT;

dmScreenSettings
ChangeDisplaySettingsdmScreenSettingsCDS_FULLSCREEN

	 	 //	:	CDS_FULLSCREEN	

	 	 if	(ChangeDisplaySettings(&dmScreenSettings,CDS_FULLSCREEN)!=DISP_CHANGE_SUCCESSFUL)

	 	 {

	 	 	 //	

	 	 	 if	(MessageBox(NULL,"\n","NeHe	G",MB_YESNO|MB_ICONEXCLAMATION)==IDYES)

	 	 	 {

fullscreen	FALSE,

	 	 	 	 fullscreen=FALSE;	 	 	 	

	 	 	 }

	 	 	 else

	 	 	 {



FALSE

	 	 	 	 //	

	 	 	 	 MessageBox(NULL,"","",MB_OK|MB_ICONSTOP);

	 	 	 	 return	FALSE;	 	 	 	 	

	 	 	 }

	 	 }

	 }

/fullscreenTRUEFALSE

	 if	(fullscreen)		 	 	 	 	 	 	

	 {

WS_EX_APPWINDOWWS_POPUP

	 	 dwExStyle=WS_EX_APPWINDOW;	 	 	 	 	

	 	 dwStyle=WS_POPUP;	 	 	 	 	 	

	 	 ShowCursor(FALSE);	 	 	 	 	 	

	 }

	 else

	 {

	WS_EX_WINDOWEDGE3D
WS_OVERLAPPEDWINDOW/

	 	 dwExStyle=WS_EX_APPWINDOW	|	WS_EX_WINDOWEDGE;	 	 	

	 	 dwStyle=WS_OVERLAPPEDWINDOW;	 	 	 	

	 }



AdjustWindowRectEx	

	 AdjustWindowRectEx(&WindowRect,	dwStyle,	FALSE,	dwExStyle);	 	

CreateWindowEx()()(0,0	
NULLNULL

	WS_CLIPSIBLINGS		WS_CLIPCHILDRENOpenGL/

	 if	(!(hWnd=CreateWindowEx(	 dwExStyle,	 	 	 	

	 	 	 	 	 "OpenG",	 	 	

	 	 	 	 	 title,	 	 	 	

	 	 	 	 	 WS_CLIPSIBLINGS	|	 	 	

	 	 	 	 	 WS_CLIPCHILDREN	|	 	 	

	 	 	 	 	 dwStyle,	 	 	 	

	 	 	 	 	 0,	0,	 	 	 	 	

	 	 	 	 	 WindowRect.right-WindowRect.left,	

	 	 	 	 	 WindowRect.bottom-WindowRect.top,	

	 	 	 	 	 NULL,	 	 	 	 	

	 	 	 	 	 NULL,	 	 	 	 	

	 	 	 	 	 hInstance,	 	 	 	

	 	 	 	 	 NULL)))		 	 	 	

	hWnd

	 {

	 	 KillGLWindow();		 	 	 	 	 	

	 	 MessageBox(NULL,"","",MB_OK|MB_ICONEXCLAMATION);

	 	 return	FALSE;	 	 	 	 	 	 	

	 }

RGBA(alpha)OpenGL(162432)16Z-
(stencil	 bufferaccumulation	buffer)



	 static	 PIXELFORMATDESCRIPTOR	pfd=	 	 	 	 	

	 {

	 	 sizeof(PIXELFORMATDESCRIPTOR),	 	 	 	 	

	 	 1,	 	 	 	 	 	 	 	

	 	 PFD_DRAW_TO_WINDOW	|	 	 	 	 	 	

	 	 PFD_SUPPORT_OPENGL	|	 	 	 	 	 	

	 	 PFD_DOUBLEBUFFER,	 	 	 	 	 	

	 	 PFD_TYPE_RGBA,	 	 	 	 	 	 	

	 	 bits,	 	 	 	 	 	 	 	

	 	 0,	0,	0,	0,	0,	0,	 	 	 	 	 	

	 	 0,	 	 	 	 	 	 	 	

	 	 0,	 	 	 	 	 	 	 	

	 	 0,	 	 	 	 	 	 	 	

	 	 0,	0,	0,	0,	 	 	 	 	 	 	

	 	 16,	 	 	 	 	 	 	 	

	 	 0,	 	 	 	 	 	 	 	

	 	 0,	 	 	 	 	 	 	 	

	 	 PFD_MAIN_PLANE,		 	 	 	 	 	

	 	 0,	 	 	 	 	 	 	 	

	 	 0,	0,	0		 	 	 	 	 	 	

	 };

OpenGLDC(FALSE)

	 if	(!(hDC=GetDC(hWnd)))		 	 	 	 	 	

	 {

	 	 KillGLWindow();		 	 	 	 	 	

	 	 MessageBox(NULL,"","",MB_OK|MB_ICONEXCLAMATION);

	 	 return	FALSE;	 	 	 	 	 	 	

	 }

OpenGLWindows(FALSE)

	 if	(!(PixelFormat=ChoosePixelFormat(hDC,&pfd)))		 	 	

	 {

	 	 KillGLWindow();		 	 	 	 	 	

	 	 MessageBox(NULL,"","",MB_OK|MB_ICONEXCLAMATION);

	 	 return	FALSE;	 	 	 	 	 	 	



	 }

Windows	(FALSE)

	 if(!SetPixelFormat(hDC,PixelFormat,&pfd))	 	 	 	

	 {

	 	 KillGLWindow();		 	 	 	 	 	

	 	 MessageBox(NULL,"","",MB_OK|MB_ICONEXCLAMATION);

	 	 return	FALSE;	 	 	 	 	 	 	

	 }

(FALSE)

	 if	(!(hRC=wglCreateContext(hDC)))	 	 	 	 	

	 {

	 	 KillGLWindow();		 	 	 	 	 	

	 	 MessageBox(NULL,"OpenGL","",MB_OK|MB_ICONEXCLAMATION);

	 	 return	FALSE;	 	 	 	 	 	 	

	 }

(FALSE)

	 if(!wglMakeCurrent(hDC,hRC))	 	 	 	 	 	

	 {

	 	 KillGLWindow();		 	 	 	 	 	

	 	 MessageBox(NULL,"OpenGL","",MB_OK|MB_ICONEXCLAMATION);

	 	 return	FALSE;	 	 	 	 	 	 	

	 }

OpenGL()ReSizeGLScene	

	 ShowWindow(hWnd,SW_SHOW);	 	 	 	 	 	



	 SetForegroundWindow(hWnd);	 	 	 	 	 	

	 SetFocus(hWnd);		 	 	 	 	 	 	

	 ReSizeGLScene(width,	height);	 	 	 	 	 	

	InitGL()	InitGL()	
InitGL()	FALSE

	 if	(!InitGL())	 	 	 	 	 	 	 	

	 {

	 	 KillGLWindow();		 	 	 	 	 	

	 	 MessageBox(NULL,"Initialization	Failed.","ERROR",MB_OK|MB_ICONEXCLAMATION);

	 	 return	FALSE;	 	 	 	 	 	 	

	 }

WinMain()TRUEWinMain()

	 return	TRUE;	 	 	 	 	 	 	 	

}

LRESULT	CALLBACK	WndProc(	 HWND	 hWnd,	 	 	 	 	

	 	 	 	 UINT	 uMsg,	 	 	 	 	

	 	 	 	 WPARAM	 wParam,		 	 	 	

	 	 	 	 LPARAM	 lParam)		 	 	 	

{

uMsgcaseuMsg	

	 switch	(uMsg)	 	 	 	 	 	 	 	

	 {



uMsgWM_ACTIVEactiveFALSEactiveTRUE

	 	 case	WM_ACTIVATE:	 	 	 	 	 	

	 	 {

	 	 	 if	(!HIWORD(wParam))	 	 	 	 	

	 	 	 {

	 	 	 	 active=TRUE;	 	 	 	 	

	 	 	 }

	 	 	 else

	 	 	 {

	 	 	 	 active=FALSE;	 	 	 	 	

	 	 	 }

	 	 	 return	0;	 	 	 	 	 	

	 	 }

WM_SYSCOMMAND()wParamwParam	
SC_SCREENSAVE		SC_MONITORPOWER0

	 	 case	WM_SYSCOMMAND:	 	 	 	 	 	

	 	 {

	 	 	 switch	(wParam)		 	 	 	 	

	 	 	 {

	 	 	 	 case	SC_SCREENSAVE:	 	 	 	

	 	 	 	 case	SC_MONITORPOWER:	 	 	 	

	 	 	 	 return	0;	 	 	 	 	

	 	 	 }

	 	 	 break;	 	 	 	 	 	 	

	 	 }

	uMsgWM_CLOSEdoneTRUEWinMain()

	 	 case	WM_CLOSE:	 	 	 	 	 	 	

	 	 {

	 	 	 PostQuitMessage(0);	 	 	 	 	

	 	 	 return	0;	 	 	 	 	 	



	 	 }

wParamkeys[	]TRUEkey[	

	 	 case	WM_KEYDOWN:	 	 	 	 	 	

	 	 {

	 	 	 keys[wParam]	=	TRUE;	 	 	 	 	

	 	 	 return	0;	 	 	 	 	

	 	 }

wParamkeys[	
keys[40]TRUEFALSEkey

	 	 case	WM_KEYUP:	 	 	 	 	 	 	

	 	 {

	 	 	 keys[wParam]	=	FALSE;	 	 	 	 	

	 	 	 return	0;	 	 	 	 	 	

	 	 }

uMsg	WM_SIZElParamLOWORD	HIWORD
ReSizeGLScene()OpenGL

	 	 case	WM_SIZE:	 	 	 	 	 	 	

	 	 {

	 	 	 ReSizeGLScene(LOWORD(lParam),HIWORD(lParam));	 	

	 	 	 return	0;	 	 	 	 	 	

	 	 }

	 }

DefWindowProcWindows

	 //		DefWindowProc



	 return	DefWindowProc(hWnd,uMsg,wParam,lParam);

}

Windows

int	WINAPI	WinMain(	 HINSTANCE	 hInstance,	 	 	 	

	 	 	 HINSTANCE	 hPrevInstance,	 	 	 	

	 	 	 LPSTR	 	 lpCmdLine,	 	 	 	

	 	 	 int	 	 nCmdShow)	 	 	 	

{

msg	doneFALSEdoneFALSEdoneTRUE

	 MSG	 msg;	 	 	 	 	 	 	

	 BOOL	 done=FALSE;	 	 	 	 	 	

NOfullscreenTRUEFALSE

	 //	

	 if	(MessageBox(NULL,"",	"",MB_YESNO|MB_ICONQUESTION)==IDNO)

	 {

	 	 fullscreen=FALSE;	 	 	 	 	 	

	 }

OpenGLCreateGLWindowFALSE

	 //	OpenGL

	 if	(!CreateGLWindow("NeHe's	OpenGL",640,480,16,fullscreen))

	 {

	 	 return	0;	 	 	 	 	 	 	

	 }



doneFALSE

	 while(!done)	 	 	 	 	 	 	

	 {

PeekMessage()GetMessage()GetMessage()paint

	 	 if	(PeekMessage(&msg,NULL,0,0,PM_REMOVE))	 	 	

	 	 {

PostQuitMessage(0)WM_QUITdoneTRUE

	 	 	 if	(msg.message==WM_QUIT)	 	 	 	

	 	 	 {

	 	 	 	 done=TRUE;	 	 	 	 	

	 	 	 }

	 	 	 else	 	 	 	 	 	

	 	 	 {

WndProc()		Windows

	 	 	 	 TranslateMessage(&msg);		 	 	

	 	 	 	 DispatchMessage(&msg);	 	 	 	

	 	 	 }

	 	 }

	 	 else	 	 	 	 	 	 	 	

	 	 {

OpenGLESCdoneTRUE



	 	 	 //	ESCDrawGLScene()

	 	 	 if	(active)	 	 	 	 	 	

	 	 	 {

	 	 	 	 if	(keys[VK_ESCAPE])	 	 	 	

	 	 	 	 {

	 	 	 	 	 done=TRUE;	 	 	 	

	 	 	 	 }

	 	 	 	 else	 	 	 	 	 	

	 	 	 	 {

ESC()""

	 	 	 	 	 DrawGLScene();	 	 	 	

	 	 	 	 	 SwapBuffers(hDC);	 	 	

	 	 	 	 }

	 	 	 }

(05-01-00)F1

	 	 	 if	(keys[VK_F1])	 	 	 	 	

	 	 	 {

	 	 	 	 keys[VK_F1]=FALSE;	 	 	 	

	 	 	 	 KillGLWindow();		 	 	 	

	 	 	 	 fullscreen=!fullscreen;		 	 	

	 	 	 	 //		OpenGL	

	 	 	 	 if	(!CreateGLWindow("NeHe's	OpenGL	",640,480,16,fullscreen))

	 	 	 	 {

	 	 	 	 	 return	0;	 	 	 	

	 	 	 	 }

	 	 	 }

	 	 }

	 }

doneFALSEOpenGL



	 //	

	 KillGLWindow();		 	 	 	 	 	 	

	 return	(msg.wParam);	 	 	 	 	 	 	

}

OpenGLESC2BUG2(	
EMAILOpenGL
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OpenGL

OpenGLGL_TRIANGLESGL_QUADS

DrawGLScene()DrawGLScene()

int	DrawGLScene(GLvoid)		 	 	 	 	 	

{

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	

	 glLoadIdentity();	 	 	 	 	 	 	

glLoadIdentity()XYZOpenGLXY0.0f

glTranslatef(x,	y,	z)	X,	Y		Z	X1.5Y(0.0f)6.0f
glTranslatef(x,	y,	z)



	 glTranslatef(-1.5f,0.0f,-6.0f);		 	 	 	

glBegin(GL_TRIANGLES)glEnd()	
GL_TRIANGLESGL_QUADS
GL_POLYGON

(3)glBegin(GL_TRIANGLES)	
(GL_TRIANGLES)		glEnd()
(GL_POLYGON)glBegin(GL_TRIANGLES)	 	glEnd()

glBeginglVertex	XYZglEnd()OpenGL

	 glBegin(GL_TRIANGLES);	 	 	 	 	 	 	

	 	 glVertex3f(	0.0f,	1.0f,	0.0f);	 	 	 	

	 	 glVertex3f(-1.0f,-1.0f,	0.0f);	 	 	 	 	

	 	 glVertex3f(	1.0f,-1.0f,	0.0f);	 	 	 	 	

	 glEnd();	 	 	 	 	 	 	 	

glTranslateX1.5(1.5)1.53.0

	 glTranslatef(3.0f,0.0f,0.0f);	 	 	 	 	

GL_QUADSGL_QUADSGL_TRIANGLES

	 glBegin(GL_QUADS);	 	 	 	 	 	

	 	 glVertex3f(-1.0f,	1.0f,	0.0f);	 	 	 	

	 	 glVertex3f(	1.0f,	1.0f,	0.0f);	 	 	 	 	

	 	 glVertex3f(	1.0f,-1.0f,	0.0f);	 	 	 	 	

	 	 glVertex3f(-1.0f,-1.0f,	0.0f);	 	 	 	

	 glEnd();	 	 	 	 	 	 	 	



	 return	TRUE;	 	 	 	 	 	 	

}

	 	 	 if	(keys[VK_F1])	 	 	 	

	 	 	 {

	 	 	 	 keys[VK_F1]=FALSE;	 	 	 	

	 	 	 	 KillGLWindow();		 	 	 	

	 	 	 	 fullscreen=!fullscreen;		 	

	 	 	 	 //		OpenGL	()

	 	 	 	 if	(!CreateGLWindow("NeHe's	",640,480,16,fullscreen))

	 	 	 	 {

	 	 	 	 	 return	0;	 	 	

	 	 	 	 }

	 	 	 }

OpenGLEMAILOpenGL

:
,DancingWind
zhouwei02@mails.tsinghua.edu.cn

DancingWind

DancingWind



	 RAR
<	01 03	 >



03

:

2Flat	

DrawGLSceneDrawGLScene()

int	DrawGLScene(GLvoid)		 	 	 	 	 	

{

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	

	 glLoadIdentity();	 	 	 	 	 	 //	

	 glTranslatef(-1.5f,0.0f,-6.0f);		 	 	 	

	 glBegin(GL_TRIANGLES);	 	 	 	 	 	 //	

glColor3f(r,g,b)0,0f1.0f

()()()



	 	 glColor3f(1.0f,0.0f,0.0f);	 	 	 	 //	

	 	 glVertex3f(	0.0f,	1.0f,	0.0f);	 	 	 	

	 	 glColor3f(0.0f,1.0f,0.0f);	 	 	 	

	 	 glVertex3f(-1.0f,-1.0f,	0.0f);	 	 	 	

glEnd()

	 	 glColor3f(0.0f,0.0f,1.0f);	 	 	 	

	 	 glVertex3f(	1.0f,-1.0f,	0.0f);	 	 	 	

	 glEnd();	 	 	 	 	 	 	

	 glTranslatef(3.0f,0.0f,0.0f);	 	 	 	 	

glColor3f....,

()OpenGL.....

	 glColor3f(0.5f,0.5f,1.0f);	 	 	 	 	 //	

	 glBegin(GL_QUADS);	 	 	 	 	 	

	 	 glVertex3f(-1.0f,	1.0f,	0.0f);	 	 	 	 //	

	 	 glVertex3f(	1.0f,	1.0f,	0.0f);	 	 	 	

	 	 glVertex3f(	1.0f,-1.0f,	0.0f);	 	 	 	 //	

	 	 glVertex3f(-1.0f,-1.0f,	0.0f);	 	 	 	

	 glEnd();	 	 	 	 	 	 	 //	

	 return	TRUE;	 	 	 	 	 	 	 //	

}



	 	 //		OpenGL	

	 	 if	(!CreateGLWindow("NeHe's",640,480,16,fullscreen))

OpenGLyEMAILOpenGL

:
,DancingWind
zhouwei02@mails.tsinghua.edu.cn

DancingWind

DancingWind

	 RAR

<	02 04	 >



04

:

YX

(	bool	fullscreen=TRUE;)123...OpenGL
	 rtri		rquad	

GLfloat		 rtri;	 	 	 	 	 	 //	

GLfloat		 rquad;	 	 	 	 	 	 //	

DrawGLScene()

int	DrawGLScene(GLvoid)		 	 	 	 	 //	

{

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 //	



	 glLoadIdentity();	 	 	 	 	 //	

	 glTranslatef(-1.5f,0.0f,-6.0f);		 	 	 //		1.5		6.0

glRotatef(Angle,Xvector,Yvector,Zvector)	
Xvector	,	Yvector		Zvector	(1,0,0)X1(-1,0,0)X1
D.	Michael	Traub:	Xvector	,	Yvector		Zvector	
X,	Y		Z...

X(OpenGLX)XOpenGLX(	
^)

Y(OpenGLY)YOpenGLY

Z(OpenGLZ)ZOpenGLZ

rtri7Y7	XY

	 glRotatef(rtri,0.0f,1.0f,0.0f);		 	 	 //	Y

Y

	 glBegin(GL_TRIANGLES);	 	 	 	 	 //	

	 	 glColor3f(1.0f,0.0f,0.0f);	 	 	 //	

	 	 glVertex3f(	0.0f,	1.0f,	0.0f);	 	 	 //	

	 	 glColor3f(0.0f,1.0f,0.0f);	 	 	 //	

	 	 glVertex3f(-1.0f,-1.0f,	0.0f);	 	 	 //	

	 	 glColor3f(0.0f,0.0f,1.0f);	 	 	 //	

	 	 glVertex3f(	1.0f,-1.0f,	0.0f);	 	 	 //	

	 glEnd();	 	 	 	 	 	 //	

glLoadIdentity()glTranslate
glLoadIdentity()	

XYZglTranslate1.53.0(0.0)1.5



X

	 glLoadIdentity();	 	 	 	 	 //	

	 glTranslatef(1.5f,0.0f,-6.0f);	 	 	 	 //	1.5,	6.0

	 glRotatef(rquad,1.0f,0.0f,0.0f);	 	 	 //		X

	 glColor3f(0.5f,0.5f,1.0f);	 	 	 	 //	

	 glBegin(GL_QUADS);	 	 	 	 	 //	

	 	 glVertex3f(-1.0f,	1.0f,	0.0f);	 	 	 //	

	 	 glVertex3f(	1.0f,	1.0f,	0.0f);	 	 	 //	

	 	 glVertex3f(	1.0f,-1.0f,	0.0f);	 	 	 //	

	 	 glVertex3f(-1.0f,-1.0f,	0.0f);	 	 	 //	

	 glEnd();	 	 	 	 	 	 //	

	rtri		rquad	(	 GLfloat	rtri	,		GLfloat	rquad	)
0.2	 rtri	0.2	rquad	0.15	rquad	

+-0.21.0

	 rtri+=0.2f;	 	 	 	 	 	 //	

	 rquad-=0.15f;	 	 	 	 	 	 //	

	 return	TRUE;	 	 	 	 	 	 //	

}

	 	 //		OpenGL	

	 	 if	(!CreateGLWindow("NeHe's	",640,480,16,fullscreen))
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3D:

3D

3D3D2D()

int	DrawGLScene(GLvoid)		 	 	 	 	 //	

{

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 //	

	 glLoadIdentity();	 	 	 	 	 //	

	 glTranslatef(-1.5f,0.0f,-6.0f);		 	 	 //		1.5		6.0

	 glRotatef(rtri,0.0f,1.0f,0.0f);		 	 	 //	Y

	 glBegin(GL_TRIANGLES);	 	 	 	 	 //	

3D:""(0.0f,0,0f,0,0f)



	 	 glColor3f(1.0f,0.0f,0.0f);	 	 	 //	

	 	 glVertex3f(	0.0f,	1.0f,	0.0f);	 	 	 //		()

	 	 glColor3f(0.0f,1.0f,0.0f);	 	 	 //	

	 	 glVertex3f(-1.0f,-1.0f,	1.0f);	 	 	 //		()

	 	 glColor3f(0.0f,0.0f,1.0f);	 	 	 //	

	 	 glVertex3f(	1.0f,-1.0f,	1.0f);	 	 	 //		()

XYZZ

glBegin(GL_TRIANGLES)		glEnd()OpenGL
OpenGL

	 	 glColor3f(1.0f,0.0f,0.0f);	 	 	 //	

	 	 glVertex3f(	0.0f,	1.0f,	0.0f);	 	 	 //		()

	 	 glColor3f(0.0f,0.0f,1.0f);	 	 	 //	

	 	 glVertex3f(	1.0f,-1.0f,	1.0f);	 	 	 //		()

	 	 glColor3f(0.0f,1.0f,0.0f);	 	 	 //	

	 	 glVertex3f(	1.0f,-1.0f,	-1.0f);		 	 //		()

	 	 glColor3f(1.0f,0.0f,0.0f);	 	 	 //	

	 	 glVertex3f(	0.0f,	1.0f,	0.0f);	 	 	 //		()

	 	 glColor3f(0.0f,1.0f,0.0f);	 	 	 //	

	 	 glVertex3f(	1.0f,-1.0f,	-1.0f);		 	 //		()

	 	 glColor3f(0.0f,0.0f,1.0f);	 	 	 //	

	 	 glVertex3f(-1.0f,-1.0f,	-1.0f);		 	 //		()

Y()X



	 	 glColor3f(1.0f,0.0f,0.0f);	 	 	 //	

	 	 glVertex3f(	0.0f,	1.0f,	0.0f);	 	 	 //		()

	 	 glColor3f(0.0f,0.0f,1.0f);	 	 	 //	

	 	 glVertex3f(-1.0f,-1.0f,-1.0f);	 	 	 //		()

	 	 glColor3f(0.0f,1.0f,0.0f);	 	 	 //	

	 	 glVertex3f(-1.0f,-1.0f,	1.0f);	 	 	 //		()

	 glEnd();	 	 	 	 	 	 //	

()
6	

	 glLoadIdentity();

	 glTranslatef(1.5f,0.0f,-7.0f);	 	 	 	 //	

	 glRotatef(rquad,1.0f,1.0f,1.0f);	 	 	 //	XYZ

	 glBegin(GL_QUADS);	 	 	 	 	 //	

YZ

	 	 glColor3f(0.0f,1.0f,0.0f);	 	 	 //	

	 	 glVertex3f(	1.0f,	1.0f,-1.0f);	 	 	 //		()

	 	 glVertex3f(-1.0f,	1.0f,-1.0f);	 	 	 //		()

	 	 glVertex3f(-1.0f,	1.0f,	1.0f);	 	 	 //		()

	 	 glVertex3f(	1.0f,	1.0f,	1.0f);	 	 	 //		()

Y1

()Y1	-1

	 	 glColor3f(1.0f,0.5f,0.0f);	 	 	 //	

	 	 glVertex3f(	1.0f,-1.0f,	1.0f);	 	 	 //	()



	 	 glVertex3f(-1.0f,-1.0f,	1.0f);	 	 	 //	()

	 	 glVertex3f(-1.0f,-1.0f,-1.0f);	 	 	 //	()

	 	 glVertex3f(	1.0f,-1.0f,-1.0f);	 	 	 //	()

Z

	 	 glColor3f(1.0f,0.0f,0.0f);	 	 	 //	

	 	 glVertex3f(	1.0f,	1.0f,	1.0f);	 	 	 //	()

	 	 glVertex3f(-1.0f,	1.0f,	1.0f);	 	 	 //	()

	 	 glVertex3f(-1.0f,-1.0f,	1.0f);	 	 	 //	()

	 	 glVertex3f(	1.0f,-1.0f,	1.0f);	 	 	 //	()

Z	-1	

	 	 glColor3f(1.0f,1.0f,0.0f);	 	 	 //	

	 	 glVertex3f(	1.0f,-1.0f,-1.0f);	 	 	 //	()

	 	 glVertex3f(-1.0f,-1.0f,-1.0f);	 	 	 //	()

	 	 glVertex3f(-1.0f,	1.0f,-1.0f);	 	 	 //	()

	 	 glVertex3f(	1.0f,	1.0f,-1.0f);	 	 	 //	()

X

	 	 glColor3f(0.0f,0.0f,1.0f);	 	 	 //	

	 	 glVertex3f(-1.0f,	1.0f,	1.0f);	 	 	 //	()

	 	 glVertex3f(-1.0f,	1.0f,-1.0f);	 	 	 //	()

	 	 glVertex3f(-1.0f,-1.0f,-1.0f);	 	 	 //	()

	 	 glVertex3f(-1.0f,-1.0f,	1.0f);	 	 	 //	()

X:)



	 	 glColor3f(1.0f,0.0f,1.0f);	 	 	 //	

	 	 glVertex3f(	1.0f,	1.0f,-1.0f);	 	 	 //	()

	 	 glVertex3f(	1.0f,	1.0f,	1.0f);	 	 	 //	()

	 	 glVertex3f(	1.0f,-1.0f,	1.0f);	 	 	 //	()

	 	 glVertex3f(	1.0f,-1.0f,-1.0f);	 	 	 //	()

	 glEnd();	 	 	 	 	 	 //	

	 rtri+=0.2f;	 	 	 	 	 	 //	

	 rquad-=0.15f;	 	 	 	 	 	 //	

	 return	TRUE;	 	 	 	 	 	 //	

}

3DOpenGL3D
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	texture	map	()
CPU
	#include	<stdio.h>		
XYZ	 GLuint	texture[1]	1

#include	 <stdio.h>	 	 	 	 	 	 	

#include	 <glaux.h>	 	 	 	 	 	 	

GLfloat		 xrot;	 	 	 	 	 	 	 	

GLfloat		 yrot;	 	 	 	 	 	 	 	

GLfloat		 zrot;	 	 	 	 	 	 	 	

GLuint	 	 texture[1];	 	 	 	 	 	 	

	ReSizeGLScene()		
6425664,128,256



	NULL	

AUX_RGBImageRec	*LoadBMP(char	*Filename)	 	 	 	 	

{

	 FILE	*File=NULL;	 	 	 	 	 	 	

	LoadBMP()	.....:)

	 if	(!Filename)	 	 	 	 	 	 	 	

	 {

	 	 return	NULL;	 	 	 	 	 	 	

	 }

	 File=fopen(Filename,"r");	 	 	 	 	 	

	fclose(File)		 auxDIBImageLoad(Filename)	

	 if	(File)	 	 	 	 	 	 	 	

	 {

	 	 fclose(File);	 	 	 	 	 	 	

	 	 return	auxDIBImageLoad(Filename);	 	 	 	

	 }

NULL



	 return	NULL;	 	 	 	 	 	 	 	

}

()

int	LoadGLTextures()	 	 	 	 	 	 	 	

{

	Status		

	 int	Status=FALSE;	 	 	 	 	 	 	

	 AUX_RGBImageRec	*TextureImage[1];	 	 	 	 	

	 memset(TextureImage,0,sizeof(void	*)*1);	 	 	 	

	TextureImage[0]=LoadBMP("Data/NeHe.bmp")	
	Data		NeHe.bmp		TextureImage[0]	
	TRUE	

	 //	

	 if	(TextureImage[0]=LoadBMP("Data/NeHe.bmp"))

	 {



	 	 Status=TRUE;	 	 	 	 	 	 	

	TextureImage[0]		glGenTextures(1,	 &texture[0])	OpenGL
()	GLuint	 texture[1]		&texture[1]	
&texture[0]		GLuint	texture[2]		texture[1]	C

	glBindTexture(GL_TEXTURE_2D,	texture[0])	OpenGL
texture[0]	2D(	Y	)(	X	)OpenGL	
	&texture[0]		

	 	 glGenTextures(1,	&texture[0]);	 	 	 	 	

	 	 //		

	 	 glBindTexture(GL_TEXTURE_2D,	texture[0]);

OpenGL2D	(	GL_TEXTURE_2D	
	TextureImage[0]->sizeX	 	TextureImage[0]->sizey
“0”	 GL_RGB	OpenGL
GL_UNSIGNED_BYTE	...	TextureImage[0]->data	OpenGL
	 TextureImage[0]	

	 	 //	

	 	 glTexImage2D(GL_TEXTURE_2D,	0,	3,	TextureImage[0]->sizeX,	TextureImage[0]->sizeY,	0,	GL_RGB,	GL_UNSIGNED_BYTE,	TextureImage[0]->data);

OpenGL	(	GL_TEXTURE_MAG_FILTER	
GL_TEXTURE_MIN_FILTER	)OpenGL	GL_LINEAR	
GL_LINEAR	CPU	GL_NEAREST	
GL_LINEAR		GL_NEAREST	

	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MIN_FILTER,GL_LINEAR);	

	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,GL_LINEAR);	



	 }

	

	 if	(TextureImage[0])	 	 	 	 	 	 	

	 {

	 	 if	(TextureImage[0]->data)	 	 	 	 	

	 	 {

	 	 	 free(TextureImage[0]->data);	 	 	 	

	 	 }

	 	 free(TextureImage[0]);	 	 	 	 	 	

	 }

OK	Status		TRUE		FALSE	

	 return	Status;	 	 	 	 	 	 	 	

}

	InitGL		
LoadGLTextures()	FALSEOK2D

int	InitGL(GLvoid)	 	 	 	 	 	 	 	

{

	 if	(!LoadGLTextures())	 	 	 	 	 	 	

	 {

	 	 return	FALSE;	 	 	 	 	 	 	

	 }

	 glEnable(GL_TEXTURE_2D);	 	 	 	 	 	

	 glShadeModel(GL_SMOOTH);	 	 	 	 	 	

	 glClearColor(0.0f,	0.0f,	0.0f,	0.5f);	 	 	 	 	

	 glClearDepth(1.0f);	 	 	 	 	 	 	

	 glEnable(GL_DEPTH_TEST);	 	 	 	 	 	

	 glDepthFunc(GL_LEQUAL);		 	 	 	 	 	

	 glHint(GL_PERSPECTIVE_CORRECTION_HINT,	GL_NICEST);	 	 	



	 return	TRUE;	 	 	 	 	 	 	 	

}

^_^	
	glClear(GL_COLOR_BUFFER_BIT	|
GL_DEPTH_BUFFER_BIT)		InitGL()	
glLoadIdentity()

int	DrawGLScene(GLvoid)		 	 	 	 	 	 	

{

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	 	

	 glLoadIdentity();	 	 	 	 	 	 	

	 glTranslatef(0.0f,0.0f,-5.0f);	 	 	 	 	 	

XYZ	xrot		yrot		zrot	

	 glRotatef(xrot,1.0f,0.0f,0.0f);		 	 	 	 	

	 glRotatef(yrot,0.0f,1.0f,0.0f);		 	 	 	 	

	 glRotatef(zrot,0.0f,0.0f,1.0f);		 	 	 	 	

	glBindTexture(GL_TEXTURE_2D,	
	glBegin()	 	glEnd()		glBegin()		glEnd()	
glBindTexture	

	 glBindTexture(GL_TEXTURE_2D,	texture[0]);	 	 	 	

glTexCoord2f	X	0.0f		0.5f		1.0f		glTexCoord2f	
	0.0f		0.5f		1.0f	

	X0.0fY1.0f		X	-1.0fY1.0f	



	glTexCoord2f	XY	1.0f		0.5f		0.0f		0.5f	

	 glBegin(GL_QUADS);

	 	 //	

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,		1.0f);	

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,		1.0f);	

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,		1.0f);	

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,		1.0f);	

	 	 //	

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,	-1.0f);	

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,	-1.0f);	

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,	-1.0f);	

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,	-1.0f);	

	 	 //	

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,	-1.0f);	

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-1.0f,		1.0f,		1.0f);	

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	1.0f,		1.0f,		1.0f);	

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,	-1.0f);	

	 	 //	

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(-1.0f,	-1.0f,	-1.0f);	

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(	1.0f,	-1.0f,	-1.0f);	

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,		1.0f);	

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,		1.0f);	

	 	 //	

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,	-1.0f);	

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,	-1.0f);	

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,		1.0f);	

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,		1.0f);	

	 	 //	

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,	-1.0f);	

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,		1.0f);	

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,		1.0f);	

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,	-1.0f);	

	 glEnd();

	xrot	,	yrot		zrot	+/-

	 xrot+=0.3f;	 	 	 	 	 	 	 	

	 yrot+=0.2f;	 	 	 	 	 	 	 	

	 zrot+=0.4f;	 	 	 	 	 	 	 	

	 return	true;	 	 	 	 	 	 	 	



}

()2D

EMAIL
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:

OpenGL

	light	lpfp'L'	

BOOL	 light;	 	 	 	 	 	 	 	 	

BOOL	 lp;	 	 	 	 	 	 	 	 	

BOOL	 fp;	 	 	 	 	 	 	 	 	

5xyxyz

GLfloat	xrot;	 	 	 	 	 	 	 	 	

GLfloat	yrot;	 	 	 	 	 	 	 	 	

GLfloat	xspeed;		 	 	 	 	 	 	 	

GLfloat	yspeed;		 	 	 	 	 	 	 	



GLfloat	z=-5.0f;	 	 	 	 	 	 	 	

RGBalpha
(0.5f)

GLfloat	LightAmbient[]=	{	0.5f,	0.5f,	0.5f,	1.0f	};		 	 	 	

1.0f

GLfloat	LightDiffuse[]=	{	1.0f,	1.0f,	1.0f,	1.0f	};	 	 	 	 	

glTranslateXYZXY0.0fZ()Z0.0f
Z2.0fNeHe
1.0fOpenGL

GLfloat	LightPosition[]=	{	0.0f,	0.0f,	2.0f,	1.0f	};	 	 	 	 	

filter	(texture	0)	gl_nearest()	
)		(texture	2)		 mipmapped,filter		0,	1		2

GLuint	texture[3]		texture[0],	texture[1]		texture[2]

GLuint	 filter;		 	 	 	 	 	 	 	

GLuint	 texture[3];	 	 	 	 	 	 	 	

glauxglauxDelphiVC++glauxglaux



OpenGLOpenGLOpenGLWin32BCB

ReSizeGLScene()

3Status	

int	LoadGLTextures()	 	 	 	 	 	 	 	

{

	 int	Status=FALSE;	 	 	 	 	 	 	

	 AUX_RGBImageRec	*TextureImage[1];	 	 	 	 	

	 memset(TextureImage,0,sizeof(void	*)*1);	 	 	 	

TextureImage[0]=LoadBMP("Data/Crate.bmp")LoadBMP()
DataCrate.bmpTextureImage[0]StatusTRUE

	 //	

	 if	(TextureImage[0]=LoadBMP("Data/Crate.bmp"))

	 {

	 	 Status=TRUE;	 	 	 	 	 	 	

TextureImage[0]3OpenGLtexture[0],	

	 	 glGenTextures(3,	&texture[0]);	 	 	 	 	

	
	MIN		MAG	GL_NEAREST,	GL_NEAREST		GL_LINEAR
MIN_FILTERMAG_FILTER



	 	 //		Nearest	

	 	 glBindTexture(GL_TEXTURE_2D,	texture[0]);

	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,GL_NEAREST);	

	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MIN_FILTER,GL_NEAREST);	

	 	 glTexImage2D(GL_TEXTURE_2D,	0,	3,	TextureImage[0]->sizeX,	TextureImage[0]->sizeY,	0,	GL_RGB,	GL_UNSIGNED_BYTE,	TextureImage[0]->data);

The	next	texture	we	build	is	the	same	type	of	texture	we	used	in	tutorial	six.	Linear	filtered.	The
only	thing	that	has	changed	is	that	we	are	storing	this	texture	in	texture[1]	instead	of	texture[0]
because	it's	our	second	texture.	If	we	stored	it	in	texture[0]	like	above,	it	would	overwrite	the
GL_NEAREST	texture	(the	first	texture).

	 	 //	

	 	 glBindTexture(GL_TEXTURE_2D,	texture[1]);

	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,GL_LINEAR);

	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MIN_FILTER,GL_LINEAR);

	 	 glTexImage2D(GL_TEXTURE_2D,	0,	3,	TextureImage[0]->sizeX,	TextureImage[0]->sizeY,	0,	GL_RGB,	GL_UNSIGNED_BYTE,	TextureImage[0]->data);

	Mipmapping!OpenGL
mipmappedOpenGL	mipmappedOpenGL()()
OpenGL——64128256	gluBuild2DMipmaps
OpenGL
texture[2]

	 	 //		MipMapped	

	 	 glBindTexture(GL_TEXTURE_2D,	texture[2]);

	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,GL_LINEAR);

	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MIN_FILTER,GL_LINEAR_MIPMAP_NEAREST);	

	mipmapped	()2DTextureImage[0]->sizeX	
extureImage[0]->sizeY	GL_RGBRGB
GL_UNSIGNED_BYTE	TextureImage[0]->data

	 	 gluBuild2DMipmaps(GL_TEXTURE_2D,	3,	TextureImage[0]->sizeX,	TextureImage[0]->sizeY,	GL_RGB,	GL_UNSIGNED_BYTE,	TextureImage[0]->data);	

	 }



	TextureImage[0]	

	 if	(TextureImage[0])	 	 	 	 	 	 	

	 {

	 	 if	(TextureImage[0]->data)	 	 	 	 	

	 	 {

	 	 	 free(TextureImage[0]->data);	 	 	 	

	 	 }

	 	 free(TextureImage[0]);	 	 	 	 	 	

	 }

	status	OKstatus	TRUEFALSE

	 return	Status;	 	 	 	 	 	 	 	

}

OpenGLInitGL
glEnable(GL_TEXTURE_2D)2D(	smooth	shading	

light1LightAmbient()int	

	 glLightfv(GL_LIGHT1,	GL_AMBIENT,	LightAmbient);		 	 	

LightDiffuse()

	 glLightfv(GL_LIGHT1,	GL_DIFFUSE,	LightDiffuse);		 	 	



	LightPosition	(X0.0fY0.0fZ2<>)

	 glLightfv(GL_LIGHT1,	GL_POSITION,LightPosition);	 	 	

GL_LIGHTINGGL_LIGHTING

	 glEnable(GL_LIGHT1);	 	 	 	 	 	 	

int	DrawGLScene(GLvoid)		 	 	 	 	 	 	

{

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	 	

	 glLoadIdentity();	 	 	 	 	 	 	

glTranslatef(0.0f,0.0f,z)ZZglRotatef(xrot,1.0f,0.0f,0.0f)Xxrot
glRotatef(yrot,0.0f,1.0f,0.0f)Yyrot

	 glTranslatef(0.0f,0.0f,z);	 	 	 	 	 	

	 glRotatef(xrot,1.0f,0.0f,0.0f);		 	 	 	 	

	 glRotatef(yrot,0.0f,1.0f,0.0f);		 	 	 	 	

texture[filter]texture[0]Ffilter	
filter	0filter	

	 glBindTexture(GL_TEXTURE_2D,	texture[filter]);	 	 	 	



	 glBegin(GL_QUADS);	 	 	 	 	 	 	

glNormal3fNormal(()OpenGL
....

ZXY180

	 	 //	

	 	 glNormal3f(	0.0f,	0.0f,	1.0f);	 	 	 	 	

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,		1.0f);	

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,		1.0f);	

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,		1.0f);	

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,		1.0f);	

	 	 //	

	 	 glNormal3f(	0.0f,	0.0f,-1.0f);	 	 	 	 	

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,	-1.0f);	

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,	-1.0f);	

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,	-1.0f);	

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,	-1.0f);	

	 	 //	

	 	 glNormal3f(	0.0f,	1.0f,	0.0f);	 	 	 	 	

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,	-1.0f);	

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-1.0f,		1.0f,		1.0f);	

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	1.0f,		1.0f,		1.0f);	

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,	-1.0f);	

	 	 //	

	 	 glNormal3f(	0.0f,-1.0f,	0.0f);	 	 	 	 	

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(-1.0f,	-1.0f,	-1.0f);	

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(	1.0f,	-1.0f,	-1.0f);	

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,		1.0f);	

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,		1.0f);	

	 	 //	

	 	 glNormal3f(	1.0f,	0.0f,	0.0f);	 	 	 	 	

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,	-1.0f);	

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,	-1.0f);	

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,		1.0f);	

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,		1.0f);	

	 	 //	

	 	 glNormal3f(-1.0f,	0.0f,	0.0f);	 	 	 	 	

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,	-1.0f);	



	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,		1.0f);	

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,		1.0f);	

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,	-1.0f);	

	 glEnd();	 	 	 	 	 	 	 	

xotyrotxspeedyspeedxspeedyspeed

	 xrot+=xspeed;	 	 	 	 	 	 	 	

	 yrot+=yspeed;	 	 	 	 	 	 	 	

	 return	TRUE;	

}

WinMain()WinMain()SwapBuffers(hDC)
LLlpfalseL

	 	 	 	 SwapBuffers(hDC);	 	 	 	

	 	 	 	 if	(keys['L']	&&	!lp)	 	 	 	

	 	 	 	 {

lpfalseLlpTRUEL
lptrueL/light

	 	 	 	 	 lp=TRUE;	 	 	 	

	 	 	 	 	 light=!light;	 	 	 	

Now	we	check	to	see	what	light	ended	up	being.	The	first	line	translated	to	english	means:	If
light	equals	false.	So	if	you	put	it	all	together,	the	lines	do	the	following:	If	light	equals	false,
disable	lighting.	This	turns	all	lighting	off.	The	command	'else'	translates	to:	if	it	wasn't	false.	So
if	light	wasn't	false,	it	must	have	been	true,	so	we	turn	lighting	on.

	 	 	 	 	 if	(!light)	 	 	 	

	 	 	 	 	 {

	 	 	 	 	 	 glDisable(GL_LIGHTING);		



	 	 	 	 	 }

	 	 	 	 	 else	 	 	 	 	

	 	 	 	 	 {

	 	 	 	 	 	 glEnable(GL_LIGHTING);	 	

	 	 	 	 	 }

	 	 	 	 }

"L"lpfalse"L""L"

	 	 	 	 if	(!keys['L'])		 	 	 	

	 	 	 	 {

	 	 	 	 	 lp=FALSE;	 	 	 	

	 	 	 	 }

"F""F""F"fptruefilterfilter2(texture[3],2
)filter0

	 	 	 	 if	(keys['F']	&&	!fp)	 	 	 	

	 	 	 	 {

	 	 	 	 	 fp=TRUE;	 	 	 	

	 	 	 	 	 filter+=1;	 	 	 	

	 	 	 	 	 if	(filter>2)	 	 	 	

	 	 	 	 	 {

	 	 	 	 	 	 filter=0;	 	 	

	 	 	 	 	 }

	 	 	 	 }

	 	 	 	 if	(!keys['F'])		 	 	 	

	 	 	 	 {

	 	 	 	 	 fp=FALSE;	 	 	 	

	 	 	 	 }

PageUpzDrawGLSceneglTranslatef(0.0f,0.0f,z)

	 	 	 	 if	(keys[VK_PRIOR])	 	 	 	

	 	 	 	 {

	 	 	 	 	 z-=0.02f;	 	 	 	



	 	 	 	 }

PageDownzDrawGLSceneglTranslatef(0.0f,0.0f,z)

	 	 	 	 if	(keys[VK_NEXT])	 	 	 	

	 	 	 	 {

	 	 	 	 	 z+=0.02f;	 	 	 	

	 	 	 	 }

xspeedyspeedxspeedyspeed

	 	 	 	 if	(keys[VK_UP])	 	 	 	

	 	 	 	 {

	 	 	 	 	 xspeed-=0.01f;	 	 	 	

	 	 	 	 }

	 	 	 	 if	(keys[VK_DOWN])	 	 	 	

	 	 	 	 {

	 	 	 	 	 xspeed+=0.01f;	 	 	 	

	 	 	 	 }

	 	 	 	 if	(keys[VK_RIGHT])	 	 	 	

	 	 	 	 {

	 	 	 	 	 yspeed+=0.01f;	 	 	 	

	 	 	 	 }

	 	 	 	 if	(keys[VK_LEFT])	 	 	 	

	 	 	 	 {

	 	 	 	 	 yspeed-=0.01f;	 	 	 	

	 	 	 	 }

	 	 	 	 if	(keys[VK_F1])	 	 	 	

	 	 	 	 {

	 	 	 	 	 keys[VK_F1]=FALSE;	 	 	

	 	 	 	 	 KillGLWindow();		 	 	

	 	 	 	 	 fullscreen=!fullscreen;		 	

	 	 	 	 	 //	GL



	 	 	 	 	 if	(!CreateGLWindow("NeHe's	Textures,	Lighting	&	Keyboard	Tutorial",640,480,16,fullscreen))

	 	 	 	 	 {

	 	 	 	 	 	 return	0;	 	 	

	 	 	 	 	 }

	 	 	 	 }

	 	 	 }

	 	 }

	 }

	 //	

	 KillGLWindow();		 	 	 	 	 	 	

	 return	(msg.wParam);	 	 	 	 	 	 	

}
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OpenGL()alpha/Alpha4GL_RGB
GL_RGBAalphaglColor4f()glColor3f()
Alphaalpha0.0alpha1.0

():^-^CKERRGBRGB*alpha
+RGB*(1-alpha)RGB

(Rs	Sr	+	Rd	Dr,	Gs	Sg	+	Gd	Dg,	Bs	Sb	+	Bd	Db,	As	Sa	+	Ad	Da)
OpenGLsrSDalpha	
1)	-	(As,	As,	As,	As):
(Rs	As	+	Rd	(1	-	As),	Gs	As	+	Gd	(1	-	As),	Bs	As	+	Bs	(1	-	As),	As	As
+	Ad	(1	-	As))
/

OpenGL
OpenGLOpenGL	
Rui	Martins		()



(12)alpha(121<>21)

bool				blend;	 	 	 	 	 	 //	 ?

bool	 bp;	 	 	 	 	 	 //	B	?

	LoadGLTextures()	"	if
(TextureImage[0]=LoadBMP("Data/Crate.bmp"))	"

	 if	(TextureImage[0]=LoadBMP("Data/glass.bmp"))	 //	

InitGL()50%alpha()50%
Rui	Martins	:	alpha	0.01.0	

	 glColor4f(1.0f,1.0f,1.0f,0.5f);		 	 //		50%	Alpha	

	 glBlendFunc(GL_SRC_ALPHA,GL_ONE);	 	 //	alpha

	 if	(keys[VK_LEFT])	 	 	 	 //	Left?

	 {

	 	 yspeed-=0.01f;	 	 	 	 //	,	yspeed	

	 }

B

	 if	(keys['B']	&&	!bp)	 	 	 	 //	B	bp	FALSE?



	 {

	 	 bp=TRUE;	 	 	 	 //		bp		TRUE

	 	 blend	=	!blend;		 	 	 //		TRUE	/	FALSE

	 	 if(blend)	 	 	 	 //	?

	 	 {

	 	 	 glEnable(GL_BLEND);	 	 //	

	 	 	 glDisable(GL_DEPTH_TEST);	 //	

	 	 }

	 	 else	 	 	 	 	 //	

	 	 {

	 	 	 glDisable(GL_BLEND);	 	 //	

	 	 	 glEnable(GL_DEPTH_TEST);	 //	

	 	 }

	 }

	 if	(!keys['B'])		 	 	 	 //		B	?

	 {

	 	 bp=FALSE;	 	 	 	 //		bp	FALSE

	 }

?alpha	
)
OpenGLAlpha

	(11/13/99)
(NeHe)alpha	
glDepthMask()glEnableglDisable

Alpha
alphaalphaglTexImage2D()GL_RGBA
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3D:

3DOpenGL

OpenGLCKER......OpenGL()
3D()

#include	 <stdio.h>	 	 	 	 	 //	

#include	 <glaux.h>	 	 	 	 	 //	GLaux

twinkle	tp,		TRUE		FALSE	 twinkle			tp
'T'.	(	tp=TRUE,		tp=FALSE).

BOOL	 twinkle;	 	 	 	 	 	 //	

BOOL	 tp;	 	 	 	 	 	 	 //	'T'	?

num	50num51CKER()



num	

const	 num=50;		 	 	 	 	 	 //	

			
	(g),		(b).	,	360,	
,	,			50		50	
star	starstars	 star		stars	star[num]	stars.	
stars		star.		[num]		stars.	.	

typedef	struct	 	 	 	 	 	 	 //	

{

	 int	r,	g,	b;	 	 	 	 	 	 //	

	 GLfloat	dist;	 	 	 	 	 	 //	

	 GLfloat	angle;	 	 	 	 	 	 //	

}

stars;	 	 	 	 	 	 	 	 //	stars

stars	star[num];	 	 	 	 	 	 //		'stars'		'num'	'star'

(zoom)(tilt)Zspin
loop50texture[1]texture

GLfloat	zoom=-15.0f;	 	 	 	 	 	 //	

GLfloat	tilt=90.0f;	 	 	 	 	 	 //	

GLfloat	spin;	 	 	 	 	 	 	 //	

GLuint	 loop;	 	 	 	 	 	 	 //		Loop	

GLuint	 texture[1];	 	 	 	 	 	 //	

star.bmpglGenTextures(1,	

AUX_RGBImageRec	*LoadBMP(char	*Filename)	 	 	 //	



{

	 FILE	*File=NULL;	 	 	 	 	 //	

	 if	(!Filename)	 	 	 	 	 	 //	

	 {

	 	 return	NULL;	 	 	 	 	 //		NULL

	 }

	 File=fopen(Filename,"r");	 	 	 	 //	

	 if	(File)	 	 	 	 	 	 //	?

	 {

	 	 fclose(File);	 	 	 	 	 //	

	 	 return	auxDIBImageLoad(Filename);	 	 //	

	 }

	 return	NULL;	 	 	 	 	 	 //		NULL

}

()

int	LoadGLTextures()	 	 	 	 	 	 //	

{

	 int	Status=FALSE;	 	 	 	 	 //	

	 AUX_RGBImageRec	*TextureImage[1];	 	 	 //	

	 memset(TextureImage,0,sizeof(void	*)*1);	 	 //		NULL

	 //	

	 if	(TextureImage[0]=LoadBMP("Data/Star.bmp"))

	 {

	 	 Status=TRUE;	 	 	 	 	 //		Status	TRUE

	 	 glGenTextures(1,	&texture[0]);	 	 	 //	

	 	 //	

	 	 glBindTexture(GL_TEXTURE_2D,	texture[0]);

	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,GL_LINEAR);

	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MIN_FILTER,GL_LINEAR);

	 	 glTexImage2D(GL_TEXTURE_2D,	0,	3,	TextureImage[0]->sizeX,	TextureImage[0]->sizeY,	0,	GL_RGB,	GL_UNSIGNED_BYTE,	TextureImage[0]->data);

	 }

	 if	(TextureImage[0])	 	 	 	 	 //	

	 {

	 	 if	(TextureImage[0]->data)	 	 	 //	



	 	 {

	 	 	 free(TextureImage[0]->data);	 	 //	

	 	 }

	 	 free(TextureImage[0]);	 	 	 	 //	

	 }

	 return	Status;	 	 	 	 	 	 //		Status

}

OpenGL	
glEnable(GL_DEPTH_TEST);

int	InitGL(GLvoid)	 	 	 	 	 	 //	OpenGL

{

	 if	(!LoadGLTextures())	 	 	 	 	 //	

	 {

	 	 return	FALSE;	 	 	 	 	 //	FALSE

	 }

	 glEnable(GL_TEXTURE_2D);	 	 	 	 //	

	 glShadeModel(GL_SMOOTH);	 	 	 	 //	

	 glClearColor(0.0f,	0.0f,	0.0f,	0.5f);	 	 	 //	

	 glClearDepth(1.0f);	 	 	 	 	 //	

	 glHint(GL_PERSPECTIVE_CORRECTION_HINT,	GL_NICEST);	 //	

	 glBlendFunc(GL_SRC_ALPHA,GL_ONE);	 	 	 //	

	 glEnable(GL_BLEND);	 	 	 	 	 //	

50star[1]star[1].angle={}

	 for	(loop=0;	loop<num;	loop++)	 	 	 	 //	

	 {

	 	 star[loop].angle=0.0f;	 	 	 	 //	

looploop5.0floop50()loop	
	5.0fCKER:)5.0f5.0f5.0f(
)
0255OpenGL0.0f1.0fglColor4ubglColor4fubUnsigned	



byte0255byte

	 	 star[loop].dist=(float(loop)/num)*5.0f;		 //	

	 	 star[loop].r=rand()%256;	 	 	 //	star[loop]

	 	 star[loop].g=rand()%256;	 	 	 //	star[loop]

	 	 star[loop].b=rand()%256;	 	 	 //	star[loop]

	 }

	 return	TRUE;	 	 	 	 	 	 //	OK

}

ResizeDrawGLScene

int	DrawGLScene(GLvoid)		 	 	 	 	 //	

{

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 //	

	 glBindTexture(GL_TEXTURE_2D,	texture[0]);	 	 //	

	 for	(loop=0;	loop<num;	loop++)	 	 	 	 //	

	 {

	 	 glLoadIdentity();	 	 	 	 //	

	 	 glTranslatef(0.0f,0.0f,zoom);	 	 	 //	

	 	 glRotatef(tilt,1.0f,0.0f,0.0f);		 	 //	

Y90X-x-z+x+z90
-x-z-z+z+xxz
xx(x)yx180	

	 	 glRotatef(star[loop].angle,0.0f,1.0f,0.0f);	 //	

	 	 glTranslatef(star[loop].dist,0.0f,0.0f);	 //	X

y90
""10-10yx
-tiltxy



	 	 glRotatef(-star[loop].angle,0.0f,1.0f,0.0f);	 //	

	 	 glRotatef(-tilt,1.0f,0.0f,0.0f);	 	 //	

	twinkle		TRUE(num)	 (loop)1(0num-1)1010
alpha
twinkletwinkle()
bytealpha

	 	 if	(twinkle)	 	 	 	 	 //	

	 	 {

	 	 	 //	byte

	 	 	 glColor4ub(star[(num-loop)-1].r,star[(num-loop)-1].g,star[(num-loop)-1].b,255);

	 	 	 glBegin(GL_QUADS);	 	 	 //	

	 	 	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-1.0f,-1.0f,	0.0f);

	 	 	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	1.0f,-1.0f,	0.0f);

	 	 	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	1.0f,	1.0f,	0.0f);

	 	 	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-1.0f,	1.0f,	0.0f);

	 	 	 glEnd();	 	 	 	 //	

	 	 }

z

	 	 glRotatef(spin,0.0f,0.0f,1.0f);		 	 //	z

	 	 //	byte

	 	 glColor4ub(star[loop].r,star[loop].g,star[loop].b,255);

	 	 glBegin(GL_QUADS);	 	 	 	 //	

	 	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-1.0f,-1.0f,	0.0f);

	 	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	1.0f,-1.0f,	0.0f);

	 	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	1.0f,	1.0f,	0.0f);

	 	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-1.0f,	1.0f,	0.0f);

	 	 glEnd();	 	 	 	 	 //	

spin()loop/num

	 	 spin+=0.01f;	 	 	 	 	 //	

	 	 star[loop].angle+=float(loop)/num;	 	 //	



	 	 star[loop].dist-=0.01f;		 	 	 //	

5

	 	 if	(star[loop].dist<0.0f)	 	 	 //	

	 	 {

	 	 	 star[loop].dist+=5.0f;	 	 	 //	5

	 	 	 star[loop].r=rand()%256;	 	 //	

	 	 	 star[loop].g=rand()%256;	 	 //	

	 	 	 star[loop].b=rand()%256;	 	 //	

	 	 }

	 }

	 return	TRUE;	 	 	 	 	 	 //	

}

WinMain()SwapBuffers(hDC)
TTiftwinkleFALSETRUET	

	 	 SwapBuffers(hDC);	 	 	 	 //	

	 	 if	(keys['T']	&&	!tp)	 	 	 	 //	T		tp	FALSE

	 	 {

	 	 	 tp=TRUE;	 	 	 	 //	tpTRUE

	 	 	 twinkle=!twinkle;	 	 	 //		twinkle

	 	 }

T	tp=FALSEtpFALSET

	 	 if	(!keys['T'])		 	 	 	 //	T	

	 	 {

	 	 	 tp=FALSE;	 	 	 	 //		tp	FALSE

	 	 }



	 	 if	(keys[VK_UP])	 	 	 	 //	

	 	 {

	 	 	 tilt-=0.5f;	 	 	 	 //	

	 	 }

	 	 if	(keys[VK_DOWN])	 	 	 	 //	

	 	 {

	 	 	 tilt+=0.5f;	 	 	 	 //	

	 	 }

	 	 if	(keys[VK_PRIOR])	 	 	 	 //	

	 	 {

	 	 	 zoom-=0.2f;	 	 	 	 //	

	 	 }

	 	 if	(keys[VK_NEXT])	 	 	 	 //	

	 	 {

	 	 	 zoom+=0.2f;	 	 	 	 //	

	 	 }

	 	 if	(keys[VK_F1])	 	 	 	 //	F1?

	 	 {

	 	 	 keys[VK_F1]=FALSE;	 	 	 //	Key	FALSE

	 	 	 KillGLWindow();		 	 	 //	

	 	 	 fullscreen=!fullscreen;		 	 //			/		

	 	 	 //		OpenGL	

	 	 	 if	(!CreateGLWindow("NeHe's	",640,480,16,fullscreen))

	 	 	 {

	 	 	 	 return	0;	 	 	 //	

	 	 	 }

	 	 }

	 }

}

()3D3D	
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3D:

3D3D

Lionel	Brits	(βtelgeuse)
3DQuake
IV...:)....:)3D3D""

3D,sector()3Dsector()sector()

typedef	struct	tagSECTOR	 	 	 	 	 	

{

	 int	numtriangles;	 	 	 	 	 	

	 TRIANGLE*	triangle;	 	 	 	 	 	

}	SECTOR;	 	 	 	 	 	 	 	

sector()triangle()

typedef	struct	tagTRIANGLE	 	 	 	 	 	



{

	 VERTEX	vertex[3];	 	 	 	 	 	

}	TRIANGLE;	 	 	 	 	 	 	 	

()OpenGL3D(x,y,z)(u,v)

typedef	struct	tagVERTEX	 	 	 	 	 	

{

	 float	x,	y,	z;	 	 	 	 	 	 	

	 float	u,	v;	 	 	 	 	 	 	

}	VERTEX;	 	 	 	 	 	 	 	

SetupWorld()filein

//		char*	worldfile	=	"data\\world.txt";

void	SetupWorld()	 	 	 	 	 	 	

{

	 FILE	*filein;	 	 	 	 	 	 	

	 filein	=	fopen(worldfile,	"rt");	 	 	 	

	 ...

	 ())

	 ...

	 fclose(filein);		 	 	 	 	 	

	 return;		 	 	 	 	 	 	

}

readstr()

void	readstr(FILE	*f,char	*string)	 	 	 	 	



{

	 do	 	 	 	 	 	 	 	

	 {

	 	 fgets(string,	255,	f);	 	 	 	 	

	 }	while	((string[0]	==	'/')	||	(string[0]	==	'\n'));	 	

	 return;		 	 	 	 	 	 	

}

SetupWorld()

int	numtriangles;	 	 	 	 	 	 	

char	oneline[255];	 	 	 	 	 	 	

...

readstr(filein,oneline);	 	 	 	 	 	

sscanf(oneline,	"NUMPOLLIES	%d\n",	&numtriangles);	 	 	

//	:	SECTOR	sector1;

char	oneline[255];	 	 	 	 	 	 	

int	numtriangles;	 	 	 	 	 	 	

float	x,	y,	z,	u,	v;	 	 	 	 	 	 	

...

sector1.triangle	=	new	TRIANGLE[numtriangles];	 	 	 	

sector1.numtriangles	=	numtriangles;	 	 	 	 	

//	

for	(int	triloop	=	0;	triloop	<	numtriangles;	triloop++)	 	

{

	 //	

	 for	(int	vertloop	=	0;	vertloop	<	3;	vertloop++)	 	

	 {

	 	 readstr(filein,oneline);	 	 	 	

	 	 //	

	 	 sscanf(oneline,	"%f	%f	%f	%f	%f",	&x,	&y,	&z,	&u,	&v);

	 	 //	

	 	 sector1.triangle[triloop].vertex[vertloop].x	=	x;	

	 	 sector1.triangle[triloop].vertex[vertloop].y	=	y;	

	 	 sector1.triangle[triloop].vertex[vertloop].z	=	z;	

	 	 sector1.triangle[triloop].vertex[vertloop].u	=	u;	



	 	 sector1.triangle[triloop].vertex[vertloop].v	=	v;	

	 }

}

	:
X1	Y1	Z1	U1	V1
X2	Y2	Z2	U2	V2
X3	Y3	Z3	U3	V3

(000)3D3D

()
()

.
()

if	(keys[VK_RIGHT])	 	 	 	 	 	 	

{

	 yrot	-=	1.5f;	 	 	 	 	 	 	

}

if	(keys[VK_LEFT])	 	 	 	 	 	 	

{

	 yrot	+=	1.5f;	 	 	 	 	 	 	

}

if	(keys[VK_UP])	 	 	 	 	 	 	

{

	 xpos	-=	(float)sin(heading*piover180)	*	0.05f;	 	 	

	 zpos	-=	(float)cos(heading*piover180)	*	0.05f;	 	 	

	 if	(walkbiasangle	>=	359.0f)	 	 	 	 	

	 {

	 	 walkbiasangle	=	0.0f;	 	 	 	 	

	 }

	 else	 	 	 	 	 	 	 	

	 {

	 	 	walkbiasangle+=	10;	 	 	 	 	

	 }

	 walkbias	=	(float)sin(walkbiasangle	*	piover180)/20.0f;		



}

if	(keys[VK_DOWN])	 	 	 	 	 	 	

{

	 xpos	+=	(float)sin(heading*piover180)	*	0.05f;	 	 	

	 zpos	+=	(float)cos(heading*piover180)	*	0.05f;	 	 	

	 if	(walkbiasangle	<=	1.0f)	 	 	 	 	

	 {

	 	 walkbiasangle	=	359.0f;		 	 	 	

	 }

	 else	 	 	 	 	 	 	 	

	 {

	 	 walkbiasangle-=	10;	 	 	 	 	

	 }

	 walkbias	=	(float)sin(walkbiasangle	*	piover180)/20.0f;		

}

yrot
sinecosine(:-)Piover180

walkbiasNeHe:-)sineY
23

int	DrawGLScene(GLvoid)		 	 	 	 	 	

{

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	

	 glLoadIdentity();	 	 	 	 	 	

	 GLfloat	x_m,	y_m,	z_m,	u_m,	v_m;	 	 	 	

	 GLfloat	xtrans	=	-xpos;		 	 	 	 	

	 GLfloat	ztrans	=	-zpos;		 	 	 	 	

	 GLfloat	ytrans	=	-walkbias-0.25f;	 	 	 	

	 GLfloat	sceneroty	=	360.0f	-	yrot;	 	 	 	

	 int	numtriangles;	 	 	 	 	 	

	 glRotatef(lookupdown,1.0f,0,0);		 	 	 	

	 glRotatef(sceneroty,0,1.0f,0);	 	 	 	 	

	 glTranslatef(xtrans,	ytrans,	ztrans);	 	 	 	

	 glBindTexture(GL_TEXTURE_2D,	texture[filter]);	 	 	

	 numtriangles	=	sector1.numtriangles;	 	 	 	



	 //	

	 for	(int	loop_m	=	0;	loop_m	<	numtriangles;	loop_m++)	 	

	 {

	 	 glBegin(GL_TRIANGLES);	 	 	 	 	

	 	 	 glNormal3f(	0.0f,	0.0f,	1.0f);	 	 	

	 	 	 x_m	=	sector1.triangle[loop_m].vertex[0].x;	

	 	 	 y_m	=	sector1.triangle[loop_m].vertex[0].y;	

	 	 	 z_m	=	sector1.triangle[loop_m].vertex[0].z;	

	 	 	 u_m	=	sector1.triangle[loop_m].vertex[0].u;	

	 	 	 v_m	=	sector1.triangle[loop_m].vertex[0].v;	

	 	 	 glTexCoord2f(u_m,v_m);	glVertex3f(x_m,y_m,z_m);	

	 	 	 x_m	=	sector1.triangle[loop_m].vertex[1].x;	

	 	 	 y_m	=	sector1.triangle[loop_m].vertex[1].y;	

	 	 	 z_m	=	sector1.triangle[loop_m].vertex[1].z;	

	 	 	 u_m	=	sector1.triangle[loop_m].vertex[1].u;	

	 	 	 v_m	=	sector1.triangle[loop_m].vertex[1].v;	

	 	 	 glTexCoord2f(u_m,v_m);	glVertex3f(x_m,y_m,z_m);	

	 	 	 x_m	=	sector1.triangle[loop_m].vertex[2].x;	

	 	 	 y_m	=	sector1.triangle[loop_m].vertex[2].y;	

	 	 	 z_m	=	sector1.triangle[loop_m].vertex[2].z;	

	 	 	 u_m	=	sector1.triangle[loop_m].vertex[2].u;	

	 	 	 v_m	=	sector1.triangle[loop_m].vertex[2].v;	

	 	 	 glTexCoord2f(u_m,v_m);	glVertex3f(x_m,y_m,z_m);	

	 	 glEnd();	 	 	 	 	 	

	 }

	 return	TRUE;	 	 	 	 	 	 	

}

Quake...,CarmackAbrashFB
PgUp		PgDown	PgUp	/
PgDownNeHeID....:)
3DSector(3)Sector()
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:

DemoboscoNeHedata
OpenGL
Visual	C++C++	Builder…#inlude
sinecosine

#include	<math.h>	 	 	 	 	 	 //	Sin

pointsxyz45×4544×44wiggle_count3hold
#includeGLuint	 texture[1]

float	points[	45	][	45	][3];	 	 	 	 	 //	Points

int	wiggle_count	=	0;	 	 	 	 	 	 //	

GLfloat	hold;	 	 	 	 	 	 	 //	



LoadGLTextures()Tim.bmpLoadBMP("Data/NeHe.bmp")
LoadBMP	("Data/Tim.bmp")

	 if	(TextureImage[0]=LoadBMP("Data/Tim.bmp"))	 	 //	

InitGL()return	TRUE

	 glPolygonMode(	GL_BACK,	GL_FILL	);	 	 	 //	

	 glPolygonMode(	GL_FRONT,	GL_LINE	);	 	 	 //	

Red	
Addison-WesleyProgrammer's	Guide	to	 OpenGLOpenGL
return	TRUE

	 //	X

	 for(int	x=0;	x<45;	x++)

	 {

	 	 //	Y

	 	 for(int	y=0;	y<45;	y++)

	 	 {

	 	 	 //	

	 	 	 points[x][y][0]=float((x/5.0f)-4.5f);

	 	 	 points[x][y][1]=float((y/5.0f)-4.5f);

	 	 	 points[x][y][2]=float(sin((((x/5.0f)*40.0f)/360.0f)*3.141592654*2.0f));

	 	 }

	 }

Graham	Gibbons

xy54.5“”[-4.54.5]



[x][y][2]sineSin()float_x40.0f360.0fPI2

DrawGLScene

int	DrawGLScene(GLvoid)		 	 	 	 	 //	GL

{

	 int	x,	y;	 	 	 	 	 	 //	

	 float	float_x,	float_y,	float_xb,	float_yb;	 	 //	

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 //	

	 glLoadIdentity();	 	 	 	 	 //	

	 glTranslatef(0.0f,0.0f,-12.0f);		 	 	 //	12

	 glRotatef(xrot,1.0f,0.0f,0.0f);		 	 	 //		X	

	 glRotatef(yrot,0.0f,1.0f,0.0f);		 	 	 //		Y	

	 glRotatef(zrot,0.0f,0.0f,1.0f);		 	 	 //		Z	

	 glBindTexture(GL_TEXTURE_2D,	texture[0]);	 	 //	

	 glBegin(GL_QUADS);	 	 	 	 	 //	

	 for(	x	=	0;	x	<	44;	x++	)	 	 	 	 //		X		0-44	(45)

	 {

	 	 for(	y	=	0;	y	<	44;	y++	)	 	 	 //		Y		0-44	(45)

	 	 {

int()



	 	 	 float_x	=	float(x)/44.0f;	 	 //	X

	 	 	 float_y	=	float(y)/44.0f;	 	 //	Y

	 	 	 float_xb	=	float(x+1)/44.0f;	 	 //	X+0.0227f

	 	 	 float_yb	=	float(y+1)/44.0f;	 	 //	Y+0.0227f

41/44×1/44

	 	 	 glTexCoord2f(	float_x,	float_y);	 //		()

	 	 	 glVertex3f(	points[x][y][0],	points[x][y][1],	points[x][y][2]	);

	 	 	 glTexCoord2f(	float_x,	float_yb	);	 //		()

	 	 	 glVertex3f(	points[x][y+1][0],	points[x][y+1][1],	points[x][y+1][2]	);

	 	 	 glTexCoord2f(	float_xb,	float_yb	);	 //		()

	 	 	 glVertex3f(	points[x+1][y+1][0],	points[x+1][y+1][1],	points[x+1][y+1][2]	);

	 	 	 glTexCoord2f(	float_xb,	float_y	);	 //		()

	 	 	 glVertex3f(	points[x+1][y][0],	points[x+1][y][1],	points[x+1][y][2]	);

	 	 }

	 }

	 glEnd();	 	 	 	 	 	 //	

glTexCoord2f()glVertex3f()

	 if(	wiggle_count	==	2	)		 	 	 	 //	(2)

	 {

sine

	 	 for(	y	=	0;	y	<	45;	y++	)	 	 	 //	Y

	 	 {



	 	 	 hold=points[0][y][2];	 	 	 //	

	 	 	 for(	x	=	0;	x	<	44;	x++)	 	 //	X

	 	 	 {

	 	 	 	 //	

	 	 	 	 points[x][y][2]	=	points[x+1][y][2];

	 	 	 }

	 	 	 points[44][y][2]=hold;	 	 	 //	

	 	 }

	 	 wiggle_count	=	0;	 	 	 	 //	

	 }

	 wiggle_count++;		 	 	 	 	 //	

wiggle_count

NeHe20002

	 xrot+=0.3f;	 	 	 	 	 	 //	X	

	 yrot+=0.2f;	 	 	 	 	 	 //	Y	

	 zrot+=0.4f;	 	 	 	 	 	 //	Z	

	 return	TRUE;	 	 	 	 	 	 //	

}

NeHe
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:

OpenGLOpenGLOpenGL

OpenGL

“asteroid”
glCallList(asteroid)OpenGLCPU

DEMOQ-BertDEMO15

boxtop

xloop,yloopxrotyrot



GLuint	 box;	 	 	 	 	 	 //	

GLuint	 top;	 	 	 	 	 	 //	

GLuint	 xloop;	 	 	 	 	 	 //	X

GLuint	 yloop;	 	 	 	 	 	 //	Y

static	GLfloat	boxcol[5][3]=	 	 	 	 //	

{

	 //	:

	 {1.0f,0.0f,0.0f},{1.0f,0.5f,0.0f},{1.0f,1.0f,0.0f},{0.0f,1.0f,0.0f},{0.0f,1.0f,1.0f}

};

static	GLfloat	topcol[5][3]=	 	 	 	 //	

{

	 //	:

	 {.5f,0.0f,0.0f},{0.5f,0.25f,0.0f},{0.5f,0.5f,0.0f},{0.0f,0.5f,0.0f},{0.0f,0.5f,0.5f}

};

GLvoid	BuildLists()	 	 	 	 	 //	

{

OpenGLglGenLists(2)“box”“box”

	 box=glGenLists(2);	 	 	 	 //	

boxOpenGL



glNewList()boxOpenGLboxGL_COMPILEOpenGL

GL_COMPILE.exe.exeOpenGL

	 glNewList(box,GL_COMPILE);	 	 	 //	

glNewList()glEngList()

glColor3ub(rand()%255,rand()%255,rand()%255)	

	 	 glBegin(GL_QUADS);	 	 	 	 	 	 	

	 	 	 //	

	 	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(-1.0f,	-1.0f,	-1.0f);	

	 	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(	1.0f,	-1.0f,	-1.0f);	

	 	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,		1.0f);	

	 	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,		1.0f);	

	 	 	 //	

	 	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,		1.0f);	

	 	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,		1.0f);	

	 	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,		1.0f);	

	 	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,		1.0f);	

	 	 	 //	

	 	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,	-1.0f);	

	 	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,	-1.0f);	

	 	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,	-1.0f);	

	 	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,	-1.0f);	

	 	 	 //	

	 	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,	-1.0f);	

	 	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,	-1.0f);	

	 	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,		1.0f);	

	 	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,		1.0f);	

	 	 	 //	

	 	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,	-1.0f);	

	 	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,		1.0f);	



	 	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,		1.0f);	

	 	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,	-1.0f);	

	 	 glEnd();	 	 	 	 	 	 	 	

glEngList()OpenGLglNewList()glEngList()

	 glEndList();	 	 	 	 	 	 	 	 	

1“top”

	 top=box+1;	 	 	 	 	 	 	 	 	

	 glNewList(top,GL_COMPILE);	 	 	 	 	 	 	

	 	 glBegin(GL_QUADS);	 	 	 	 	 	 	

	 	 	 //	

	 	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,	-1.0f);	

	 	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-1.0f,		1.0f,		1.0f);	

	 	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	1.0f,		1.0f,		1.0f);	

	 	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,	-1.0f);	

	 	 glEnd();	 	 	 	 	 	 	 	

OpenGL



	 glEndList();	 	 	 	 	 	 	 	 	

}

mipmapping“cube.bmp”data

	 if	(TextureImage[0]=LoadBMP("Data/Cube.bmp"))	

BuildList()

BuildLists();	 	 	 	 	 	 //	

Light0Light0

GL_COLOR_MATERIALglColor3f(r,g,b)

	 glEnable(GL_LIGHT0);	 	 	 	 	 //	0

	 glEnable(GL_LIGHTING);	 	 	 	 	 //	

	 glEnable(GL_COLOR_MATERIAL);	 	 	 	 //	



int	DrawGLScene(GLvoid)		 	 	 	 	 //	

{

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 //	

	 glBindTexture(GL_TEXTURE_2D,	texture[0]);	 	 //	

YY515

	 for	(yloop=1;yloop<6;yloop++)	 	 	 	 //	Y

	 {

X

	 	 for	(xloop=0;xloop<yloop;xloop++)	 	 //	X

	 	 {

	 	 	 glLoadIdentity();	 	 	 //	

	 	 	 //	

	 	 	 glTranslatef(1.4f+(float(xloop)*2.8f)-(float(yloop)*1.4f),((6.0f-float(yloop))*2.4f)-7.0f,-20.0f);

	 	 	 glRotatef(45.0f-(2.0f*yloop)+xrot,1.0f,0.0f,0.0f);	

	 	 	 glRotatef(45.0f+yrot,0.0f,1.0f,0.0f);	



	 	 	 glColor3fv(boxcol[yloop-1]);	 	

glCallList(box)glColor3fv()

	 	 	 glCallList(box);	 	 	 //	

	 	 	 glColor3fv(topcol[yloop-1]);	 	 //	

	 	 	 glCallList(top);	 	 	 //	

	 	 }

	 }

	 return	TRUE;	 	 	 	 	 	 //	

}

	 	 SwapBuffers(hDC);	 	 	 	 //	

	 	 if	(keys[VK_LEFT])	 	 	 	 //	

	 	 {

	 	 	 yrot-=0.2f;	 	 	 	 //	

	 	 }

	 	 if	(keys[VK_RIGHT])	 	 	 	 //	

	 	 {

	 	 	 yrot+=0.2f;	 	 	 	 //	

	 	 }

	 	 if	(keys[VK_UP])	 	 	 	 //	

	 	 {

	 	 	 xrot-=0.2f;	 	 	 	 //	

	 	 }

	 	 if	(keys[VK_DOWN])	 	 	 	 //	

	 	 {

	 	 	 xrot+=0.2f;	 	 	 	 //	



	 	 }
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2D

“”

OpenGLAlpha

WordOpenGL

100gl

glPrint("Hello")	MFCC
	 :)

WindowsWindowswglAppleaglXglx

stdio.h/stdarg.hmath.hSINCOS

#include	<stdarg.h>	 	 //	



3base‘A’65‘B’66‘C’67‘A’
base	+	65

cnt1		cnt2SINCOS

GLuint	 base;	 	 	 //	

GLfloat	cnt1;	 	 	 //	1

GLfloat	cnt2;	 	 	 //	2

‘HFONT	font’WindowsWindowsOldfont

baseglGenLists(96)96

GLvoid	BuildFont(GLvoid)	 	 	 	 	 	 //	

{

	 HFONT	 font;	 	 	 	 	 	 //	

	 HFONT	 oldfont;	 	 	 	 	 	

	 base	=	glGenLists(96);	 	 	 	 	 //	96

WindowsCHARACTERCELL

	 font	=	CreateFont(	 -24,	 	 	 	 	

0Windows

	 	 	 	 0,	 	 	 	 //	



Angle	Of	Escapement090180270MSDN
Orientation	AngleX

	 	 	 	 0,	 	 	 	 //		Angle	Of	Escapement

	 	 	 	 0,	 	 	 	 //	

0–1000FW_DONTCARE0,	
700	and	FW_BLACK900

	 	 	 	 FW_BOLD,	 	 	 	

Italic(),Underline()StrikeoutTRUEFALSEUnderline
TRUE

	 	 	 	 FALSE,	 	 	 	 //	

	 	 	 	 FALSE,	 	 	 	 //	

	 	 	 	 FALSE,	 	 	 	 //	

Character	Set	Identifier
CHINESEBIG5_CHARSETGREEK_CHARSET
RUSSIAN_CHARSETDEFAULT_CHARSET	 ,ANSI
DEFAULT

WebdingsWingdingsSYMBOL_CHARSETANSI_CHARSET

	 	 	 	 ANSI_CHARSET,	 	 	 //	

Output	PrecisionWindowsOUT_TT_PRECISWindows



TRUETYPETruetypeOUT_TT_ONLY_PRECIS
TRUETYPE

	 	 	 	 OUT_TT_PRECIS,	 	 	 //	

DEFAULT

	 	 	 	 CLIP_DEFAULT_PRECIS,	 	 //	

PROOFDRAFTNONANTIALIASEDDEFAULT
ANTIALISED
ANTIALIASEDAntialiasing()Windows

	 	 	 	 ANTIALIASED_QUALITY,	 	 //	

FamilyPitchPitchDEFAULT_PITCHFIXED_PITCHVARIABLE_PITCHFamily
FF_DECORATIVE,FF_MODERN,FF_ROMAN,FF_SCRIPT,FF_SWISS,FF_DONTCARE.

	 	 	 	 FF_DONTCARE|DEFAULT_PITCH,	 	

Microsoft	Word‘Courier	

	 	 	 	 "Courier	New");		 	 //	



Oldfont3296256glGenLists256
oldfonthDCfont

	 oldfont	=	(HFONT)SelectObject(hDC,	font);	 	 	

	 wglUseFontBitmaps(hDC,	32,	96,	base);	 	 	 //	96ASCII32-128

	 SelectObject(hDC,	oldfont);	 	 	 	 	 //	

	 DeleteObject(font);	 	 	 	 	 //	

}

base96Windows

GLvoid	KillFont(GLvoid)		 	 	 	 	 //	

{

		 glDeleteLists(base,	96);	 	 	 	 	

}

GLglPrint(“”)	

GLvoid	glPrint(const	char	*fmt,	...)	 	 	 	 	 //	GL

{

256

	 char	 	 text[256];	 	 	 	 //	

	 va_list		 ap;	 	 	 	 	 //	

fmtNULL

	 if	(fmt	==	NULL)	 	 	 	 	 	



	 	 return;		 	 	 	 	

text

	 va_start(ap,	fmt);	 	 	 	 	 	

	 				vsprintf(text,	fmt,	ap);	 	 	 	 //	

	 va_end(ap);	 	 	 	 	 	 //	

GL_LIST_BITglListBase

GlListBase(base-32)‘A’65glListBase(base-32)OpenGL
65base1000‘A’1065baseOpenGL3232
base32OpenGL

	 glPushAttrib(GL_LIST_BIT);	 	 	 	 	

	 glListBase(base	-	32);	 	 	 	 	 //	

OpenGLGlCallLists

OpenGLStrlen(text)OpenGL2550255
text()OpenGL

OpenGLGL

GL_LIST_BITGLglListBase(base-32)base

	 glCallLists(strlen(text),	GL_UNSIGNED_BYTE,	text);	 	 //	

	 glPopAttrib();	 	 	 	 	 	 //	

}



BuildFont()OpenGL

BuildFont();	 	 	 	 	 	 	 //	

glLoadIdentity()orthoortho

X-0.5+0.510-5+5glScale(x,y,z).

int	DrawGLScene(GLvoid)		 	 	 	 	 //	

{

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	 //	

	 glLoadIdentity();	 	 	 	 	 	 //	

	 glTranslatef(0.0f,0.0f,-1.0f);	 	 	 	 //	

COS1-1.01.0SIN2-1.01.0COS120.51.5
0

	 //	

	 glColor3f(1.0f*float(cos(cnt1)),1.0f*float(sin(cnt2)),1.0f-0.5f*float(cos(cnt1+cnt2)));

GlRasterPos2f(x,y)00ZX/Y/
-0.5+0.5X0.45

X-0.50-0.400.45COS1SIN2Y-0.350.35



	 //	

	 glRasterPos2f(-0.45f+0.05f*float(cos(cnt1)),	0.35f*float(sin(cnt2)));

OpenGLCglPrint(“”).

Shawn	T.glPrint“”(%7.2f)
C.%7.2%7.2f772f1
1300.12345f300.12345

CpringfMSDN

		 glPrint("Active	OpenGL	Text	With	NeHe	-	%7.2f",	cnt1);	 	 //	

	 cnt1+=0.051f;	 	 	 	 	 	 //	

	 cnt2+=0.005f;	 	 	 	 	 	 //	

	 return	TRUE;	 	 	 	 	 	 //	

}

KillGLWindow()KillFont()

KillFont();	 	 	 	 	 	 	 //	

OpenGLC
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:

3D3D

13

131003D2DOpenGL3D

WindowsWindowswglAppleaglXglx

stdio.h/stdarg.hmath.hSINCOS

2base‘A’65‘B’66‘C’67‘A’
base	+	65

rotSINCOS

GLuint	 base;	 	 	 //	

GLfloat	rot;	 	 	 //	



GLYPHMETRICSFLOAT	gmf[256]256gmf[num]num
Glyphmetrics

GLYPHMETRICSFLOAT	gmf[256];	 //	256

13wglUseFontOutlineswglUseFontBitmaps

base	=	glGenLists(256);		 	 	 	 	 //	256

	

wglUseFontOutlines(	 hDC,	 	 	 	 	 //	

	 	 	 	 0,	 	 	 	 //	ASCII

	 	 	 	 255,	 	 	 	 //	

	 	 	 	 base,	 	 	 	 //	

That's	not	all	however.	We	then	set	the	deviation	level.	The	closer	to	0.0f,	the	smooth	the	font
will	look.	After	we	set	the	deviation,	we	get	to	set	the	font	thickness.	This	describes	how	thick
the	font	is	on	the	Z	axis.	0.0f	will	produce	a	flat	2D	looking	font	and	1.0f	will	produce	a	font
with	some	depth.	

The	parameter	WGL_FONT_POLYGONS	tells	OpenGL	to	create	a	solid	font	using	polygons.
If	we	use	WGL_FONT_LINES	instead,	the	font	will	be	wireframe	(made	of	lines).	It's	also
important	to	note	that	if	you	use	GL_FONT_LINES,	normals	will	not	be	generated	so	lighting
will	not	work	properly.	

The	last	parameter	gmf	points	to	the	address	buffer	for	the	display	list	data.

	 	 	 	 0.0f,	 	 	 	 //	0.0

	 	 	 	 0.2f,	 	 	 	 //	z

	 	 	 	 WGL_FONT_POLYGONS,	 	 	 //	

	 	 	 	 gmf);	 	 	 	 //	

}

The	following	code	is	pretty	simple.	It	deletes	the	256	display	lists	from	memory	starting	at	the
first	list	specified	by	base.	I'm	not	sure	if	Windows	would	do	this	for	you,	but	it's	better	to	be
safe	than	sorry	:)



GLvoid	KillFont(GLvoid)		 	 	 	 	 //	

{

		 glDeleteLists(base,	256);	 	 	 	 	 //	256

}

GLglPrint(“”)text[]

GLvoid	glPrint(const	char	*fmt,	...)	 	 	 	 	 //	GL

{

length256

	 float	 	 length=0;	 	 	 	 	 //	

	 char	 	 text[256];	 	 	 	 //	

	 va_list		 ap;	 	 	 	 	 //	

	 if	(fmt	==	NULL)	 	 	 	 	 	

	 	 return;		 	 	 	

“text”

	 va_start(ap,	fmt);	 	 	 	 	 	

	 				vsprintf(text,	fmt,	ap);	 	 	 	 //	

	 va_end(ap);	 	 	 	 	 	 //	



Jim	Williams

strlen(text)lengthlength“hello”10
length1010length10	

gmf[text[loop]].gmfCellIncXgmfloop0text[loop]loop1
text[loop]gmfCellIncXGmfCellIncX
gmfCelllncY

	 for	(unsigned	int	loop=0;loop<(strlen(text));loop++)	 //	

	 {

	 	 length+=gmf[text[loop]].gmfCellIncX;	 	

	 }

lengthlength2

	 glTranslatef(-length/2,0.0f,0.0f);	 	 	 //	

GL_LIST_BITglListBase

	 glPushAttrib(GL_LIST_BIT);	 	 	 	 //	

	 glListBase(base);	 	 	 	 	 //	0

OpenGLGlCallLists

OpenGLStrlen(text)OpenGL255
UNSIGNED_BYTE0	 -	255OpenGL

OpenGLGL

GL_LIST_BITGLglListBase(base)base



	 glCallLists(strlen(text),	GL_UNSIGNED_BYTE,	text);	 //	

	 glPopAttrib();	 	 	 	 	 //	

}

glLoadIdentity()

glScalef(x,y,z)glScalef(1.0f,2.0f,1.0f).	
2.0fx

int	DrawGLScene(GLvoid)		 	 	 	 //	

{

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 //	

	 glLoadIdentity();	 	 	 	 	 //	

	 glTranslatef(0.0f,0.0f,-10.0f);		 	 //	

33rot

	 glRotatef(rot,1.0f,0.0f,0.0f);	 	 	 //	X

	 glRotatef(rot*1.5f,0.0f,1.0f,0.0f);	 	 	 //	Y

	 glRotatef(rot*1.4f,0.0f,0.0f,1.0f);	 	 	 //	Z

rotCOSSINrot

	 //	

	 glColor3f(1.0f*float(cos(rot/20.0f)),1.0f*float(sin(rot/25.0f)),1.0f-0.5f*float(cos(rot/17.0f)));

glPrint(“”)

NeHerot50999.99,3



		 glPrint("NeHe	-	%3.2f",rot/50);		 	 	 //	

	 rot+=0.5f;	 	 	 	 	 	 //	

	 return	TRUE;	 	 	 	 	 	 //	

}

OpenGL13C

:
,DancingWind
zhouwei02@mails.tsinghua.edu.cn

DancingWind

DancingWind

	 RAR

<	13 15	 >





15

:

WindowsWindowswglAppleaglXglx

14

texture[]314

wingdings14

wingdingswingdingsWindowswingdings
wingdingsWindows



GLvoid	BuildFont(GLvoid)	 	 	 	 	 	 //	

{

	 GLYPHMETRICSFLOAT	 gmf[256];	 	 	 	 	

	 HFONT	 font;	 	 	 	 	 	 //	

	 base	=	glGenLists(256);		 	 	 	 //	256

	 font	=	CreateFont(	 -12,	 	 	 	 	 //	

	 	 	 	 0,	 	 	 	 //	

	 	 	 	 0,	 	 	 	 //		Angle	Of	Escapement

	 	 	 	 0,	 	 	 	 //	Orientation	Angle

	 	 	 	 FW_BOLD,	 	 	 	

	 	 	 	 FALSE,	 	 	 	 //	

	 	 	 	 FALSE,	 	 	 	 //	

	 	 	 	 FALSE,	 	 	 	 //	

14ANSI_CHARSETSYMBOL_CHARSETWindows
wingdings,webdings

	 	 	 	 SYMBOL_CHARSET,		 	 //	

	 	 	 	 OUT_TT_PRECIS,	 	 	 //	

	 	 	 	 CLIP_DEFAULT_PRECIS,	 	 //	

	 	 	 	 ANTIALIASED_QUALITY,	 	 //	

	 	 	 	 FF_DONTCARE|DEFAULT_PITCH,	 	 //	Family	And	Pitch

wingdings

	 	 	 	 "Wingdings");	 	 	 //	



	 SelectObject(hDC,	font);	 	 	 	 	 //	

	 wglUseFontOutlines(	 hDC,	 	 	 	 //	

	 	 	 	 0,	 	 	 	 //	ASCII

	 	 	 	 255,	 	 	 	 //	

	 	 	 	 base,	 	 	 	 //	

GL0.0f

	 	 	 	 0.1f,	 	 	 	 //	0.0

	 	 	 	 0.2f,	 	 	 	 //	z

	 	 	 	 WGL_FONT_POLYGONS,	 	 	 //	

	 	 	 	 gmf);	 	 	 	 //	

}

ReSizeGLScene()Windowstexture[0]

mipmapped	texturelights.bmp

if	(TextureImage[0]=LoadBMP("Data/Lights.bmp"))		 	 //	

glTexGenGL_SGL_Txyz
glTexGen(X(GL_S)Y(GL_T)

GL_TEXTURE_GEN_MODEST3



GL_EYE_LINEAR	-	

GL_OBJECT_LINEAR	-	
GL_SPHERE_MAP	-	

	 	 //	

	 	 glTexGeni(GL_S,	GL_TEXTURE_GEN_MODE,	GL_OBJECT_LINEAR);

	 	 glTexGeni(GL_T,	GL_TEXTURE_GEN_MODE,	GL_OBJECT_LINEAR);

	 	 glEnable(GL_TEXTURE_GEN_S);	 	 	 	

	 	 glEnable(GL_TEXTURE_GEN_T);	 	

InitGL()BuildFont()glEnable(GL_COLOR_MATERIAL)	
glColor3f(r,g,b)glEnable(GL_COLOR_MATERIAL)

int	InitGL(GLvoid)	 	 	 	 	 	 	

{

	 if	(!LoadGLTextures())	 	 	 	 	 //	

	 {

	 	 return	FALSE;	 	 	 	 	 //	

	 }

	 BuildFont();	 	 	 	 	 	 //	

	 glShadeModel(GL_SMOOTH);	 	 	 	 	

	 glClearColor(0.0f,	0.0f,	0.0f,	0.5f);	 	 	 //	

	 glClearDepth(1.0f);	 	 	 	 	 //	

	 glEnable(GL_DEPTH_TEST);	 	 	 	 	 //	

	 glDepthFunc(GL_LEQUAL);		 	 	 	 //	

	 glEnable(GL_LIGHT0);	 	 	 	 	 //	0

	 glEnable(GL_LIGHTING);	 	 	 	 	 //	

	 glHint(GL_PERSPECTIVE_CORRECTION_HINT,	GL_NICEST);	 	

2D3D

	 glEnable(GL_TEXTURE_2D);	 	 	 	 	 //	

	 glBindTexture(GL_TEXTURE_2D,	texture[0]);	 	 	 //	

	 return	TRUE;	 	 	 	 	 	 //	



}

DrawGLScene

COSSIN3x-1.1+1.1rot+0.8-0.8rot

	 //	

	 glTranslatef(1.1f*float(cos(rot/16.0f)),0.8f*float(sin(rot/20.0f)),-3.0f);

XYZ

	 glRotatef(rot,1.0f,0.0f,0.0f);	 	 	 	 //	X

	 glRotatef(rot*1.2f,0.0f,1.0f,0.0f);	 	 	 	

	 glRotatef(rot*1.4f,0.0f,0.0f,1.0f);	 	 	 	

-0.35

	 glTranslatef(-0.35f,-0.35f,0.1f);	 	 	 	 //	

rot‘N’Microsoft	

	 glPrint("N");	 	 	 	 	 	 //	

	 rot+=0.1f;	 	 	 	 	 	 //	



KillGLWindow()KillFont()

OpenGL
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7

Chris	Aliotta

OpenGL?OpenGL/C++

Data	Setup:

fogMode:GL_EXP,GL_EXP2GL_LINEARGLuint
texture[3]fogfilterfogColorgp'g'

bool			gp;	 	 	 	 	 	 //	G

GLuint	filter;	 	 	 	 	 	 //	

GLuint	fogMode[]=	{	GL_EXP,	GL_EXP2,	GL_LINEAR	};	 	 //	

GLuint	fogfilter=	0;	 	 	 	 	 //	

GLfloat	fogColor[4]=	{0.5f,	0.5f,	0.5f,	1.0f};	 	 //	

InitGLglClearColor()



glClearColor(0.5f,0.5f,0.5f,1.0f);	 	 	 //	

glFogi(GL_FOG_MODE,	fogMode[fogfilter]);	 	 //	

glFogfv(GL_FOG_COLOR,	fogColor);	 	 	 //	

glFogf(GL_FOG_DENSITY,	0.35f);	 	 	 //	

glHint(GL_FOG_HINT,	GL_DONT_CARE);	 	 	 //	

glFogf(GL_FOG_START,	1.0f);	 	 	 	 //	

glFogf(GL_FOG_END,	5.0f);	 	 	 	 //	

glEnable(GL_FOG);	 	 	 	 	 //	

glEnable(GL_FOG);(?)

glFogi(GL_FOG_MODE,	fogMode[fogfilter]);fogModeGL_EXP,
GL_EXP2,	and	GL_LINEAR
GL_EXP	-	PC	
GL_EXP2	-	GL_EXP	
GL_LINEAR	-	

glFogfv(GL_FOG_COLOR,	fogcolor);fogcolor
(0.5f,0.5f,0.5f,1.0f)

glFogf(GL_FOG_DENSITY,	0.35f);

glHint	(GL_FOG_HINT,	GL_DONT_CARE);	
GL_DONT_CARE

Eric	Desrosiers	Adds:glHint(GL_FOG_HINT,	hintval);

gl_dont_care	-	OpenGL?
gl_nicest	-	
gl_fastest	-		

glFogf(GL_FOG_START,	1.0f);glFogf(GL_FOG_END,
5.0f);OpenGL

if	(keys['G']	&&	!gp)	 	 	 	 	 //	G	



{

	 gp=TRUE;	 	 	 	 	 	 //	

	 fogfilter+=1;	 	 	 	 	 //	

	 if	(fogfilter>2)	 	 	 	 	 //	

	 {

	 	 fogfilter=0;	 	 	 	 //	

	 }

	 glFogi	(GL_FOG_MODE,	fogMode[fogfilter]);	 	 //	

}

if	(!keys['G'])		 	 	 	 	 //	G

{

	 gp=FALSE;	 	 	 	 	 	 //	

}

OpenGl
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2D	:

256256x256

NeHeGiuseppe	D'Agata

3D

Giuseppe	D'Agata

2561616256x25616X161625616256
1616:)

2Ddemomathstdio

basetexture[2]Texture	

loop3Dcnt1cnt2



GLuint	 base;	 	 	 //	

GLuint	 texture[2];	 	 //	

GLuint	 loop;	 	 	 //	

GLfloat	cnt1;	 	 	 //	1

GLfloat	cnt2;	 	 	 //	2

TextureImage[	]2rgb

int	LoadGLTextures()	 	 	 	 	 	 	

{

	 int	Status=FALSE;	 	 	 	 	 	 	

	 AUX_RGBImageRec	*TextureImage[2];	 	 	 	 	

2TextureImages[	

font.bmp	bumps.bmp

memset(TextureImage,0,sizeof(void	*)*2);	 	 	 	

	 if	((TextureImage[0]=LoadBMP("Data/Font.bmp"))	&&	 	 	

	 	 (TextureImage[1]=LoadBMP("Data/Bumps.bmp")))	 	 	

	 {

	 	 Status=TRUE;	 	 	 	 	 	

email“”1232

glGenTextures()glGenTextures()glGenTextures()
glGenTextures()glGenTextures()



glGenTextures(2,	&texture[0]);	 	 	 	 	 	 	

	 	 for	(loop=0;	loop<2;	loop++)	 	 	 	 	

	 	 {

	 	 	 //	

	 	 	 glBindTexture(GL_TEXTURE_2D,	texture[loop]);

	 	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,GL_LINEAR);

	 	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MIN_FILTER,GL_LINEAR);

	 	 	 glTexImage2D(GL_TEXTURE_2D,	0,	3,	TextureImage[loop]->sizeX,	TextureImage[loop]->sizeY,	0,	GL_RGB,	GL_UNSIGNED_BYTE,	TextureImage[loop]->data);

	 	 }

	 }

rgb33rgb

	 for	(loop=0;	loop<2;	loop++)

	 	 {

	 								if	(TextureImage[loop])		 	 	 	 	

	 	 	 {

	 	 	 	 if	(TextureImage[loop]->data)	 	 	

	 	 	 	 {

	 	 	 	 	 free(TextureImage[loop]->data);		

	 	 	 	 }

	 	 	 	 free(TextureImage[loop]);	 	 	 	

	 	 	 }

	 	 }

	 return	Status;	 	 	 	 	 	 	 	

}

GLvoid	BuildFont(GLvoid)	 	 	 	 	 	 	 	

{

cxcy



float	 cx;	 	 	 	 	 	 	 	 	

	 float	 cy;	 	 	 	 	 	 	 	

OpenGL256basebase+1base+2

texture[0]

	 base=glGenLists(256);	 	 	 	 	 	 	

	 glBindTexture(GL_TEXTURE_2D,	texture[0]);	 	 	 	 	

256

	 for	(loop=0;	loop<256;	loop++)	 	 	 	 	 	

	 {

%loop16cx1cy%

loop%16/16loop16cx16/160cy16/161loop17cx
17/161.06250.6251/16cy118/162loop32cx03216
cy222

	 	 cx=float(loop%16)/16.0f;	 	 	 	 	

	 	 cy=float(loop/16)/16.0f;	 	 	 	 	

Okcxcy2Dbaseloopbaseloop

	 	 glNewList(base+loop,GL_COMPILE);	 	 	 	



	 	 	 glBegin(GL_QUADS);	 	 	 	 	

cxcy0.01.0cxcy0glTexCoord2f(0.0f,1-0.0f-0.0625f)0.0625
1/16/

glVertex2i(x,y)glVertex3f(x,y,z)2Dzxy06390
479:)

(0,0)(640,480)x0639y0479:)

	 	 	 	 glTexCoord2f(cx,1-cy-0.0625f);	 	

	 	 	 	 glVertex2i(0,0);	 	 	 	

1/16	

	 	 	 	 glTexCoord2f(cx+0.0625f,1-cy-0.0625f);	

	 	 	 	 glVertex2i(16,0);	 	 	 	

1/16

	 	 	 	 glTexCoord2f(cx+0.0625f,1-cy);	 	

	 	 	 	 glVertex2i(16,16);	 	 	 	



	 	 	 	 glTexCoord2f(cx,1-cy);	 	 	

	 	 	 	 glVertex2i(0,16);	 	 	 	

	 	 	 glEnd();	 	 	 	 	 	

101610

	 	 	 glTranslated(10,0,0);	 	 	 	 	

	 	 glEndList();	 	 	 	 	 	 	

	 }	 	 	 	 	 	 	 	 	

}

base256

GLvoid	KillFont(GLvoid)		 	 	 	 	 	 	

{

	 glDeleteLists(base,256);	 	 	 	 	 	

}

glPrint()xy...0setGiuseppe
D'Agataset0set1

GLvoid	glPrint(GLint	x,	GLint	y,	char	*string,	int	set)		 	 	

{

set01set11



	 if	(set>1)	 	 	 	 	 	 	 	

	 {

	 	 set=1;	 	 	 	 	 	 	 	

	 }

	 glBindTexture(GL_TEXTURE_2D,	texture[0]);	 	 	 	

	 glDisable(GL_DEPTH_TEST);	 	 	 	 	 	

glPushMatrix()glPushMatrix

	 glMatrixMode(GL_PROJECTION);	 	 	 	 	 	

	 glPushMatrix();		 	 	 	 	 	 	

0-640z-11

	 glLoadIdentity();	 	 	 	 	 	 	 	

	 glOrtho(0,640,0,480,-1,1);	 	 	 	 	 	 	

glPushMatrix()

	 glMatrixMode(GL_MODELVIEW);	 	 	 	 	 	 	

	 glPushMatrix();		 	 	 	 	 	 	



	 glLoadIdentity();	 	 	 	 	 	 	

	

	 glTranslated(x,y,0);	 	 	 	 	 	 	

128128256128128

	 glListBase(base-32+(128*set));	 	 	 	 	 	

glCallLists()strlen(string)GL_UNSIGNED_BYTE
0255

	 glCallLists(strlen(string),GL_BYTE,string);	 	 	 	 	

glPopMatrix()glPushMatrix()	

	 glMatrixMode(GL_PROJECTION);	 	 	 	 	 	

	 glPopMatrix();	 	 	 	 	 	 	 	

glPopMatrix()

	 glMatrixMode(GL_MODELVIEW);	 	 	 	 	 	 	

	 glPopMatrix();	 	 	 	 	 	 	 	



	 glEnable(GL_DEPTH_TEST);	 	 	 	 	 	

}

ReSizeGLScene()InitGL()

int	InitGL(GLvoid)	 	 	 	 	 	 	 	

{

FALSE

	 if	(!LoadGLTextures())	 	 	 	 	 	 	

	 {

	 	 return	FALSE;	 	 	 	 	 	 	

	 }

	

	 BuildFont();	 	 	 	 	 	 	 	

GL1.02

	 glClearColor(0.0f,	0.0f,	0.0f,	0.0f);	 	 	 	 	

	 glClearDepth(1.0);	 	 	 	 	 	 	

	 glDepthFunc(GL_LEQUAL);		 	 	 	 	 	

	 glBlendFunc(GL_SRC_ALPHA,GL_ONE);	 	 	 	 	 	

	 glShadeModel(GL_SMOOTH);	 	 	 	 	 	 	

	 glEnable(GL_TEXTURE_2D);	 	 	 	 	 	 	



	 return	TRUE;	 	 	 	 	 	 	 	

}

3D3D3D3D

int	DrawGLScene(GLvoid)		 	 	 	 	 	 	

{

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	 	

	 glLoadIdentity();	 	 	 	 	 	 	

bumps.bmp3D3D5z4545

	 glBindTexture(GL_TEXTURE_2D,	texture[1]);	 	 	 	 	

	 glTranslatef(0.0f,0.0f,-5.0f);	 	 	 	 	 	

	 glRotatef(45.0f,0.0f,0.0f,1.0f);	 	 	 	 	 	

45xycnt1x30

	 glRotatef(cnt1*30.0f,1.0f,1.0f,0.0f);	 	 	 	 	

3D

	 glDisable(GL_BLEND);	 	 	 	 	 	 	

	 glColor3f(1.0f,1.0f,1.0f);	 	 	 	 	 	 	

	 glBegin(GL_QUADS);	 	 	 	 	 	 	 	

	 	 glTexCoord2d(0.0f,0.0f);	 	 	 	 	

	 	 glVertex2f(-1.0f,	1.0f);	 	 	 	 	

	 	 glTexCoord2d(1.0f,0.0f);	 	 	 	 	

	 	 glVertex2f(	1.0f,	1.0f);	 	 	 	 	

	 	 glTexCoord2d(1.0f,1.0f);	 	 	 	 	

	 	 glVertex2f(	1.0f,-1.0f);	 	 	 	 	

	 	 glTexCoord2d(0.0f,1.0f);	 	 	 	 	



	 	 glVertex2f(-1.0f,-1.0f);	 	 	 	 	

	 glEnd();	 	 	 	 	 	 	 	

xy90

	 glRotatef(90.0f,1.0f,1.0f,0.0f);	 	 	 	 	

	 glBegin(GL_QUADS);	 	 	 	 	 	 	

	 	 glTexCoord2d(0.0f,0.0f);	 	 	 	 	

	 	 glVertex2f(-1.0f,	1.0f);	 	 	 	 	

	 	 glTexCoord2d(1.0f,0.0f);	 	 	 	 	

	 	 glVertex2f(	1.0f,	1.0f);	 	 	 	 	

	 	 glTexCoord2d(1.0f,1.0f);	 	 	 	 	

	 	 glVertex2f(	1.0f,-1.0f);	 	 	 	 	

	 	 glTexCoord2d(0.0f,1.0f);	 	 	 	 	

	 	 glVertex2f(-1.0f,-1.0f);	 	 	 	 	

	 glEnd();	 	 	 	 	 	 	 	

	 glEnable(GL_BLEND);	 	 	 	 	 	 	

	 glLoadIdentity();	 	 	 	 	 	 	

	

	 //	

	 glColor3f(1.0f*float(cos(cnt1)),1.0f*float(sin(cnt2)),1.0f-0.5f*float(cos(cnt1+cnt2)));

glPrint()xy"NeHe"0-1-

SINCOScnt1cnt2SINCOS



	 glPrint(int((280+250*cos(cnt1))),int(235+200*sin(cnt2)),"NeHe",0);	

	 glColor3f(1.0f*float(sin(cnt2)),1.0f-0.5f*float(cos(cnt1+cnt2)),1.0f*float(cos(cnt1)));

	 glPrint(int((280+230*cos(cnt2))),int(235+200*sin(cnt1)),"OpenGL",1);	

	 glColor3f(0.0f,0.0f,1.0f);	 	 	 	 	 	

	 glPrint(int(240+200*cos((cnt2+cnt1)/5)),2,"Giuseppe	D'Agata",0);	

	 glColor3f(1.0f,1.0f,1.0f);	 	 	 	 	 	

	 glPrint(int(242+200*cos((cnt2+cnt1)/5)),2,"Giuseppe	D'Agata",0);	

3D

	 cnt1+=0.01f;	 	 	 	 	 	 	 	

	 cnt2+=0.0081f;	 	 	 	 	 	 	 	

	 return	TRUE;	 	 	 	 	 	 	 	

}

KillGLWindow(),	CreateGLWindow()WndProc()

KillGLWindow()KillFont()

KillFont();	 	 	 	 	 	 //	

{}OpenGL

Giuseppe	D'Agatacool3D{}
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:

7	

bool				sp;	 	 	 	 	 	 //	

int	 part1;	 	 	 	 	 	 //	

int	 part2;	 	 	 	 	 	 //	

int	 p1=0;	 	 	 	 	 	 //	1

int	 p2=1;	 	 	 	 	 	 //	1

GLUquadricObj	*quadratic;	 	 	 	 	 //	

GLuint		object=0;	 	 	 	 	 	 //	

InitGL()331NULLGLU_NONE
GLU_FLAT

	 quadratic=gluNewQuadric();	 	 	 	 //	

	 gluQuadricNormals(quadratic,	GLU_SMOOTH);	 	 //	

	 gluQuadricTexture(quadratic,	GL_TRUE);	 	 //	



Draw()

GLvoid	glDrawCube()	 	 	 	 	 //	

{

	 	 glBegin(GL_QUADS);	 	 	

	 	 //	

	 	 glNormal3f(	0.0f,	0.0f,	1.0f);	 	

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,		1.0f);	

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,		1.0f);	

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,		1.0f);	

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,		1.0f);	

	 	 //	

	 	 glNormal3f(	0.0f,	0.0f,-1.0f);	 	

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,	-1.0f);	

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,	-1.0f);	

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,	-1.0f);	

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,	-1.0f);	

	 	 //	

	 	 glNormal3f(	0.0f,	1.0f,	0.0f);	 	

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,	-1.0f);	

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-1.0f,		1.0f,		1.0f);	

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	1.0f,		1.0f,		1.0f);	

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,	-1.0f);	

	 	 //	

	 	 glNormal3f(	0.0f,-1.0f,	0.0f);	 	

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(-1.0f,	-1.0f,	-1.0f);	

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(	1.0f,	-1.0f,	-1.0f);	

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,		1.0f);	

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,		1.0f);	

	 	 //	

	 	 glNormal3f(	1.0f,	0.0f,	0.0f);	 	

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,	-1.0f);	

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,	-1.0f);	

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,		1.0f);	

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,		1.0f);	

	 	 //	

	 	 glNormal3f(-1.0f,	0.0f,	0.0f);	 	

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,	-1.0f);	

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,		1.0f);	

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,		1.0f);	

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,	-1.0f);	

	 glEnd();	 	 	 	 	

}



DrawGLScene
	quadratic

int	DrawGLScene(GLvoid)		 	 	 	 	

{

	 	 //...

//	

	 switch(object)	 	 	 	 	 	 //	

	 {

	 case	0:		 	 	 	 	 	 //	

	 	 glDrawCube();	 	 	 	 	

	 	 break;	 	 	 	 	 	

211.0F21.0F33.0F432Z532
Z“”

	 case	1:		 	 	 	 	 	 //	

	 	 glTranslatef(0.0f,0.0f,-1.5f);	 	 	

	 	 gluCylinder(quadratic,1.0f,1.0f,3.0f,32,32);	

	 	 break;	 	 	 	 	 	

3CD10.5F021.5F332
32

	 case	2:		 	 	 	 	 	 //	

	 	 gluDisk(quadratic,0.5f,1.5f,32,32);	 	

	 	 break;	 	 	 	 	 	

41/1.3F23

	 case	3:		 	 	 	 	 	 //	

	 	 gluSphere(quadratic,1.3f,32,32);	 	



	 	 break;	 	 	 	 	 	

423000

	 case	4:		 	 	 	 	 	 //	

	 	 glTranslatef(0.0f,0.0f,-1.5f);	 	 	

	 	 gluCylinder(quadratic,1.0f,0.0f,3.0f,32,32);	

	 	 break;	 	 	 	 	 	

6gluPartialDiskgluPartialDisk56
360

	 case	5:		 	 	 	 	 	 //	

	 	 part1+=p1;	 	 	 	 	

	 	 part2+=p2;	 	 	 	 	

	 	 if(part1>359)	 	 	 	 	

	 	 {

	 	 	 p1=0;	 	 	 	 	

	 	 	 part1=0;	 	 	 	

	 	 	 p2=1;	 	 	 	 	

	 	 	 part2=0;	 	 	 	

	 	 }

	 	 if(part2>359)	 	 	 	 	

	 	 {

	 	 	 p1=1;	 	 	 	 	

	 	 	 p2=0;	 	 	 	 	

	 	 }

	 	 gluPartialDisk(quadratic,0.5f,1.5f,32,32,part1,part2-part1);	

	 	 break;	 	 	 	 	 	

	 };

	 	 //...

}

In	the	KillGLWindow()	section	of	code,	we	need	to	delete	the	quadratic	to	free	up	system
resources.	We	do	this	with	the	command	gluDeleteQuadratic.



GLvoid	KillGLWindow(GLvoid)	 	 	 	 	

{

	 gluDeleteQuadric(quadratic);	 	 	 	 //	

	 	 	 	 if	(keys['	']	&&	!sp)	 	 //	

	 	 	 	 {

	 	 	 	 	 sp=TRUE;	 	 	 //	,

	 	 	 	 	 object++;	 	

	 	 	 	 	 if(object>5)	 	

	 	 	 	 	 	 object=0;	

	 	 	 	 }

	 	 	 	 if	(!keys['	'])		 	 //	

	 	 	 	 {

	 	 	 	 	 sp=FALSE;	 	 	 //	

	 	 	 	 }

OpenGL
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:

.,....	(),,.,.,:,,.!."".,!!!,

.,.,(??):,,,.,...!,,4...?,,,,..,

.:)Lesson1.,().
Lesson6,5."stdio.h"...MAX_PARTICLES1000.,.sprp.

#define	MAX_PARTICLES	 1000	 	 //	

bool	 rainbow=true;	 	 	 //	

bool	 sp;	 	 	 	 //	

bool	 rp;	 	 	 	 //	

.slowdown.,.,.,!..xspeedyspeed.xspeedx.xspeed

.xspeed,.,.yspeed,y.,"".xspeedyspeed.zoom,.,
,	

float	 slowdown=2.0f;	 	 	 //	

float	 xspeed;		 	 	 //	X



float	 yspeed;		 	 	 //	Y

float	 zoom=-40.0f;	 	 	 //	Z

Loop..col.delay.,().,,.:),,.!

GLuint	 loop;	 	 	 	 //	

GLuint	 col;	 	 	 	 //	

GLuint	 delay;	 	 	 	 //	

!.,.active,true,.false,.,.lifefade.lifefade..

typedef	struct	 	 	 	 	 	 //	

{

	 bool	 active;		 	 	 	 //	

	 float	 life;	 	 	 	 	 //	

	 float	 fade;	 	 	 	 	 //	

r,gb,.r1.0f,1.0f.

	 float	 r;	 	 	 	 	 //	

	 float	 g;	 	 	 	 	 //	

	 float	 b;	 	 	 	 	 //	

x.yz.xx.yy.zz	

	 float	 x;	 	 	 	 	 //	X	

	 float	 y;	 	 	 	 	 //	Y	

	 float	 z;	 	 	 	 	 //	Z	



..xi,.yi,.,zi,.

	 float	 xi;	 	 	 	 	 //	X	

	 float	 yi;	 	 	 	 	 //	Y	

	 float	 zi;	 	 	 	 	 //	Z	

,3!.xg,,.(),.().yg.zg.

	 float	 xg;	 	 	 	 	 //	X	

	 float	 yg;	 	 	 	 	 //	Y	

	 float	 zg;	 	 	 	 	 //	Z	

particles.

}

particles;	 	 	 	 	 	 //	

particle.MAX_PARTICLES.1000(MAX_PARTICLES),

particles	particle[MAX_PARTICLES];	 	 	 	 //	1000

12.011,,.12

static	GLfloat	colors[12][3]=	 	 	 	 //	

{

	 {1.0f,0.5f,0.5f},{1.0f,0.75f,0.5f},{1.0f,1.0f,0.5f},{0.75f,1.0f,0.5f},

	 {0.5f,1.0f,0.5f},{0.5f,1.0f,0.75f},{0.5f,1.0f,1.0f},{0.5f,0.75f,1.0f},

	 {0.5f,0.5f,1.0f},{0.75f,0.5f,1.0f},{1.0f,0.5f,1.0f},{1.0f,0.5f,0.75f}

};



Particle.bmp

	 if	(TextureImage[0]=LoadBMP("Data/Particle.bmp"))	 //	

	

,,,.

	 glDisable(GL_DEPTH_TEST);	 	 	 	 	 	

..,,life.,life.,,!life1.0f..

	 for	(loop=0;loop<MAX_PARTICLES;loop++)	 	 	 	

	 {

	 	 particle[loop].active=true;	 	 	 	 	

	 	 particle[loop].life=1.0f;	 	 	 	 	

.lifefade.0~99,1000.0.003ffade0

	 	 particle[loop].fade=float(rand()%100)/1000.0f+0.003f;	 	

,,.,.?,loop(MAX_PARTICLES).(12).:900*
(12/900)=12.1000*(12/1000)=12,



	 	 particle[loop].r=colors[loop*(12/MAX_PARTICLES)][0];	 	

	 	 particle[loop].g=colors[loop*(12/MAX_PARTICLES)][1];	 	

	 	 particle[loop].b=colors[loop*(12/MAX_PARTICLES)][2];	 	

.10.0f..,.

	 	 particle[loop].xi=float((rand()%50)-26.0f)*10.0f;	 	

	 	 particle[loop].yi=float((rand()%50)-25.0f)*10.0f;	 	

	 	 particle[loop].zi=float((rand()%50)-25.0f)*10.0f;	 	

,.,,,,,..xg0.0f.x.yg-0.8f..,zg0.0f

	 	 particle[loop].xg=0.0f;		 	 	 	 	

	 	 particle[loop].yg=-0.8f;	 	 	 	 	

	 	 particle[loop].zg=0.0f;		 	 	 	 	

	 }

.,.,:)Modelview.glVertex3f()tranlations,modelview	

int	DrawGLScene(GLvoid)		 	 	 	 	 	 	

{

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	 	 	

	 glLoadIdentity();	 	 	 	 	 	 	 	

loop..

	 for	(loop=0;loop<MAX_PARTICLES;loop++)	 	 	 	 	

	 {



.,.,.,

	 	 if	(particle[loop].active)	 	 	 	 	

	 	 {

x,yz.:zzoomzoom.particle[loop].xx.particle[loop].yy
.particle[loop].zz

	 	 	 float	x=particle[loop].x;	 	 	 	

	 	 	 float	y=particle[loop].y;	 	 	 	

	 	 	 float	z=particle[loop].z+zoom;	 	 	

,.particle[loop].r,particle[loop].g,particle[loop].b.alpha.,.
1.0f.,fade	

	 	 	 //	

	 	 	 glColor4f(particle[loop].r,particle[loop].g,particle[loop].b,particle[loop].life);

,...3D	

	 	 	 glBegin(GL_TRIANGLE_STRIP);	 	 	 	

:()vertices	
V2,V3,V4..,:,vertices0,12.0,12(,,
).vertices2,13.,,vertices2,13(,,).:
...Opengl!:2.4,	



	 	 	 	 glTexCoord2d(1,1);	glVertex3f(x+0.5f,y+0.5f,z);	

	 	 	 	 glTexCoord2d(0,1);	glVertex3f(x-0.5f,y+0.5f,z);	

	 	 	 	 glTexCoord2d(1,0);	glVertex3f(x+0.5f,y-0.5f,z);	

	 	 	 	 glTexCoord2d(0,0);	glVertex3f(x-0.5f,y-0.5f,z);	

Opengl

	 	 	 glEnd();

.,.x.x1000.x(0),(xi)x+10(),slowdown1,10/(1*1000)
0.01f.slowdown20.005f.slowdown.10.0f,.yz

	 	 	 particle[loop].x+=particle[loop].xi/(slowdown*1000);	

	 	 	 particle[loop].y+=particle[loop].yi/(slowdown*1000);	

	 	 	 particle[loop].z+=particle[loop].zi/(slowdown*1000);	

,.,(xg)(xi).101..,,109.,,8.10,,..yz

	 	 	 particle[loop].xi+=particle[loop].xg;	 	 	

	 	 	 particle[loop].yi+=particle[loop].yg;	 	 	

	 	 	 particle[loop].zi+=particle[loop].zg;	 	 	

.,.lifefade.fade,	

	 	 	 particle[loop].life-=particle[loop].fade;	 	



	 	 	 if	(particle[loop].life<0.0f)	 	 	 	 	

	 	 	 {

(),..

	 	 	 	 particle[loop].life=1.0f;	 	 	 	

	 	 	 	 particle[loop].fade=float(rand()%100)/1000.0f+0.003f;	

.x,yz

	 	 	 	 particle[loop].x=0.0f;	 	 	 	 	

	 	 	 	 particle[loop].y=0.0f;	 	 	 	 	

	 	 	 	 particle[loop].z=0.0f;	 	 	 	 	

,/.:,5060,10.,.xspeedx,yyspeed..

	 	 	 	 particle[loop].xi=xspeed+float((rand()%60)-32.0f);	

	 	 	 	 particle[loop].yi=yspeed+float((rand()%60)-30.0f);	

	 	 	 	 particle[loop].zi=float((rand()%60)-30.0f);	 	

.col111(12),,,.,colors[col][0].col0,1.0f..1.0fcol0...
:static	 GLfloat	colors[12][3].:123...[0],[1][2]1st,2nd3rd.col0,
.11	 (12).

	 	 	 	 particle[loop].r=colors[col][0];	 	 	

	 	 	 	 particle[loop].g=colors[col][1];	 	 	

	 	 	 	 particle[loop].b=colors[col][2];	 	 	

	 	 	 }



.8,yg(y	)..,,

	 	 	 //	8Y

	 	 	 if	(keys[VK_NUMPAD8]	&&	(particle[loop].yg<1.5f))	particle[loop].yg+=0.01f;

.2,yg,

	 	 	 //	2Y

	 	 	 if	(keys[VK_NUMPAD2]	&&	(particle[loop].yg>-1.5f))	particle[loop].yg-=0.01f;

.6.

	 	 	 //	6X

	 	 	 if	(keys[VK_NUMPAD6]	&&	(particle[loop].xg<1.5f))	particle[loop].xg+=0.01f;

4..:.

	 	 	 //	4X

	 	 	 if	(keys[VK_NUMPAD4]	&&	(particle[loop].xg>-1.5f))	particle[loop].xg-=0.01f;

.:)tab.,.,	

	 	 	 if	(keys[VK_TAB])	 	 	 	 	 	

	 	 	 {

	 	 	 	 particle[loop].x=0.0f;	 	 	 	 	

	 	 	 	 particle[loop].y=0.0f;	 	 	 	 	

	 	 	 	 particle[loop].z=0.0f;	 	 	 	 	



	 	 	 	 particle[loop].xi=float((rand()%50)-26.0f)*10.0f;	

	 	 	 	 particle[loop].yi=float((rand()%50)-25.0f)*10.0f;	

	 	 	 	 particle[loop].zi=float((rand()%50)-25.0f)*10.0f;	

	 	 	 }

	 	 }

				}

	 return	TRUE;	 	 	 	 	 	 	 	 	

}

KillGLWindow(),CreateGLWindow()WndProc(),WinMain().

.,:)"+".slowdownslowdown0.01f..

	 	 	 	 if	(keys[VK_ADD]	&&	(slowdown>1.0f))	slowdown-=0.01f;	 	

"-".slowdownslowdown0.01f..4.0f,,

	 	 	 	 if	(keys[VK_SUBTRACT]	&&	(slowdown<4.0f))	slowdown+=0.01f;	

Page	Up.,zoom.

	 	 	 	 if	(keys[VK_PRIOR])	zoom+=0.1f;		

Page	Down,,zoom.

	 	 	 	 if	(keys[VK_NEXT])	zoom-=0.1f;	 	



enter.,,rptrue,.true,false.false,true.enter,rpfalse

	 	 	 	 if	(keys[VK_RETURN]	&&	!rp)	 	

	 	 	 	 {

	 	 	 	 	 rp=true;	 	 	

	 	 	 	 	 rainbow=!rainbow;	 	

	 	 	 	 }

	 	 	 	 if	(!keys[VK_RETURN])	rp=false;		

.space.,,delay25.delay.,.delay,,.space,,delay25

	 	 	 	 if	((keys['	']	&&	!sp)	||	(rainbow	&&	(delay>25)))	

	 	 	 	 {

space.,enter.spaceenter

	 	 	 	 	 if	(keys['	'])	rainbow=false;	

space,,delay25,spacesptrue.delay025.col.

	 	 	 	 	 sp=true;	 	 	

	 	 	 	 	 delay=0;	 	 	

	 	 	 	 	 col++;	 	 	 	

11,.,13.12!

	 	 	 	 	 if	(col>11)	col=0;



	 	 	 	 }

space,spfalse

	 	 	 	 if	(!keys['	'])	sp=false;	 	

.2?xspeed,yspeed.,xspeedyspeed..	
-10(xspeed)+5().5.??,UP.,yspeed.200.

	 	 	 	 //	Y

	 	 	 	 if	(keys[VK_UP]	&&	(yspeed<200))	yspeed+=1.0f;

Down,,yspeed..,200

	 	 	 	 //	Y

	 	 	 	 if	(keys[VK_DOWN]	&&	(yspeed>-200))	yspeed-=1.0f;

Right...xspeed..200

	 	 	 	 //	X

	 	 	 	 if	(keys[VK_RIGHT]	&&	(xspeed<200))	xspeed+=1.0f;

Left........xspeed,.200

	 	 	 	 //	X

	 	 	 	 if	(keys[VK_LEFT]	&&	(xspeed>-200))	xspeed-=1.0f;



delay.,delay

	 	 	 	 delay++;	 	 	 //	

,,.,,,,.(:)

:
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:

alpha

20*.bmp

“”“”

7masking“”mpMsp

5looproll

bool	 masking=TRUE;	 	 	 	 	 //	“”

bool	 mp;	 	 	 	 	 	 //	M

bool	 sp;	 	 	 	 	 	 //	



bool	 scene;	 	 	 	 	 	 //	

GLuint	 texture[5];	 	 	 	 	 //	5

GLuint	 loop;	 	 	 	 	 	 //	

GLfloat	roll;	 	 	 	 	 	 //	

5

int	LoadGLTextures()	 	 	 	 	 	

{

	 int	Status=FALSE;	 	 	 	 	 	

	 AUX_RGBImageRec	*TextureImage[5];	 	 	 	

	 memset(TextureImage,0,sizeof(void	*)*5);	 	 	

	 if	((TextureImage[0]=LoadBMP("Data/logo.bmp"))	&&	 	

	 				(TextureImage[1]=LoadBMP("Data/mask1.bmp"))	&&	 	

	 				(TextureImage[2]=LoadBMP("Data/image1.bmp"))	&&	 	

	 				(TextureImage[3]=LoadBMP("Data/mask2.bmp"))	&&	 	

	 				(TextureImage[4]=LoadBMP("Data/image2.bmp")))	 	

	 {

	 	 Status=TRUE;	 	 	 	 	 	

	 	 glGenTextures(5,	&texture;[0]);		 	 	

	 	 for	(loop=0;	loop<5;	loop++)	 	 	 	

	 	 {

	 	 	 glBindTexture(GL_TEXTURE_2D,	texture[loop]);

	 	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,GL_LINEAR);

	 	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MIN_FILTER,GL_LINEAR);

	 	 	 glTexImage2D(GL_TEXTURE_2D,	0,	3,	TextureImage[loop]->sizeX,	TextureImage[loop]->sizeY,

	 	 	 	 0,	GL_RGB,	GL_UNSIGNED_BYTE,	TextureImage[loop]->data);

	 	 }

	 }

	 for	(loop=0;	loop<5;	loop++)	 	 	 	 	

	 {

	 	 if	(TextureImage[loop])		 	 	 	

	 	 {

	 	 	 if	(TextureImage[loop]->data)	 	 	

	 	 	 {

	 	 	 	 free(TextureImage[loop]->data);		

	 	 	 }

	 	 	 free(TextureImage[loop]);	 	 	

	 	 }

	 }

	 return	Status;	 	 	 	 	 	



}

OpenGL

2

int	DrawGLScene(GLvoid)		

{

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	 	

	 glLoadIdentity();	 	 	 	 	 	 	

	 glTranslatef(0.0f,0.0f,-2.0f);	 	 	 	 	 	

'logo'

Jonathan	RoyOpenGLOpenGL

(0,0)(1,0)(1,1)(0.5,0.5)OpenGL

0.0-1.0011(0.3,0.5)(1.3,0.5)

roll00

	 glBindTexture(GL_TEXTURE_2D,	texture[0]);	 	 	 	

	 glBegin(GL_QUADS);	 	 	 	 	 	 	

	 	 glTexCoord2f(0.0f,	-roll+0.0f);	glVertex3f(-1.1f,	-1.1f,		0.0f);	

	 	 glTexCoord2f(3.0f,	-roll+0.0f);	glVertex3f(	1.1f,	-1.1f,		0.0f);	



	 	 glTexCoord2f(3.0f,	-roll+3.0f);	glVertex3f(	1.1f,		1.1f,		0.0f);	

	 	 glTexCoord2f(0.0f,	-roll+3.0f);	glVertex3f(-1.1f,		1.1f,		0.0f);	

	 glEnd();	 	

	 glEnable(GL_BLEND);	 	 	 	 	 	 	

	 glDisable(GL_DEPTH_TEST);	 	 	 	 	 	

masking“”

	 if	(masking)	 	 	 	 	 	 	 	

	 {

“”“”“”

“”

	 	 glBlendFunc(GL_DST_COLOR,GL_ZERO);	 	 	 	 	

	 }

True

	 if	(scene)	

	 {

rollZ



	 	 glTranslatef(0.0f,0.0f,-1.0f);	 	 	 	 	

	 	 glRotatef(roll*360,0.0f,0.0f,1.0f);	 	 	 	

masking

	 	 if	(masking)	 	 	 	 	 	 	

	 	 {

“”

	 	 	 glBindTexture(GL_TEXTURE_2D,	texture[3]);	 	

	 	 	 glBegin(GL_QUADS);	 	 	 	 	

	 	 	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-1.1f,	-1.1f,		0.0f);	

	 	 	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	1.1f,	-1.1f,		0.0f);	

	 	 	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	1.1f,		1.1f,		0.0f);	

	 	 	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-1.1f,		1.1f,		0.0f);	

	 	 	 glEnd();	 	 	 	 	 	

	 	 }

“”OpenGL

“”

	 	 glBlendFunc(GL_ONE,	GL_ONE);	 	 	 	

	 	 glBindTexture(GL_TEXTURE_2D,	texture[4]);	 	 	

	 	 glBegin(GL_QUADS);	 	 	 	 	 	

	 	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-1.1f,	-1.1f,		0.0f);	

	 	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	1.1f,	-1.1f,		0.0f);	

	 	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	1.1f,		1.1f,		0.0f);	

	 	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-1.1f,		1.1f,		0.0f);	



	 	 glEnd();	 	 	 	 	 	

	 }

	 else	 	 	 	 	 	 	 	 	

	 {

“”

	 	 if	(masking)	 	 	 	 	 	 	

	 	 {

“”

	 	 	 glBindTexture(GL_TEXTURE_2D,	texture[1]);	 	

	 	 	 glBegin(GL_QUADS);	 	 	 	 	

	 	 	 	 glTexCoord2f(roll+0.0f,	0.0f);	glVertex3f(-1.1f,	-1.1f,		0.0f);	

	 	 	 	 glTexCoord2f(roll+4.0f,	0.0f);	glVertex3f(	1.1f,	-1.1f,		0.0f);	

	 	 	 	 glTexCoord2f(roll+4.0f,	4.0f);	glVertex3f(	1.1f,		1.1f,		0.0f);	

	 	 	 	 glTexCoord2f(roll+0.0f,	4.0f);	glVertex3f(-1.1f,		1.1f,		0.0f);	

	 	 	 glEnd();	 	 	 	 	 	

	 	 }

“”OpenGL

“”



	 	 glBlendFunc(GL_ONE,	GL_ONE);	 	 	 	 	

	 	 glBindTexture(GL_TEXTURE_2D,	texture[2]);	 	 	 	

	 	 glBegin(GL_QUADS);	 	 	 	 	 	 	

	 	 	 glTexCoord2f(roll+0.0f,	0.0f);	glVertex3f(-1.1f,	-1.1f,		0.0f);	

	 	 	 glTexCoord2f(roll+4.0f,	0.0f);	glVertex3f(	1.1f,	-1.1f,		0.0f);	

	 	 	 glTexCoord2f(roll+4.0f,	4.0f);	glVertex3f(	1.1f,		1.1f,		0.0f);	

	 	 	 glTexCoord2f(roll+0.0f,	4.0f);	glVertex3f(-1.1f,		1.1f,		0.0f);	

	 	 glEnd();	 	 	

	 }

	 glEnable(GL_DEPTH_TEST);	 	 	 	 	 	 	

	 glDisable(GL_BLEND);	 	 	 	 	 	 	

roll11

	 roll+=0.002f;	 	 	 	 	 	 	 	

	 if	(roll>1.0f)	 	 	 	 	 	 	 	

	 {

	 	 roll-=1.0f;	 	 	 	 	 	

	 }

	 return	TRUE;	 	 	 	 	 	 	 	

}

KillGLWindow(),	CreateGLWindow()		WndProc()	

wWinMainspTRUEsp

	 	 	 	 if	(keys['	']	&&	!sp)	 	 	 	

	 	 	 	 {



	 	 	 	 	 sp=TRUE;	 	 	 	

	 	 	 	 	 scene=!scene;	 	 	 	

	 	 	 	 }

	 	 	 	 if	(!keys['	'])		 	 	 	

	 	 	 	 {

	 	 	 	 	 sp=FALSE;	 	 	 	

	 	 	 	 }

MmpTRUEsp“”

	 	 	 	 if	(keys['M']	&&	!mp)	 	 	 	

	 	 	 	 {

	 	 	 	 	 mp=TRUE;	 	 	 	

	 	 	 	 	 masking=!masking;	 	 	

	 	 	 	 }

M

	 	 	 	 if	(!keys['M'])		 	 	 	

	 	 	 	 {

	 	 	 	 	 mp=FALSE;	 	 	 	

	 	 	 	 }

Eric	Desrosiers*.bmpalpha0alpha1

alpha

Rob	Santa



:
,DancingWind
zhouwei02@mails.tsinghua.edu.cn

DancingWind

DancingWind

	 RAR

<
19

21
>



21

:

21HTML

"amidar"

#include	 <windows.h>	 	 	 	 	 	 	

#include	 <stdio.h>	 	 	 	 	 	 	

#include	 <stdarg.h>	 	 	 	 	 	

#include	 <gl\gl.h>	 	 	 	 	 	 	

#include	 <gl\glu.h>	 	 	 	 	 	 	

#include	 <gl\glaux.h>	 	 	 	 	 	 	

HDC	 	 hDC=NULL;	 	 	 	 	 	 	

HGLRC	 	 hRC=NULL;	 	 	 	 	 	 	

HWND	 	 hWnd=NULL;	 	 	 	 	 	 	

HINSTANCE	 hInstance;	 	 	 	 	 	 	



boolvline12111hline	

	filledTRUEFALSEgameoverTRUEantiTRUE
active	 	fullscreen	

bool	 	 keys[256];	 	 	 	 	 	 	

bool	 	 vline[11][10];	 	 	 	 	 	 	

bool	 	 hline[10][11];	 	 	 	 	 	 	

bool	 	 ap;	 	 	 	 	 	 	 	

bool	 	 filled;		 	 	 	 	 	 	

bool	 	 gameover;	 	 	 	 	 	 	

bool	 	 anti=TRUE;	 	 	 	 	 	 	

bool	 	 active=TRUE;	 	 	 	 	 	 	

bool	 	 fullscreen=TRUE;	 	 	 	 	 	

loop1		loop2	loop1	
delay
adjustGeForcePIII/450Voodoo	
adjust	
3
lives55levelLevellevel2Level33
level	stage

int	 	 loop1;	 	 	 	 	 	 	 	

int	 	 loop2;	 	 	 	 	 	 	 	

int	 	 delay;	 	 	 	 	 	 	 	

int	 	 adjust=3;	 	 	 	 	 	 	

int	 	 lives=5;	 	 	 	 	 	 	

int	 	 level=1;	 	 	 	 	 	 	

int	 	 level2=level;	 	 	 	 	 	 	

int	 	 stage=1;	 	 	 	 	 	 	

fxfyxy
11xy010fxfy11

spinZ



struct	 	 object	 	 	 	 	 	 	 	

{

	 int	 fx,	fy;		 	 	 	 	 	 	

	 int	 x,	y;	 	 	 	 	 	 	 	

	 float	 spin;	 	 	 	 	 	 	 	

};

fxfyxyspinxspin
15150.x.1x
xyfxfy

struct	 object	 player;		 	 	 	 	 	 	

struct	 object	 enemy[9];	 	 	 	 	 	 	

struct	 object	 hourglass;	 	 	 	 	 	 	

64

resolution

mm_timer_startmm_timer_elapsedperformance	

performance_timerperformance	counter

performance	counter

struct	 	 	 		 	 	 	 	 	 	

{

		__int64							frequency;	 	 	 	 	 	 	

		float									resolution;	 	 	 	 	 	 	

		unsigned	long	mm_timer_start;		 	 	 	 	 	



		unsigned	long	mm_timer_elapsed;	 	 	 	 	 	

		bool	 	 performance_timer;	 	 	 	 	 	

		__int64							performance_timer_start;	 	 	 	 	

		__int64							performance_timer_elapsed;	 	 	 	 	

}	timer;	 	 	 	 	 	 	 	 	

adjustadjust

int	 	 steps[6]={	1,	2,	4,	5,	10,	20	};	 	 	 	

2baseWndProc()

GLuint	 	 texture[2];	 	 	 	 	 	 	

GLuint	 	 base;	 	 	 	 	 	 	 	

LRESULT	CALLBACK	WndProc(HWND,	UINT,	WPARAM,	LPARAM);	 	 	 	

performance	

void	TimerInit(void)	 	 	 	 	 	 	 	

{

	 memset(&timer;,	0,	sizeof(timer));	 	 	 	 	

	 //	Performance	Counter

	 if	(!QueryPerformanceFrequency((LARGE_INTEGER	*)	&timer.frequency;))

	 {

	 	 //	

	 	 timer.performance_timer	=	FALSE;	 	 	 	

	 	 timer.mm_timer_start	 =	timeGetTime();	 	 	

	 	 timer.resolution	 =	1.0f/1000.0f;		 	 	

	 	 timer.frequency		 =	1000;		 	 	 	

	 	 timer.mm_timer_elapsed	 =	timer.mm_timer_start;		 	

	 }



performance	counter	

	 else

	 {

	 	 //	Performance	Counter

	 	 QueryPerformanceCounter((LARGE_INTEGER	*)	&timer.performance;_timer_start);

	 	 timer.performance_timer		 =	TRUE;		 	 	

	 	 //	

	 	 timer.resolution	 	 =	(float)	(((double)1.0f)/((double)timer.frequency));

	 	 //	

	 	 timer.performance_timer_elapsed	=	timer.performance_timer_start;

	 }

}

performance	

float	TimerGetTime()	 	 	 	 	 	 	 	

{

	 __int64	time;	 	 	 	 	 	 	 	

	 if	(timer.performance_timer)	 	 	 	 	 	

	 {

	 	 QueryPerformanceCounter((LARGE_INTEGER	*)	&time;);	 	

	 	 //	

	 	 return	(	(float)	(	time	-	timer.performance_timer_start)	*	timer.resolution)*1000.0f;

	 }

	 else

	 {

	 	 //	

	 	 return(	(float)	(	timeGetTime()	-	timer.mm_timer_start)	*	timer.resolution)*1000.0f;

	 }

}

void	ResetObjects(void)		 	 	 	 	 	 	

{

	 player.x=0;	 	 	 	 	 	 	 	



	 player.y=0;	 	 	 	 	 	 	 	

	 player.fx=0;	 	 	 	 	 	 	 	

	 player.fy=0;	 	 	 	 	 	 	 	

339

	 for	(loop1=0;	loop1<(stage*level);	loop1++)	 	 	 	

	 {

	 	 enemy[loop1].x=5+rand()%6;	 	 	 	 	

	 	 enemy[loop1].y=rand()%11;	 	 	 	 	

	 	 enemy[loop1].fx=enemy[loop1].x*60;	 	 	 	

	 	 enemy[loop1].fy=enemy[loop1].y*40;	 	 	 	

	 }

}

LoadGLTextures

int	LoadGLTextures()	 	 	 	 	 	 	 	

{

	 int	Status=FALSE;	 	 	 	 	 	 	

	 AUX_RGBImageRec	*TextureImage[2];	 	 	 	 	

	 memset(TextureImage,0,sizeof(void	*)*2);	 	 	 	

	 if		 ((TextureImage[0]=LoadBMP("Data/Font.bmp"))	&&	 	 	

	 	 	(TextureImage[1]=LoadBMP("Data/Image.bmp")))	 	 	

	 {

	 	 Status=TRUE;	 	 	 	 	 	 	

	 	 glGenTextures(2,	&texture;[0]);		 	 	 	

	 	 for	(loop1=0;	loop1<2;	loop1++)		 	 	 	

	 	 {

	 	 	 glBindTexture(GL_TEXTURE_2D,	texture[loop1]);

	 	 	 glTexImage2D(GL_TEXTURE_2D,	0,	3,	TextureImage[loop1]->sizeX,	TextureImage[loop1]->sizeY,

	 	 	 	 0,	GL_RGB,	GL_UNSIGNED_BYTE,	TextureImage[loop1]->data);

	 	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MIN_FILTER,GL_LINEAR);

	 	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,GL_LINEAR);

	 	 }

	 	 for	(loop1=0;	loop1<2;	loop1++)		 	 	 	

	 	 {

	 	 	 if	(TextureImage[loop1])	 	 	 	



	 	 	 {

	 	 	 	 if	(TextureImage[loop1]->data)	 	 	

	 	 	 	 {

	 	 	 	 	 free(TextureImage[loop1]->data);	

	 	 	 	 }

	 	 	 	 free(TextureImage[loop1]);	 	 	

	 	 	 }

	 	 }

	 }

	 return	Status;	 	 	 	 	 	 	

}

16×16256

GLvoid	BuildFont(GLvoid)	 	 	 	 	 	 	

{

	 base=glGenLists(256);	 	 	 	 	 	 	

	 glBindTexture(GL_TEXTURE_2D,	texture[0]);	 	 	 	

	 for	(loop1=0;	loop1<256;	loop1++)	 	 	 	 	

	 {

	 	 float	cx=float(loop1%16)/16.0f;		 	 	 	

	 	 float	cy=float(loop1/16)/16.0f;		 	 	 	

	 	 glNewList(base+loop1,GL_COMPILE);	 	 	 	

	 	 	 glBegin(GL_QUADS);	 	 	 	 	

	 	 	 	 glTexCoord2f(cx,1.0f-cy-0.0625f);	 	

	 	 	 	 glVertex2d(0,16);	 	 	 	

	 	 	 	 glTexCoord2f(cx+0.0625f,1.0f-cy-0.0625f);	

	 	 	 	 glVertex2i(16,16);	 	 	 	

	 	 	 	 glTexCoord2f(cx+0.0625f,1.0f-cy);	 	

	 	 	 	 glVertex2i(16,0);	 	 	 	

	 	 	 	 glTexCoord2f(cx,1.0f-cy);	 	 	

	 	 	 	 glVertex2i(0,0);	 	 	 	

	 	 	 glEnd();	 	 	 	 	 	

	 	 	 glTranslated(15,0,0);	 	 	 	 	

	 	 glEndList();	 	 	 	 	 	 	

	 }	 	 	 	 	 	 	 	 	

}



GLvoid	KillFont(GLvoid)		

{

	 glDeleteLists(base,256);	 	 	 	 	 	

}

set1

GLvoid	glPrint(GLint	x,	GLint	y,	int	set,	const	char	*fmt,	...)

{

	 char	 	 text[256];	 	 	 	 	 	

	 va_list		 ap;	 	 	 	 	 	 	

	 if	(fmt	==	NULL)	 	

	 	 return;		 	 	 	 	 	 	

	 va_start(ap,	fmt);	 	 	 	 	 	 	

	 				vsprintf(text,	fmt,	ap);	 	 	 	 	 	

	 va_end(ap);	 	 	 	 	 	 	 	

	 if	(set>1)	 	 	 	 	 	 	 	

	 {

	 	 set=1;	 	 	 	 	 	 	

	 }

	 glEnable(GL_TEXTURE_2D);	 	 	 	 	 	

	 glLoadIdentity();	 	 	 	 	 	 	

	 glTranslated(x,y,0);	 	 	 	 	 	 	

	 glListBase(base-32+(128*set));	 	 	 	 	 	

	 if	(set==0)	 	 	 	 	 	 	 	

	 {

	 	 glScalef(1.5f,2.0f,1.0f);	 	 	 	 	

	 }

	 glCallLists(strlen(text),GL_UNSIGNED_BYTE,	text);	 	 	

	 glDisable(GL_TEXTURE_2D);	 	 	 	 	 	

}

GLvoid	ReSizeGLScene(GLsizei	width,	GLsizei	height)	 	 	 	 	



{

	 if	(height==0)	 	 	 	 	 	 	

	 {

	 	 height=1;	 	 	 	 	 	 	

	 }

	 glViewport(0,0,width,height);	 	 	 	 	 	

	 glMatrixMode(GL_PROJECTION);	 	 	 	 	 	

	 glLoadIdentity();	 	 	 	 	 	 	

	 glOrtho(0.0f,width,height,0.0f,-1.0f,1.0f);

	 glMatrixMode(GL_MODELVIEW);	 	 	 	 	 	

	 glLoadIdentity();	 	 	 	 	 	 	

}

int	InitGL(GLvoid)

{

	 if	(!LoadGLTextures())	 	 	 	 	 	 	

	 {

	 	 return	FALSE;	 	 	 	 	 	 	

	 }

	 BuildFont();	 	 	 	 	 	 	 	

	 glShadeModel(GL_SMOOTH);	 	 	 	 	 	

	 glClearColor(0.0f,	0.0f,	0.0f,	0.5f);	 	 	 	 	

	 glClearDepth(1.0f);	 	 	 	 	 	 	

	 glHint(GL_LINE_SMOOTH_HINT,	GL_NICEST);		 	 	 	

	 glEnable(GL_BLEND);	 	 	 	 	 	 	

	 glBlendFunc(GL_SRC_ALPHA,	GL_ONE_MINUS_SRC_ALPHA);

	 return	TRUE;	 	 	 	 	 	 	 	

}



int	DrawGLScene(GLvoid)		 	 	 	 	 	 	

{

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	 	

	 glBindTexture(GL_TEXTURE_2D,	texture[0]);	 	 	 	

	 glColor3f(1.0f,0.5f,1.0f);	 	 	 	 	 	

	 glPrint(207,24,0,"GRID	CRAZY");		 	 	 	 	

	 glColor3f(1.0f,1.0f,0.0f);	 	 	 	 	 	

	 glPrint(20,20,1,"Level:%2i",level2);	 	 	 	 	

	 glPrint(20,40,1,"Stage:%2i",stage);	 	 	 	 	

"Gmae	over"

	 if	(gameover)	 	 	 	 	 	 	 	

	 {

	 	 glColor3ub(rand()%255,rand()%255,rand()%255);	 	 	

	 	 glPrint(472,20,1,"GAME	OVER");	 	 	 	 	

	 	 glPrint(456,40,1,"PRESS	SPACE");	 	 	 	

	 }

	 for	(loop1=0;	loop1<lives-1;	loop1++)	 	 	 	 	

	 {

	 	 glLoadIdentity();	 	 	 	 	 	

	 	 glTranslatef(490+(loop1*40.0f),40.0f,0.0f);	 	 	

	 	 glRotatef(-player.spin,0.0f,0.0f,1.0f);		 	 	

	 	 glColor3f(0.0f,1.0f,0.0f);	 	 	 	 	

	 	 glBegin(GL_LINES);	 	 	 	 	 	

	 	 	 glVertex2d(-5,-5);	 	 	 	 	

	 	 	 glVertex2d(	5,	5);	 	 	 	 	

	 	 	 glVertex2d(	5,-5);	 	 	 	 	

	 	 	 glVertex2d(-5,	5);	 	 	 	 	

	 	 glEnd();	 	 	 	 	 	 	

	 	 glRotatef(-player.spin*0.5f,0.0f,0.0f,1.0f);	 	 	

	 	 glColor3f(0.0f,0.75f,0.0f);	 	 	 	 	

	 	 glBegin(GL_LINES);	 	 	 	 	 	

	 	 	 glVertex2d(-7,	0);	 	 	 	 	

	 	 	 glVertex2d(	7,	0);	 	 	 	 	



	 	 	 glVertex2d(	0,-7);	 	 	 	 	

	 	 	 glVertex2d(	0,	7);	 	 	 	 	

	 	 glEnd();	 	 	 	 	 	 	

	 }

filledTRUE
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	 filled=TRUE;	 	 	 	 	 	 	 	

	 glLineWidth(2.0f);	 	 	 	 	 	 	

	 glDisable(GL_LINE_SMOOTH);	 	 	 	 	 	

	 glLoadIdentity();	 	 	 	 	 	 	

	 for	(loop1=0;	loop1<11;	loop1++)	 	 	 	 	

	 {

	 	 for	(loop2=0;	loop2<11;	loop2++)	 	 	 	

	 	 {

	 	 	 glColor3f(0.0f,0.5f,1.0f);	 	 	 	

	 	 	 if	(hline[loop1][loop2])	 	 	 	

	 	 	 {

	 	 	 	 glColor3f(1.0f,1.0f,1.0f);	 	 	

	 	 	 }

	 	 	 if	(loop1<10)	 	 	 	 	 	

	 	 	 {

	 	 	 	 if	(!hline[loop1][loop2])	 	 	

	 	 	 	 {

	 	 	 	 	 filled=FALSE;	 	 	 	

	 	 	 	 }

	 	 	 	 glBegin(GL_LINES);	 	 	 	

	 	 	 	 	 glVertex2d(20+(loop1*60),70+(loop2*40));	

	 	 	 	 	 glVertex2d(80+(loop1*60),70+(loop2*40));	

	 	 	 	 glEnd();	 	 	 	 	

	 	 	 }

	 	 	 glColor3f(0.0f,0.5f,1.0f);	 	 	 	

	 	 	 if	(vline[loop1][loop2])	 	 	 	

	 	 	 {



	 	 	 	 glColor3f(1.0f,1.0f,1.0f);	 	 	

	 	 	 }

	 	 	 if	(loop2<10)	 	 	 	 	 	

	 	 	 {

	 	 	 	 if	(!vline[loop1][loop2])	 	 	

	 	 	 	 {

	 	 	 	 	 filled=FALSE;	 	 	 	

	 	 	 	 }

	 	 	 	 glBegin(GL_LINES);	 	 	 	

	 	 	 	 	 glVertex2d(20+(loop1*60),70+(loop2*40));	

	 	 	 	 	 glVertex2d(20+(loop1*60),110+(loop2*40));	

	 	 	 	 glEnd();	 	 	 	 	

	 	 	 }

vlinehline

	 	 	 glEnable(GL_TEXTURE_2D);	 	 	 	

	 	 	 glColor3f(1.0f,1.0f,1.0f);	 	 	 	

	 	 	 glBindTexture(GL_TEXTURE_2D,	texture[1]);	 	

	 	 	 if	((loop1<10)	&&	(loop2<10))	 	 	 	

	 	 	 {

	 	 	 	 //	?

	 	 	 	 if	(hline[loop1][loop2]	&&	hline[loop1][loop2+1]	&&	vline[loop1][loop2]	&&	vline[loop1+1][loop2])

	 	 	 	 {

	 	 	 	 	 glBegin(GL_QUADS);	 	 	

	 	 	 	 	 	 glTexCoord2f(float(loop1/10.0f)+0.1f,1.0f-(float(loop2/10.0f)));

	 	 	 	 	 	 glVertex2d(20+(loop1*60)+59,(70+loop2*40+1));	

	 	 	 	 	 	 glTexCoord2f(float(loop1/10.0f),1.0f-(float(loop2/10.0f)));

	 	 	 	 	 	 glVertex2d(20+(loop1*60)+1,(70+loop2*40+1));	

	 	 	 	 	 	 glTexCoord2f(float(loop1/10.0f),1.0f-(float(loop2/10.0f)+0.1f));



	 	 	 	 	 	 glVertex2d(20+(loop1*60)+1,(70+loop2*40)+39);	

	 	 	 	 	 	 glTexCoord2f(float(loop1/10.0f)+0.1f,1.0f-(float(loop2/10.0f)+0.1f));

	 	 	 	 	 	 glVertex2d(20+(loop1*60)+59,(70+loop2*40)+39);	

	 	 	 	 	 glEnd();	 	 	 	

	 	 	 	 }

	 	 	 }

	 	 	 glDisable(GL_TEXTURE_2D);	 	 	 	

	 	 }

	 }

	 glLineWidth(1.0f);	 	 	 	 	 	 	

	 if	(anti)	 	 	 	 	 	 	 	

	 {

	 	 glEnable(GL_LINE_SMOOTH);	 	 	 	 	

	 }

	 if	(hourglass.fx==1)	 	 	 	 	 	 	

	 {

	 	 glLoadIdentity();	 	 	 	 	 	

	 	 glTranslatef(20.0f+(hourglass.x*60),70.0f+(hourglass.y*40),0.0f);	

	 	 glRotatef(hourglass.spin,0.0f,0.0f,1.0f);	 	 	

	 	 glColor3ub(rand()%255,rand()%255,rand()%255);	 	 	

	 	 glBegin(GL_LINES);

	 	 	 glVertex2d(-5,-5);	 	 	 	 	

	 	 	 glVertex2d(	5,	5);	 	 	 	 	

	 	 	 glVertex2d(	5,-5);	 	 	 	 	

	 	 	 glVertex2d(-5,	5);	 	 	 	 	

	 	 	 glVertex2d(-5,	5);	 	 	 	 	

	 	 	 glVertex2d(	5,	5);	 	 	 	 	

	 	 	 glVertex2d(-5,-5);	 	 	 	 	

	 	 	 glVertex2d(	5,-5);	 	 	 	 	

	 	 glEnd();	 	 	 	 	 	 	

	 }



	 glLoadIdentity();

	 glTranslatef(player.fx+20.0f,player.fy+70.0f,0.0f);	 	 	

	 glRotatef(player.spin,0.0f,0.0f,1.0f);	 	 	 	 	

	 glColor3f(0.0f,1.0f,0.0f);	 	 	 	 	 	

	 glBegin(GL_LINES);	 	 	 	 	 	 	

	 	 glVertex2d(-5,-5);	 	 	 	 	 	

	 	 glVertex2d(	5,	5);	 	 	 	 	 	

	 	 glVertex2d(	5,-5);	 	 	 	 	 	

	 	 glVertex2d(-5,	5);	 	 	 	 	 	

	 glEnd();	 	 	 	 	 	 	 	

	 glRotatef(player.spin*0.5f,0.0f,0.0f,1.0f);

	 glColor3f(0.0f,0.75f,0.0f);	 	 	 	 	 	

	 glBegin(GL_LINES);	 	 	 	 	 	 	

	 	 glVertex2d(-7,	0);	 	 	 	 	 	

	 	 glVertex2d(	7,	0);	 	 	 	 	 	

	 	 glVertex2d(	0,-7);	 	 	 	 	 	

	 	 glVertex2d(	0,	7);	 	 	 	 	 	

	 glEnd();	 	 	 	 	 	 	

	 for	(loop1=0;	loop1<(stage*level);	loop1++)

	 {

	 	 glLoadIdentity();	 	 	 	 	 	

	 	 glTranslatef(enemy[loop1].fx+20.0f,enemy[loop1].fy+70.0f,0.0f);

	 	 glColor3f(1.0f,0.5f,0.5f);	 	 	 	 	

	 	 glBegin(GL_LINES);	 	 	 	 	 	

	 	 	 glVertex2d(	0,-7);	 	 	 	 	

	 	 	 glVertex2d(-7,	0);	 	 	 	 	

	 	 	 glVertex2d(-7,	0);	 	 	 	 	



	 	 	 glVertex2d(	0,	7);	 	 	 	 	

	 	 	 glVertex2d(	0,	7);	 	 	 	 	

	 	 	 glVertex2d(	7,	0);	 	 	 	 	

	 	 	 glVertex2d(	7,	0);	 	 	 	 	

	 	 	 glVertex2d(	0,-7);	 	 	 	 	

	 	 glEnd();	 	 	 	 	 	 	

	 	 glRotatef(enemy[loop1].spin,0.0f,0.0f,1.0f);	 	 	

	 	 glColor3f(1.0f,0.0f,0.0f);	 	 	 	 	

	 	 glBegin(GL_LINES);	 	 	 	 	 	

	 	 	 glVertex2d(-7,-7);	 	 	 	 	

	 	 	 glVertex2d(	7,	7);	 	 	 	 	

	 	 	 glVertex2d(-7,	7);	 	 	 	 	

	 	 	 glVertex2d(	7,-7);	 	 	 	 	

	 	 glEnd();	 	 	 	 	 	 	

	 }

	 return	TRUE;	 	 	 	 	 	 	 	

}

KillGLWindowKillFont

GLvoid	KillGLWindow(GLvoid)	 	 	 	 	 	 	

{

	 if	(fullscreen)		 	 	 	 	 	

	 {

	 	 ChangeDisplaySettings(NULL,0);	 	 	 	 	

	 	 ShowCursor(TRUE);	 	 	 	 	 	

	 }

	 if	(hRC)	 	 	 	 	 	 	 	

	 {

	 	 if	(!wglMakeCurrent(NULL,NULL))		 	 	 	

	 	 {

	 	 	 MessageBox(NULL,"Release	Of	DC	And	RC	Failed.","SHUTDOWN	ERROR",MB_OK	|	MB_ICONINFORMATION);

	 	 }

	 	 if	(!wglDeleteContext(hRC))	 	 	 	 	

	 	 {

	 	 	 MessageBox(NULL,"Release	Rendering	Context	Failed.","SHUTDOWN	ERROR",MB_OK	|	MB_ICONINFORMATION);



	 	 }

	 	 hRC=NULL;	 	 	 	 	 	 	

	 }

	 if	(hDC	&&	!ReleaseDC(hWnd,hDC))	 	 	 	 	

	 {

	 	 MessageBox(NULL,"Release	Device	Context	Failed.","SHUTDOWN	ERROR",MB_OK	|	MB_ICONINFORMATION);

	 	 hDC=NULL;	 	 	 	 	 	 	

	 }

	 if	(hWnd	&&	!DestroyWindow(hWnd))	 	 	 	 	

	 {

	 	 MessageBox(NULL,"Could	Not	Release	hWnd.","SHUTDOWN	ERROR",MB_OK	|	MB_ICONINFORMATION);

	 	 hWnd=NULL;	 	 	 	 	 	 	

	 }

	 if	(!UnregisterClass("OpenGL",hInstance))	 	 	 	

	 {

	 	 MessageBox(NULL,"Could	Not	Unregister	Class.","SHUTDOWN	ERROR",MB_OK	|	MB_ICONINFORMATION);

	 	 hInstance=NULL;		 	 	 	 	 	

	 }

	 KillFont();	 	 	 	 	 	 	 	

}

CreateGLWindow()	and	WndProc()	

WinMain

int	WINAPI	WinMain(	 HINSTANCE	 hInstance,	 	 	 	

	 	 	 HINSTANCE	 hPrevInstance,	 	 	 	

	 	 	 LPSTR	 	 lpCmdLine,	 	 	 	

	 	 	 int	 	 nCmdShow)	 	 	 	

{

	 MSG	 msg;	 	 	 	 	 	 	 	

	 BOOL	 done=FALSE;	 	 	 	 	 	 	

	

	 if	(MessageBox(NULL,"Would	You	Like	To	Run	In	Fullscreen	Mode?",	"Start	FullScreen?",MB_YESNO|MB_ICONQUESTION)==IDNO)

	 {

	 	 fullscreen=FALSE;	 	 	 	 	 	

	 }



OpenGL

	 if	(!CreateGLWindow("NeHe's	Line	Tutorial",640,480,16,fullscreen))	

	 {

	 	 return	0;	 	 	 	 	 	 	

	 }

	 ResetObjects();		 	 	 	 	 	 	

	 TimerInit();	 	 	 	 	 	 	 	

	 while(!done)	 	 	 	 	 	 	 	

	 {

	 	 if	(PeekMessage(&msg;,NULL,0,0,PM_REMOVE))	 	 	

	 	 {

	 	 	 if	(msg.message==WM_QUIT)	 	 	 	

	 	 	 {

	 	 	 	 done=TRUE;	 	 	 	 	

	 	 	 }

	 	 	 else	 	 	 	 	 	 	

	 	 	 {

	 	 	 	 TranslateMessage(&msg;);	 	 	 	

	 	 	 	 DispatchMessage(&msg;);		 	 	

	 	 	 }

	 	 }

	 	 else	 	 	 	 	 	 	 	

	 	 {

	 	 	 float	start=TimerGetTime();	 	 	 	

	 	 	 if	((active	&&	!DrawGLScene())	||	keys[VK_ESCAPE])	

	 	 	 {

	 	 	 	 done=TRUE;	 	 	 	 	

	 	 	 }

	 	 	 else	 	 	 	 	 	 	

	 	 	 {

	 	 	 	 SwapBuffers(hDC);	 	 	 	

	 	 	 }

	 	 	 while(TimerGetTime()<start+float(steps[adjust]*2.0f))	{}



F1

	 	 	 if	(keys[VK_F1])

	 	 	 {

	 	 	 	 keys[VK_F1]=FALSE;	 	 	 	

	 	 	 	 KillGLWindow();		 	 	 	

	 	 	 	 fullscreen=!fullscreen;		 	 	

	 	 	 	 if	(!CreateGLWindow("NeHe's	Line	Tutorial",640,480,16,fullscreen))

	 	 	 	 {

	 	 	 	 	 return	0;	 	 	 	

	 	 	 	 }

	 	 	 }

A

	 	 	 if	(keys['A']	&&	!ap)	 	 	 	 	

	 	 	 {

	 	 	 	 ap=TRUE;	 	 	 	 	

	 	 	 	 anti=!anti;	 	 	 	 	

	 	 	 }

	 	 	 if	(!keys['A'])		 	 	 	 	

	 	 	 {

	 	 	 	 ap=FALSE;	 	 	 	 	

	 	 	 }

	 	 	 if	(!gameover	&&	active)	 	 	 	

	 	 	 {

	 	 	 	 for	(loop1=0;	loop1<(stage*level);	loop1++)	

	 	 	 	 {



	 	 	 	 	 if	((enemy[loop1].x<player.x)	&&	(enemy[loop1].fy==enemy[loop1].y*40))

	 	 	 	 	 {

	 	 	 	 	 	 enemy[loop1].x++;	 	

	 	 	 	 	 }

	 	 	 	 	 if	((enemy[loop1].x>player.x)	&&	(enemy[loop1].fy==enemy[loop1].y*40))

	 	 	 	 	 {

	 	 	 	 	 	 enemy[loop1].x--;	 	

	 	 	 	 	 }

	 	 	 	 	 if	((enemy[loop1].y<player.y)	&&	(enemy[loop1].fx==enemy[loop1].x*60))

	 	 	 	 	 {

	 	 	 	 	 	 enemy[loop1].y++;	 	

	 	 	 	 	 }

	 	 	 	 	 if	((enemy[loop1].y>player.y)	&&	(enemy[loop1].fx==enemy[loop1].x*60))

	 	 	 	 	 {

	 	 	 	 	 	 enemy[loop1].y--;	 	

	 	 	 	 	 }

	 	 	 	 	 if	(delay>(3-level)	&&	(hourglass.fx!=2))	 	

	 	 	 	 	 {

	 	 	 	 	 	 delay=0;	 	 	 	 	

	 	 	 	 	 	 for	(loop2=0;	loop2<(stage*level);	loop2++)	

	 	 	 	 	 	 {

	 	 	 	 	 	 	 if	(enemy[loop2].fx<enemy[loop2].x*60)	

	 	 	 	 	 	 	 {

	 	 	 	 	 	 	 	 enemy[loop2].fx+=steps[adjust];	

	 	 	 	 	 	 	 	 enemy[loop2].spin+=steps[adjust];	

	 	 	 	 	 	 	 }

	 	 	 	 	 	 	 if	(enemy[loop2].fx>enemy[loop2].x*60)	

	 	 	 	 	 	 	 {

	 	 	 	 	 	 	 	 enemy[loop2].fx-=steps[adjust];	



	 	 	 	 	 	 	 	 enemy[loop2].spin-=steps[adjust];	

	 	 	 	 	 	 	 }

	 	 	 	 	 	 	 if	(enemy[loop2].fy<enemy[loop2].y*40)	

	 	 	 	 	 	 	 {

	 	 	 	 	 	 	 	 enemy[loop2].fy+=steps[adjust];	

	 	 	 	 	 	 	 	 enemy[loop2].spin+=steps[adjust];	

	 	 	 	 	 	 	 }

	 	 	 	 	 	 	 if	(enemy[loop2].fy>enemy[loop2].y*40)	

	 	 	 	 	 	 	 {

	 	 	 	 	 	 	 	 enemy[loop2].fy-=steps[adjust];	

	 	 	 	 	 	 	 	 enemy[loop2].spin-=steps[adjust];	

	 	 	 	 	 	 	 }

	 	 	 	 	 	 }

	 	 	 	 	 }

	 	 	 	 	 //	?

	 	 	 	 	 if	((enemy[loop1].fx==player.fx)	&&	(enemy[loop1].fy==player.fy))

	 	 	 	 	 {

	 	 	 	 	 	 lives--;	 	 	

	 	 	 	 	 	 if	(lives==0)	 	 	

	 	 	 	 	 	 {

	 	 	 	 	 	 	 gameover=TRUE;	 	

	 	 	 	 	 	 }

	 	 	 	 	 	 ResetObjects();		 	

	 	 	 	 	 	 PlaySound("Data/Die.wav",	NULL,	SND_SYNC);	

	 	 	 	 	 }

	 	 	 	 }

	 	 	 	 if	(keys[VK_RIGHT]	&&	(player.x<10)	&&	(player.fx==player.x*60)	&&	(player.fy==player.y*40))

	 	 	 	 {

	 	 	 	 	 hline[player.x][player.y]=TRUE;		

	 	 	 	 	 player.x++;	 	 	 	

	 	 	 	 }

	 	 	 	 if	(keys[VK_LEFT]	&&	(player.x>0)	&&	(player.fx==player.x*60)	&&	(player.fy==player.y*40))

	 	 	 	 {



	 	 	 	 	 player.x--;	 	 	 	

	 	 	 	 	 hline[player.x][player.y]=TRUE;		

	 	 	 	 }

	 	 	 	 if	(keys[VK_DOWN]	&&	(player.y<10)	&&	(player.fx==player.x*60)	&&	(player.fy==player.y*40))

	 	 	 	 {

	 	 	 	 	 vline[player.x][player.y]=TRUE;		

	 	 	 	 	 player.y++;	 	 	 	

	 	 	 	 }

	 	 	 	 if	(keys[VK_UP]	&&	(player.y>0)	&&	(player.fx==player.x*60)	&&	(player.fy==player.y*40))

	 	 	 	 {

	 	 	 	 	 player.y--;	 	 	 	

	 	 	 	 	 vline[player.x][player.y]=TRUE;		

	 	 	 	 }

	 	 	 	 if	(player.fx<player.x*60)	 	 	

	 	 	 	 {

	 	 	 	 	 player.fx+=steps[adjust];	 	

	 	 	 	 }

	 	 	 	 if	(player.fx>player.x*60)	 	 	

	 	 	 	 {

	 	 	 	 	 player.fx-=steps[adjust];	 	

	 	 	 	 }

	 	 	 	 if	(player.fy<player.y*40)	 	 	

	 	 	 	 {

	 	 	 	 	 player.fy+=steps[adjust];	 	

	 	 	 	 }

	 	 	 	 if	(player.fy>player.y*40)	 	 	

	 	 	 	 {

	 	 	 	 	 player.fy-=steps[adjust];	 	

	 	 	 	 }

	 	 	 }

	 	 	 else	 	 	 	 	 	 	

	 	 	 {

	 	 	 	 if	(keys['	'])	 	 	 	 	

	 	 	 	 {

	 	 	 	 	 gameover=FALSE;		 	 	



	 	 	 	 	 filled=TRUE;	 	 	 	

	 	 	 	 	 level=1;	 	 	 	

	 	 	 	 	 level2=1;	 	 	

	 	 	 	 	 stage=0;	 	 	 	

	 	 	 	 	 lives=5;	 	 	 	

	 	 	 	 }

	 	 	 }

	 	 	 if	(filled)	 	 	 	 	 	

	 	 	 {

	 	 	 	 PlaySound("Data/Complete.wav",	NULL,	SND_SYNC);	

	 	 	 	 stage++;	 	 	 	 	

	 	 	 	 if	(stage>3)	 	 	 	 	

	 	 	 	 {

	 	 	 	 	 stage=1;	 	 	 	

	 	 	 	 	 level++;	 	 	 	

	 	 	 	 	 level2++;	 	 	 	

	 	 	 	 	 if	(level>3)	 	 	 	

	 	 	 	 	 {

	 	 	 	 	 	 level=3;	 	 	

	 	 	 	 	 	 lives++;	 	 	

	 	 	 	 	 	 if	(lives>5)	 	 	

	 	 	 	 	 	 {

	 	 	 	 	 	 	 lives=5;	 	

	 	 	 	 	 	 }

	 	 	 	 	 }

	 	 	 	 }

	 	 	 	 ResetObjects();		 	 	 	

	 	 	 	 for	(loop1=0;	loop1<11;	loop1++)

	 	 	 	 {

	 	 	 	 	 for	(loop2=0;	loop2<11;	loop2++)	

	 	 	 	 	 {

	 	 	 	 	 	 if	(loop1<10)	 	 	

	 	 	 	 	 	 {

	 	 	 	 	 	 	 hline[loop1][loop2]=FALSE;	



	 	 	 	 	 	 }

	 	 	 	 	 	 if	(loop2<10)	 	 	

	 	 	 	 	 	 {

	 	 	 	 	 	 	 vline[loop1][loop2]=FALSE;	

	 	 	 	 	 	 }

	 	 	 	 	 }

	 	 	 	 }

	 	 	 }

	 	 	 if	((player.fx==hourglass.x*60)	&&	(player.fy==hourglass.y*40)	&&	(hourglass.fx==1))

	 	 	 {

	 	 	 	 //	

	 	 	 	 PlaySound("Data/freeze.wav",	NULL,	SND_ASYNC	|	SND_LOOP);

	 	 	 	 hourglass.fx=2;		 	 	 	

	 	 	 	 hourglass.fy=0;		 	 	 	

	 	 	 }

	 	 	 player.spin+=0.5f*steps[adjust];	 	 	

	 	 	 if	(player.spin>360.0f)		 	 	 	

	 	 	 {

	 	 	 	 player.spin-=360;	 	 	 	

	 	 	 }

	 	 	 hourglass.spin-=0.25f*steps[adjust];	 	 	

	 	 	 if	(hourglass.spin<0.0f)	 	 	 	

	 	 	 {

	 	 	 	 hourglass.spin+=360.0f;		 	 	

	 	 	 }



	 	 	 hourglass.fy+=steps[adjust];	 	 	 	

	 	 	 if	((hourglass.fx==0)	&&	(hourglass.fy>6000/level))	

	 	 	 {	 	 	 	 	 	 	

	 	 	 	 PlaySound("Data/hourglass.wav",	NULL,	SND_ASYNC);	

	 	 	 	 hourglass.x=rand()%10+1;	 	 	

	 	 	 	 hourglass.y=rand()%11;	 	 	 	

	 	 	 	 hourglass.fx=1;		 	 	 	

	 	 	 	 hourglass.fy=0;		 	 	 	

	 	 	 }

	 	 	 if	((hourglass.fx==1)	&&	(hourglass.fy>6000/level))	

	 	 	 {	 	 	 	

	 	 	 	 hourglass.fx=0;		 	 	 	

	 	 	 	 hourglass.fy=0;		 	 	 	

	 	 	 }

	 	 	 if	((hourglass.fx==2)	&&	(hourglass.fy>500+(500*level)))

	 	 	 {	 	 	 	 	 	 	

	 	 	 	 PlaySound(NULL,	NULL,	0);	 	 	

	 	 	 	 hourglass.fx=0;		 	 	 	

	 	 	 	 hourglass.fy=0;		 	 	 	

	 	 	 }



	 	 	 delay++;	 	 	 	 	 	

	 	 }

	 }

	 //	

	 KillGLWindow();		 	 	 	 	 	 	

	 return	(msg.wParam);	 	 	 	 	 	 	

}
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#include	<string.h>	 	 	 	 	 	 	

MAX_EMBOSS



#define	MAX_EMBOSS	(GLfloat)0.01f	 	 	 	 	 	

GL_ARB_multitexture

GL_ARB_multitexture2OpenGL

__ARB_ENABLEARBOpenGL#define	EXT_INFO
multitextureSupportedmultitexturemaxTexelUnits
1

#define	__ARB_ENABLE	true	 	 	 	 	 	 	

//	#define	EXT_INFO	 	 	 	 	 	 	 //	,

#define	MAX_EXTENSION_SPACE	10240	 	 	 	 	 	

#define	MAX_EXTENSION_LENGTH	256	 	 	 	 	 	

bool	multitextureSupported=false;	 	 	 	 	 	

bool	useMultitexture=true;	 	 	 	 	 	 	

GLint	maxTexelUnits=1;	 	 	 	 	 	 	

OpenGLPFN-who-ever-reads-thisNULL
glMultiTexCoordifARBglTexCoordifif
ARB"Architectural	Review	Board"OpenGLOpenGL
multitextureARBmultitexture

PFNGLMULTITEXCOORD1FARBPROC	 glMultiTexCoord1fARB	 =	NULL;

PFNGLMULTITEXCOORD2FARBPROC	 glMultiTexCoord2fARB	 =	NULL;

PFNGLMULTITEXCOORD3FARBPROC	 glMultiTexCoord3fARB	 =	NULL;

PFNGLMULTITEXCOORD4FARBPROC	 glMultiTexCoord4fARB	 =	NULL;

PFNGLACTIVETEXTUREARBPROC	 glActiveTextureARB	 =	NULL;

PFNGLCLIENTACTIVETEXTUREARBPROC	glClientActiveTextureARB=	NULL;

	

filter
texture[3]
bump[3]



invbump[3]
glLogo
multiLogo

GLuint		filter=1;	 	 	 	 	 	 	 	

GLuint		texture[3];	 	 	 	 	 	 	 	

GLuint		bump[3];	 	 	 	 	 	 	 	

GLuint		invbump[3];	 	 	 	 	 	 	 	

GLuint		glLogo;		 	 	 	 	 	 	 	

GLuint		multiLogo;	 	 	 	 	 	 	 	

GLfloat	LightAmbient[]	 =	{	0.2f,	0.2f,	0.2f};	 	 	 	 	

GLfloat	LightDiffuse[]	 =	{	1.0f,	1.0f,	1.0f};	 	 	 	 	

GLfloat	LightPosition[]	=	{	0.0f,	0.0f,	2.0f};	 	 	 	 	

GLfloat	Gray[]	 	 =	{	0.5f,	0.5f,	0.5f,	1.0f};

52D3D

//	

GLfloat	data[]=	{

	 //	

	 0.0f,	0.0f,	 	 -1.0f,	-1.0f,	+1.0f,

	 1.0f,	0.0f,	 	 +1.0f,	-1.0f,	+1.0f,

	 1.0f,	1.0f,	 	 +1.0f,	+1.0f,	+1.0f,

	 0.0f,	1.0f,	 	 -1.0f,	+1.0f,	+1.0f,

	 //	

	 1.0f,	0.0f,	 	 -1.0f,	-1.0f,	-1.0f,

	 1.0f,	1.0f,	 	 -1.0f,	+1.0f,	-1.0f,

	 0.0f,	1.0f,	 	 +1.0f,	+1.0f,	-1.0f,

	 0.0f,	0.0f,	 	 +1.0f,	-1.0f,	-1.0f,

	 //	

	 0.0f,	1.0f,	 	 -1.0f,	+1.0f,	-1.0f,

	 0.0f,	0.0f,	 	 -1.0f,	+1.0f,	+1.0f,

	 1.0f,	0.0f,	 	 +1.0f,	+1.0f,	+1.0f,

	 1.0f,	1.0f,	 	 +1.0f,	+1.0f,	-1.0f,

	 //	

	 1.0f,	1.0f,	 	 -1.0f,	-1.0f,	-1.0f,

	 0.0f,	1.0f,	 	 +1.0f,	-1.0f,	-1.0f,

	 0.0f,	0.0f,	 	 +1.0f,	-1.0f,	+1.0f,

	 1.0f,	0.0f,	 	 -1.0f,	-1.0f,	+1.0f,

	 //	



	 1.0f,	0.0f,	 	 +1.0f,	-1.0f,	-1.0f,

	 1.0f,	1.0f,	 	 +1.0f,	+1.0f,	-1.0f,

	 0.0f,	1.0f,	 	 +1.0f,	+1.0f,	+1.0f,

	 0.0f,	0.0f,	 	 +1.0f,	-1.0f,	+1.0f,

	 //	

	 0.0f,	0.0f,	 	 -1.0f,	-1.0f,	-1.0f,

	 1.0f,	0.0f,	 	 -1.0f,	-1.0f,	+1.0f,

	 1.0f,	1.0f,	 	 -1.0f,	+1.0f,	+1.0f,

	 0.0f,	1.0f,	 	 -1.0f,	+1.0f,	-1.0f

};

'\n'TRUEFALSE

bool	isInString(char	*string,	const	char	*search)	{

	 int	pos=0;

	 int	maxpos=strlen(search)-1;

	 int	len=strlen(string);

	 char	*other;

	 for	(int	i=0;	i<len;	i++)	{

	 	 if	((i==0)	||	((i>1)	&&	string[i-1]=='\n'))	{	 	 	

	 	 	 other=&string[i];

	 	 	 pos=0;	 	 	 	 	 	 	

	 	 	 while	(string[i]!='\n')	{	 	 	 	 	

	 	 	 	 if	(string[i]==search[pos])	pos++;	 	 	

	 	 	 	 if	((pos>maxpos)	&&	string[i+1]=='\n')	return	true;	

	 	 	 	 i++;

	 	 	 }

	 	 }

	 }

	 return	false;	 	 	 	 	 	 	 	

}

'\n'__ARB_ENABLE
GL_EXT_texture_env_combinemaxTexelUnits
wglGetProcAdress

bool	initMultitexture(void)	{



	 char	*extensions;

	 extensions=strdup((char	*)	glGetString(GL_EXTENSIONS));		 	

	 int	len=strlen(extensions);

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

	 	 if	(extensions[i]=='	')	extensions[i]='\n';

#ifdef	EXT_INFO

	 MessageBox(hWnd,extensions,"supported	GL	extensions",MB_OK	|	MB_ICONINFORMATION);

#endif

	 if	(isInString(extensions,"GL_ARB_multitexture")	 	 	 	

	 	 &&	__ARB_ENABLE		 	 	 	 	 	

	 	 &&	isInString(extensions,"GL_EXT_texture_env_combine"))		

	 {

	 	 glGetIntegerv(GL_MAX_TEXTURE_UNITS_ARB,&maxTexelUnits);

	 	 glMultiTexCoord1fARB	=	(PFNGLMULTITEXCOORD1FARBPROC)	wglGetProcAddress("glMultiTexCoord1fARB");

	 	 glMultiTexCoord2fARB	=	(PFNGLMULTITEXCOORD2FARBPROC)	wglGetProcAddress("glMultiTexCoord2fARB");

	 	 glMultiTexCoord3fARB	=	(PFNGLMULTITEXCOORD3FARBPROC)	wglGetProcAddress("glMultiTexCoord3fARB");

	 	 glMultiTexCoord4fARB	=	(PFNGLMULTITEXCOORD4FARBPROC)	wglGetProcAddress("glMultiTexCoord4fARB");

	 	 glActiveTextureARB			=	(PFNGLACTIVETEXTUREARBPROC)	wglGetProcAddress("glActiveTextureARB");

	 	 glClientActiveTextureARB=	(PFNGLCLIENTACTIVETEXTUREARBPROC)	wglGetProcAddress("glClientActiveTextureARB");

#ifdef	EXT_INFO

	 	 MessageBox(hWnd,"The	GL_ARB_multitexture	.","",MB_OK	|	MB_ICONINFORMATION);

#endif

	 	 return	true;

	 }

	 useMultitexture=false;	 	 	 	 	 	 	

	 return	false;

}

void	initLights(void)	{

	 glLightfv(GL_LIGHT1,	GL_AMBIENT,	LightAmbient);		 	 	

	 glLightfv(GL_LIGHT1,	GL_DIFFUSE,	LightDiffuse);

	 glLightfv(GL_LIGHT1,	GL_POSITION,	LightPosition);

	 glEnable(GL_LIGHT1);

}



int	LoadGLTextures()	{	 	 	 	 	 	 	 	

	 bool	status=true;	 	

	 AUX_RGBImageRec	*Image=NULL;	 	 	 	 	 	

	 char	*alpha=NULL;

	 //	

	 if	(Image=auxDIBImageLoad("Data/Base.bmp"))	{

	 	 glGenTextures(3,	texture);	 	 	 	 	 	

	 	 //	

	 	 glBindTexture(GL_TEXTURE_2D,	texture[0]);

	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,GL_NEAREST);

	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MIN_FILTER,GL_NEAREST);

	 	 glTexImage2D(GL_TEXTURE_2D,	0,	GL_RGB8,	Image->sizeX,	Image->sizeY,	0,	GL_RGB,	GL_UNSIGNED_BYTE,	Image->data);

	 	 //	

	 	 glBindTexture(GL_TEXTURE_2D,	texture[1]);

	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,GL_LINEAR);

	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MIN_FILTER,GL_LINEAR);

	 	 glTexImage2D(GL_TEXTURE_2D,	0,	GL_RGB8,	Image->sizeX,	Image->sizeY,	0,	GL_RGB,	GL_UNSIGNED_BYTE,	Image->data);

	 	 //	Mipmap

	 	 glBindTexture(GL_TEXTURE_2D,	texture[2]);

	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,GL_LINEAR);

	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MIN_FILTER,GL_LINEAR_MIPMAP_NEAREST);

	 	 gluBuild2DMipmaps(GL_TEXTURE_2D,	GL_RGB8,	Image->sizeX,	Image->sizeY,	GL_RGB,	GL_UNSIGNED_BYTE,	Image->data);

	 }

	 else	status=false;

	 if	(Image)	{	 	 	 	 	 	 	 	

	 	 if	(Image->data)	delete	Image->data;	 	 	 	

	 	 delete	Image;

	 	 Image=NULL;

	 }

50%glPixelTransferf
(0,0)-(1,1)glTexParameteri

	 //	

	 if	(Image=auxDIBImageLoad("Data/Bump.bmp"))	{

	 	 glPixelTransferf(GL_RED_SCALE,0.5f);	 	 	 	 	

	 	 glPixelTransferf(GL_GREEN_SCALE,0.5f);	 	 	 	



	 	 glPixelTransferf(GL_BLUE_SCALE,0.5f);

	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_WRAP_S,GL_CLAMP);	

	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_WRAP_T,GL_CLAMP);

	 	 glGenTextures(3,	bump);		 	 	 	 	

	 	 //	

	 	 >…<

	 //	

	 	 >…<

	 //	Mipmap

	 	 >…<

	 	 for	(int	i=0;	i<3*Image->sizeX*Image->sizeY;	i++)	 	 	

	 	 	 Image->data[i]=255-Image->data[i];

	 	 glGenTextures(3,	invbump);	 	 	 	 	

	 	 //	

	 	 >…<

	 //	

	 	 >…<

	 //	Mipmap

	 	 >…<

	 }

	 else	status=false;

	 if	(Image)	{	 	 	 	 	 	 	 	

	 	 if	(Image->data)	delete	Image->data;	

	 	 delete	Image;

	 	 Image=NULL;

	 }

alphabmp

	 if	(Image=auxDIBImageLoad("Data/OpenGL_ALPHA.bmp"))	{

	 	 alpha=new	char[4*Image->sizeX*Image->sizeY];

	 	 for	(int	a=0;	a<Image->sizeX*Image->sizeY;	a++)



	 	 	 alpha[4*a+3]=Image->data[a*3];	 	 	 	

	 	 if	(!(Image=auxDIBImageLoad("Data/OpenGL.bmp")))	status=false;

	 	 for	(a=0;	a<Image->sizeX*Image->sizeY;	a++)	{

	 	 	 alpha[4*a]=Image->data[a*3];	 	 	 	

	 	 	 alpha[4*a+1]=Image->data[a*3+1];	 	

	 	 	 alpha[4*a+2]=Image->data[a*3+2];	 	 	

	 	 }

	 	 glGenTextures(1,	&glLogo);	 	 	 	 	 	

	 	 //	

	 	 glBindTexture(GL_TEXTURE_2D,	glLogo);

	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,GL_LINEAR);

	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MIN_FILTER,GL_LINEAR);

	 	 glTexImage2D(GL_TEXTURE_2D,	0,	GL_RGBA8,	Image->sizeX,	Image->sizeY,	0,	GL_RGBA,	GL_UNSIGNED_BYTE,	

	 	 delete	alpha;

	 }

	 else	status=false;

	 if	(Image)	{	 	 	 	 	 	 	 	

	 	 if	(Image->data)	delete	Image->data;	 	 	 	

	 	 delete	Image;

	 	 Image=NULL;

	 }

	 //	

	 if	(Image=auxDIBImageLoad("Data/multi_on_alpha.bmp"))	{

	 	 alpha=new	char[4*Image->sizeX*Image->sizeY];	 	 	

	 	 >...<

	 	 glGenTextures(1,	&multiLogo);	 	 	 	 	

	 	 >...<

	 	 delete	alpha;

	 }

	 else	status=false;

	 if	(Image)	{	 	 	 	 	 	 	 	

	 	 if	(Image->data)	delete	Image->data;	 	 	 	

	 	 delete	Image;

	 	 Image=NULL;

	 }

	 return	status;	 	 	 	 	 	 	 	

}



void	doCube	(void)	{

	 int	i;

	 glBegin(GL_QUADS);

	 	 //	

	 	 glNormal3f(	0.0f,	0.0f,	+1.0f);

	 	 for	(i=0;	i<4;	i++)	{

	 	 	 glTexCoord2f(data[5*i],data[5*i+1]);

	 	 	 glVertex3f(data[5*i+2],data[5*i+3],data[5*i+4]);

	 	 }

	 	 //	

	 	 glNormal3f(	0.0f,	0.0f,-1.0f);

	 	 for	(i=4;	i<8;	i++)	{

	 	 	 glTexCoord2f(data[5*i],data[5*i+1]);

	 	 	 glVertex3f(data[5*i+2],data[5*i+3],data[5*i+4]);

	 	 }

	 	 //	

	 	 glNormal3f(	0.0f,	1.0f,	0.0f);

	 	 for	(i=8;	i<12;	i++)	{

	 	 	 glTexCoord2f(data[5*i],data[5*i+1]);

	 	 	 glVertex3f(data[5*i+2],data[5*i+3],data[5*i+4]);

	 	 }

	 	 //	

	 	 glNormal3f(	0.0f,-1.0f,	0.0f);

	 	 for	(i=12;	i<16;	i++)	{

	 	 	 glTexCoord2f(data[5*i],data[5*i+1]);

	 	 	 glVertex3f(data[5*i+2],data[5*i+3],data[5*i+4]);

	 	 }

	 	 //	

	 	 glNormal3f(	1.0f,	0.0f,	0.0f);

	 	 for	(i=16;	i<20;	i++)	{

	 	 	 glTexCoord2f(data[5*i],data[5*i+1]);

	 	 	 glVertex3f(data[5*i+2],data[5*i+3],data[5*i+4]);

	 	 }

	 	 //	

	 	 glNormal3f(-1.0f,	0.0f,	0.0f);

	 	 for	(i=20;	i<24;	i++)	{

	 	 	 glTexCoord2f(data[5*i],data[5*i+1]);

	 	 	 glVertex3f(data[5*i+2],data[5*i+3],data[5*i+4]);

	 	 }

	 glEnd();

}

OpenGL



	 multitextureSupported=initMultitexture();

	 initLights();	
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//	v=v*M

void	VMatMult(GLfloat	*M,	GLfloat	*v)	{

	 GLfloat	res[3];

	 res[0]=M[	0]*v[0]+M[	1]*v[1]+M[	2]*v[2]+M[	3]*v[3];

	 res[1]=M[	4]*v[0]+M[	5]*v[1]+M[	6]*v[2]+M[	7]*v[3];

	 res[2]=M[	8]*v[0]+M[	9]*v[1]+M[10]*v[2]+M[11]*v[3];

	 v[0]=res[0];

	 v[1]=res[1];

	 v[2]=res[2];

	 v[3]=M[15];	 	 	 	 	 	 	 	

}
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//	

//	n	:	

//	c	:	

//	l	:	

//	s	:	s

//	t	:	t

void	SetUpBumps(GLfloat	*n,	GLfloat	*c,	GLfloat	*l,	GLfloat	*s,	GLfloat	*t)	{

	 GLfloat	v[3];	 	 	 	 	 	 	 	

	 GLfloat	lenQ;	 	 	 	 	 	 	 	

	 //	

	 v[0]=l[0]-c[0];

	 v[1]=l[1]-c[1];



	 v[2]=l[2]-c[2];

	 lenQ=(GLfloat)	sqrt(v[0]*v[0]+v[1]*v[1]+v[2]*v[2]);

	 v[0]/=lenQ;

	 v[1]/=lenQ;

	 v[2]/=lenQ;

	 //	s,t	

	 c[0]=(s[0]*v[0]+s[1]*v[1]+s[2]*v[2])*MAX_EMBOSS;

	 c[1]=(t[0]*v[0]+t[1]*v[1]+t[2]*v[2])*MAX_EMBOSS;

}

doLogo

OpenGLalpha

void	doLogo(void)	{

	 //	

	 glDepthFunc(GL_ALWAYS);

	 glBlendFunc(GL_SRC_ALPHA,GL_ONE_MINUS_SRC_ALPHA);

	 glEnable(GL_BLEND);

	 glDisable(GL_LIGHTING);

	 glLoadIdentity();

	 glBindTexture(GL_TEXTURE_2D,glLogo);

	 glBegin(GL_QUADS);

	 	 glTexCoord2f(0.0f,0.0f);	 glVertex3f(0.23f,	-0.4f,-1.0f);

	 	 glTexCoord2f(1.0f,0.0f);	 glVertex3f(0.53f,	-0.4f,-1.0f);

	 	 glTexCoord2f(1.0f,1.0f);	 glVertex3f(0.53f,	-0.25f,-1.0f);

	 	 glTexCoord2f(0.0f,1.0f);	 glVertex3f(0.23f,	-0.25f,-1.0f);

	 glEnd();

	 if	(useMultitexture)	{

	 	 glBindTexture(GL_TEXTURE_2D,multiLogo);

	 	 glBegin(GL_QUADS);

	 	 	 glTexCoord2f(0.0f,0.0f);	 glVertex3f(-0.53f,	-0.25f,-1.0f);

	 	 	 glTexCoord2f(1.0f,0.0f);	 glVertex3f(-0.33f,	-0.25f,-1.0f);

	 	 	 glTexCoord2f(1.0f,1.0f);	 glVertex3f(-0.33f,	-0.15f,-1.0f);

	 	 	 glTexCoord2f(0.0f,1.0f);	 glVertex3f(-0.53f,	-0.15f,-1.0f);

	 	 glEnd();

	 }

	 glDepthFunc(GL_LEQUAL);

}



bool	doMesh1TexelUnits(void)	{

	 GLfloat	c[4]={0.0f,0.0f,0.0f,1.0f};	 	 	 	 	

	 GLfloat	n[4]={0.0f,0.0f,0.0f,1.0f};	 	 	 	 	

	 GLfloat	s[4]={0.0f,0.0f,0.0f,1.0f};	 	 	 	 	

	 GLfloat	t[4]={0.0f,0.0f,0.0f,1.0f};	 	 	 	 	

	 GLfloat	l[4];	 	 	 	 	 	 	

	 GLfloat	Minv[16];	 	 	 	 	 	 	

	 int	i;

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	 	

	 //	

	 glLoadIdentity();

	 glRotatef(-yrot,0.0f,1.0f,0.0f);

	 glRotatef(-xrot,1.0f,0.0f,0.0f);

	 glTranslatef(0.0f,0.0f,-z);

	 glGetFloatv(GL_MODELVIEW_MATRIX,Minv);

	 glLoadIdentity();

	 glTranslatef(0.0f,0.0f,z);

	 glRotatef(xrot,1.0f,0.0f,0.0f);

	 glRotatef(yrot,0.0f,1.0f,0.0f);

	 //	

	 l[0]=LightPosition[0];

	 l[1]=LightPosition[1];

	 l[2]=LightPosition[2];

	 l[3]=1.0f;	 	 	 	 	 	 	 	

	 VMatMult(Minv,l);

1:



	 glBindTexture(GL_TEXTURE_2D,	bump[filter]);

	 glDisable(GL_BLEND);

	 glDisable(GL_LIGHTING);

	 doCube();

2:

11

	 	

	 glBindTexture(GL_TEXTURE_2D,invbump[filter]);

	 glBlendFunc(GL_ONE,GL_ONE);

	 glDepthFunc(GL_LEQUAL);

	 glEnable(GL_BLEND);

	 glBegin(GL_QUADS);

	 	 //	

	 	 n[0]=0.0f;

	 	 n[1]=0.0f;

	 	 n[2]=1.0f;

	 	 s[0]=1.0f;

	 	 s[1]=0.0f;

	 	 s[2]=0.0f;

	 	 t[0]=0.0f;

	 	 t[1]=1.0f;

	 	 t[2]=0.0f;

	 	 for	(i=0;	i<4;	i++)	{

	 	 	 c[0]=data[5*i+2];

	 	 	 c[1]=data[5*i+3];

	 	 	 c[2]=data[5*i+4];

	 	 	 SetUpBumps(n,c,l,s,t);

	 	 	 //	

	 	 	 glTexCoord2f(data[5*i]+c[0],	data[5*i+1]+c[1]);

	 	 	 glVertex3f(data[5*i+2],	data[5*i+3],	data[5*i+4]);

	 	 }

	 	 //	

	 	 n[0]=0.0f;

	 	 n[1]=0.0f;



	 	 n[2]=-1.0f;

	 	 s[0]=-1.0f;

	 	 s[1]=0.0f;

	 	 s[2]=0.0f;

	 	 t[0]=0.0f;

	 	 t[1]=1.0f;

	 	 t[2]=0.0f;

	 	 for	(i=4;	i<8;	i++)	{

	 	 	 c[0]=data[5*i+2];

	 	 	 c[1]=data[5*i+3];

	 	 	 c[2]=data[5*i+4];

	 	 	 SetUpBumps(n,c,l,s,t);

	 	 	 glTexCoord2f(data[5*i]+c[0],	data[5*i+1]+c[1]);

	 	 	 glVertex3f(data[5*i+2],	data[5*i+3],	data[5*i+4]);

	 	 }

	 	 //	

	 	 n[0]=0.0f;

	 	 n[1]=1.0f;

	 	 n[2]=0.0f;

	 	 s[0]=1.0f;

	 	 s[1]=0.0f;

	 	 s[2]=0.0f;

	 	 t[0]=0.0f;

	 	 t[1]=0.0f;

	 	 t[2]=-1.0f;

	 	 for	(i=8;	i<12;	i++)	{

	 	 	 c[0]=data[5*i+2];

	 	 	 c[1]=data[5*i+3];

	 	 	 c[2]=data[5*i+4];

	 	 	 SetUpBumps(n,c,l,s,t);

	 	 	 glTexCoord2f(data[5*i]+c[0],	data[5*i+1]+c[1]);

	 	 	 glVertex3f(data[5*i+2],	data[5*i+3],	data[5*i+4]);

	 	 }

	 	 //	

	 	 n[0]=0.0f;

	 	 n[1]=-1.0f;

	 	 n[2]=0.0f;

	 	 s[0]=-1.0f;

	 	 s[1]=0.0f;

	 	 s[2]=0.0f;

	 	 t[0]=0.0f;

	 	 t[1]=0.0f;

	 	 t[2]=-1.0f;

	 	 for	(i=12;	i<16;	i++)	{

	 	 	 c[0]=data[5*i+2];

	 	 	 c[1]=data[5*i+3];

	 	 	 c[2]=data[5*i+4];

	 	 	 SetUpBumps(n,c,l,s,t);

	 	 	 glTexCoord2f(data[5*i]+c[0],	data[5*i+1]+c[1]);

	 	 	 glVertex3f(data[5*i+2],	data[5*i+3],	data[5*i+4]);



	 	 }

	 	 //	

	 	 n[0]=1.0f;

	 	 n[1]=0.0f;

	 	 n[2]=0.0f;

	 	 s[0]=0.0f;

	 	 s[1]=0.0f;

	 	 s[2]=-1.0f;

	 	 t[0]=0.0f;

	 	 t[1]=1.0f;

	 	 t[2]=0.0f;

	 	 for	(i=16;	i<20;	i++)	{

	 	 	 c[0]=data[5*i+2];

	 	 	 c[1]=data[5*i+3];

	 	 	 c[2]=data[5*i+4];

	 	 	 SetUpBumps(n,c,l,s,t);

	 	 	 glTexCoord2f(data[5*i]+c[0],	data[5*i+1]+c[1]);

	 	 	 glVertex3f(data[5*i+2],	data[5*i+3],	data[5*i+4]);

	 	 }

	 	 //	

	 	 n[0]=-1.0f;

	 	 n[1]=0.0f;

	 	 n[2]=0.0f;

	 	 s[0]=0.0f;

	 	 s[1]=0.0f;

	 	 s[2]=1.0f;

	 	 t[0]=0.0f;

	 	 t[1]=1.0f;

	 	 t[2]=0.0f;

	 	 for	(i=20;	i<24;	i++)	{

	 	 	 c[0]=data[5*i+2];

	 	 	 c[1]=data[5*i+3];

	 	 	 c[2]=data[5*i+4];

	 	 	 SetUpBumps(n,c,l,s,t);

	 	 	 glTexCoord2f(data[5*i]+c[0],	data[5*i+1]+c[1]);

	 	 	 glVertex3f(data[5*i+2],	data[5*i+3],	data[5*i+4]);

	 	 }

	 glEnd();

3:

Use	(colored)	base-texture
GL_DST_COLOR,	GL_SRC_COLOR
2



GL_MODULATE

	 if	(!emboss)	{

	 	 glTexEnvf	(GL_TEXTURE_ENV,	GL_TEXTURE_ENV_MODE,	GL_MODULATE);

	 	 glBindTexture(GL_TEXTURE_2D,texture[filter]);

	 	 glBlendFunc(GL_DST_COLOR,GL_SRC_COLOR);

	 	 glEnable(GL_LIGHTING);

	 	 doCube();

	 }

:

	 xrot+=xspeed;

	 yrot+=yspeed;

	 if	(xrot>360.0f)	xrot-=360.0f;

	 if	(xrot<0.0f)	xrot+=360.0f;

	 if	(yrot>360.0f)	yrot-=360.0f;

	 if	(yrot<0.0f)	yrot+=360.0f;

	 //

	 doLogo();

	 return	true;	 	 	 	 	 	 	

}

bool	doMesh2TexelUnits(void)	{

	 GLfloat	c[4]={0.0f,0.0f,0.0f,1.0f};	 	 	 	 	

	 GLfloat	n[4]={0.0f,0.0f,0.0f,1.0f};	 	 	 	 	

	 GLfloat	s[4]={0.0f,0.0f,0.0f,1.0f};	 	 	 	 	

	 GLfloat	t[4]={0.0f,0.0f,0.0f,1.0f};	 	 	 	 	

	 GLfloat	l[4];	 	 	 	 	 	 	

	 GLfloat	Minv[16];	 	 	 	 	 	 	

	 int	i;



	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	 	

	 //	

	 glLoadIdentity();

	 glRotatef(-yrot,0.0f,1.0f,0.0f);

	 glRotatef(-xrot,1.0f,0.0f,0.0f);

	 glTranslatef(0.0f,0.0f,-z);

	 glGetFloatv(GL_MODELVIEW_MATRIX,Minv);

	 glLoadIdentity();

	 glTranslatef(0.0f,0.0f,z);

	 glRotatef(xrot,1.0f,0.0f,0.0f);

	 glRotatef(yrot,0.0f,1.0f,0.0f);

	 //	

	 l[0]=LightPosition[0];

	 l[1]=LightPosition[1];

	 l[2]=LightPosition[2];

	 l[3]=1.0f;	 	 	 	 	 	 	 	

	 VMatMult(Minv,l);

1:

0

1

	 //		#0

	 glActiveTextureARB(GL_TEXTURE0_ARB);



	 glEnable(GL_TEXTURE_2D);

	 glBindTexture(GL_TEXTURE_2D,	bump[filter]);

	 glTexEnvf	(GL_TEXTURE_ENV,	GL_TEXTURE_ENV_MODE,	GL_COMBINE_EXT);

	 glTexEnvf	(GL_TEXTURE_ENV,	GL_COMBINE_RGB_EXT,	GL_REPLACE);

	 //		#1

	 glActiveTextureARB(GL_TEXTURE1_ARB);

	 glEnable(GL_TEXTURE_2D);

	 glBindTexture(GL_TEXTURE_2D,	invbump[filter]);

	 glTexEnvf	(GL_TEXTURE_ENV,	GL_TEXTURE_ENV_MODE,	GL_COMBINE_EXT);

	 glTexEnvf	(GL_TEXTURE_ENV,	GL_COMBINE_RGB_EXT,	GL_ADD);

	 //	

	 glDisable(GL_BLEND);

	 glDisable(GL_LIGHTING);

doMesh1TexelUnitsglMultiTexCoor2fARBglTexCoord2f
GL_TEXTUREi_ARB0GL_TEXTUREi_ARB31

	 glBegin(GL_QUADS);

	 	 //	

	 	 n[0]=0.0f;

	 	 n[1]=0.0f;

	 	 n[2]=1.0f;

	 	 s[0]=1.0f;

	 	 s[1]=0.0f;

	 	 s[2]=0.0f;

	 	 t[0]=0.0f;

	 	 t[1]=1.0f;

	 	 t[2]=0.0f;

	 	 for	(i=0;	i<4;	i++)	{

	 	 	 c[0]=data[5*i+2];

	 	 	 c[1]=data[5*i+3];

	 	 	 c[2]=data[5*i+4];

	 	 	 SetUpBumps(n,c,l,s,t);

	 	 	 glMultiTexCoord2fARB(GL_TEXTURE0_ARB,data[5*i],	data[5*i+1]);

	 	 	 glMultiTexCoord2fARB(GL_TEXTURE1_ARB,data[5*i]+c[0],	data[5*i+1]+c[1]);

	 	 	 glVertex3f(data[5*i+2],	data[5*i+3],	data[5*i+4]);

	 	 }

	 	 //	

	 	 n[0]=0.0f;

	 	 n[1]=0.0f;

	 	 n[2]=-1.0f;

	 	 s[0]=-1.0f;

	 	 s[1]=0.0f;



	 	 s[2]=0.0f;

	 	 t[0]=0.0f;

	 	 t[1]=1.0f;

	 	 t[2]=0.0f;

	 	 for	(i=4;	i<8;	i++)	{

	 	 	 c[0]=data[5*i+2];

	 	 	 c[1]=data[5*i+3];

	 	 	 c[2]=data[5*i+4];

	 	 	 SetUpBumps(n,c,l,s,t);

	 	 	 glMultiTexCoord2fARB(GL_TEXTURE0_ARB,data[5*i],	data[5*i+1]);

	 	 	 glMultiTexCoord2fARB(GL_TEXTURE1_ARB,data[5*i]+c[0],	data[5*i+1]+c[1]);

	 	 	 glVertex3f(data[5*i+2],	data[5*i+3],	data[5*i+4]);

	 	 }

	 	 //	

	 	 n[0]=0.0f;

	 	 n[1]=1.0f;

	 	 n[2]=0.0f;

	 	 s[0]=1.0f;

	 	 s[1]=0.0f;

	 	 s[2]=0.0f;

	 	 t[0]=0.0f;

	 	 t[1]=0.0f;

	 	 t[2]=-1.0f;

	 	 for	(i=8;	i<12;	i++)	{

	 	 	 c[0]=data[5*i+2];

	 	 	 c[1]=data[5*i+3];

	 	 	 c[2]=data[5*i+4];

	 	 	 SetUpBumps(n,c,l,s,t);

	 	 	 glMultiTexCoord2fARB(GL_TEXTURE0_ARB,data[5*i],	data[5*i+1]);

	 	 	 glMultiTexCoord2fARB(GL_TEXTURE1_ARB,data[5*i]+c[0],	data[5*i+1]+c[1]);

	 	 	 glVertex3f(data[5*i+2],	data[5*i+3],	data[5*i+4]);

	 	 }

	 	 //	

	 	 n[0]=0.0f;

	 	 n[1]=-1.0f;

	 	 n[2]=0.0f;

	 	 s[0]=-1.0f;

	 	 s[1]=0.0f;

	 	 s[2]=0.0f;

	 	 t[0]=0.0f;

	 	 t[1]=0.0f;

	 	 t[2]=-1.0f;

	 	 for	(i=12;	i<16;	i++)	{

	 	 	 c[0]=data[5*i+2];

	 	 	 c[1]=data[5*i+3];

	 	 	 c[2]=data[5*i+4];

	 	 	 SetUpBumps(n,c,l,s,t);

	 	 	 glMultiTexCoord2fARB(GL_TEXTURE0_ARB,data[5*i],	data[5*i+1]);

	 	 	 glMultiTexCoord2fARB(GL_TEXTURE1_ARB,data[5*i]+c[0],	data[5*i+1]+c[1]);

	 	 	 glVertex3f(data[5*i+2],	data[5*i+3],	data[5*i+4]);



	 	 }

	 	 //	

	 	 n[0]=1.0f;

	 	 n[1]=0.0f;

	 	 n[2]=0.0f;

	 	 s[0]=0.0f;

	 	 s[1]=0.0f;

	 	 s[2]=-1.0f;

	 	 t[0]=0.0f;

	 	 t[1]=1.0f;

	 	 t[2]=0.0f;

	 	 for	(i=16;	i<20;	i++)	{

	 	 	 c[0]=data[5*i+2];

	 	 	 c[1]=data[5*i+3];

	 	 	 c[2]=data[5*i+4];

	 	 	 SetUpBumps(n,c,l,s,t);

	 	 	 glMultiTexCoord2fARB(GL_TEXTURE0_ARB,data[5*i],	data[5*i+1]);

	 	 	 glMultiTexCoord2fARB(GL_TEXTURE1_ARB,data[5*i]+c[0],	data[5*i+1]+c[1]);

	 	 	 glVertex3f(data[5*i+2],	data[5*i+3],	data[5*i+4]);

	 	 }

	 	 //	

	 	 n[0]=-1.0f;

	 	 n[1]=0.0f;

	 	 n[2]=0.0f;

	 	 s[0]=0.0f;

	 	 s[1]=0.0f;

	 	 s[2]=1.0f;

	 	 t[0]=0.0f;

	 	 t[1]=1.0f;

	 	 t[2]=0.0f;

	 	 for	(i=20;	i<24;	i++)	{

	 	 	 c[0]=data[5*i+2];

	 	 	 c[1]=data[5*i+3];

	 	 	 c[2]=data[5*i+4];

	 	 	 SetUpBumps(n,c,l,s,t);

	 	 	 glMultiTexCoord2fARB(GL_TEXTURE0_ARB,data[5*i],	data[5*i+1]);

	 	 	 glMultiTexCoord2fARB(GL_TEXTURE1_ARB,data[5*i]+c[0],	data[5*i+1]+c[1]);

	 	 	 glVertex3f(data[5*i+2],	data[5*i+3],	data[5*i+4]);

	 	 }

	 glEnd();

2



	 glActiveTextureARB(GL_TEXTURE1_ARB);

	 glDisable(GL_TEXTURE_2D);

	 glActiveTextureARB(GL_TEXTURE0_ARB);

	 if	(!emboss)	{

	 	 glTexEnvf	(GL_TEXTURE_ENV,	GL_TEXTURE_ENV_MODE,	GL_MODULATE);

	 	 glBindTexture(GL_TEXTURE_2D,texture[filter]);

	 	 glBlendFunc(GL_DST_COLOR,GL_SRC_COLOR);

	 	 glEnable(GL_BLEND);

	 	 glEnable(GL_LIGHTING);

	 	 doCube();

	 }

	 xrot+=xspeed;

	 yrot+=yspeed;

	 if	(xrot>360.0f)	xrot-=360.0f;

	 if	(xrot<0.0f)	xrot+=360.0f;

	 if	(yrot>360.0f)	yrot-=360.0f;

	 if	(yrot<0.0f)	yrot+=360.0f;

	 doLogo();

	 return	true;	 	 	 	 	 	 	 	

}

bool	doMeshNoBumps(void)	{

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	 	

	 glLoadIdentity();	 	 	 	 	 	 	

	 glTranslatef(0.0f,0.0f,z);



	 glRotatef(xrot,1.0f,0.0f,0.0f);

	 glRotatef(yrot,0.0f,1.0f,0.0f);

	 if	(useMultitexture)	{

	 	 glActiveTextureARB(GL_TEXTURE1_ARB);

	 	 glDisable(GL_TEXTURE_2D);

	 	 glActiveTextureARB(GL_TEXTURE0_ARB);

	 }

	 glDisable(GL_BLEND);

	 glBindTexture(GL_TEXTURE_2D,texture[filter]);

	 glBlendFunc(GL_DST_COLOR,GL_SRC_COLOR);

	 glEnable(GL_LIGHTING);

	 doCube();

	 xrot+=xspeed;

	 yrot+=yspeed;

	 if	(xrot>360.0f)	xrot-=360.0f;

	 if	(xrot<0.0f)	xrot+=360.0f;

	 if	(yrot>360.0f)	yrot-=360.0f;

	 if	(yrot<0.0f)	yrot+=360.0f;

	 doLogo();

	 return	true;	 	 	 	 	 	 	 	

}

bool	DrawGLScene(GLvoid)	

{

	 if	(bumps)	{

	 	 if	(useMultitexture	&&	maxTexelUnits>1)

	 	 	 return	doMesh2TexelUnits();

	 	 else	return	doMesh1TexelUnits();		 }

	 else	return	doMeshNoBumps();

}

OpenGL

GLvoid	KillGLWindow(GLvoid)	 	



OpenGL

BOOL	CreateGLWindow(char*	title,	int	width,	int	height,	int	bits,	bool	fullscreenflag)

Windows

LRESULT	CALLBACK	WndProc(	 HWND	hWnd,

	 	 	 	 UINT	uMsg,	 	 	 	 	

	 	 	 	 WPARAM	wParam,	 	 	 	 	

	 	 	 	 LPARAM	lParam)	 	 	 	 	

Windows	:

E:	
M:	
B:	
F:	
:	

	 	 	 	 if	(keys['E'])

	 	 	 	 {

	 	 	 	 	 keys['E']=false;

	 	 	 	 	 emboss=!emboss;

	 	 	 	 }

	 	 	 	 if	(keys['M'])

	 	 	 	 {

	 	 	 	 	 keys['M']=false;

	 	 	 	 	 useMultitexture=((!useMultitexture)	&&	multitextureSupported);

	 	 	 	 }

	 	 	 	 if	(keys['B'])

	 	 	 	 {

	 	 	 	 	 keys['B']=false;



	 	 	 	 	 bumps=!bumps;

	 	 	 	 }

	 	 	 	 if	(keys['F'])

	 	 	 	 {

	 	 	 	 	 keys['F']=false;

	 	 	 	 	 filter++;

	 	 	 	 	 filter%=3;

	 	 	 	 }

	 	 	 	 if	(keys[VK_PRIOR])

	 	 	 	 {

	 	 	 	 	 z-=0.02f;

	 	 	 	 }

	 	 	 	 if	(keys[VK_NEXT])

	 	 	 	 {

	 	 	 	 	 z+=0.02f;

	 	 	 	 }

	 	 	 	 if	(keys[VK_UP])

	 	 	 	 {

	 	 	 	 	 xspeed-=0.01f;

	 	 	 	 }

	 	 	 	 if	(keys[VK_DOWN])

	 	 	 	 {

	 	 	 	 	 xspeed+=0.01f;

	 	 	 	 }

	 	 	 	 if	(keys[VK_RIGHT])

	 	 	 	 {

	 	 	 	 	 yspeed+=0.01f;

	 	 	 	 }

	 	 	 	 if	(keys[VK_LEFT])

	 	 	 	 {

	 	 	 	 	 yspeed-=0.01f;

	 	 	 	 }

256x256
	



50%(RGB=127,127,127),	
1/4

http://www.glhint.de

Michael	I.	Gold	
Diego	Tártara	
NVidia	Internet
NeheOpenGL
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3D

18

Photoshop

Photoshop
2128x128256x256
(distort)*.bmp

66

GLuint	 texture[6];	 	 	 	 	 	 	 	



int	LoadGLTextures()	 	 	 	 	 	 	 	

{

	 int	Status=FALSE;	 	 	 	 	 	 	

	 AUX_RGBImageRec	*TextureImage[2];	 	 	 	 	 	

	 memset(TextureImage,0,sizeof(void	*)*2);			 	 										

	 //	*.bmp

	 if	((TextureImage[0]=LoadBMP("Data/BG.bmp"))	&&		 	 	

	 	 (TextureImage[1]=LoadBMP("Data/Reflect.bmp")))	 	 	

	 {

	 	 Status=TRUE;	 	 	 	 	 	 	

	 	 glGenTextures(6,	&texture;[0]);		 	 	 	

	 	 for	(int	loop=0;	loop<=1;	loop++)

	 	 {

	 	 	 //	

	 	 	 glBindTexture(GL_TEXTURE_2D,	texture[loop]);	 	

	 	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,GL_NEAREST);

	 	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MIN_FILTER,GL_NEAREST);

	 	 	 glTexImage2D(GL_TEXTURE_2D,	0,	3,	TextureImage[loop]->sizeX,	TextureImage[loop]->sizeY,

	 	 	 	 0,	GL_RGB,	GL_UNSIGNED_BYTE,	TextureImage[loop]->data);

	 	 	 //	

	 	 	 glBindTexture(GL_TEXTURE_2D,	texture[loop+2]);	 	

	 	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,GL_LINEAR);

	 	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MIN_FILTER,GL_LINEAR);

	 	 	 glTexImage2D(GL_TEXTURE_2D,	0,	3,	TextureImage[loop]->sizeX,	TextureImage[loop]->sizeY,

	 	 	 	 0,	GL_RGB,	GL_UNSIGNED_BYTE,	TextureImage[loop]->data);

	 	 	 //	Mipmap

	 	 	 glBindTexture(GL_TEXTURE_2D,	texture[loop+4]);	 	

	 	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,GL_LINEAR);

	 	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MIN_FILTER,GL_LINEAR_MIPMAP_NEAREST);

	 	 	 gluBuild2DMipmaps(GL_TEXTURE_2D,	3,	TextureImage[loop]->sizeX,	TextureImage[loop]->sizeY,

	 	 	 	 GL_RGB,	GL_UNSIGNED_BYTE,	TextureImage[loop]->data);

	 	 }

	 	 for	(loop=0;	loop<=1;	loop++)

	 	 {

	 								if	(TextureImage[loop])		 	 	 	 	

	 	 				{

	 	 	 								if	(TextureImage[loop]->data)	 	 	

	 	 	 	 				{

	 	 	 	 	 								free(TextureImage[loop]->data);	

	 	 	 	 	 }



	 	 	 	 	 free(TextureImage[loop]);	 	

	 	 	 }

	 	 }

	 }

	 return	Status;	 	 	 	

}

[-1,1][-0.5,0.5]

GLvoid	glDrawCube()

{

	 	 glBegin(GL_QUADS);

	 	 //	

	 	 glNormal3f(	0.0f,	0.0f,	0.5f);

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,		1.0f);

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,		1.0f);

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,		1.0f);

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,		1.0f);

	 	 //	

	 	 glNormal3f(	0.0f,	0.0f,-0.5f);

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,	-1.0f);

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,	-1.0f);

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,	-1.0f);

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,	-1.0f);

	 	 //	

	 	 glNormal3f(	0.0f,	0.5f,	0.0f);

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,	-1.0f);

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-1.0f,		1.0f,		1.0f);

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	1.0f,		1.0f,		1.0f);

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,	-1.0f);

	 	 //	

	 	 glNormal3f(	0.0f,-0.5f,	0.0f);

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(-1.0f,	-1.0f,	-1.0f);

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(	1.0f,	-1.0f,	-1.0f);

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,		1.0f);

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,		1.0f);

	 	 //	

	 	 glNormal3f(	0.5f,	0.0f,	0.0f);

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,	-1.0f);

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,	-1.0f);

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,		1.0f);

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,		1.0f);

	 	 //	

	 	 glNormal3f(-0.5f,	0.0f,	0.0f);



	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,	-1.0f);

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,		1.0f);

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,		1.0f);

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,	-1.0f);

	 glEnd();

}

OpenGL
OpenGL

	 glTexGeni(GL_S,	GL_TEXTURE_GEN_MODE,	GL_SPHERE_MAP);	 	 	

	 glTexGeni(GL_T,	GL_TEXTURE_GEN_MODE,	GL_SPHERE_MAP);	 	 	

OpenGLOpenGL

int	DrawGLScene(GLvoid)

{

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	 	

	 glLoadIdentity();	 	 	 	 	 	 	

	 glTranslatef(0.0f,0.0f,z);

	 glEnable(GL_TEXTURE_GEN_S);	 	 	 	 	 	

	 glEnable(GL_TEXTURE_GEN_T);	 	 	 	 	 	

	 glBindTexture(GL_TEXTURE_2D,	texture[filter+(filter+1)]);	 	

	 glPushMatrix();

	 glRotatef(xrot,1.0f,0.0f,0.0f);

	 glRotatef(yrot,0.0f,1.0f,0.0f);

	 switch(object)

	 {

	 case	0:

	 	 glDrawCube();

	 	 break;

	 case	1:

	 	 glTranslatef(0.0f,0.0f,-1.5f);	 	 	 	 	

	 	 gluCylinder(quadratic,1.0f,1.0f,3.0f,32,32);	 	 	

	 	 break;

	 case	2:

	 	 gluSphere(quadratic,1.3f,32,32);	 	 	 	 	

	 	 break;



	 case	3:

	 	 glTranslatef(0.0f,0.0f,-1.5f);	 	 	 	 	

	 	 gluCylinder(quadratic,1.0f,0.0f,3.0f,32,32);	 	 	

	 	 break;

	 };

	 glPopMatrix();

	 glDisable(GL_TEXTURE_GEN_S);	 	 	 	 	 	

	 glDisable(GL_TEXTURE_GEN_T);	 	 	 	 	

	 xrot+=xspeed;

	 yrot+=yspeed;

	 return	TRUE;	 	 	 	 	 	 	 	

}

	 	 	 	 if	(keys['	']	&&	!sp)

	 	 	 	 {

	 	 	 	 	 sp=TRUE;

	 	 	 	 	 object++;

	 	 	 	 	 if(object>3)

	 	 	 	 	 	 object=0;

	 	 	 	 }
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TGA:

OpenGL

AUX*.bmpTarga(TGA)alpha

glaux.hglaux.libglaux

#include	 <stdarg.h>	 	 	 	 	 	 	 	

#include	 <string.h>	 	 	 	 	 	 	 	

swidthsheightbase

int	 	 scroll;		 	 	 	 	 	 	 	

int	 	 maxtokens;	 	 	 	 	 	 	 	

int	 	 swidth;		 	 	 	 	 	 	 	

int	 	 sheight;	 	 	 	 	 	 	 	



GLuint	 	 base;	 	 	 	 	 	 	 	 	

TGA

typedef	struct	 	 	 	 	 	 	 	 	 	

{

	 GLubyte	*imageData;	 	 	 	 	 	 	 	

	 GLuint	 bpp;	 	 	 	 	 	 	 	 	

	 GLuint	 width;	 	 	 	 	 	 	 	 	

	 GLuint	 height;		 	 	 	 	 	 	 	

	 GLuint	 texID;	 	 	 	 	 	 	 	 	

}	TextureImage;		 	 	 	 	 	 	 	 	

TextureImage	 textures[1];	 	 	 	 	 	 	 	

TGA24/32TGA

TGA12typeOpenGL24GL_RGB32GL_RGBA

bool	LoadTGA(TextureImage	*texture,	char	*filename)	 	 	 	 	

{

	 GLubyte		 TGAheader[12]={0,0,2,0,0,0,0,0,0,0,0,0};	 	 	

	 GLubyte		 TGAcompare[12];		 	 	 	 	

	 GLubyte		 header[6];	 	 	 	 	 	

	 GLuint	 	 bytesPerPixel;	 	 	 	 	 	

	 GLuint	 	 imageSize;	 	 	 	 	 	

	 GLuint	 	 temp;	 	 	 	 	 	 	

	 GLuint	 	 type=GL_RGBA;	 	 	 	 	 	

TGATGA

Tga
	rgb	

32



0 1 	0		255		0	 0
1 1 0	1	 0
2 1 	2tga62	rgb	 2
3

5 0

0
4 0
5 0
6 0
7 0
8							10												
8

2 	x	0 0
9
10

2 	y	0 0
11
12

2 256
13
14

2 256
15
16 1 bit 32

17 1
bits	3-0	-		TGA	24	0
bit	4	-		0
bit	5	-	0	=	1	=	
0x00

00100000(2)

18 x	rgb	 ...

	 FILE	*file	=	fopen(filename,	"rb");	 	 	 	 	 	



	 if(	 file==NULL	||	 	 	 	 	 	 	

	 	 fread(TGAcompare,1,sizeof(TGAcompare),file)!=sizeof(TGAcompare)	||	

	 	 memcmp(TGAheader,TGAcompare,sizeof(TGAheader))!=0	 	 ||	

	 	 fread(header,1,sizeof(header),file)!=sizeof(header))	 	 	

	 {

	 	 if	(file	==	NULL)	 	 	 	 	 	 	

	 	 	 return	false;	 	 	 	 	 	 	

	 	 else

	 	 {

	 	 	 fclose(file);	 	 	 	 	 	

	 	 	 return	false;	 	 	 	 	 	 	

	 	 }

	 }

24/32TGA

	 texture->width		=	header[1]	*	256	+	header[0];	 	 	 	 	

	 texture->height	=	header[3]	*	256	+	header[2];	 	 	 	 	

		 if(	 texture->width	 <=0	 ||	 	 	 	 	 	

	 	 texture->height	<=0	 ||	 	 	 	 	 	

	 	 (header[4]!=24	&&	header[4]!=32))	 	 	 	 	

	 {

	 	 fclose(file);	 	 	 	 	 	 	 	

	 	 return	false;	 	 	 	 	 	 	 	

	 }

	 texture->bpp	 =	header[4];	 	 	 	 	 	 	

	 bytesPerPixel	 =	texture->bpp/8;	 	 	 	 	 	 	

	 imageSize	 =	texture->width*texture->height*bytesPerPixel;		 	 	

	 texture->imageData=(GLubyte	*)malloc(imageSize);	 	 	 	



	 if(	 texture->imageData==NULL	||	 	 	 	 	 	

	 	 fread(texture->imageData,	1,	imageSize,	file)!=imageSize)	 	

	 {

	 	 if(texture->imageData!=NULL)	 	 	 	 	

	 	 	 free(texture->imageData);	 	 	 	 	

	 	 fclose(file);	 	 	 	 	 	 	

	 	 return	false;	 	 	 	 	 	 	

	 }

TGABGROpenGLRGBRBTGAOpenGL

	 for(GLuint	i=0;	i<int(imageSize);	i+=bytesPerPixel)	 	 	 	

	 {	 	 	 	 	 	 	 	 	

	 	 temp=texture->imageData[i];	 	 	 	 	 	

	 	 texture->imageData[i]	=	texture->imageData[i	+	2];	 	

	 	 texture->imageData[i	+	2]	=	temp;	 	 	 	

	 }

	 fclose	(file);	 	 	 	 	 	 	 	

	 //	

	 glGenTextures(1,	&texture;[0].texID);	 	 	 	 	 	

	 glBindTexture(GL_TEXTURE_2D,	texture[0].texID);		 	 	

	 glTexParameterf(GL_TEXTURE_2D,	GL_TEXTURE_MIN_FILTER,	GL_LINEAR);	 	

	 glTexParameterf(GL_TEXTURE_2D,	GL_TEXTURE_MAG_FILTER,	GL_LINEAR);	 	

24GL_RGB

	 if	(texture[0].bpp==24)		 	 	 	 	 	 	

	 {

	 	 type=GL_RGB;	 	 	 	 	 	 	 	



	 }

OpenGL

	 glTexImage2D(GL_TEXTURE_2D,	0,	type,	texture[0].width,	texture[0].height,	0,	type,	GL_UNSIGNED_BYTE,	texture[0].imageData);

	 return	true;	 	 	 	 	 	 	 	 	

}

0

GLvoid	BuildFont(GLvoid)	 	 	 	 	 	 	 	

{

	 base=glGenLists(256);	 	 	 	 	 	 	

	 glBindTexture(GL_TEXTURE_2D,	textures[0].texID);	 	 	 	

	 for	(int	loop1=0;	loop1<256;	loop1++)	 	 	 	 	

	 {

	 	 float	cx=float(loop1%16)/16.0f;		 	 	 	

	 	 float	cy=float(loop1/16)/16.0f;		 	 	 	

	 	 glNewList(base+loop1,GL_COMPILE);	 	 	 	 	

	 	 	 glBegin(GL_QUADS);	 	 	 	 	 	

	 	 	 	 glTexCoord2f(cx,1.0f-cy-0.0625f);	 	 	

	 	 	 	 glVertex2d(0,16);	 	 	 	 	

	 	 	 	 glTexCoord2f(cx+0.0625f,1.0f-cy-0.0625f);	 	

	 	 	 	 glVertex2i(16,16);	 	 	 	 	

	 	 	 	 glTexCoord2f(cx+0.0625f,1.0f-cy-0.001f);	 	

	 	 	 	 glVertex2i(16,0);	 	 	 	 	

	 	 	 	 glTexCoord2f(cx,1.0f-cy-0.001f);	 	 	

	 	 	 	 glVertex2i(0,0);	 	 	 	 	

	 	 	 glEnd();	 	 	 	 	 	 	

	 	 	 glTranslated(14,0,0);	 	 	 	 	

	 	 glEndList();	 	 	 	 	 	 	

	 }	 	 	 	 	 	 	 	 	

}



GLvoid	KillFont(GLvoid)

{

	 glDeleteLists(base,256);	 	 	 	 	 	 	

}

glPrintY

GLvoid	glPrint(GLint	x,	GLint	y,	int	set,	const	char	*fmt,	...)

{

	 char	 text[1024];	 	 	 	 	 	

	 va_list	ap;	 	 	 	 	 	 	 	

	 if	(fmt	==	NULL)	 	 	 	 	 	 	 	

	 	 return;		 	 	 	 	 	 	 	

	 va_start(ap,	fmt);	 	 	 	 	 	 	 	

	 				vsprintf(text,	fmt,	ap);	 	 	 	 	 	 	

	 va_end(ap);	 	 	 	 	 	 	 	 	

	 if	(set>1)	 	 	 	 	 	 	 	

	 {

	 	 set=1;	 	 	 	 	 	 	 	 	

	 }

	 glEnable(GL_TEXTURE_2D);	 	 	 	 	 	 	

	 glLoadIdentity();	 	 	 	 	 	 	 	

	 glTranslated(x,y,0);	 	 	 	 	 	 	

	 glListBase(base-32+(128*set));	 	 	 	 	 	

	 glScalef(1.0f,2.0f,1.0f);	 	 	 	 	 	 	

	 glCallLists(strlen(text),GL_UNSIGNED_BYTE,	text);	 	 	 	

	 glDisable(GL_TEXTURE_2D);	 	 	 	 	 	 	

}

(0,0)-(640,480)

GLvoid	ReSizeGLScene(GLsizei	width,	GLsizei	height)



{

	 swidth=width;	 	 	 	 	 	 	 	 	

	 sheight=height;		 	 	 	 	 	 	 	

	 if	(height==0)	 	 	 	 	 	 	 	 	

	 {

	 	 height=1;	 	 	 	 	 	 	 	

	 }

	 glViewport(0,0,width,height);	 	 	 	 	 	 	

	 glMatrixMode(GL_PROJECTION);	 	 	 	 	 	 	

	 glLoadIdentity();	 	 	 	 	 	 	 	

	 glOrtho(0.0f,640,480,0.0f,-1.0f,1.0f);	 	 	 	 	 	

	 glMatrixMode(GL_MODELVIEW);	 	 	 	 	 	 	

	 glLoadIdentity();	 	 	 	 	 	

}

int	InitGL(GLvoid)	 	 	 	

{

	 if	(!LoadTGA(&textures;[0],"Data/Font.TGA"))	 	 	 	 	 	

	 {

	 	 return	false;	 	 	 	 	 	 	 	

	 }

	 BuildFont();	 	 	 	 	 	 	 	 	

	 glShadeModel(GL_SMOOTH);	 	 	 	 	 	 	 	

	 glClearColor(0.0f,	0.0f,	0.0f,	0.5f);	 	 	 	 	 	

	 glClearDepth(1.0f);	 	 	 	 	 	 	 	

	 glBindTexture(GL_TEXTURE_2D,	textures[0].texID);	 	 	 	 	

	 return	TRUE;	 	 	 	 	 	 	 	 	

}

:)tokenOpenGLcnt
OpenGL

int	DrawGLScene(GLvoid)		 	

{

	 char	 *token;		 	 	 	 	 	 	 	

	 int	 cnt=0;	 	 	 	 	 	 	 	 	



	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	 	 	

	 glColor3f(1.0f,0.5f,0.5f);	 	 	 	 	 	 	

	 glPrint(50,16,1,"Renderer");	 	 	 	 	 	 	

	 glPrint(80,48,1,"Vendor");	 	 	 	 	 	

	 glPrint(66,80,1,"Version");	 	 	 	 	 	

OpenGL“NeHe	Productions”"DancingWind	

	 glColor3f(1.0f,0.7f,0.4f);	 	 	 	 	 	 	

	 glPrint(200,16,1,(char	*)glGetString(GL_RENDERER));	 	 	 	

	 glPrint(200,48,1,(char	*)glGetString(GL_VENDOR));	 	 	 	

	 glPrint(200,80,1,(char	*)glGetString(GL_VERSION));	 	 	 	

	 glColor3f(0.5f,0.5f,1.0f);	 	 	 	 	 	 	

	 glPrint(192,432,1,"NeHe	Productions");	 	 	 	 	

	 glLoadIdentity();	 	 	 	 	 	 	 	

	 glColor3f(1.0f,1.0f,1.0f);	 	 	 	 	 	 	

	 glBegin(GL_LINE_STRIP);		 	 	 	

	 	 glVertex2d(639,417);	 	 	 	 	 	 	

	 	 glVertex2d(		0,417);	 	 	 	 	 	 	

	 	 glVertex2d(		0,480);	 	 	 	 	 	 	

	 	 glVertex2d(639,480);	 	 	 	 	 	

	 	 glVertex2d(639,128);	 	 	 	 	

	 glEnd();	 	 	 	 	 	 	 	

	 glBegin(GL_LINE_STRIP);		 	 	 	

	 	 glVertex2d(		0,128);	 	 	 	 	 	

	 	 glVertex2d(639,128);	 	 	 	 	 	 	

	 	 glVertex2d(639,		1);	 	 	 	 	 	

	 	 glVertex2d(		0,		1);	 	 	 	 	 	 	

	 	 glVertex2d(		0,417);	 	 	 	 	 	

	 glEnd();	 	 	 	 	 	 	 	 	

glScissorGL_SCISSOR_TEST,



	 glScissor(1	 ,int(0.135416f*sheight),swidth-2,int(0.597916f*sheight));	

	 glEnable(GL_SCISSOR_TEST);	 	 	 	 	 	 	

	 char*	text=(char*)malloc(strlen((char	*)glGetString(GL_EXTENSIONS))+1);		

	 strcpy	(text,(char	*)glGetString(GL_EXTENSIONS));	 	 	 	

	 token=strtok(text,"	");		 	 	 	 	 	 	

	 while(token!=NULL)	 	 	 	 	 	 	 	

	 {

	 	 cnt++;	 	 	 	 	 	 	 	 	

	 	 if	(cnt>maxtokens)	 	 	 	 	 	 	

	 	 {

	 	 	 maxtokens=cnt;	 	 	 	 	 	 	

	 	 }

Y3*32=96(0,96)i(0,96+(cnt*32)),i(0,96+
(cnt*32)=scroll)

(0,96)-(0,96+32*9)

1	GL_ARB_multitexture

	 	 glColor3f(0.5f,1.0f,0.5f);	 	 	 	 	 	

	 	 glPrint(0,96+(cnt*32)-scroll,0,"%i",cnt);	 	 	 	

	 	 glColor3f(1.0f,1.0f,0.5f);	 	 	 	 	 	

	 	 glPrint(50,96+(cnt*32)-scroll,0,token);		 	 	



,strtok(NULL,"	

"GL_ARB_multitexture	GL_EXT_abgr	GL_EXT_bgra",
strtok("text","	")text"	"NULLNULLNULL
NULL

NULL

	 	 token=strtok(NULL,"	");		 	 	 	 	 	

	 }

OpenGL

	 glDisable(GL_SCISSOR_TEST);	 	 	 	 	 	 	 	

	 free	(text);	 	 	 	 	 	 	 	 	

OpenGLTRUE

	 glFlush();	 	 	 	 	 	 	 	 	

	 return	TRUE;	 	 	 	 	 	 	 	 	

}

KillGLWindow

	 KillFont();	 	 	 	 	 	 	 	 	



CreateGLWindow(),		WndProc()	

WinMain()

scroll02

	 	 	 	 if	(keys[VK_UP]	&&	(scroll>0))	 	 	 	

	 	 	 	 {

	 	 	 	 	 scroll-=2;	 	 	 	 	

	 	 	 	 }

scroll32*(maxtoken-9),scroll329

	 	 	 	 if	(keys[VK_DOWN]	&&	(scroll<32*(maxtokens-9)))		

	 	 	 	 {

	 	 	 	 	 scroll+=2;	 	 	 	 	

	 	 	 	 }

OpenGLOpenGLTGA
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3D:

3D

cx,cy,cz
keystepstep200200

GLfloat		 xrot,yrot,zrot,		 	 	 	 	 	 	

	 	 xspeed,yspeed,zspeed,	 	 	 	 	 	 	

	 	 cx,cy,cz=-15;	 	 	 	 	 	 	 	

int	 	 key=1;	 	 	 	 	 	 	 	 	

int	 	 step=0,steps=200;	 	 	 	 	 	 	 	

bool	 	 morph=FALSE;	 	 	 	 	 	 	 	



typedef	struct	 	 	 	 	

{

	 float	 x,	y,	z;	 	 	 	 	 	 	

}	VERTEX;	 	 	 	 	 	 	

typedef	struct	 	 	 	 	 	 	 	 	 	

{

	int	 	 verts;	 	 	 	 	 	 	 	 	

	VERTEX		 *points;	 	 	 	 	 	 	 	 	

}	OBJECT;	 	 	 	 	 	 	 	 	 	

maxver52020
helpersourdest

int	 	 maxver;		 	 	 	 	 	 	 	

OBJECT	 	 morph1,morph2,morph3,morph4,	 	 	 	 	 	

	 	 helper,*sour,*dest;	 	 		 	 	 	 	

WndProc()

void	objallocate(OBJECT	*k,int	n)

{	 	 	 	 	 	 	 	 	 	 	

	 k->points=(VERTEX*)malloc(sizeof(VERTEX)*n);	 	 	 	 	

}	 	 	 	 	 	 	 	 	 	



void	objfree(OBJECT	*k)		 	

{

	 free(k->points);	 	 	 	 	 	 	 	

}

255'\n'

void	readstr(FILE	*f,char	*string)	 	 	 	 	 	 	

{

	 do	 	 	 	 	 	 	 	 	 	

	 {

	 	 fgets(string,	255,	f);	 	 	 	 	 	

	 }	while	((string[0]	==	'/')	||	(string[0]	==	'\n'));	 	 	 	

	 return;		 	 	 	 	 	 	 	

}

void	objload(char	*name,OBJECT	*k)	 	 	 	 	 	 	

{

	 int	 ver;	 	 	 	 	 	 	 	

	 float	 rx,ry,rz;	 	 	 	 	 	 	 	

	 FILE	 *filein;	 	 	 	 	 	 	 	

	 char	 oneline[255];	 	 	 	 	 	 	

	 filein	=	fopen(name,	"rt");	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	 	 	

	 readstr(filein,oneline);	 	 	 	 	 	 	

	 sscanf(oneline,	"Vertices:	%d\n",	&ver;);	 	 	 	 	

	 k->verts=ver;	 	 	 	 	 	 	 	

	 objallocate(k,ver);	 	 	 	 	 	 	



?/td>

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

	 {

	 	 readstr(filein,oneline);	 	 	 	 	 	 	

	 	 sscanf(oneline,	"%f	%f	%f",	℞,	&ry;,	&rz;);	 	 	 	 	

	 	 k->points[i].x	=	rx;	 	 	 	 	 	 	

	 	 k->points[i].y	=	ry;	 	 	 	 	 	 	

	 	 k->points[i].z	=	rz;	 	 	 	 	 	 	

	 }

	 fclose(filein);		 	 	 	 	 	 	 	

	 if(ver>maxver)	maxver=ver;	 	 	 	 	 	 	 	

}	 	 	 	 	 	 	 	 	 	

i

VERTEX	calculate(int	i)		 	 	 	 	 	 	 	

{

	 VERTEX	a;	 	 	 	 	 	 	 	

	 a.x=(sour->points[i].x-dest->points[i].x)/steps;	 	 	 	

	 a.y=(sour->points[i].y-dest->points[i].y)/steps;	 	 	 	

	 a.z=(sour->points[i].z-dest->points[i].z)/steps;	 	 	 	

	 return	a;	 	 	 	 	 	 	 	 	

}	 	 	 	 	 	 	 	 	 	 	

ReSizeGLScene()

GLvoid	ReSizeGLScene(GLsizei	width,	GLsizei	height)



int	InitGL(GLvoid)	 	 	

{

	 glBlendFunc(GL_SRC_ALPHA,GL_ONE);	 	 	 	 	 	

	 glClearColor(0.0f,	0.0f,	0.0f,	0.0f);	 	 	 	 	

	 glClearDepth(1.0);	 	 	 	 	 	 	 	

	 glDepthFunc(GL_LESS);	 	 	 	 	 	 	

	 glEnable(GL_DEPTH_TEST);	 	 	 	 	 	 	

	 glShadeModel(GL_SMOOTH);	 	 	 	 	 	 	

	 glHint(GL_PERSPECTIVE_CORRECTION_HINT,	GL_NICEST);	 	 	

	 maxver=0;	 	 	 	 	 	 	 	 	

	 objload("data/sphere.txt",&morph1;);	 	 	 	 	 	

	 objload("data/torus.txt",&morph2;);	 	 	 	 	 	

	 objload("data/tube.txt",&morph3;);	 	 	 	 	 	

-7-7-7-777,486

	 objallocate(&morph4;,486);	 	 	 	 	 	 	

	 for(int	i=0;i<486;i++)	 	 	 	 	 	 	

	 {

	 	 morph4.points[i].x=((float)(rand()%14000)/1000)-7;	 	 	

	 	 morph4.points[i].y=((float)(rand()%14000)/1000)-7;	 	 	

	 	 morph4.points[i].z=((float)(rand()%14000)/1000)-7;	 	 	

	 }

	 objload("data/sphere.txt",&helper;);

	 sour=dest=&morph1;	 	 	 	 	 	 	 	

	 return	TRUE;	 	 	 	 	 	 	 	 	

}



void	DrawGLScene(GLvoid)

{

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	 	 	

	 glLoadIdentity();	 	 	 	 	 	 	 	

	 glTranslatef(cx,cy,cz);		 	 	 	 	 	

	 glRotatef(xrot,1,0,0);	 	 	 	 	 	 	 	

	 glRotatef(yrot,0,1,0);	 	 	 	 	 	 	

	 glRotatef(zrot,0,0,1);	 	 	 	 	 	 	 	

	 xrot+=xspeed;	yrot+=yspeed;	zrot+=zspeed;	 	 	 	 	

	 GLfloat	tx,ty,tz;	 	 	 	 	 	 	 	

	 VERTEX	q;	 	 	 	 	 	 	 	 	

	 glBegin(GL_POINTS);	 	 	 	 	 	 	 	

	 	 for(int	i=0;i<morph1.verts;i++)		 	 	 	 	

	 	 {	 	 	 	 	 	 	 	 	

	 	 	 if(morph)	q=calculate(i);	else	q.x=q.y=q.z=0;	 	 	 	

	 	 	 helper.points[i].x-=q.x;	 	 	 	 	

	 	 	 helper.points[i].y-=q.y;	 	 	 	 	

	 	 	 helper.points[i].z-=q.z;	 	 	 	 	

	 	 	 tx=helper.points[i].x;	 	 	 	 	 	

	 	 	 ty=helper.points[i].y;	 	 	 	 	 	

	 	 	 tz=helper.points[i].z;	 	 	 	 	

	 	 	 glColor3f(0,1,1);	 	 	 	 	 	

	 	 	 glVertex3f(tx,ty,tz);	 	 	 	 	

	 	 	 glColor3f(0,0.5f,1);	 	 	 	 	

	 	 	 tx-=2*q.x;	ty-=2*q.y;	ty-=2*q.y;	 	 	 	

	 	 	 glVertex3f(tx,ty,tz);	 	 	 	 	 	

	 	 	 glColor3f(0,0,1);	 	 	 	 	 	

	 	 	 tx-=2*q.x;	ty-=2*q.y;	ty-=2*q.y;	 	 	 	



	 	 	 glVertex3f(tx,ty,tz);	 	 	 	 	 	

	 	 }	 	 	 	 	 	 	 	 	

	 glEnd();	 	 	 	 	 	 	 	 	

	 //	

	 if(morph	&&	step<=steps)step++;	else	{	morph=FALSE;	sour=dest;	step=0;}

	 return	TRUE;	//	OK

}

KillGLWindow()	5

objfree(&morph1;);	 	 	 	 	 	 	 	

	 objfree(&morph2;);	 	 	 	 	 	 	 	

	 objfree(&morph3;);	 	 	 	 	 	 	 	

	 objfree(&morph4;);	 	 	 	 	 	 	 	

	 objfree(&helper;);	 	 	 	 	 	 	 	

CreateGLWindow()	

BOOL	CreateGLWindow()	 	

LRESULT	CALLBACK	WndProc()

WinMain()

	 	 	 	 if(keys[VK_PRIOR])	 	 	 	 	 	

	 	 	 	 	 zspeed+=0.01f;	 	 	 	 	

	 	 	 	 if(keys[VK_NEXT])	 	 	 	 	 	



	 	 	 	 	 zspeed-=0.01f;	 	 	 	 	

	 	 	 	 if(keys[VK_DOWN])	 	 	 	 	

	 	 	 	 	 xspeed+=0.01f;	 	 	 	 	

	 	 	 	 if(keys[VK_UP])		 	 	 	 	

	 	 	 	 	 xspeed-=0.01f;	 	 	 	 	

	 	 	 	 if(keys[VK_RIGHT])	 	 	 	 	

	 	 	 	 	 yspeed+=0.01f;	 	 	 	 	

	 	 	 	 if(keys[VK_LEFT])	 	 	 	 	 	

	 	 	 	 	 yspeed-=0.01f;	 	 	 	 	

	 	 	 	 if	(keys['Q'])	 	 	 	 	 	

	 	 	 	 	cz-=0.01f;	 	 	 	 	 	

	 	 	 	 if	(keys['Z'])	 	 	 	 	 	

	 	 	 	 	cz+=0.01f;	 	 	 	 	 	

	 	 	 	 if	(keys['W'])	 	 	 	 	 	

	 	 	 	 	cy+=0.01f;	 	 	 	 	 	

	 	 	 	 if	(keys['S'])	 	 	 	 	 	

	 	 	 	 	cy-=0.01f;	 	 	 	 	 	

	 	 	 	 if	(keys['D'])	 	 	 	 	 	

	 	 	 	 	cx+=0.01f;	 	 	 	 	 	

	 	 	 	 if	(keys['A'])	 	 	 	 	 	

	 	 	 	 	cx-=0.01f;	 	 	 	 	 	

1234

	 	 	 	 if	(keys['1']	&&	(key!=1)	&&	!morph)	 	 	

	 	 	 	 {

	 	 	 	 	 key=1;	 	 	 	 	 	

	 	 	 	 	 morph=TRUE;	 	 	 	

	 	 	 	 	 dest=&morph1;	 	 	 	 	

	 	 	 	 }

	 	 	 	 if	(keys['2']	&&	(key!=2)	&&	!morph)	 	 	

	 	 	 	 {

	 	 	 	 	 key=2;	 	 	 	 	 	

	 	 	 	 	 morph=TRUE;	 	 	 	 	

	 	 	 	 	 dest=&morph2;	 	 	 	 	



	 	 	 	 }

	 	 	 	 if	(keys['3']	&&	(key!=3)	&&	!morph)	 	 	

	 	 	 	 {

	 	 	 	 	 key=3;	 	 	 	 	 	

	 	 	 	 	 morph=TRUE;	 	 	 	 	

	 	 	 	 	 dest=&morph3;	 	 	 	 	

	 	 	 	 }

	 	 	 	 if	(keys['4']	&&	(key!=4)	&&	!morph)	 	 	

	 	 	 	 {

	 	 	 	 	 key=4;	 	 	 	 	 	

	 	 	 	 	 morph=TRUE;	 	 	 	 	

	 	 	 	 	 dest=&morph4;	 	 	 	 	

	 	 	 	 }
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OpenGL

Banu	Cosmin
CPU

static	GLfloat	 LightAmb[]	=	{0.7f,	0.7f,	0.7f,	1.0f};	 	 	 	

static	GLfloat	 LightDif[]	=	{1.0f,	1.0f,	1.0f,	1.0f};	 	 	 	

static	GLfloat	 LightPos[]	=	{4.0f,	4.0f,	6.0f,	1.0f};	 	 	 	

GLUquadricObj	 *q;	 	 	 	 	 	 	 	

GLfloat		 xrot	 	 =		0.0f;	 	 	 	 	



GLfloat		 yrot	 	 =		0.0f;	 	 	 	 	 	

GLfloat		 xrotspeed	 =		0.0f;	 	 	 	 	

GLfloat		 yrotspeed	 =		0.0f;	 	 	 	 	 	 	

GLfloat		 zoom	 	 =	-7.0f;	 	 	 	 	 	

GLfloat		 height	 	 =		2.0f;	 	 	 	 	 	

GLuint	 	 texture[3];	 	 	 	 	 	 	

ReSizeGLScene()	LoadBMP()	

GLvoid	ReSizeGLScene(GLsizei	width,	GLsizei	height)

AUX_RGBImageRec	*LoadBMP(char	*Filename)

int	LoadGLTextures()	 	 	 	 	 	 	 	

{

				int	Status=FALSE;	 	 	 	 	 	 	 	

				AUX_RGBImageRec	*TextureImage[3];	 	 	 	 	 	

				memset(TextureImage,0,sizeof(void	*)*3);	 	 	 	 	

				if	((TextureImage[0]=LoadBMP("Data/EnvWall.bmp"))	&&	 	 	 	

								(TextureImage[1]=LoadBMP("Data/Ball.bmp"))	&&	 	 	 	 	

								(TextureImage[2]=LoadBMP("Data/EnvRoll.bmp")))	 	 	 	 	

	 {

	 	 Status=TRUE;	 	 	 	 	 	 	

	 	 glGenTextures(3,	&texture;[0]);		 	 	 	

	 	 for	(int	loop=0;	loop<3;	loop++)	 	 	 	

	 	 {

	 	 	 glBindTexture(GL_TEXTURE_2D,	texture[loop]);

	 	 	 glTexImage2D(GL_TEXTURE_2D,	0,	3,	TextureImage[loop]->sizeX,	TextureImage[loop]->sizeY,	0,	GL_RGB,	GL_UNSIGNED_BYTE,	TextureImage[loop]->data);

	 	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MIN_FILTER,GL_LINEAR);

	 	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,GL_LINEAR);

	 	 }

	 	 for	(loop=0;	loop<3;	loop++)	 	 	 	 	

	 	 {

	 	 	 if	(TextureImage[loop])		 	 	 	

	 	 	 {

	 	 	 	 if	(TextureImage[loop]->data)	 	 	

	 	 	 	 {

	 	 	 	 	 free(TextureImage[loop]->data);		



	 	 	 	 }

	 	 	 	 free(TextureImage[loop]);	 	 	

	 	 	 }

	 	 }

	 }

	 return	Status;	 	 	 	 	 	 	 	

}

glClearStencil

int	InitGL(GLvoid)	 	 	 	 	 	 	 	

{

	 if	(!LoadGLTextures())	 	 	 	 	 	 //	

	 {

	 	 return	FALSE;	 	 	 	 	 	 	

	 }

	 glShadeModel(GL_SMOOTH);	 	 	 	 	 	

	 glClearColor(0.2f,	0.5f,	1.0f,	1.0f);	 	 	 	 	

	 glClearDepth(1.0f);	 	 	 	 	 	 	

	 glClearStencil(0);	 	 	 	 	 	

	 glEnable(GL_DEPTH_TEST);	 	 	 	 	 	

	 glDepthFunc(GL_LEQUAL);		 	 	 	 	

	 glHint(GL_PERSPECTIVE_CORRECTION_HINT,	GL_NICEST);	 	 	

	 glEnable(GL_TEXTURE_2D);	 	 	 	 	 	

	 glLightfv(GL_LIGHT0,	GL_AMBIENT,	LightAmb);	 	 	

	 glLightfv(GL_LIGHT0,	GL_DIFFUSE,	LightDif);	 	 	 	

	 glLightfv(GL_LIGHT0,	GL_POSITION,	LightPos);	 	 	

	 glEnable(GL_LIGHT0);	

	 glEnable(GL_LIGHTING);

	 q	=	gluNewQuadric();	 	 	 	 	 	 	



	 gluQuadricNormals(q,	GL_SMOOTH);	 	 	 	 	

	 gluQuadricTexture(q,	GL_TRUE);	 	 	 	 	 	

	 glTexGeni(GL_S,	GL_TEXTURE_GEN_MODE,	GL_SPHERE_MAP);	 	 	 	

	 glTexGeni(GL_T,	GL_TEXTURE_GEN_MODE,	GL_SPHERE_MAP);	 	 	

	 return	TRUE;	 	 	 	 	 	 	 	

}

void	DrawObject()	 	 	 	 	 	 	 	

{

	 glColor3f(1.0f,	1.0f,	1.0f);	 	 	 	 	

	 glBindTexture(GL_TEXTURE_2D,	texture[1]);	 	 	 	

	 gluSphere(q,	0.35f,	32,	16);	 	 	 	 	

alpha

	 glBindTexture(GL_TEXTURE_2D,	texture[2]);	 	 	 	

	 glColor4f(1.0f,	1.0f,	1.0f,	0.4f);	 	 	 	 	

	 glEnable(GL_BLEND);	 	 	 	 	 	

	 glBlendFunc(GL_SRC_ALPHA,	GL_ONE);	 	 	 	 	

	 glEnable(GL_TEXTURE_GEN_S);	 	 	 	 	 	

	 glEnable(GL_TEXTURE_GEN_T);	 	 	 	 	 	

	 gluSphere(q,	0.35f,	32,	16);	 	 	 	 	

	 glDisable(GL_TEXTURE_GEN_S);	 	 	 	 	

	 glDisable(GL_TEXTURE_GEN_T);	 	 	 	 	 	

	 glDisable(GL_BLEND);	 	 	 	 	 	 	

}

void	DrawFloor()	 	 	



{

	 glBindTexture(GL_TEXTURE_2D,	texture[0]);	 	 	 	

	 glBegin(GL_QUADS);	 	 	 	 	 	 	

	 	 glNormal3f(0.0,	1.0,	0.0);	 	 	 	 	

	 	 glTexCoord2f(0.0f,	1.0f);	 	 	 	 	

	 	 glVertex3f(-2.0,	0.0,	2.0);	 	 	 	 	

	 	 glTexCoord2f(0.0f,	0.0f);	 	 	 	 	

	 	 glVertex3f(-2.0,	0.0,-2.0);	 	 	 	 	

	 	 glTexCoord2f(1.0f,	0.0f);	 	 	 	 	

	 	 glVertex3f(	2.0,	0.0,-2.0);	 	 	 	 	

	 	 glTexCoord2f(1.0f,	1.0f);	 	 	 	 	

	 	 glVertex3f(	2.0,	0.0,	2.0);	 	 	 	

	 glEnd();	 	 	 	 	 	 	 	

}

equ[]={0,-1,0,0},-yy0

int	DrawGLScene(GLvoid)

{

	 //	

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT	|	GL_STENCIL_BUFFER_BIT);

	 //	

	 double	eqr[]	=	{0.0f,-1.0f,	0.0f,	0.0f};	 	 	 	

0.6y=0

	 glLoadIdentity();	 	 	 	 	 	 	

	 glTranslatef(0.0f,	-0.6f,	zoom);	 	 	 	 	

glColorMaskGL_TRUE0



	 glColorMask(0,0,0,0);

glEnable(GL_STENCIL_TEST)reffuncAND
glStencilOp
func

GL_NEVER
GL_ALWAYS
GL_LESS <(&mask)
GL_LEQUAL <=(&mask)
GL_EQUAL =(&mask)
GL_GEQUAL >=(&mask)
GL_GREATER >(&mask)
GL_NOTEQUAL !=(&mask)

glStencilOp
void	glStencilOp(GLenum	sfail,	GLenum	zfail,	GLenum	zpass)
sfail

zfail

zpass

GL_KEEP



GL_ZERO 0
GL_REPLACE glStencilFunc
GL_INCR
GL_DECR
GL_INVERT

1

	 glEnable(GL_STENCIL_TEST);	 	 	 	 //	

	 glStencilFunc(GL_ALWAYS,	1,	1);		 	 //	11

	 glStencilOp(GL_KEEP,	GL_KEEP,	GL_REPLACE);	 	 //	

	 glDisable(GL_DEPTH_TEST);	 	 	 	 //	

	 DrawFloor();	 	 	 	 	 //	

:)

	 glEnable(GL_DEPTH_TEST);	 	 	 	 	 	

	 glColorMask(1,1,1,1);	 	 	 	 	 	

	 glStencilFunc(GL_EQUAL,	1,	1);	 	 	 	 	

	 glStencilOp(GL_KEEP,	GL_KEEP,	GL_KEEP);		

	 glEnable(GL_CLIP_PLANE0);	 	 	 	 	 	

	 glClipPlane(GL_CLIP_PLANE0,	eqr);	 	 	 	 	

	 glPushMatrix();		 	 	 	 	 	

	 	 glScalef(1.0f,	-1.0f,	1.0f);	 	 	 	



1

	 	 glLightfv(GL_LIGHT0,	GL_POSITION,	LightPos);	 	 	

	 	 glTranslatef(0.0f,	height,	0.0f);	 	 	 	

	 	 glRotatef(xrot,	1.0f,	0.0f,	0.0f);	 	 	 	

	 	 glRotatef(yrot,	0.0f,	1.0f,	0.0f);	 	 	 	

	 	 DrawObject();	 	 	 	 	 	

	 glPopMatrix();	 	 	 	 	 	 	

	 glDisable(GL_CLIP_PLANE0);	 	 	 	 	 	

	 glDisable(GL_STENCIL_TEST);	 	 	 	 	 	

	 glLightfv(GL_LIGHT0,	GL_POSITION,	LightPos);

	 glEnable(GL_BLEND);	 	 	 	 	 	 	

	 glDisable(GL_LIGHTING);		 	 	 	 	 	

	 glColor4f(1.0f,	1.0f,	1.0f,	0.8f);	 	 	 	 	 	

	 glBlendFunc(GL_SRC_ALPHA,	GL_ONE_MINUS_SRC_ALPHA);	 	 	 	

	 DrawFloor();	 	 	 	 	 	 	 	

height

	 glEnable(GL_LIGHTING);	 	 	 	 	 	 	

	 glDisable(GL_BLEND);	 	 	 	 	 	 	

	 glTranslatef(0.0f,	height,	0.0f);	 	 	 	 	

	 glRotatef(xrot,	1.0f,	0.0f,	0.0f);	 	 	 	 	 	

	 glRotatef(yrot,	0.0f,	1.0f,	0.0f);	 	 	 	 	

	 DrawObject();	 	 	 	 	 	 	 	

	 xrot	+=	xrotspeed;	 	 	 	 	 	 	

	 yrot	+=	yrotspeed;	 	 	 	 	 	 	



	 glFlush();	 	 	 	 	 	 	

	 return	TRUE;	 	 	 	 	 	 	

}

PageUp/PagedownAZ

void	ProcessKeyboard()	 	 	 	 	 	 	 	

{

	 if	(keys[VK_RIGHT])	 yrotspeed	+=	0.08f;	 	 	 	

	 if	(keys[VK_LEFT])	 yrotspeed	-=	0.08f;	 	 	 	

	 if	(keys[VK_DOWN])	 xrotspeed	+=	0.08f;	 	 	 	

	 if	(keys[VK_UP])	 xrotspeed	-=	0.08f;	 	 	

	 if	(keys['A'])	 	 zoom	+=0.05f;	 	 	 	 	

	 if	(keys['Z'])	 	 zoom	-=0.05f;	 	 	 	 	

	 if	(keys[VK_PRIOR])	 height	+=0.03f;		 	 	 	

	 if	(keys[VK_NEXT])	 height	-=0.03f;		 	 	 	

}

KillGLWindow()	

GLvoid	KillGLWindow(GLvoid)	 	 	 	 	 	 	

CreateGLWindow()

	 static	 PIXELFORMATDESCRIPTOR	pfd=

	 {

	 	 sizeof(PIXELFORMATDESCRIPTOR),	 	 	 	 	

	 	 1,	 	 	 	 	 	 	 	

	 	 PFD_DRAW_TO_WINDOW	|	 	 	 	 	 	

	 	 PFD_SUPPORT_OPENGL	|	 	 	 	 	

	 	 PFD_DOUBLEBUFFER,	 	 	 	 	 	

	 	 PFD_TYPE_RGBA,	 	 	 	 	 	

	 	 bits,	 	 	 	 	 	 	 	

	 	 0,	0,	0,	0,	0,	0,	 	 	 	 	 	



	 	 0,	 	 	 	 	 	 	 	

	 	 0,	 	 	 	 	 	 	

	 	 0,	 	 	 	 	 	 	 	

	 	 0,	0,	0,	0,	 	 	 	 	 	 	

	 	 16,	 	 	 	 	 	 	

01

	 	 1,	 	 	 	 	 	 	 	

	 	 0,	 	 	 	 	 	 	 	

	 	 PFD_MAIN_PLANE,		 	 	 	 	 	

	 	 0,	 	 	 	 	 	 	 	

	 	 0,	0,	0		 	 	 	 	 	 	

	 };

WinMain()

	 	 	 	 	 ProcessKeyboard();	 	 	
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OpenGL

OpenGLOpenGLOpenGL

//	

#define	INFINITY	 100

3D

//	3D

struct	sPoint

{

	 GLfloat	x,	y,	z;

};



//	:	ax	+	by	+	cz	+	d	=	0

struct	sPlaneEq

{

	 GLfloat	a,	b,	c,	d;

};

3

3

//	

struct	sPlane

{

	 unsigned	int	p[3];	 	 	 //	3

	 sPoint	normals[3];	 	 	 //	

	 unsigned	int	neigh[3];			 //	

	 sPlaneEq	PlaneEq;	 	 	 //	

	 bool	visible;	 	 	 //	?

};

struct	glObject{

	 GLuint	nPlanes,	nPoints;

	 sPoint	points[100];

	 sPlane	planes[200];

};



-1

bool	readObject(	const	char	*filename,	glObject*o)

{

		FILE	*file;

		unsigned	int	i;

		file	=	fopen(st,	"r");

		if	(!file)	return	FALSE;

		//

		fscanf(file,	"%d",	&(o->nPoints));

		for	(i=1;i<=o->nPoints;i++){

				fscanf(file,	"%f",	&(o->points[i].x));

				fscanf(file,	"%f",	&(o->points[i].y));

				fscanf(file,	"%f",	&(o->points[i].z));

		}

		//

		fscanf(file,	"%d",	&(o->nPlanes));

		for	(i=0;inPlanes;i++){

				fscanf(file,	"%d",	&(o->planes[i].p[0]));

				fscanf(file,	"%d",	&(o->planes[i].p[1]));

				fscanf(file,	"%d",	&(o->planes[i].p[2]));

	 //

				fscanf(file,	"%f",	&(o->planes[i].normals[0].x));

				fscanf(file,	"%f",	&(o->planes[i].normals[0].y));

				fscanf(file,	"%f",	&(o->planes[i].normals[0].z));

				fscanf(file,	"%f",	&(o->planes[i].normals[1].x));

				fscanf(file,	"%f",	&(o->planes[i].normals[1].y));

				fscanf(file,	"%f",	&(o->planes[i].normals[1].z));

				fscanf(file,	"%f",	&(o->planes[i].normals[2].x));

				fscanf(file,	"%f",	&(o->planes[i].normals[2].y));

				fscanf(file,	"%f",	&(o->planes[i].normals[2].z));

		}

	 return	true;

}

setConnectivity,,,:

A

	 A

	 	



	 	 	 AB

	 	 	 	 B

	 	 	 	 	 AB,

	 	 	 	 	 	 AB

,,,

	 int	vertA1	=	pFaceA->vertexIndices[edgeA];

	 int	vertA2	=	pFaceA->vertexIndices[(	edgeA+1	)%3];

	 int	vertB1	=	pFaceB->vertexIndices[edgeB];

	 int	vertB2	=	pFaceB->vertexIndices[(	edgeB+1	)%3];

	 //	,

	 if	((	vertA1	==	vertB1	&&	vertA2	==	vertB2	)	||	(	vertA1	==	vertB2	&&	vertA2	==	vertB1	))

	 {

	 	 pFaceA->neighbourIndices[edgeA]	=	faceB;

	 	 pFaceB->neighbourIndices[edgeB]	=	faceA;

	 	 edgeFound	=	true;

	 	 break;

	 }

SetConnectivity

//	

inline	void	SetConnectivity(glObject	*o){

	 unsigned	int	p1i,	p2i,	p1j,	p2j;

	 unsigned	int	P1i,	P2i,	P1j,	P2j;

	 unsigned	int	i,j,ki,kj;

	 //A

	 for(i=0;inPlanes-1;i++)

	 {

	 	 //B

	 	 for(j=i+1;jnPlanes;j++)

	 	 {

	 	 	 //A

	 	 	 for(ki=0;ki<3;ki++)

	 	 	 {

	 	 	 	 //



	 	 	 	 if(!o->planes[i].neigh[ki])

	 	 	 	 {

	 	 	 	 	 for(kj=0;kj<3;kj++)

	 	 	 	 	 {

	 	 	 	 	 	 p1i=ki;

	 	 	 	 	 	 p1j=kj;

	 	 	 	 	 	 p2i=(ki+1)%3;

	 	 	 	 	 	 p2j=(kj+1)%3;

	 	 	 	 	 	 p1i=o->planes[i].p[p1i];

	 	 	 	 	 	 p2i=o->planes[i].p[p2i];

	 	 	 	 	 	 p1j=o->planes[j].p[p1j];

	 	 	 	 	 	 p2j=o->planes[j].p[p2j];

	 	 	 	

	 	 	 	 	 	 //AP1i->P1jBP2i->P2jP1i=P1jP2i=P2j

	 	 	 	 	 	 P1i=((p1i+p2i)-abs(p1i-p2i))/2;

	 	 	 	 	 	 P2i=((p1i+p2i)+abs(p1i-p2i))/2;

	 	 	 	 	 	 P1j=((p1j+p2j)-abs(p1j-p2j))/2;

	 	 	 	 	 	 P2j=((p1j+p2j)+abs(p1j-p2j))/2;

	 	 	 	 	 	 //

	 	 	 	 	 	 if((P1i==P1j)	&&	(P2i==P2j))

	 	 	 	 	 	 {

	 	 	 	 	 	 	 o->planes[i].neigh[ki]	=	j+1;	 		

	 	 	 	 	 	 	 o->planes[j].neigh[kj]	=	i+1;	 		

	 	 	 	 	 	 }

	 	 	 	 	 }

	 	 	 	 }

	 	 	 }

	 	 }

	 }

}

//	

void	drawObject(	const	ShadowedObject&	object	)

{

	 glBegin(	GL_TRIANGLES	);

	 for	(	int	i	=	0;	i	<	object.nFaces;	i++	)

	 {

	 	 const	Face&	face	=	object.pFaces[i];

	 	 for	(	int	j	=	0;	j	<	3;	j++	)

	 	 {



	 	 	 const	Point3f&	vertex	=	object.pVertices[face.vertexIndices[j]];

	 	 	 glNormal3f(	face.normals[j].x,	face.normals[j].y,	face.normals[j].z	);

	 	 	 glVertex3f(	vertex.x,	vertex.y,	vertex.z	);

	 	 }

	 }

	 glEnd();

}

void	calculatePlane(	const	ShadowedObject&	object,	Face&	face	)

{

	 //	

	 const	Point3f&	v1	=	object.pVertices[face.vertexIndices[0]];

	 const	Point3f&	v2	=	object.pVertices[face.vertexIndices[1]];

	 const	Point3f&	v3	=	object.pVertices[face.vertexIndices[2]];

	 face.planeEquation.a	=	v1.y*(v2.z-v3.z)	+	v2.y*(v3.z-v1.z)	+	v3.y*(v1.z-v2.z);

	 face.planeEquation.b	=	v1.z*(v2.x-v3.x)	+	v2.z*(v3.x-v1.x)	+	v3.z*(v1.x-v2.x);

	 face.planeEquation.c	=	v1.x*(v2.y-v3.y)	+	v2.x*(v3.y-v1.y)	+	v3.x*(v1.y-v2.y);

	 face.planeEquation.d	=	-(	v1.x*(	v2.y*v3.z	-	v3.y*v2.z	)	+

	 	 	 	 v2.x*(v3.y*v1.z	-	v1.y*v3.z)	+

	 	 	 	 v3.x*(v1.y*v2.z	-	v2.y*v1.z)	);

}

?,:)	,castShadowOpenGL,,doShadowPass.
,,.0,,(,).

void	castShadow(	ShadowedObject&	object,	GLfloat	*lightPosition	)

{

	 //	

	 for	(	int	i	=	0;	i	<	object.nFaces;	i++	)

	 {

	 	 const	Plane&	plane	=	object.pFaces[i].planeEquation;

	 	 GLfloat	side	=	plane.a*lightPosition[0]+

	 	 	 plane.b*lightPosition[1]+

	 	 	 plane.c*lightPosition[2]+

	 	 	 plane.d;



	 	 if	(	side	>	0	)

	 	 	 object.pFaces[i].visible	=	true;

	 	 else

	 	 	 object.pFaces[i].visible	=	false;

	 }

.
,,,.
,,,,.
,1.

	 glDisable(	GL_LIGHTING	);	 	 	 	 	

	 glColorMask(	GL_FALSE,	GL_FALSE,	GL_FALSE,	GL_FALSE	);	 	

	 glDepthFunc(	GL_LEQUAL	);	 	 	 	 	

	 glDepthMask(	GL_FALSE	);	 	 	 	 	

	 glEnable(	GL_STENCIL_TEST	);	 	 	 	 //	

	 glStencilFunc(	GL_ALWAYS,	1,	0xFFFFFFFFL	);	 	 	 //	

,doShadowPass,.,,.

	 //	1

	 glFrontFace(	GL_CCW	);

	 glStencilOp(	GL_KEEP,	GL_KEEP,	GL_INCR	);

	 doShadowPass(	object,	lightPosition	);

	 //	1

	 glFrontFace(	GL_CW	);

	 glStencilOp(	GL_KEEP,	GL_KEEP,	GL_DECR	);

	 doShadowPass(	object,	lightPosition	);

,,:



	1:	1 	2:	2

	 glFrontFace(	GL_CCW	);

	 glColorMask(	GL_TRUE,	GL_TRUE,	GL_TRUE,	GL_TRUE	);	

	 //	

	 glColor4f(	0.0f,	0.0f,	0.0f,	0.4f	);

	 glEnable(	GL_BLEND	);

	 glBlendFunc(	GL_SRC_ALPHA,	GL_ONE_MINUS_SRC_ALPHA	);

	 glStencilFunc(	GL_NOTEQUAL,	0,	0xFFFFFFFFL	);

	 glStencilOp(	GL_KEEP,	GL_KEEP,	GL_KEEP	);

	 glPushMatrix();

	 glLoadIdentity();

	 glBegin(	GL_TRIANGLE_STRIP	);

	 	 glVertex3f(-0.1f,	0.1f,-0.10f);

	 	 glVertex3f(-0.1f,-0.1f,-0.10f);

	 	 glVertex3f(	0.1f,	0.1f,-0.10f);

	 	 glVertex3f(	0.1f,-0.1f,-0.10f);

	 glEnd();

	 glPopMatrix();

}

,,,,.

,,,,.

,.

void	doShadowPass(glObject	*o,	float	*lp)



{

	 unsigned	int	 i,	j,	k,	jj;

	 unsigned	int	 p1,	p2;

	 sPoint	 	 	 v1,	v2;

	 //

	 for	(i=0;	inPlanes;i++)

	 {	

	 	 //

	 	 if	(o->planes[i].visible)

	 	 {

	 	 	 //

	 	 	 for	(j=0;j<3;j++)

	 	 	 {

	 	 	 	 k	=	o->planes[i].neigh[j];

	 	 	 	 //

	 	 	 	 if	((!k)	||	(!o->planes[k-1].visible))

	 	 	 	 {

	 	 	 	 	 //	

	 	 	 	 	 p1	=	o->planes[i].p[j];

	 	 	 	 	 jj	=	(j+1)%3;

	 	 	 	 	 p2	=	o->planes[i].p[jj];

	 	 	 	 	 //100

	 	 	 	 	 v1.x	=	(o->points[p1].x	-	lp[0])*100;

	 	 	 	 	 v1.y	=	(o->points[p1].y	-	lp[1])*100;

	 	 	 	 	 v1.z	=	(o->points[p1].z	-	lp[2])*100;

	 	 	 	 	 v2.x	=	(o->points[p2].x	-	lp[0])*100;

	 	 	 	 	 v2.y	=	(o->points[p2].y	-	lp[1])*100;

	 	 	 	 	 v2.z	=	(o->points[p2].z	-	lp[2])*100;

	 	 	 	 	

	 	 	 	 	 //

	 	 	 	 	 glBegin(GL_TRIANGLE_STRIP);

	 	 	 	 	 	 glVertex3f(o->points[p1].x,

	 	 	 	 	 	 	 	 	 o->points[p1].y,

	 	 	 	 	 	 	 	 	 o->points[p1].z);

	 	 	 	 	 	 glVertex3f(o->points[p1].x	+	v1.x,

	 	 	 	 	 	 	 	 	 o->points[p1].y	+	v1.y,

	 	 	 	 	 	 	 	 	 o->points[p1].z	+	v1.z);

	 	 	 	 	 	 glVertex3f(o->points[p2].x,

	 	 	 	 	 	 	 	 	 o->points[p2].y,

	 	 	 	 	 	 	 	 	 o->points[p2].z);

	 	 	 	 	 	 glVertex3f(o->points[p2].x	+	v2.x,

	 	 	 	 	 	 	 	 	 o->points[p2].y	+	v2.y,

	 	 	 	 	 	 	 	 	 o->points[p2].z	+	v2.z);

	 	 	 	 	 glEnd();

	 	 	 	 }

	 	 	 }



	 	 }

	 }

}

,

bool	drawGLScene()

{

	 GLmatrix16f	Minv;

	 GLvector4f	wlp,	lp;

	 //	

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT	|	GL_STENCIL_BUFFER_BIT);

	 glLoadIdentity();	 	 	 	 	 	 	

	 glTranslatef(0.0f,	0.0f,	-20.0f);	 	 	 	

	 glLightfv(GL_LIGHT1,	GL_POSITION,	LightPos);	 	 	

	 glTranslatef(SpherePos[0],	SpherePos[1],	SpherePos[2]);		

	 gluSphere(q,	1.5f,	32,	16);	 	 	 	 	

	 glLoadIdentity();	 	 	 	 	 	

	 glRotatef(-yrot,	0.0f,	1.0f,	0.0f);	 	 	 	

	 glRotatef(-xrot,	1.0f,	0.0f,	0.0f);	 	 	 	

	 glTranslatef(-ObjPos[0],	-ObjPos[1],	-ObjPos[2]);	 	

	 glGetFloatv(GL_MODELVIEW_MATRIX,Minv);	 	 	 	

	 lp[0]	=	LightPos[0];	 	 	 	 	 	

	 lp[1]	=	LightPos[1];	 	 	 	 	 	

	 lp[2]	=	LightPos[2];	 	 	 	 	 	

	 lp[3]	=	LightPos[3];	 	 	 	 	 	

	 VMatMult(Minv,	lp);	 	 	 	 	 	



	 glLoadIdentity();	 	

	 glTranslatef(0.0f,	0.0f,	-20.0f);	 	 	 	

	 DrawGLRoom();	 	 	 	 	 	 	

	 glTranslatef(ObjPos[0],	ObjPos[1],	ObjPos[2]);	 	 	

	 glRotatef(xrot,	1.0f,	0.0f,	0.0f);	 	 	 	

	 glRotatef(yrot,	0.0f,	1.0f,	0.0f);	 	 	 	

	 DrawGLObject(obj);	 	 	 	 	 	

	 CastShadow(&obj,	lp);	 	 	 	 	 	

	 glColor4f(0.7f,	0.4f,	0.0f,	1.0f);	 	 	 	

	 glDisable(GL_LIGHTING);		 	 	 	 	

	 glDepthMask(GL_FALSE);	 	 	 	 	 	

	 glTranslatef(lp[0],	lp[1],	lp[2]);	 	 	 	

	 gluSphere(q,	0.2f,	16,	8);	 	 	 	 	

	 glEnable(GL_LIGHTING);	 	 	 	 	 	

	 glDepthMask(GL_TRUE);	 	 	 	 	 	

	 xrot	+=	xspeed;		 	 	 	 	 	

	 yrot	+=	yspeed;		 	 	 	 	 	

	 glFlush();	 	 	 	 	 	 	

	 return	TRUE;	 	 	 	 	 	 	

}

void	DrawGLRoom()	 	 	 	 	 	 	 	

{

	 glBegin(GL_QUADS);	 	 	 	 	 	 	

	 	 //	

	 	 glNormal3f(0.0f,	1.0f,	0.0f);	 	 	 	

	 	 glVertex3f(-10.0f,-10.0f,-20.0f);	 	 	



	 	 glVertex3f(-10.0f,-10.0f,	20.0f);	 	 	

	 	 glVertex3f(	10.0f,-10.0f,	20.0f);	 	 	

	 	 glVertex3f(	10.0f,-10.0f,-20.0f);	 	 	

	 	 //	

	 	 glNormal3f(0.0f,-1.0f,	0.0f);	 	 	 	

	 	 glVertex3f(-10.0f,	10.0f,	20.0f);	 	 	

	 	 glVertex3f(-10.0f,	10.0f,-20.0f);	 	 	

	 	 glVertex3f(	10.0f,	10.0f,-20.0f);	 	 	

	 	 glVertex3f(	10.0f,	10.0f,	20.0f);	 	 	

	 	 //	

	 	 glNormal3f(0.0f,	0.0f,	1.0f);	 	 	 	

	 	 glVertex3f(-10.0f,	10.0f,-20.0f);	 	 	

	 	 glVertex3f(-10.0f,-10.0f,-20.0f);	 	 	

	 	 glVertex3f(	10.0f,-10.0f,-20.0f);	 	 	

	 	 glVertex3f(	10.0f,	10.0f,-20.0f);	 	 	

	 	 //	

	 	 glNormal3f(0.0f,	0.0f,-1.0f);	 	 	 	

	 	 glVertex3f(	10.0f,	10.0f,	20.0f);	 	 	

	 	 glVertex3f(	10.0f,-10.0f,	20.0f);	 	 	

	 	 glVertex3f(-10.0f,-10.0f,	20.0f);	 	 	

	 	 glVertex3f(-10.0f,	10.0f,	20.0f);	 	 	

	 	 //	

	 	 glNormal3f(1.0f,	0.0f,	0.0f);	 	 	 	

	 	 glVertex3f(-10.0f,	10.0f,	20.0f);	 	 	

	 	 glVertex3f(-10.0f,-10.0f,	20.0f);	 	 	

	 	 glVertex3f(-10.0f,-10.0f,-20.0f);	 	 	

	 	 glVertex3f(-10.0f,	10.0f,-20.0f);	 	 	

	 	 //	

	 	 glNormal3f(-1.0f,	0.0f,	0.0f);	 	 	 	

	 	 glVertex3f(	10.0f,	10.0f,-20.0f);	 	 	

	 	 glVertex3f(	10.0f,-10.0f,-20.0f);	 	

	 	 glVertex3f(	10.0f,-10.0f,	20.0f);	 	 	

	 	 glVertex3f(	10.0f,	10.0f,	20.0f);	 	 	

	 glEnd();	 	 	 	 	 	 	 	

}

MVM=M*V

void	VMatMult(GLmatrix16f	M,	GLvector4f	v)

{

	 GLfloat	res[4];		 	 	 	 	 	

	 res[0]=M[	0]*v[0]+M[	4]*v[1]+M[	8]*v[2]+M[12]*v[3];

	 res[1]=M[	1]*v[0]+M[	5]*v[1]+M[	9]*v[2]+M[13]*v[3];



	 res[2]=M[	2]*v[0]+M[	6]*v[1]+M[10]*v[2]+M[14]*v[3];

	 res[3]=M[	3]*v[0]+M[	7]*v[1]+M[11]*v[2]+M[15]*v[3];

	 v[0]=res[0];	 	 	 	 	 	 	

	 v[1]=res[1];

	 v[2]=res[2];

	 v[3]=res[3];	 	 	 	 	 	 	

}

int	InitGLObjects()	 	 	 	 	 	 	

{

	 if	(!ReadObject("Data/Object2.txt",	&obj))	 	 	 	

	 {

	 	 return	FALSE;	 	 	 	 	 	

	 }

	 SetConnectivity(&obj);	 	 	 	 	 	

	 for	(	int	i=0;i	<	obj.nPlanes;i++)	 	 	 	

	 	 CalcPlane(obj,	&obj.planes[i]);		 	

	 return	TRUE;	 	 	 	 	 	 	

}

,,.
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t	+	(1	-	t)	=	1	

t

(t	+	(1-t))^3	=	1^3	

t^3	+	3*t^2*(1-t)	+	3*t*(1-t)^2	+	(1-t)^3	=	1	

a)4b)23
110<=t<=1

P1*t^3	+	P2*3*t^2*(1-t)	+	P3*3*t*(1-t)^2	+	P4*(1-t)^3	=	Pnew	

4P1P4t=1,0
3D164*42t,vv44t

			

	

#include	<math.h>	 	 	 	 	 	 	

#include	<stdio.h>	 	 	 	 	 	 	



#include	<stdlib.h>	 	 	 	 	 	 //	

typedef	struct	point_3d	{	 	 	 	 	 	

	 double	x,	y,	z;

}	POINT_3D;

typedef	struct	bpatch	{		 	 	 	 	 //	

	 POINT_3D	 anchors[4][4];	 	 	 	 	

	 GLuint	 	 dlBPatch;	 	 	 	 	

	 GLuint	 	 texture;	 	 	 	 	

}	BEZIER_PATCH;

BEZIER_PATCH	 	 mybezier;	 	 	 	 	

BOOL	 	 	 showCPoints=TRUE;	 	 	 	

int	 	 	 divs	=	7;	 	 	 	 	

C++3D

//	p=p+q

POINT_3D	pointAdd(POINT_3D	p,	POINT_3D	q)	{

	 p.x	+=	q.x;	 	 p.y	+=	q.y;	 	 p.z	+=	q.z;

	 return	p;

}

//	p=c*p

POINT_3D	pointTimes(double	c,	POINT_3D	p)	{

	 p.x	*=	c;	 p.y	*=	c;	 p.z	*=	c;

	 return	p;

}

//	3D

POINT_3D	makePoint(double	a,	double	b,	double	c)	{

	 POINT_3D	p;

	 p.x	=	a;	 p.y	=	b;	 p.z	=	c;

	 return	p;

}

C3u4u01

Bernsteinp(u	')
p(u')=∑Bn

i(u')Ri



Ri
Bn

i(u')=[ni]u'i(1-u')n-i

0 0=1,[n0]=1

u'=(u-u1)/(u2-u1)

44Bernstein:
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//	

//	u0-1

POINT_3D	Bernstein(float	u,	POINT_3D	*p)	{

	 POINT_3D	 a,	b,	c,	d,	r;

	 a	=	pointTimes(pow(u,3),	p[0]);

	 b	=	pointTimes(3*pow(u,2)*(1-u),	p[1]);

	 c	=	pointTimes(3*u*pow((1-u),2),	p[2]);

	 d	=	pointTimes(pow((1-u),3),	p[3]);

	 r	=	pointAdd(pointAdd(a,	b),	pointAdd(c,	d));

	 return	r;

}

display	listMORPHINGmorphing
16“”u,v
2XY

//	

GLuint	genBezier(BEZIER_PATCH	patch,	int	divs)	{

	 int	 	 u	=	0,	v;



	 float	 	 py,	px,	pyold;

	 GLuint	 	 drawlist	=	glGenLists(1);	 	 	

	 POINT_3D	 temp[4];

	 POINT_3D	 *last	=	(POINT_3D*)malloc(sizeof(POINT_3D)*(divs+1));	

	 if	(patch.dlBPatch	!=	NULL)	 	 	 	 	

	 	 glDeleteLists(patch.dlBPatch,	1);

	 temp[0]	=	patch.anchors[0][3];	 	 	 	 //	u

	 temp[1]	=	patch.anchors[1][3];

	 temp[2]	=	patch.anchors[2][3];

	 temp[3]	=	patch.anchors[3][3];

	 for	(v=0;v<=divs;v++)	{		 	 	 	 //	

	 	 px	=	((float)v)/((float)divs);	 	 	 	

	 //	Bernstein

	 	 last[v]	=	Bernstein(px,	temp);

	 }

	 glNewList(drawlist,	GL_COMPILE);	 	 	 	

	 glBindTexture(GL_TEXTURE_2D,	patch.texture);	 	 	

	 for	(u=1;u<=divs;u++)	{

	 	 py				=	((float)u)/((float)divs);	 	 	

	 	 pyold	=	((float)u-1.0f)/((float)divs);	 	 //	v

	 	 temp[0]	=	Bernstein(py,	patch.anchors[0]);	 	

	 	 temp[1]	=	Bernstein(py,	patch.anchors[1]);

	 	 temp[2]	=	Bernstein(py,	patch.anchors[2]);

	 	 temp[3]	=	Bernstein(py,	patch.anchors[3]);

	 	 glBegin(GL_TRIANGLE_STRIP);	 	 	 	

	 	 for	(v=0;v<=divs;v++)	{

	 	 	 px	=	((float)v)/((float)divs);	 	 //	u

	 	 	 glTexCoord2f(pyold,	px);	 	 	

	 	 	 glVertex3d(last[v].x,	last[v].y,	last[v].z);	

	 	 	 last[v]	=	Bernstein(px,	temp);	 	 //	

	 	 	 glTexCoord2f(py,	px);	 	 	 //	

	 	 	 glVertex3d(last[v].x,	last[v].y,	last[v].z);	

	 	 }

	 	 glEnd();	 	 	 	 	 	

	 }

	 glEndList();	 	 	 	 	 	 //	

	 free(last);	 	 	 	 	 	 //	



	 return	drawlist;	 	 	 	 	 	

}

void	initBezier(void)	{

	 mybezier.anchors[0][0]	=	makePoint(-0.75,	 -0.75,	 -0.50);	

	 mybezier.anchors[0][1]	=	makePoint(-0.25,	 -0.75,	 	0.00);

	 mybezier.anchors[0][2]	=	makePoint(	0.25,	 -0.75,	 	0.00);

	 mybezier.anchors[0][3]	=	makePoint(	0.75,	 -0.75,	 -0.50);

	 mybezier.anchors[1][0]	=	makePoint(-0.75,	 -0.25,	 -0.75);

	 mybezier.anchors[1][1]	=	makePoint(-0.25,	 -0.25,	 	0.50);

	 mybezier.anchors[1][2]	=	makePoint(	0.25,	 -0.25,	 	0.50);

	 mybezier.anchors[1][3]	=	makePoint(	0.75,	 -0.25,	 -0.75);

	 mybezier.anchors[2][0]	=	makePoint(-0.75,	 	0.25,	 	0.00);

	 mybezier.anchors[2][1]	=	makePoint(-0.25,	 	0.25,	 -0.50);

	 mybezier.anchors[2][2]	=	makePoint(	0.25,	 	0.25,	 -0.50);

	 mybezier.anchors[2][3]	=	makePoint(	0.75,	 	0.25,	 	0.00);

	 mybezier.anchors[3][0]	=	makePoint(-0.75,	 	0.75,	 -0.50);

	 mybezier.anchors[3][1]	=	makePoint(-0.25,	 	0.75,	 -1.00);

	 mybezier.anchors[3][2]	=	makePoint(	0.25,	 	0.75,	 -1.00);

	 mybezier.anchors[3][3]	=	makePoint(	0.75,	 	0.75,	 -0.50);

	 mybezier.dlBPatch	=	NULL;	 	 	 	 	

}

//	*.bmp

BOOL	LoadGLTexture(GLuint	*texPntr,	char*	name)

{

	 BOOL	success	=	FALSE;

	 AUX_RGBImageRec	*TextureImage	=	NULL;

	 glGenTextures(1,	texPntr);	 	 	 	 	

	 FILE*	test=NULL;

	 TextureImage	=	NULL;

	 test	=	fopen(name,	"r");	 	 	 	 	

	 if	(test	!=	NULL)	{	 	 	 	 	 	



	 	 fclose(test);	 	 	 	 	 	

	 	 TextureImage	=	auxDIBImageLoad(name);	 	 	

	 }

	 if	(TextureImage	!=	NULL)	{	 	 	 	 	

	 	 success	=	TRUE;

	 	 //	

	 	 glBindTexture(GL_TEXTURE_2D,	*texPntr);

	 	 glTexImage2D(GL_TEXTURE_2D,	0,	3,	TextureImage->sizeX,	TextureImage->sizeY,	0,	GL_RGB,	GL_UNSIGNED_BYTE,	TextureImage->data);

	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MIN_FILTER,GL_LINEAR);

	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,GL_LINEAR);

	 }

	 if	(TextureImage->data)

	 	 free(TextureImage->data);

	 return	success;

}

C++	

int	InitGL(GLvoid)	 	 	 	 	 	 	

{

	 glEnable(GL_TEXTURE_2D);	 	 	 	 	

	 glShadeModel(GL_SMOOTH);	 	 	 	 	

	 glClearColor(0.05f,	0.05f,	0.05f,	0.5f);	 	 	

	 glClearDepth(1.0f);	 	 	 	 	 //	

	 glEnable(GL_DEPTH_TEST);	 	 	 	 	

	 glDepthFunc(GL_LEQUAL);		 	 	 	 //	

	 glHint(GL_PERSPECTIVE_CORRECTION_HINT,	GL_NICEST);	 	

	 initBezier();	 	 	 	 	 	 //	

	 LoadGLTexture(&(mybezier.texture),	"./Data/NeHe.bmp");	 	

	 mybezier.dlBPatch	=	genBezier(mybezier,	divs);	 	 //	

	 return	TRUE;	 	 	 	 	 	 //	

}

display	listSPACE	



int	DrawGLScene(GLvoid)	{	 	 	 	 	 	

	 int	i,	j;

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	

	 glLoadIdentity();	 	 	 	 	 	

	 glTranslatef(0.0f,0.0f,-4.0f);	 	 	 	 	

	 glRotatef(-75.0f,1.0f,0.0f,0.0f);

	 glRotatef(rotz,0.0f,0.0f,1.0f);		 	 	 	

	 glCallList(mybezier.dlBPatch);	 	 	 	 	

	 if	(showCPoints)	{	 	 	 	 	 	 	

	 	 glDisable(GL_TEXTURE_2D);

	 	 glColor3f(1.0f,0.0f,0.0f);

	 	 for(i=0;i<4;i++)	{	 	 	 	 	

	 	 	 glBegin(GL_LINE_STRIP);

	 	 	 for(j=0;j<4;j++)

	 	 	 	 glVertex3d(mybezier.anchors[i][j].x,	mybezier.anchors[i][j].y,	mybezier.anchors[i][j].z);

	 	 	 glEnd();

	 	 }

	 	 for(i=0;i<4;i++)	{	 	 	 	 	 	

	 	 	 glBegin(GL_LINE_STRIP);

	 	 	 for(j=0;j<4;j++)

	 	 	 	 glVertex3d(mybezier.anchors[j][i].x,	mybezier.anchors[j][i].y,	mybezier.anchors[j][i].z);

	 	 	 glEnd();

	 	 }

	 	 glColor3f(1.0f,1.0f,1.0f);

	 	 glEnable(GL_TEXTURE_2D);

	 }

	 return	TRUE;	 	 	 	 	 	 	

}

KillGLWindow()

CreateGLWindow

/



	 	 	 if	(keys[VK_LEFT])	 rotz	-=	0.8f;	 	

	 	 	 if	(keys[VK_RIGHT])	 rotz	+=	0.8f;	 //	

	 	 	 if	(keys[VK_UP])	{	 	 	 	

	 	 	 	 divs++;

	 	 	 	 mybezier.dlBPatch	=	genBezier(mybezier,	divs);	

	 	 	 	 keys[VK_UP]	=	FALSE;

	 	 	 }

	 	 	 if	(keys[VK_DOWN]	&&	divs	>	1)	{	 	

	 	 	 	 divs--;

	 	 	 	 mybezier.dlBPatch	=	genBezier(mybezier,	divs);	

	 	 	 	 keys[VK_DOWN]	=	FALSE;

	 	 	 }

	 	 	 if	(keys[VK_SPACE])	{	 	 	 	 	

	 	 	 	 showCPoints	=	!showCPoints;

	 	 	 	 keys[VK_SPACE]	=	FALSE;

	 	 	 }

-NURBSEMAIL
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Blitter	:

DirectDrawblit

Andreas	LfflerRob	FletcherglutWin32

typedef	struct	Texture_Image

{

	 int	width;	 	 	 	 	 	 	 	 	

	 int	height;	 	 	 	 	 	 	 	 	

	 int	format;	 	 	 	 	 	 	 	 	

	 unsigned	char	*data;	 	 	 	 	 	 	 	

}	TEXTURE_IMAGE;



typedef	TEXTURE_IMAGE	*P_TEXTURE_IMAGE;		 	 	 	 	 	

P_TEXTURE_IMAGE	t1;	 	 	 	 	 	 	 	 	

P_TEXTURE_IMAGE	t2;	 	 	 	 	 	 	 	 	

w*h

P_TEXTURE_IMAGE	AllocateTextureBuffer(	GLint	w,	GLint	h,	GLint	f)

{

	 P_TEXTURE_IMAGE	ti=NULL;	 	 	 	 	 	 	

	 unsigned	char	*c=NULL;	 	 	 	 	 	 	 	

	 ti	=	(P_TEXTURE_IMAGE)malloc(sizeof(TEXTURE_IMAGE));	 	 	 	 	

	 if(	ti	!=	NULL	)	{

	 	 ti->width		=	w;		 	 	 	 	 	 	

	 	 ti->height	=	h;		 	 	 	 	 	 	

	 	 ti->format	=	f;		 	 	 	 	 	 	

	 	 //	w*h*f

	 	 c	=	(unsigned	char	*)malloc(	w	*	h	*	f);	

	 	 if	(	c	!=	NULL	)	{

	 	 	 ti->data	=	c;

	 	 }

	 	 else	{

	 	 	 MessageBox(NULL,"","",MB_OK	|	MB_ICONINFORMATION);

	 	 	 return	NULL;

	 	 }

	 }

	 else

	 {

	 	 MessageBox(NULL,"","",MB_OK	|	MB_ICONINFORMATION);

	 	 return	NULL;

	 }

	 return	ti;	 	 	 	 	 	 	 	 	

}



//	

void	DeallocateTexture(	P_TEXTURE_IMAGE	t	)

{

	 if(t)

	 {

	 	 if(t->data)

	 	 {

	 	 	 free(t->data);	 	 	 	 	 	 	

	 	 }

	 	 free(t);	 	 	 	 	 	 	 	

	 }

}

*.raw

//	*.RAWOpenGL

int	ReadTextureData	(	char	*filename,	P_TEXTURE_IMAGE	buffer)

{

	 FILE	*f;

	 int	i,j,k,done=0;

	 int	stride	=	buffer->width	*	buffer->format;	 	 	 	 	

	 unsigned	char	*p	=	NULL;

	 f	=	fopen(filename,	"rb");	 	 	 	 	 	 	

	 if(	f	!=	NULL	)		 	 	 	 	 	 	

	 {

	 	 for(	i	=	buffer->height-1;	i	>=	0	;	i--	)	 	 	 	

	 	 {

	 	 	 p	=	buffer->data	+	(i	*	stride	);

	 	 	 for	(	j	=	0;	j	<	buffer->width	;	j++	)	 	 	

	 	 	 {



alpha255

	 	 	 	 for	(	k	=	0	;	k	<	buffer->format-1	;	k++,	p++,	done++	)

	 	 	 	 {

	 	 	 	 	 *p	=	fgetc(f);	 	 	 	 	

	 	 	 	 }

	 	 	 	 *p	=	255;	p++;	 	 	 	 	 	

	 	 	 }

	 	 }

	 	 fclose(f);	 	 	 	 	 	 	 	

	 }

	 else	 	 	 	 	 	

	 {

	 	 MessageBox(NULL,"","",MB_OK	|	MB_ICONINFORMATION);

	 }

	 return	done;	 	 	 	 	 	 	 	 	

}

2D

void	BuildTexture	(P_TEXTURE_IMAGE	tex)

{

	 glGenTextures(1,	&texture;[0]);

	 glBindTexture(GL_TEXTURE_2D,	texture[0]);

	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,GL_LINEAR);

	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MIN_FILTER,GL_LINEAR);

	 gluBuild2DMipmaps(GL_TEXTURE_2D,	GL_RGB,	tex->width,	tex->height,	GL_RGBA,	GL_UNSIGNED_BYTE,	tex->data);

}

blitter
src
dst



src_xstart,src_ystart
src_width,src_height
dst_xstart,dst_ystart
(src_xstart,src_ystart)-(src_width,src_height)(dst_xstart,dst_ystart)-
(src_width,src_height)
blend01
alpha

void	Blit(	P_TEXTURE_IMAGE	src,	P_TEXTURE_IMAGE	dst,	int	src_xstart,	int	src_ystart,	int	src_width,	int	src_height,

	 			int	dst_xstart,	int	dst_ystart,	int	blend,	int	alpha)

{

	 int	i,j,k;

	 unsigned	char	*s,	*d;	 	 	 	 	 	 	 	

	 //	alpha

	 if(	alpha	>	255	)	alpha	=	255;

	 if(	alpha	<	0	)	alpha	=	0;

	 //	

	 if(	blend	<	0	)	blend	=	0;

	 if(	blend	>	1	)	blend	=	1;

	 d	=	dst->data	+	(dst_ystart	*	dst->width	*	dst->format);			 	 	

	 s	=	src->data	+	(src_ystart	*	src->width	*	src->format);	 	 	

	 for	(i	=	0	;	i	<	src_height	;	i++	)	 	 	 	 	 	

	 {

	 	 s	=	s	+	(src_xstart	*	src->format);	 	 	 	 	

	 	 d	=	d	+	(dst_xstart	*	dst->format);	 	 	 	

	 	 for	(j	=	0	;	j	<	src_width	;	j++	)	 	 	 	 	

	 	 {

	 	 	 for(	k	=	0	;	k	<	src->format	;	k++,	d++,	s++)	 	 	

	 	 	 {

	 	 	 	 if	(blend)	 	 	 	 	 	

	 	 	 	 	 *d	=	(	(*s	*	alpha)	+	(*d	*	(255-alpha))	)	>>	8;	

	 	 	 	 else	 	 	 	 	 	 	

	 	 	 	 	 *d	=	*s;	 	 	 	 	 	

	 	 	 }

	 	 }

	 	 d	=	d	+	(dst->width	-	(src_width	+	dst_xstart))*dst->format;	 	

	 	 s	=	s	+	(src->width	-	(src_width	+	src_xstart))*src->format;	 	

	 }

}



*.rawt2blitt12D

int	InitGL(GLvoid)	

{

	 t1	=	AllocateTextureBuffer(	256,	256,	4	);	 	 	 	 	 	

	 if	(ReadTextureData("Data/Monitor.raw",t1)==0)	 	 	 	 	

	 {	 	 	 	 	 	 	 	 	 	

	 	 MessageBox(NULL,"	'Monitor.raw'	","",MB_OK	|	MB_ICONINFORMATION);

	 	 return	FALSE;

	 }

	 t2	=	AllocateTextureBuffer(	256,	256,	4	);	 	 	 	 	

	 if	(ReadTextureData("Data/GL.raw",t2)==0)	 	 	 	 	 	

	 {	 	 	 	 	 	 	 	 	 	

	 	 MessageBox(NULL,"	'GL.raw'	","	",MB_OK	|	MB_ICONINFORMATION);

	 	 return	FALSE;

	 }

t2127127-256256t16464196196

	 //	t2127127-256256t16464196196

	 Blit(t2,t1,127,127,128,128,64,64,1,127);	 	 	 	 	

	 BuildTexture	(t1);	 	 	 	 	 	 	 	

	 DeallocateTexture(	t1	);	 	 	 	 	 	 	

	 DeallocateTexture(	t2	);	 	 	 	 	 	

	 glEnable(GL_TEXTURE_2D);	 	 	 	 	 	 	

	 glShadeModel(GL_SMOOTH);	 	 	 	 	 	 	

	 glClearColor(0.0f,	0.0f,	0.0f,	0.0f);	 	 	 	 	

	 glClearDepth(1.0);	 	 	 	 	 	 	 	

	 glEnable(GL_DEPTH_TEST);	 	 	 	 	 	 	



	 glDepthFunc(GL_LESS);	 	 	 	 	 	 	

	 return	TRUE;

}

GLvoid	DrawGLScene(GLvoid)

{

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	 	 	

	 glLoadIdentity();	 	 	 	 	 	 	

	 glTranslatef(0.0f,0.0f,-5.0f);

	 glRotatef(xrot,1.0f,0.0f,0.0f);

	 glRotatef(yrot,0.0f,1.0f,0.0f);

	 glRotatef(zrot,0.0f,0.0f,1.0f);

	 glBindTexture(GL_TEXTURE_2D,	texture[0]);

	 glBegin(GL_QUADS);

	 	 //	

	 	 glNormal3f(	0.0f,	0.0f,	1.0f);

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,		1.0f);

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,		1.0f);

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,		1.0f);

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,		1.0f);

	 	 //	

	 	 glNormal3f(	0.0f,	0.0f,-1.0f);

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,	-1.0f);

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,	-1.0f);

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,	-1.0f);

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,	-1.0f);

	 	 //	

	 	 glNormal3f(	0.0f,	1.0f,	0.0f);

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,	-1.0f);

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,	-1.0f);

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-1.0f,		1.0f,		1.0f);

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	1.0f,		1.0f,		1.0f);

	 	 //	

	 	 glNormal3f(	0.0f,-1.0f,	0.0f);

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,		1.0f);

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,		1.0f);

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(-1.0f,	-1.0f,	-1.0f);

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(	1.0f,	-1.0f,	-1.0f);

	 	 //	



	 	 glNormal3f(	1.0f,	0.0f,	0.0f);

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,	-1.0f);

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,	-1.0f);

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,		1.0f);

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,		1.0f);

	 	 //	

	 	 glNormal3f(-1.0f,	0.0f,	0.0f);

	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,	-1.0f);

	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,		1.0f);

	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,		1.0f);

	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,	-1.0f);

	 glEnd();

	 xrot+=0.3f;

	 yrot+=0.2f;

	 zrot+=0.4f;

	 return	TRUE;	//		OK

}

KillGLWindow()	

CreateGLWindow

WinMain()	
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1)	
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2)	

3)	



Windows

4)	

5

Lesson30.cpp 	 :
l

Image.cpp, Image.h :

Tmatrix.cpp, Tmatrix.h :

Tray.cpp, Tray.h :

Tvector.cpp, Tvector.h :

1)		

:	

	=	+	t	*	 	

t	[0,	).	

	

Xn	dot	X	=	d	

Xn	.
X	.



d	.	

:	

PointOnRay	=	Raystart	+	t	*	Raydirection
Xn	dot	X	=	d	

Xn	dot	PointOnRay	=	d

(Xn	dot	Raystart)	+	t	*	(Xn	dot	Raydirection)	=	d	

	t:	

t	=	(d	-	Xn	dot	Raystart)	/	(Xn	dot	Raydirection)	

t,t.Xn*Raydirection=0t

//10

int	TestIntersionPlane(const	Plane&	plane,const	TVector&	position,const	TVector&	direction,	double&	lamda,	TVector&	pNormal)

{

double	DotProduct=direction.dot(plane._Normal);
double	l2;

//
if	((DotProduct<ZERO)&&(DotProduct>-ZERO))	
return	0;

l2=(plane._Normal.dot(plane._Position-position))/DotProduct;

if	(l2<-ZERO)	
return	0;

pNormal=plane._Normal;
lamda=l2;
return	1;



}

- 	

int	TestIntersionCylinder(const	Cylinder&	cylinder,const	TVector&	position,const	TVector&	direction,	double&	lamda,	TVector&	pNormal,TVector&	newposition)

-

bug

	1

3

//10

int	FindBallCol(TVector&	point,	double&	TimePoint,	double	Time2,	int&	BallNr1,	int&	BallNr2)

{

	 TVector	RelativeV;

	 TRay	rays;



	 double	MyTime=0.0,	Add=Time2/150.0,	Timedummy=10000,	Timedummy2=-1;

	 TVector	posi;

	

	 //

	 for	(int	i=0;i<NrOfBalls-1;i++)

	 {

	 	for	(int	j=i+1;j<NrOfBalls;j++)

	 	{	

	 	 				RelativeV=ArrayVel[i]-ArrayVel[j];

	 	 	 rays=TRay(OldPos[i],TVector::unit(RelativeV));

	 	 	 MyTime=0.0;

if	(	(rays.dist(OldPos[j]))	>	40)	continue;

while	(MyTime<Time2)
{
MyTime+=Add;
posi=OldPos[i]+RelativeV*MyTime;
if	(posi.dist(OldPos[j])<=40)	{
point=posi;
if	(Timedummy>(MyTime-Add))	Timedummy=MyTime-Add;
BallNr1=i;
BallNr2=j;
break;
}

}
}

}

if	(Timedummy!=10000)	{	TimePoint=Timedummy;
return	1;
}

return	0;
}



/,:

	2a																																									 	2b

,.,.:
Tc=	Dsc*T	/	Dst	
,:
Collision	point=	Start	+	Velocity*Tc	

2)	

	

,:,,.

,.:

	3



R	
I	
N	

	:	

R=	2*(-I	dot	N)*N	+	I	

rt2=ArrayVel[BallNr].mag();	 	 	 	 	 	

ArrayVel[BallNr].unit();	 	 	 	 	 	

//	

ArrayVel[BallNr]=TVector::unit(	(normal*(2*normal.dot(-ArrayVel[BallNr])))	+	ArrayVel[BallNr]	);

ArrayVel[BallNr]=ArrayVel[BallNr]*rt2;	 	 	 	 	

.	

	4

U1U2X_AxisU1XU2XU1U2U1yU2yX_AxisM1M2



V1V2V1x,V1y,V2x,V2y

X_Axis

TVector	pb1,pb2,xaxis,U1x,U1y,U2x,U2y,V1x,V1y,V2x,V2y;

double	a,b;

pb1=OldPos[BallColNr1]+ArrayVel[BallColNr1]*BallTime;	 	 	

pb2=OldPos[BallColNr2]+ArrayVel[BallColNr2]*BallTime;	 	 	

xaxis=(pb2-pb1).unit();		 	 	 	 	 	

a=xaxis.dot(ArrayVel[BallColNr1]);	 	 	 	 	

U1x=xaxis*a;	 	 	 	 	 	 	 	

U1y=ArrayVel[BallColNr1]-U1x;	//	

xaxis=(pb1-pb2).unit();		 	 	 	 	 	

b=xaxis.dot(ArrayVel[BallColNr2]);	 	 	 	 	

U2x=xaxis*b;	 	 	 	 	 	 	 	

U2y=ArrayVel[BallColNr2]-U2x;

V1x=(U1x+U2x-(U1x-U2x))*0.5;	 	 	 	 	 	

V2x=(U1x+U2x-(U2x-U1x))*0.5;

V1y=U1y;

V2y=U2y;

for	(j=0;j<NrOfBalls;j++)	 	 	 	 	 	

ArrayPos[j]=OldPos[j]+ArrayVel[j]*BallTime;

ArrayVel[BallColNr1]=V1x+V1y;	 	 	 	 	 	

ArrayVel[BallColNr2]=V2x+V2y;	 	 	 	 	 	

	

	
Velocity_New	=	Velovity_Old	+	Acceleration*TimeStep
Position_New	=	Position_Old	+	Velocity_New*TimeStep	

3)		

alphaalpha0



//	/

glEnable(GL_BLEND);	 	 	 	 	 	 	

glDepthMask(GL_FALSE);	 	 	 	 	 	 	

glBindTexture(GL_TEXTURE_2D,	texture[1]);	 	 	 	

for(i=0;	i<20;	i++)	 	 	 	 	 	 	

{

	 if(ExplosionArray[i]._Alpha>=0)

	 {

	 	 glPushMatrix();

	 	 ExplosionArray[i]._Alpha-=0.01f;	 	 	

	 	 ExplosionArray[i]._Scale+=0.03f;	 	 	

	 	 //	

	 	 glColor4f(1,1,0,ExplosionArray[i]._Alpha);	 	

	 	 glScalef(ExplosionArray[i]._Scale,ExplosionArray[i]._Scale,ExplosionArray[i]._Scale);

	 	 //	

	 	 glTranslatef((float)ExplosionArray[i]._Position.X()/ExplosionArray[i]._Scale,

	 	 	 (float)ExplosionArray[i]._Position.Y()/ExplosionArray[i]._Scale,

	 	 	 (float)ExplosionArray[i]._Position.Z()/ExplosionArray[i]._Scale);

	 	 glCallList(dlist);	 	 	 	 	

	 	 glPopMatrix();

	 }

}

	

WindowsPlaySound()

4)		

While	(Timestep!=0)

{

	

	 {

	 	 ;

	 	 ;

	 	 ;

	 }

	 ;

	 ;

	 If	()

	 {



	 	 ;

	 	 (We	already	have	computed	the	point,	normal	and	collision	time.)

	 	 ;

	 	 Timestep-=CollisonTime;

	 }

	 else

	 	

}

//

void	idle()

{

		double	rt,rt2,rt4,lamda=10000;

		TVector	norm,uveloc;

		TVector	normal,point,time;

		double	RestTime,BallTime;

		TVector	Pos2;

		int	BallNr=0,dummy=0,BallColNr1,BallColNr2;

		TVector	Nc;

//
if	(!hook_toball1)
{
camera_rotation+=0.1f;
if	(camera_rotation>360)
camera_rotation=0;
}

RestTime=Time;
lamda=1000;

//
for	(int	j=0;j<NrOfBalls;j++)
ArrayVel[j]+=accel*RestTime;

//()
while	(RestTime>ZERO)



{
lamda=10000;	

//
for	(int	i=0;i<NrOfBalls;i++)
{
//
OldPos[i]=ArrayPos[i];
TVector::unit(ArrayVel[i],uveloc);
ArrayPos[i]=ArrayPos[i]+ArrayVel[i]*RestTime;
rt2=OldPos[i].dist(ArrayPos[i]);

//
if	(TestIntersionPlane(pl1,OldPos[i],uveloc,rt,norm))
{	
//
rt4=rt*RestTime/rt2;

//
if	(rt4<=lamda)
{	
if	(rt4<=RestTime+ZERO)
if	(!	((rt<=ZERO)&&(uveloc.dot(norm)>ZERO))	)
{
normal=norm;
point=OldPos[i]+uveloc*rt;
lamda=rt4;
BallNr=i;
}
}
}

if	(TestIntersionPlane(pl2,OldPos[i],uveloc,rt,norm))
{
rt4=rt*RestTime/rt2;

if	(rt4<=lamda)
{	
if	(rt4<=RestTime+ZERO)



if	(!	((rt<=ZERO)&&(uveloc.dot(norm)>ZERO))	)
{
normal=norm;
point=OldPos[i]+uveloc*rt;
lamda=rt4;
BallNr=i;
dummy=1;
}
}

}

if	(TestIntersionPlane(pl3,OldPos[i],uveloc,rt,norm))
{
rt4=rt*RestTime/rt2;

if	(rt4<=lamda)
{	
if	(rt4<=RestTime+ZERO)
if	(!	((rt<=ZERO)&&(uveloc.dot(norm)>ZERO))	)
{
normal=norm;
point=OldPos[i]+uveloc*rt;
lamda=rt4;
BallNr=i;
}
}
}

if	(TestIntersionPlane(pl4,OldPos[i],uveloc,rt,norm))
{
rt4=rt*RestTime/rt2;

if	(rt4<=lamda)
{	
if	(rt4<=RestTime+ZERO)
if	(!	((rt<=ZERO)&&(uveloc.dot(norm)>ZERO))	)
{
normal=norm;



point=OldPos[i]+uveloc*rt;
lamda=rt4;
BallNr=i;
}
}
}

if	(TestIntersionPlane(pl5,OldPos[i],uveloc,rt,norm))
{
rt4=rt*RestTime/rt2;

if	(rt4<=lamda)
{	
if	(rt4<=RestTime+ZERO)
if	(!	((rt<=ZERO)&&(uveloc.dot(norm)>ZERO))	)
{
normal=norm;
point=OldPos[i]+uveloc*rt;
lamda=rt4;
BallNr=i;
}
}
}

//
if	(TestIntersionCylinder(cyl1,OldPos[i],uveloc,rt,norm,Nc))
{
rt4=rt*RestTime/rt2;

if	(rt4<=lamda)
{	
if	(rt4<=RestTime+ZERO)
if	(!	((rt<=ZERO)&&(uveloc.dot(norm)>ZERO))	)
{
normal=norm;
point=Nc;
lamda=rt4;
BallNr=i;
}



}

}
if	(TestIntersionCylinder(cyl2,OldPos[i],uveloc,rt,norm,Nc))
{
rt4=rt*RestTime/rt2;

if	(rt4<=lamda)
{	
if	(rt4<=RestTime+ZERO)
if	(!	((rt<=ZERO)&&(uveloc.dot(norm)>ZERO))	)
{
normal=norm;
point=Nc;
lamda=rt4;
BallNr=i;
}
}

}
if	(TestIntersionCylinder(cyl3,OldPos[i],uveloc,rt,norm,Nc))
{
rt4=rt*RestTime/rt2;

if	(rt4<=lamda)
{	
if	(rt4<=RestTime+ZERO)
if	(!	((rt<=ZERO)&&(uveloc.dot(norm)>ZERO))	)
{
normal=norm;
point=Nc;
lamda=rt4;
BallNr=i;
}
}

}
}



//
if	(FindBallCol(Pos2,BallTime,RestTime,BallColNr1,BallColNr2))
{
if	(sounds)
PlaySound("Data/Explode.wav",NULL,SND_FILENAME|SND_ASYNC);

if	(	(lamda==10000)	||	(lamda>BallTime)	)
{
RestTime=RestTime-BallTime;

TVector	pb1,pb2,xaxis,U1x,U1y,U2x,U2y,V1x,V1y,V2x,V2y;
double	a,b;

pb1=OldPos[BallColNr1]+ArrayVel[BallColNr1]*BallTime;
pb2=OldPos[BallColNr2]+ArrayVel[BallColNr2]*BallTime;
xaxis=(pb2-pb1).unit();

a=xaxis.dot(ArrayVel[BallColNr1]);
U1x=xaxis*a;
U1y=ArrayVel[BallColNr1]-U1x;

xaxis=(pb1-pb2).unit();
b=xaxis.dot(ArrayVel[BallColNr2]);
U2x=xaxis*b;
U2y=ArrayVel[BallColNr2]-U2x;

V1x=(U1x+U2x-(U1x-U2x))*0.5;
V2x=(U1x+U2x-(U2x-U1x))*0.5;
V1y=U1y;
V2y=U2y;

for	(j=0;j<NrOfBalls;j++)
ArrayPos[j]=OldPos[j]+ArrayVel[j]*BallTime;

ArrayVel[BallColNr1]=V1x+V1y;
ArrayVel[BallColNr2]=V2x+V2y;

//Update	explosion	array
for(j=0;j<20;j++)



{
if	(ExplosionArray[j]._Alpha<=0)
{
ExplosionArray[j]._Alpha=1;
ExplosionArray[j]._Position=ArrayPos[BallColNr1];
ExplosionArray[j]._Scale=1;
break;
}
}

continue;
}
}

//
if	(lamda!=10000)
{	
RestTime-=lamda;

for	(j=0;j<NrOfBalls;j++)
ArrayPos[j]=OldPos[j]+ArrayVel[j]*lamda;

rt2=ArrayVel[BallNr].mag();
ArrayVel[BallNr].unit();
ArrayVel[BallNr]=TVector::unit(	(normal*(2*normal.dot(-ArrayVel[BallNr])))	+
ArrayVel[BallNr]	);
ArrayVel[BallNr]=ArrayVel[BallNr]*rt2;

for(j=0;j<20;j++)
{
if	(ExplosionArray[j]._Alpha<=0)
{
ExplosionArray[j]._Alpha=1;
ExplosionArray[j]._Position=point;
ExplosionArray[j]._Scale=1;
break;
}
}
}



else
RestTime=0;

}

}

,,,.

,,,.,,,.
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:

Milkshape3D

Brett	Porter
PortaLib3DPortaLib3D3D

Milkshape3DMilkshape3D

model.h

//	

struct	Vertex

{

	 char	m_boneID;	 //	

	 float	m_location[3];

};

//	



int	m_numVertices;

Vertex	*m_pVertices;

m_boneIDm_location

//	

struct	Triangle

{

	 float	m_vertexNormals[3][3];

	 float	m_s[3],	m_t[3];

	 int	m_vertexIndices[3];

};

//	

int	m_numTriangles;

Triangle	*m_pTriangles;

3m_vertexIndices	m_s		m_tm_vertexNormals

//	

struct	Mesh

{

	 int	m_materialIndex;

	 int	m_numTriangles;

	 int	*m_pTriangleIndices;

};

//	

int	m_numMeshes;

Mesh	*m_pMeshes;

m_pTriangleIndices	m_materialIndex	



//	

struct	Material

{

	 float	m_ambient[4],	m_diffuse[4],	m_specular[4],	m_emissive[4];

	 float	m_shininess;

	 GLuint	m_texture;

	 char	*m_pTextureFilename;

};

//	

int	m_numMaterials;

Material	*m_pMaterials;

OpenGL

loadModelData

MilkshapeModel,Model

bool	MilkshapeModel::loadModelData(	const	char	*filename	)

{

	 ifstream	inputFile(	filename,	ios::in	|	ios::binary	|	ios::nocreate	);

	 if	(	inputFile.fail())

	 	 return	false;	 //	

	 inputFile.seekg(	0,	ios::end	);

	 long	fileSize	=	inputFile.tellg();

	 inputFile.seekg(	0,	ios::beg	);



	 byte	*pBuffer	=	new	byte[fileSize];

	 inputFile.read(	pBuffer,	fileSize	);

	 inputFile.close();

	 const	byte	*pPtr	=	pBuffer;

	 MS3DHeader	*pHeader	=	(	MS3DHeader*	)pPtr;

	 pPtr	+=	sizeof(	MS3DHeader	);

	 if	(	strncmp(	pHeader->m_ID,	"MS3D000000",	10	)	!=	0	)

	 	 return	false;	 //	MS3D

	 if	(	pHeader->m_version	<	3	||	pHeader->m_version	>	4	)

	 	 return	false;	 //	

	 int	nVertices	=	*(	word*	)pPtr;

	 m_numVertices	=	nVertices;

	 m_pVertices	=	new	Vertex[nVertices];

	 pPtr	+=	sizeof(	word	);

	 int	i;

	 for	(	i	=	0;	i	<	nVertices;	i++	)

	 {

	 	 MS3DVertex	*pVertex	=	(	MS3DVertex*	)pPtr;

	 	 m_pVertices[i].m_boneID	=	pVertex->m_boneID;

	 	 memcpy(	m_pVertices[i].m_location,	pVertex->m_vertex,	sizeof(	float	)*3	);

	 	 pPtr	+=	sizeof(	MS3DVertex	);

	 }

	 int	nTriangles	=	*(	word*	)pPtr;

	 m_numTriangles	=	nTriangles;



	 m_pTriangles	=	new	Triangle[nTriangles];

	 pPtr	+=	sizeof(	word	);

	 for	(	i	=	0;	i	<	nTriangles;	i++	)

	 {

	 	 MS3DTriangle	*pTriangle	=	(	MS3DTriangle*	)pPtr;

	 	 int	vertexIndices[3]	=	{	pTriangle->m_vertexIndices[0],	pTriangle->m_vertexIndices[1],	pTriangle->m_vertexIndices[2]	};

	 	 float	t[3]	=	{	1.0f-pTriangle->m_t[0],	1.0f-pTriangle->m_t[1],	1.0f-pTriangle->m_t[2]	};

	 	 memcpy(	m_pTriangles[i].m_vertexNormals,	pTriangle->m_vertexNormals,	sizeof(	float	)*3*3	);

	 	 memcpy(	m_pTriangles[i].m_s,	pTriangle->m_s,	sizeof(	float	)*3	);

	 	 memcpy(	m_pTriangles[i].m_t,	t,	sizeof(	float	)*3	);

	 	 memcpy(	m_pTriangles[i].m_vertexIndices,	vertexIndices,	sizeof(	int	)*3	);

	 	 pPtr	+=	sizeof(	MS3DTriangle	);

	 }

MS3DOpenGLY

	 int	nGroups	=	*(	word*	)pPtr;

	 m_numMeshes	=	nGroups;

	 m_pMeshes	=	new	Mesh[nGroups];

	 pPtr	+=	sizeof(	word	);

	 for	(	i	=	0;	i	<	nGroups;	i++	)

	 {

	 	 pPtr	+=	sizeof(	byte	);	

	 	 pPtr	+=	32;	

	 	 word	nTriangles	=	*(	word*	)pPtr;

	 	 pPtr	+=	sizeof(	word	);

	 	 int	*pTriangleIndices	=	new	int[nTriangles];

	 	 for	(	int	j	=	0;	j	<	nTriangles;	j++	)

	 	 {

	 	 	 pTriangleIndices[j]	=	*(	word*	)pPtr;

	 	 	 pPtr	+=	sizeof(	word	);

	 	 }

	 	 char	materialIndex	=	*(	char*	)pPtr;

	 	 pPtr	+=	sizeof(	char	);

	 	 m_pMeshes[i].m_materialIndex	=	materialIndex;

	 	 m_pMeshes[i].m_numTriangles	=	nTriangles;

	 	 m_pMeshes[i].m_pTriangleIndices	=	pTriangleIndices;

	 }



	 int	nMaterials	=	*(	word*	)pPtr;

	 m_numMaterials	=	nMaterials;

	 m_pMaterials	=	new	Material[nMaterials];

	 pPtr	+=	sizeof(	word	);

	 for	(	i	=	0;	i	<	nMaterials;	i++	)

	 {

	 	 MS3DMaterial	*pMaterial	=	(	MS3DMaterial*	)pPtr;

	 	 memcpy(	m_pMaterials[i].m_ambient,	pMaterial->m_ambient,	sizeof(	float	)*4	);

	 	 memcpy(	m_pMaterials[i].m_diffuse,	pMaterial->m_diffuse,	sizeof(	float	)*4	);

	 	 memcpy(	m_pMaterials[i].m_specular,	pMaterial->m_specular,	sizeof(	float	)*4	);

	 	 memcpy(	m_pMaterials[i].m_emissive,	pMaterial->m_emissive,	sizeof(	float	)*4	);

	 	 m_pMaterials[i].m_shininess	=	pMaterial->m_shininess;

	 	 m_pMaterials[i].m_pTextureFilename	=	new	char[strlen(	pMaterial->m_texture	)+1];

	 	 strcpy(	m_pMaterials[i].m_pTextureFilename,	pMaterial->m_texture	);

	 	 pPtr	+=	sizeof(	MS3DMaterial	);

	 }

	 reloadTextures();

	 delete[]	pBuffer;

	 return	true;

}

void	Model::reloadTextures()

{

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

	 	 if	(	strlen(	m_pMaterials[i].m_pTextureFilename	)	>	0	)

	 	 	 m_pMaterials[i].m_texture	=	LoadGLTexture(	m_pMaterials[i].m_pTextureFilename	);

	 	 else

	 	 	 m_pMaterials[i].m_texture	=	0;

}



void	Model::draw()

{

	 GLboolean	texEnabled	=	glIsEnabled(	GL_TEXTURE_2D	);

	 //	

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

	 {

	 	 int	materialIndex	=	m_pMeshes[i].m_materialIndex;

	 	 if	(	materialIndex	>=	0	)

	 	 {

	 	 	 glMaterialfv(	GL_FRONT,	GL_AMBIENT,	m_pMaterials[materialIndex].m_ambient	);

	 	 	 glMaterialfv(	GL_FRONT,	GL_DIFFUSE,	m_pMaterials[materialIndex].m_diffuse	);

	 	 	 glMaterialfv(	GL_FRONT,	GL_SPECULAR,	m_pMaterials[materialIndex].m_specular	);

	 	 	 glMaterialfv(	GL_FRONT,	GL_EMISSION,	m_pMaterials[materialIndex].m_emissive	);

	 	 	 glMaterialf(	GL_FRONT,	GL_SHININESS,	m_pMaterials[materialIndex].m_shininess	);

	 	 	 if	(	m_pMaterials[materialIndex].m_texture	>	0	)

	 	 	 {

	 	 	 	 glBindTexture(	GL_TEXTURE_2D,	m_pMaterials[materialIndex].m_texture	);

	 	 	 	 glEnable(	GL_TEXTURE_2D	);

	 	 	 }

	 	 	 else

	 	 	 	 glDisable(	GL_TEXTURE_2D	);

	 	 }

	 	 else

	 	 {

	 	 	 glDisable(	GL_TEXTURE_2D	);

	 	 }

	 	 glBegin(	GL_TRIANGLES	);

	 	 {

	 	 	 for	(	int	j	=	0;	j	<	m_pMeshes[i].m_numTriangles;	j++	)

	 	 	 {

	 	 	 	 int	triangleIndex	=	m_pMeshes[i].m_pTriangleIndices[j];

	 	 	 	 const	Triangle*	pTri	=	&m_pTriangles[triangleIndex];

	 	 	 	 for	(	int	k	=	0;	k	<	3;	k++	)

	 	 	 	 {

	 	 	 	 	 int	index	=	pTri->m_vertexIndices[k];

	 	 	 	 	 glNormal3fv(	pTri->m_vertexNormals[k]	);

	 	 	 	 	 glTexCoord2f(	pTri->m_s[k],	pTri->m_t[k]	);



	 	 	 	 	 glVertex3fv(	m_pVertices[index].m_location	);

	 	 	 	 }

	 	 	 }

	 	 }

	 	 glEnd();

	 }

	 if	(	texEnabled	)

	 	 glEnable(	GL_TEXTURE_2D	);

	 else

	 	 glDisable(	GL_TEXTURE_2D	);

}

MilkshapeModel

	 Model	*pModel	=	NULL;	 //	

	 pModel	=	new	MilkshapeModel();

	 if	(	pModel->loadModelData(	"data/model.ms3d"	)	==	false	)

	 {

	 	 MessageBox(	NULL,	"data/model.ms3d",	"",	MB_OK	|	MB_ICONERROR	);

	 	 return	0;	 	 	 	 	 	 	 	 	

	 }

	 pModel->reloadTextures();



int	DrawGLScene(GLvoid)

{

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 //	

	 glLoadIdentity();	 	 	 	

	 gluLookAt(	75,	75,	75,	0,	0,	0,	0,	1,	0	);

	 glRotatef(yrot,0.0f,1.0f,0.0f);

	 //

	 pModel->draw();

	 yrot+=1.0f;

	 return	TRUE;	 	 	 	 	 	 //	

}
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,	Alpha,	Alpha,	:

32.	.	1000	1540HTML.	
,	Alpha	 ,	,	Ortho	,	,	,		,	!

.	!?!	!	,	.	

.	 ,	.

!	!

.	lesson32.cpp.		NeHeGL	.		
mouse_x,	mouse_y	.		NeHeGL.h	:	 extern	int	mouse_x;	&
extern	int	mouse_y;

	Adobe	Photoshop	.		.TGA	32alpha	.	alpha,	
	Adobe	Photoshop.	.		Adobe	Photoshop	
).	.	.	.	.	.	
.TGA.	 !

.	.	,.		,!	



#include	<windows.h>	 	 	 	 	 	 	 	

#include	<stdio.h>	 	 	 	 	 	 	 	

#include	<stdarg.h>	 	 	 	 	 	 	 	

#include	<time.h>	 	 	 	 	 	 	 	

#include	"NeHeGL.h"	 	 	 	 	 	 	

1,		OpenGL	.		Visual	C++	’’,.	
OpenGL32.lib,	GLu32.lib		GLaux.lib.	.	
release	...	.	.	 .	,	.	,	.

.	,	.	,		OpenGL32	,GLu32		

.TGA		GLaux.	

#pragma	comment(	lib,	"opengl32.lib"	)	 	 	 	 	 	

#pragma	comment(	lib,	"glu32.lib"	)	 	 	 	 	 	

#pragma	comment(	lib,	"winmm.lib"	)	 	 	 	 	 	 	

3		CDS_FULLSCREEN	.	,		 CDS_FULLSCREEN		4.
...		CDS_FULLSCREEN		CDS_FULLSCREEN	
,		CDS_FULLSCREEN	,	.	.

	DrawTargets,	.	,MSDN.,		C/C++,	gl!	

#ifndef		 CDS_FULLSCREEN	 	 	 	 	 	 	

#define		 CDS_FULLSCREEN	4	 	 	 	 	 	

#endif	 	 	 	 	 	 	 	 	

void	DrawTargets();	 	 	 	 	 	 	 	

GL_Window*	 g_window;

Keys*	 	 g_keys;



.	base	.	roll	.	
score	,	!

.	qsort		type	(const	*void,	const	*void).	

//	

GLuint	 	 base;	 	 	 	 	 	 	 	

GLfloat		 roll;	 	 	 	 	 	 	 	

GLint	 	 level=1;	 	 	 	 	 	 	

GLint	 	 miss;	 	 	 	 	 	 	 	

GLint	 	 kills;	 	 	 	 	 	 	 	

GLint	 	 score;	 	 	 	 	 	 	 	

bool	 	 game;	 	 	 	 	 	 	 	

typedef	int	(*compfn)(const	void*,	const	void*);	 	 	 	 	

.	.	,	,	,	

...	rot	.	hit		FALSE	.	,		

frame	.	.	.

,		dir.	dir	4	:	0	-	,	1	-	,	2	-			

texid	04.	0	,	1		2		,	3				4			.	

x		y	.	x		x-,	y		y-.

z-spin.	,	spin.

,	distance	.	,	,	.

struct	objects	{

	 GLuint	 rot;	 	 	 	 	 	 	 	

	 bool	 hit;	 	 	 	 	 	 	 	



	 GLuint	 frame;	 	 	 	 	 	 	 	

	 GLuint	 dir;	 	 	 	 	 	 	 	

	 GLuint	 texid;	 	 	 	 	 	 	 	

	 GLfloat	x;	 	 	 	 	 	 	 	

	 GLfloat	y;	 	 	 	 	 	 	 	

	 GLfloat	spin;	 	 	 	 	 	 	 	

	 GLfloat	distance;	 	 	 	 	 	 	

};

.	TGAbitmaps.	TGA	

typedef	struct	 	 	 	 	 	 	 	 	

{

	 GLubyte	*imageData;	 	 	 	 	 	 	

	 GLuint	 bpp;	 	 	 	 	 	 	 	

	 GLuint	 width;	 	 	 	 	 	 	 	

	 GLuint	 height;		 	 	 	 	 	 	

	 GLuint	 texID;	 	 	 	 	 	 	 	

}	TextureImage;		 	 	 	 	 	 	 	

1030.	

TextureImage	textures[10];	 	 	 	 	 	 	

objects	object[30];	 	 	 	 	 	 	

.	(vase)can,	bucket.	,	

.	coke	cans,	size[3].w.		0,		1,		

struct	dimensions	{	 	 	 	 	 	 	 	

	 GLfloat	w;	 	 	 	 	 	 	 	

	 GLfloat	h;	 	 	 	 	 	 	 	



};

//	:	,	,	,	,	

dimensions	size[5]	=	{	{1.0f,1.0f},	{1.0f,1.0f},	{1.0f,1.0f},	{0.5f,1.0f},	{0.75f,1.5f}	};

	TGA	.	25.

TGA	alpha	.	alpha		OpenGL	.	alpha	
OpenGL	,	alpha	.

bool	LoadTGA(TextureImage	*texture,	char	*filename)	 	 	 	 	

{

	 GLubyte		 TGAheader[12]={0,0,2,0,0,0,0,0,0,0,0,0};	 	 	

	 GLubyte		 TGAcompare[12];		 	 	 	 	

	 GLubyte		 header[6];	 	 	 	 	 	

	 GLuint	 	 bytesPerPixel;	 	 	 	 	 	

	 GLuint	 	 imageSize;	 	 	 	 	 	

	 GLuint	 	 temp;	 	 	 	 	 	 	

	 GLuint	 	 type=GL_RGBA;	 	 	 	 	 	

	 FILE	*file	=	fopen(filename,	"rb");	 	 	 	 	 	

	 if(	 file==NULL	||	 	 	 	 	 	 	

	 	 fread(TGAcompare,1,sizeof(TGAcompare),file)!=sizeof(TGAcompare)	||	

	 	 memcmp(TGAheader,TGAcompare,sizeof(TGAheader))!=0	||	 	 	

	 	 fread(header,1,sizeof(header),file)!=sizeof(header))	 	

	 {

	 	 if	(file	==	NULL)	 	 	 	 	 	

	 	 	 return	FALSE;	 	 	 	 	 	

	 	 else	 	 	 	 	 	 	 	

	 	 {

	 	 	 fclose(file);	 	 	 	 	 	

	 	 	 return	FALSE;	 	 	 	 	 	

	 	 }

	 }

	 texture->width		=	header[1]	*	256	+	header[0];	 	 	 	

	 texture->height	=	header[3]	*	256	+	header[2];	 	 	 	

		 if(	 texture->width	 <=0	||	 	 	 	 	 	

	 	 texture->height	<=0	||	 	 	 	 	 	

	 	 (header[4]!=24	&&	header[4]!=32))	 	 	 	 	

	 {

	 	 fclose(file);	 	 	 	 	 	 	



	 	 return	FALSE;	 	 	 	 	 	 	

	 }

	 texture->bpp	 =	header[4];	 	 	 	 	 	

	 bytesPerPixel	 =	texture->bpp/8;	 	 	 	 	 	

	 imageSize	 	 =	texture->width*texture->height*bytesPerPixel;		

	 texture->imageData=(GLubyte	*)malloc(imageSize);	 	 	 	

	 if(	 texture->imageData==NULL	||	 	 	 	 	 	

	 	 fread(texture->imageData,	1,	imageSize,	file)!=imageSize)	 	

	 {

	 	 if(texture->imageData!=NULL)	 	 	 	 	

	 	 	 free(texture->imageData);	 	 	 	

	 	 fclose(file);	 	 	 	 	 	 	

	 	 return	FALSE;	 	 	 	 	 	 	

	 }

	 for(GLuint	i=0;	i<int(imageSize);	i+=bytesPerPixel)	 	 	

	 {	 	 	 	 	 	 	 	 	

	 	 temp=texture->imageData[i];	 	 	 	 	

	 	 texture->imageData[i]	=	texture->imageData[i	+	2];	 	

	 	 texture->imageData[i	+	2]	=	temp;	 	 	 	 	

	 }

	 fclose	(file);	 	 	 	 	 	 	 	

	 //	

	 glGenTextures(1,	&texture;[0].texID);	 	 	 	 	 	

	 glBindTexture(GL_TEXTURE_2D,	texture[0].texID);		 	 	

	 glTexParameterf(GL_TEXTURE_2D,	GL_TEXTURE_MIN_FILTER,	GL_LINEAR);	

	 glTexParameterf(GL_TEXTURE_2D,	GL_TEXTURE_MAG_FILTER,	GL_LINEAR);	 	

	 if	(texture[0].bpp==24)		 	 	 	 	 	

	 {

	 	 type=GL_RGB;	 	 	 	 	 	 	

	 }

	 glTexImage2D(GL_TEXTURE_2D,	0,	type,	texture[0].width,	texture[0].height,	0,	type,	GL_UNSIGNED_BYTE,	texture[0].imageData);

	 return	true;	 	 	 	 	 	 	 	

}

2D	.	,	.	95	
cy.	256	,	(128	).	cx	16.0f	cy	(8.0f).



,	17.	17!

GLvoid	BuildFont(GLvoid)	 	 	 	 	 	 	

{

	 base=glGenLists(95);	 	 	 	 	 	

	 glBindTexture(GL_TEXTURE_2D,	textures[9].texID);	 	 	

	 for	(int	loop=0;	loop<95;	loop++)	 	 	 	 	

	 {

	 	 float	cx=float(loop%16)/16.0f;	 	 	 	

	 	 float	cy=float(loop/16)/8.0f;	 	 	 	

	 	 glNewList(base+loop,GL_COMPILE);	 	 	 	

	 	 	 glBegin(GL_QUADS);	 	 	 	 	

	 	 	 	 glTexCoord2f(cx,									1.0f-cy-0.120f);	glVertex2i(0,0);	

	 	 	 	 glTexCoord2f(cx+0.0625f,	1.0f-cy-0.120f);	glVertex2i(16,0);	

	 	 	 	 glTexCoord2f(cx+0.0625f,	1.0f-cy);	 		glVertex2i(16,16);	

	 	 	 	 glTexCoord2f(cx,									1.0f-cy);	 		glVertex2i(0,16);	

	 	 	 glEnd();	 	 	 	 	 	

	 	 	 glTranslated(10,0,0);	 	 	 	

	 	 glEndList();	 	 	 	 	 	

	 }	 	 	 	 	 	 	 	

}

17,	,	().

GLvoid	glPrint(GLint	x,	GLint	y,	const	char	*string,	...)	 	 	 	

{

	 char	 	 text[256];	 	 	 	 	 	

	 va_list		 ap;	 	 	 	 	 	 	

	 if	(string	==	NULL)	 	 	 	 	 	 	

	 	 return;		 	 	 	 	 	 	

	 va_start(ap,	string);	 	 	 	 	 	 	

	 				vsprintf(text,	string,	ap);		 	 	 	 	

	 va_end(ap);	 	 	 	 	 	 	 	

	 glBindTexture(GL_TEXTURE_2D,	textures[9].texID);	 	 	

	 glPushMatrix();		 	 	 	 	 	 	



	 glLoadIdentity();	 	 	 	 	 	 	

	 glTranslated(x,y,0);	 	 	 	 	 	 	

	 glListBase(base-32);	 	 	 	 	 	 	

	 glCallLists(strlen(text),	GL_UNSIGNED_BYTE,	text);	 	 	 	

	 glPopMatrix();	 	 	 	 	 	 	 	

}

.	-1		,	1	i	

int	Compare(struct	objects	*elem1,	struct	objects	*elem2)	 	 	

{

			if	(	elem1->distance	<	elem2->distance)	 	 	 	 	

						return	-1;	 	 	 	 	 	 	 	

			else	if	(elem1->distance	>	elem2->distance)	 	 	 	

						return	1;		 	 	 	 	 	 	

			else		 	 	 	 	 	 	 	

						return	0;		 	 	 	 	 	 	

}

InitObject()	.		rot		1.	.	 0().	hit		FALSE,	.	,
texid		0		4.	0blueface		4		vase	.	5.

-0.0f	to	-40.0f	(4000/100	is	40)	.	,10	.	
	(,	).		100.0f	.

,		y	.		-1.5f,	,	3.0f.	4.5f	

	x	,	.	15.0f	.	2	5*level.		0.0f	5	level.	
5*level	rndom(0.0f	to	5*level)	.

.

x,	.		-30.0f		1:

object[num].x=((-30.0f-15.0f)/2.0f)-(5*1)-float(rand()%(5*1));
object[num].x=(-45.0f/2.0f)-5-float(rand()%5);
object[num].x=(-22.5f)-5-{lets	say	3.0f};
object[num].x=(-22.5f)-5-{3.0f};
object[num].x=-27.5f-{3.0f};



object[num].x=-30.5f;

	10		,		-30.0f.		-40.0f.	NeHeGL.cpp	.

GLvoid	InitObject(int	num)	 	 	 	 	 	 	

{

	 object[num].rot=1;	 	 	 	 	 	 	

	 object[num].frame=0;	 	 	 	 	 	

	 object[num].hit=FALSE;	 	 	 	 	 	

	 object[num].texid=rand()%5;	 	 	 	 	 	

	 object[num].distance=-(float(rand()%4001)/100.0f);	 	 	

	 object[num].y=-1.5f+(float(rand()%451)/100.0f);		 	

	 //		X				()

	 object[num].x=((object[num].distance-15.0f)/2.0f)-(5*level)-float(rand()%(5*level));

	 object[num].dir=(rand()%2);	 	 	 	 	 	

	

	 if	(object[num].dir==0)		 	 	 	 	 	

	 {

	 	 object[num].rot=2;	 	 	 	 	 	 	

	 	 object[num].x=-object[num].x;	 	 	 	 	

	 }

texid	.		texid	0,		Blueface	 .	blueface	.	,		y		-2.0f.

	 if	(object[num].texid==0)	 	 	 	 	 	 	

	 	 object[num].y=-2.0f;	 	 	 	 	 	

texid		1.	,		Bucket.	bucket,	 .		dir		3.	bucket	.

.	bucket	,		x	.	,	bucket	
??.	distance	-30.0f,	0.0f	-40.0f.		0.0f		40.0f?	
-40.0f?	.	rand()	.	.	.		0.0f	



	2.	x	15		-30.0f:

object[num].x=float(rand()%int(-30.0f-10.0f))+((-30.0f-10.0f)/2.0f);

object[num].x=float(rand()%int(-40.0f)+(-40.0f)/2.0f);

object[num].x=float(15	{assuming	15	was	returned))+(-20.0f);

object[num].x=15.0f-20.0f;

object[num].x=-5.0f;

y.	.	.		y		4.5f.	.	

	 if	(object[num].texid==1)	 	 	 	 	 	

	 {

	 	 object[num].dir=3;	 	 	 	 	 	

	 	 object[num].x=float(rand()%int(object[num].distance-10.0f))+((object[num].distance-10.0f)/2.0f);

	 	 object[num].y=4.5f;	 	 	 	 	

	 }

.		(texid		2).	,	(dir)	 	2	().		x	.

target	.		y	-3.0f	().	0.0f		5		level.	.	
,	.

	 if	(object[num].texid==2)	 	 	 	 	 	

	 {

	 	 object[num].dir=2;	 	 	 	 	 	

	 	 object[num].x=float(rand()%int(object[num].distance-10.0f))+((object[num].distance-10.0f)/2.0f);

	 	 object[num].y=-3.0f-float(rand()%(5*level));	 	 	

	 }

,	.	.



!	"alpha	,	".	alpha	

...	Z		OpenGL	.	.	...	

.	,	qsort	(sort)	.	
!

	MSDN		.	,.	qsort	
level).	,		Compare()	.

,		qsort()	...	!

,		glAlphaFunc()		glEnable(GL_ALPHA_TEST),	.	,	
Alpha	,	.		Blendfunc().	

//	:	***	MSDN		TUT	***

//	

//	

//	

	 qsort((void	*)	&object;,	level,	sizeof(struct	objects),	(compfn)Compare	);

}

.	window	.		
Explode	,		,	crosshair,	,	.	
(INIT)	FAILED	.	

BOOL	Initialize	(GL_Window*	window,	Keys*	keys)		 	 	

{

	 g_window	 =	window;

	 g_keys	 	 =	keys;

	 srand(	(unsigned)time(	NULL	)	);	 	 	 	 	

	 if	((!LoadTGA(&textures;[0],"Data/BlueFace.tga"))	||	 	 	

	 	 (!LoadTGA(&textures;[1],"Data/Bucket.tga"))	||	 	 	

	 	 (!LoadTGA(&textures;[2],"Data/Target.tga"))	||	 	 	

	 	 (!LoadTGA(&textures;[3],"Data/Coke.tga"))	||	 	 	

	 	 (!LoadTGA(&textures;[4],"Data/Vase.tga"))	||	 	 	

	 	 (!LoadTGA(&textures;[5],"Data/Explode.tga"))	||		 	



	 	 (!LoadTGA(&textures;[6],"Data/Ground.tga"))	||	 	 	

	 	 (!LoadTGA(&textures;[7],"Data/Sky.tga"))	||	 	 	

	 	 (!LoadTGA(&textures;[8],"Data/Crosshair.tga"))	||	 	

	 	 (!LoadTGA(&textures;[9],"Data/Font.tga")))	 	 	

	 {

	 	 return	FALSE;	 	 	 	 	 	

	 }

,	.	,	.	

OpenGL.	,	alpha	0.0f.	.

glBlendFunc()	.	(GL_SRC_ALPHA,
GL_ONE_MINUS_SRC_ALPHA).	alpha.	,	blending().	
2D	,	 ,	GL_CULL_FACE.	(		).		,.

glAlphaFunc()alpha	.	Alpha	,	glEnable(GL_BLEND).	
qsort()	InitObject()	.

ok,sky	.	skyalpha	0.5f.	Alpha,	alpha	
!	,	Alpha	,	.!	 SGI	:

"alpha	,.		(alpha).	

	 BuildFont();	 	 	 	 	 	 	 	

	 glClearColor(0.0f,	0.0f,	0.0f,	0.0f);	 	 	 	 	

	 glClearDepth(1.0f);	 	 	 	 	 	 	

	 glDepthFunc(GL_LEQUAL);		 	 	 	 	 	

	 glEnable(GL_DEPTH_TEST);	 	 	 	 	 	 	

	 glBlendFunc(GL_SRC_ALPHA,	GL_ONE_MINUS_SRC_ALPHA);	 	 	

	 glEnable(GL_BLEND);	 	 	 	 	 	 	

	 glAlphaFunc(GL_GREATER,0.1f);	 	 	 	 	 	

	 glEnable(GL_ALPHA_TEST);	 	 	 	 	 	 	

	 glEnable(GL_TEXTURE_2D);	 	 	 	 	 	 	

	 glEnable(GL_CULL_FACE);		 	 	 	 	 	



,	,30InitObject().

	 for	(int	loop=0;	loop<30;	loop++)	 	 	 	 	

	 	 InitObject(loop);	 	 	 	 	 	

	 return	TRUE;	 	 	 	 	 	 	

}

,	BuildFont()	95	.	95

void	Deinitialize	(void)	 	 	 	 	 	 	

{

	 glDeleteLists(base,95);		 	 	 	 	 	

}

...	? �?.	.	hits	

void	Selection(void)	 	 	 	 	 	 	 	

{

	 GLuint	 buffer[512];	 	 	 	 	 	 	

	 GLint	 hits;	 	 	 	 	 	 	 	

,	(FALSE).,	(exit).		(TRUE),Playsound()	
.		async		 ,.

	 if	(game)	 	 	 	 	 	 	 	

	 	 return;		 	 	 	 	 	

	

	 PlaySound("data/shot.wav",NULL,SND_ASYNC);	 	 	 	



.	viewport[]		x,	y,	(OpenGL	Window).

glGetIntegerv(GL_VIEWPORT,	viewport)	viewport[].	
OpenGL	.	glSelectBuffer(512,	buffer)		OpenGL	.

	 //	.	[0]		<x>,	[1]		<y>,	[2]		<length>,	[3]		<width>

	 GLint	 viewport[4];

	 //	

	 glGetIntegerv(GL_VIEWPORT,	viewport);

	 glSelectBuffer(512,	buffer);	 	 	 	 	 	

opengl.	.	,	.

name	,glInitNames()	glPushName(0).	I,	glPushName().	
.	

	 //		OpenGL	.	.		ID’

	 (void)	glRenderMode(GL_SELECT);

	 glInitNames();	 	 	 	 	 	 	 	

	 glPushName(0);	 	 	 	 	 	 	 	

,	.	.	.	

gluPickMatrix().	1	x-,	2	y-,	.		
viewport[]	.	x	_y	.	

	 glMatrixMode(GL_PROJECTION);	 	 	 	 	 	

	 glPushMatrix();		 	 	 	 	 	 	

	 glLoadIdentity();	 	 	 	 	 	 	 	

	 //		

	 gluPickMatrix((GLdouble)	mouse_x,	(GLdouble)	(viewport[3]-mouse_y),	1.0f,	1.0f,	viewport);



	gluPerspective()		,gluPickMatrix()	 .

modelview	DrawTargets().	DrawTargets()		Draw()	,	
.

,		.	modelview	.

	.	hits	gluPickMatrix()	.

	 //	

	 gluPerspective(45.0f,	(GLfloat)	(viewport[2]-viewport[0])/(GLfloat)	(viewport[3]-viewport[1]),	0.1f,	100.0f);

	 glMatrixMode(GL_MODELVIEW);	 	 	 	 	 	

	 DrawTargets();	 	 	 	 	 	 	 	

	 glMatrixMode(GL_PROJECTION);	 	 	 	 	 	

	 glPopMatrix();	 	 	 	 	 	 	 	

	 glMatrixMode(GL_MODELVIEW);	 	 	 	 	 	

	 hits=glRenderMode(GL_RENDER);	 	 	 	 	 	

0	hits	.	,	choose		.	depth	 .

hit	4	.		.	z.		z	,		

	 if	(hits	>	0)	 	 	 	 	 	 	 	

	 {

	 	 int	 choose	=	buffer[3];	 	 	 	 	

	 	 int	 depth	=	buffer[1];	 	 	 	 	 	

hits	.	,	,	.,	.

	 	 for	(int	loop	=	1;	loop	<	hits;	loop++)		 	 	

	 	 {

	 	 	 //	



	 	 	 if	(buffer[loop*4+1]	<	GLuint(depth))

	 	 	 {

	 	 	 	 choose	=	buffer[loop*4+3];	 	 	 	

	 	 	 	 depth	=	buffer[loop*4+1];	 	 	

	 	 	 }

	 	 }

.	

	 	 if	(!object[choose].hit)	 	 	 	 	

	 	 {

	 	 	 object[choose].hit=TRUE;	 	 	 	

	 	 	 score+=1;	 	 	 	 	 	

	 	 	 kills+=1;	 	 	 	 	 	

	

	 	 	 if	(kills>level*5)	 	 	 	 	

	 	 	 {

	 	 	 	 miss=0;		 	 	 	

	 	 	 	 kills=0;	 	 	 	 	

	 	 	 	 level+=1;	 	 	 	 	

	 	 	 	 if	(level>30)	 	 	 	

	 	 	 	 	 level=30;	 	 	 	

	 	 	 }

	 	 }

	 }

}

	

void	Update(DWORD	milliseconds)		 	 	 	 	 	

{

	 if	(g_keys->keyDown[VK_ESCAPE])		 	 	 	 	

	 {

	 	 TerminateApplication	(g_window);	 	 	 	 	



	 }

	 if	(g_keys->keyDown['	']	&&	game)	 	 	 	 	

	 {

	 	 for	(int	loop=0;	loop<30;	loop++)	 	 	 	

	 	 	 InitObject(loop);	 	 	 	 	

	 	 game=FALSE;	 	 	 	 	 	

	 	 score=0;	 	 	 	 	 	 	

	 	 level=1;	 	 	 	 	 	 	

	 	 kills=0;	 	 	 	 	 	 	

	 	 miss=0;		 	 	 	 	 	

	 }

	 if	(g_keys->keyDown[VK_F1])	 	 	 	 	 	

	 {

	 	 ToggleFullscreen	(g_window);	 	 	 	

	 }

	 roll-=milliseconds*0.00005f;	 	 	 	 	

	 for	(int	loop=0;	loop<level;	loop++)	 	 	 	 	

	 {

	 	 if	(object[loop].rot==1)	 	 	 	 	

	 	 	 object[loop].spin-=0.2f*(float(loop+milliseconds));	

	 	 if	(object[loop].rot==2)

	 	 	 object[loop].spin+=0.2f*(float(loop+milliseconds));	

	 	 if	(object[loop].dir==1)	 	 	 	 	

	 	 	 object[loop].x+=0.012f*float(milliseconds);	 	

	 	 if	(object[loop].dir==0)	 	 	 	 	

	 	 	 object[loop].x-=0.012f*float(milliseconds);	 	

	 	 if	(object[loop].dir==2)	 	 	 	 	



	 	 	 object[loop].y+=0.012f*float(milliseconds);	 	

	 	 if	(object[loop].dir==3)	 	 	 	 	

	 	 	 object[loop].y-=0.0025f*float(milliseconds);	 	

,

	 	 //	,,

	 	 if	((object[loop].x<(object[loop].distance-15.0f)/2.0f)	&&	(object[loop].dir==0)	&&	!object[loop].hit)

	 	 {

	 	 	 miss+=1;	 	 	 	 	 	

	 	 	 object[loop].hit=TRUE;	 	 	 	 	

	 	 }

	 	 //	,,

	 	 if	((object[loop].x>-(object[loop].distance-15.0f)/2.0f)	&&	(object[loop].dir==1)	&&	!object[loop].hit)

	 	 {

	 	 	 miss+=1;	 	 	 	 	 	

	 	 	 object[loop].hit=TRUE;	 	 	 	

	 	 }

	 	 //	,,

	 	 if	((object[loop].y<-2.0f)	&&	(object[loop].dir==3)	&&	!object[loop].hit)

	 	 {

	 	 	 miss+=1;	 	 	 	 	 	

	 	 	 object[loop].hit=TRUE;	 	 	 	 	

	 	 }

	 	 //,,

	 	 if	((object[loop].y>4.5f)	&&	(object[loop].dir==2))	 	

	 	 	 object[loop].dir=3;	 	 	 	

	 }

}

void	Object(float	width,float	height,GLuint	texid)	 	 	 	

{

	 glBindTexture(GL_TEXTURE_2D,	textures[texid].texID);	 	 	

	 glBegin(GL_QUADS);	 	 	 	 	 	 	

	 	 glTexCoord2f(0.0f,0.0f);	glVertex3f(-width,-height,0.0f);	



	 	 glTexCoord2f(1.0f,0.0f);	glVertex3f(	width,-height,0.0f);	

	 	 glTexCoord2f(1.0f,1.0f);	glVertex3f(	width,	height,0.0f);	

	 	 glTexCoord2f(0.0f,1.0f);	glVertex3f(-width,	height,0.0f);	

	 glEnd();	 	 	 	 	 	 	 	

}

	 void	Explosion(int	num)		 	 	 	 	

{

	 float	ex	=	(float)((object[num].frame/4)%4)/4.0f;	 	 	

	 float	ey	=	(float)((object[num].frame/4)/4)/4.0f;	 	 	

	 glBindTexture(GL_TEXTURE_2D,	textures[5].texID);	 	 	

	 glBegin(GL_QUADS);	 	 	 	 	 	 	

	 	 glTexCoord2f(ex						,1.0f-(ey						));	glVertex3f(-1.0f,-1.0f,0.0f);	

	 	 glTexCoord2f(ex+0.25f,1.0f-(ey						));	glVertex3f(	1.0f,-1.0f,0.0f);	

	 	 glTexCoord2f(ex+0.25f,1.0f-(ey+0.25f));	glVertex3f(	1.0f,	1.0f,0.0f);

	 	 glTexCoord2f(ex						,1.0f-(ey+0.25f));	glVertex3f(-1.0f,	1.0f,0.0f);	

	 glEnd();	 	 	 	 	 	 	 	

,63,

	 object[num].frame+=1;	 	 	 	 	 	

	 if	(object[num].frame>63)	 	 	 	 	 	

	 {

	 	 InitObject(num);	 	 	 	 	 	

	 }

}

void	DrawTargets(void)	 	 	 	 	 	 	 	

{

	 glLoadIdentity();	 	 	 	 	 	 	

	 glTranslatef(0.0f,0.0f,-10.0f);		 	 	 	 	



	 for	(int	loop=0;	loop<level;	loop++)	 	 	 	 	 	

	 {

	 	 glLoadName(loop);	 	 	 	 	 	 	

	 	 glPushMatrix();		 	 	 	 	 	

	 	 glTranslatef(object[loop].x,object[loop].y,object[loop].distance);	

	 	 if	(object[loop].hit)	 	 	 	 	 	

	 	 {

	 	 	 Explosion(loop);	 	 	 	 	

	 	 }

	 	 else	 	 	 	 	 	 	 	

	 	 {

	 	 	 glRotatef(object[loop].spin,0.0f,0.0f,1.0f);	 	

	 	 	 Object(size[object[loop].texid].w,size[object[loop].texid].h,object[loop].texid);	

	 	 }

	 	 glPopMatrix();	 	 	 	 	 	 	

	 }

}

void	Draw(void)		 	 	 	 	 	 	

{

	 glClear	(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	 	

	 glLoadIdentity();	 	 	 	 	 	 	

,,,

	 glPushMatrix();		 	 	 	 	 	 	

	 glBindTexture(GL_TEXTURE_2D,	textures[7].texID);	 	 	

	 glBegin(GL_QUADS);	 	 	 	 	 	

	 	 glTexCoord2f(1.0f,roll/1.5f+1.0f);	glVertex3f(	28.0f,+7.0f,-50.0f);	

	 	 glTexCoord2f(0.0f,roll/1.5f+1.0f);	glVertex3f(-28.0f,+7.0f,-50.0f);	

	 	 glTexCoord2f(0.0f,roll/1.5f+0.0f);	glVertex3f(-28.0f,-3.0f,-50.0f);	

	 	 glTexCoord2f(1.0f,roll/1.5f+0.0f);	glVertex3f(	28.0f,-3.0f,-50.0f);	

	 	 glTexCoord2f(1.5f,roll+1.0f);	glVertex3f(	28.0f,+7.0f,-50.0f);	 	

	 	 glTexCoord2f(0.5f,roll+1.0f);	glVertex3f(-28.0f,+7.0f,-50.0f);	 	

	 	 glTexCoord2f(0.5f,roll+0.0f);	glVertex3f(-28.0f,-3.0f,-50.0f);	 	

	 	 glTexCoord2f(1.5f,roll+0.0f);	glVertex3f(	28.0f,-3.0f,-50.0f);	 	



	 	 glTexCoord2f(1.0f,roll/1.5f+1.0f);	glVertex3f(	28.0f,+7.0f,0.0f);	

	 	 glTexCoord2f(0.0f,roll/1.5f+1.0f);	glVertex3f(-28.0f,+7.0f,0.0f);	

	 	 glTexCoord2f(0.0f,roll/1.5f+0.0f);	glVertex3f(-28.0f,+7.0f,-50.0f);	

	 	 glTexCoord2f(1.0f,roll/1.5f+0.0f);	glVertex3f(	28.0f,+7.0f,-50.0f);	

	 	 glTexCoord2f(1.5f,roll+1.0f);	glVertex3f(	28.0f,+7.0f,0.0f);	 	

	 	 glTexCoord2f(0.5f,roll+1.0f);	glVertex3f(-28.0f,+7.0f,0.0f);	 	

	 	 glTexCoord2f(0.5f,roll+0.0f);	glVertex3f(-28.0f,+7.0f,-50.0f);	 	

	 	 glTexCoord2f(1.5f,roll+0.0f);	glVertex3f(	28.0f,+7.0f,-50.0f);	 	

	 glEnd();	 	 	 	 	 	 	

	 glBindTexture(GL_TEXTURE_2D,	textures[6].texID);	 	 	

	 glBegin(GL_QUADS);	 	 	 	 	 	 	

	 	 glTexCoord2f(7.0f,4.0f-roll);	glVertex3f(	27.0f,-3.0f,-50.0f);	

	 	 glTexCoord2f(0.0f,4.0f-roll);	glVertex3f(-27.0f,-3.0f,-50.0f);	

	 	 glTexCoord2f(0.0f,0.0f-roll);	glVertex3f(-27.0f,-3.0f,0.0f);	

	 	 glTexCoord2f(7.0f,0.0f-roll);	glVertex3f(	27.0f,-3.0f,0.0f);	

	 glEnd();	 	 	 	 	 	 	 	

	 DrawTargets();	 	 	 	 	 	 	 	

	 glPopMatrix();	 	 	 	 	 	 	 	

	 //		()

	 RECT	window;	 	 	 	 	 	 	 	

	 GetClientRect	(g_window->hWnd,&window;);	 	 	 	 	

	 glMatrixMode(GL_PROJECTION);	 	 	 	 	 	

	 glPushMatrix();		 	 	 	 	 	 	

	 glLoadIdentity();	 	 	 	 	 	

	 glOrtho(0,window.right,0,window.bottom,-1,1);	 	 	 	

	 glMatrixMode(GL_MODELVIEW);	 	 	 	 	 	



	 glTranslated(mouse_x,window.bottom-mouse_y,0.0f);	 	 	

	 Object(16,16,8);	 	 	 	 	 	 	

	 //		/	

	 glPrint(240,450,"NeHe	Productions");	 	 	 	 	

	 glPrint(10,10,"Level:	%i",level);	 	 	 	 	

	 glPrint(250,10,"Score:	%i",score);	 	 	 	 	

10,

	 if	(miss>9)	 	 	 	 	 	 	 	

	 {

	 	 miss=9;		 	 	 	 	 	 	

	 	 game=TRUE;	 	 	 	 	 	 	

	 }

,	game	TRUE.		game	TRUE,		’GAME	 OVER’.	
game	false,		morale	(10).	morale10(miss)	

	 if	(game)	 	 	 	 	 	 	 	

	 	 glPrint(490,10,"GAME	OVER");	 	 	 	

	 else

	 	 glPrint(490,10,"Morale:	%i/10",10-miss);	 	 	

,	()	,		modelview	

	 glMatrixMode(GL_PROJECTION);	 	 	 	 	 	

	 glPopMatrix();	 	 	 	 	 	 	 	

	 glMatrixMode(GL_MODELVIEW);	 	 	 	 	 	



	 glFlush();	 	 	 	 	 	 	 	

}

,		HTML.	picking,	
.	.	,	GUI’..	 	.	!	alpha	alpha	,	.	,	,
!	,	,.	...	

,	,	,	.	!	.		
	:)

:	glTexImage2D		GL_RGBA.		alpha	blending	!	

:
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TGA:

TGARLE

TGATGARLEOpenGL

	 #ifndef	__TEXTURE_H__	 	 	 	 //	

	 #define	__TEXTURE_H__	 	 	 	 //	

	 #endif	 	 	 	 	 	 //	__TEXTURE_H__	



#define	__TGA_H__

	 #pragma	comment(lib,	"OpenGL32.lib")	 	 //		Opengl32.lib

	 #include	<windows.h>	 	 	 //	Windows

	 #include	<stdio.h>	 	 	 	 //	I/O	

	 #include	<gl\gl.h>	 	 	 	 //	OpenGL

WindowsI/OOpenGL32.libOpenGL

OpenGL

	 typedef	struct

	 {

	 	 GLubyte*	imageData;	 	 	 //	

	 	 GLuint		bpp;	 	 	 	 //	bit

	 	 GLuint	width;	 	 	 	 //	

	 	 GLuint	height;	 	 	 	 //	

	 	 GLuint	texID;	 	 	 	 //	glBindTextureID.

	 	 GLuint	type;	 	 	 		 //	*ImageData(GL_RGB	Or	GL_RGBA)

	 }	Texture;

TGA

	 typedef	struct

	 {



	 	 GLubyte	Header[12];	 	 	 //	

	 }	TGAHeader;

	 typedef	struct

	 {

	 	 GLubyte	header[6];	 	 	 	 //	6

	 	 GLuint	bytesPerPixel;	 	 	 //		(3		4)

	 	 GLuint	imageSize;	 	 	 	 //	

	 	 GLuint	type;	 	 	 	 //		GL_RGB		GL_RGBA

	 	 GLuint	Height;	 	 	 	 //	

	 	 GLuint	Width;	 	 	 	 //	

	 	 GLuint	Bpp;	 	 	 	 //		(24		32)

	 }	TGA;

	 TGAHeader	tgaheader;	 	 	 	 //	

	 TGA	tga;	 	 	 	 	 	 //	

TGA120	
0	0

	 //	TGA

	 GLubyte	uTGAcompare[12]	=	{0,0,	2,0,0,0,0,0,0,0,0,0};

	 //	TGA

	 GLubyte	cTGAcompare[12]	=	{0,0,10,0,0,0,0,0,0,0,0,0};

	 //	

	 bool	LoadUncompressedTGA(Texture	*,	char	*,	FILE	*);

	 //	

	 bool	LoadCompressedTGA(Texture	*,	char	*,	FILE	*);



cpp

	 #include	"tga.h"	 	 	 	 //	

LoadTGA(…)

	 //	TGA!

	 bool	LoadTGA(Texture	*	texture,	char	*	filename)

	 {

“filename”

	 FILE	*	fTGA;	 	 	 	 	 //	

	 fTGA	=	fopen(filename,	"rb");	 	 	 //	

	 if(fTGA	==	NULL)	 	 	 	 //	

	 {

	 	 ...Error	code...

	 	 return	false;	 	 	 	 //		False

	 }



12TGAHeaderfreadfalse

	 if(fread(&tgaheader,	sizeof(TGAHeader),	1,	fTGA)	==	0)

	 {

	 	 ...Error	code	here...

	 	 return	false;	 	 	 	 //			False

	 }

memcmp(…)

	 //	

	 if(memcmp(uTGAcompare,	&tgaheader,	sizeof(tgaheader))	==	0)

	 {

	 	 //	TGA

	 	 LoadUncompressedTGA(texture,	filename,	fTGA);

	 }

	 //	

	 else	if(memcmp(cTGAcompare,	&tgaheader,	sizeof(tgaheader))	==	0)

	 {

	 	 //	TGA

	 	 LoadCompressedTGA(texture,	filename,	fTGA);

	 }

	 else	 	 	 	 	 	 //	

	 {

	 	 ...Error	code	here...

	 	 return	false;	 	 	 	 //		False

	 }

	 //TGA

	 bool	LoadUncompressedTGA(Texture	*	texture,	char	*	filename,	FILE	*	fTGA)



	 {

3LoadTGA

6tga.headerfalse

	 //	6

	 if(fread(tga.header,	sizeof(tga.header),	1,	fTGA)	==	0)

	 {

	 	 ...Error	code	here...

	 	 return	false;	 	 	 	 //		False

	 }

BPP

	 texture->width		=	tga.header[1]	*	256	+	tga.header[0];	 //	

	 texture->height	=	tga.header[3]	*	256	+	tga.header[2];	 //	

	 texture->bpp	=	tga.header[4];	 	 	 //	BPP

	 tga.Width	=	texture->width;	 	 	 	 //	Width

	 tga.Height	=	texture->height;	 	 	 //	Height

	 tga.Bpp	=	texture->bpp;		 	 	 //	Bpp

1bpp2432

	 //	

	 if((texture->width	<=	0)	||	(texture->height	<=	0)	||	((texture->bpp	!=	24)	&&	(texture->bpp	!=32)))

	 {

	 	 ...Error	code	here...

	 	 return	false;	 	 	 	 //		False

	 }



24	bitGL_RGB32	bit	GL_RGBA

	 if(texture->bpp	==	24)	 	 	 	 //	24	bit

	 {

	 	 texture->type	 =	GL_RGB;	 	 	 //GL_RGB

	 }

	 else	 	 	 	 	 	 //	24bit,32bit

	 {

	 	 texture->type	 =	GL_RGBA;	 	 //GL_RGBA

	 }

	 tga.bytesPerPixel	=	(tga.Bpp	/	8);	 	 //	BPP

	 //	

	 tga.imageSize	=	(tga.bytesPerPixel	*	tga.Width	*	tga.Height);

malloc

NULL

	 //	

	 texture->imageData	=	(GLubyte	*)malloc(tga.imageSize);

	 if(texture->imageData	==	NULL)	 	 	 //	

	 {

	 	 ...Error	code	here...

	 	 return	false;	 	 	 	 //	

	 }



	 //	

	 if(fread(texture->imageData,	1,	tga.imageSize,	fTGA)	!=	tga.imageSize)

	 {

	 	 ...Error	code	here...

	 	 return	false;	 	 	 	 //	false

	 }

TGAOpenGLBGRRGB

Steve	ThomasTGA3BGRRGB

	 //		

	 for(GLuint	cswap	=	0;	cswap	<	(int)tga.imageSize;	cswap	+=	tga.bytesPerPixel)

	 {

	 	 //		XORXOR		XOR	

	 	 texture->imageData[cswap]	^=	texture->imageData[cswap+2]	^=

	 	 texture->imageData[cswap]	^=	texture->imageData[cswap+2];

	 }

	 fclose(fTGA);	 	 	 	 	 //	

	 return	true;	 	 	 	 	 //	

}

TGARLE

	 bool	LoadCompressedTGA(Texture	*	texture,	char	*	filename,	FILE	*	fTGA)

	 {

	 	 if(fread(tga.header,	sizeof(tga.header),	1,	fTGA)	==	0)

	 	 {

	 	 	 ...Error	code	here...

	 	 }

	 	 texture->width		=	tga.header[1]	*	256	+	tga.header[0];

	 	 texture->height	=	tga.header[3]	*	256	+	tga.header[2];

	 	 texture->bpp	 =	tga.header[4];

	 	 tga.Width	 =	texture->width;

	 	 tga.Height	 =	texture->height;



	 	 tga.Bpp	=	texture->bpp;

	 	 if((texture->width	<=	0)	||	(texture->height	<=	0)	||	((texture->bpp	!=	24)	&&	(texture->bpp	!=32)))

	 	 {

	 	 	 ...Error	code	here...

	 	 }	 	 	 	 	 	 	 	 }

	 	 tga.bytesPerPixel	 =	(tga.Bpp	/	8);

	 	 tga.imageSize	 	 =	(tga.bytesPerPixel	*	tga.Width	*	tga.Height);

mallocfalse

	 //	

	 texture->imageData	 =	(GLubyte	*)malloc(tga.imageSize);

	 if(texture->imageData	==	NULL)	 	 	 //	

	 {

	 	 ...Error	code	here...

	 	 return	false;	 	 	 	 //		False

	 }

“pixelcount”

	 GLuint	pixelcount	=	tga.Height	*	tga.Width;	 //	

	 GLuint	currentpixel	 =	0;	 	 //	

	 GLuint	currentbyte	 =	0;	 	 	 //	

//	

	 GLubyte	*	colorbuffer	=	(GLubyte	*)malloc(tga.bytesPerPixel);



“”RLERAW127RAW1ImageData
1271271bit

	 do	 	 	 	 	 	 //	

	 {

	 GLubyte	chunkheader	=	0;	 	 	 	 //	Id

	 if(fread(&chunkheader,	sizeof(GLubyte),	1,	fTGA)	==	0)	 //	

	 {

	 	 ...Error	code...

	 	 return	false;	 	 	 	 //	If	It	Fails,	Return	False

	 }

RAW1

	 if(chunkheader	<	128)	 	 	 	 //	RAW

	 {

	 	 chunkheader++;	 	 	 	 //	1RAW

colorbufferRAW

	 //	

	 for(short	counter	=	0;	counter	<	chunkheader;	counter++)

	 {

	 	 //	

	 	 if(fread(colorbuffer,	1,	tga.bytesPerPixel,	fTGA)	!=	tga.bytesPerPixel)

	 	 {

	 	 	 ...Error	code...

	 	 	 return	false;	 	 	 //	false

	 	 }



colorbufferimageDataBGRRGBBGRARGBA

	 texture->imageData[currentbyte]	=	colorbuffer[2];	 	

	 texture->imageData[currentbyte	+	1	 ]	=	colorbuffer[1];	

	 texture->imageData[currentbyte	+	2	 ]	=	colorbuffer[0];	

	 if(tga.bytesPerPixel	==	4)	 	 	 	 	

	 {

	 	 texture->imageData[currentbyte	+	3]	=	colorbuffer[3];	

	 }

	 //	

	 currentbyte	+=	tga.bytesPerPixel;

	 currentpixel++;		 	 	 	 //	1

RLE“”chunkheader127

	 else	 	 	 	 	 	 //	RLE

	 {

	 	 chunkheader	-=	127;	 	 	 //		127ID	BitRid

	 //	

	 if(fread(colorbuffer,	1,	tga.bytesPerPixel,	fTGA)	!=	tga.bytesPerPixel)

	 {

	 	 ...Error	code...

	 	 return	false;	 	 	 	 //	false

	 }

RLE

RB



	 //	

	 for(short	counter	=	0;	counter	<	chunkheader;	counter++)

	 {

	 	 //	“R”

	 	 texture->imageData[currentbyte]	=	colorbuffer[2];

	 	 //	“G”

	 	 texture->imageData[currentbyte	+	1	 ]	=	colorbuffer[1];

	 	 //	“B”

	 	 texture->imageData[currentbyte	+	2	 ]	=	colorbuffer[0];

	 	 if(tga.bytesPerPixel	==	4)	 	 //	32

	 	 {

	 	 	 //	“A”

	 	 	 texture->imageData[currentbyte	+	3]	=	colorbuffer[3];

	 	 }

	 	 currentbyte	+=	tga.bytesPerPixel;	 //	

	 	 currentpixel++;		 	 //	

	 	 while(currentpixel	<	pixelcount);	 //	

	 	 fclose(fTGA);	 	 	 //	

	 	 return	true;	 	 	 //	

	 }

glGenTexturesglBindTextureNehe624
Jeff“Nehe”MolofeeTrent“ShiningKnight”PolackEmail

:
,DancingWind
zhouwei02@mails.tsinghua.edu.cn
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:

2D

Ben	Humphrey

MAP_SIZE1024*1024STEP_SIZEHEIGHT_RATIO
bRender

#define		 MAP_SIZE	 1024	 	 	 	

#define		 STEP_SIZE	 16	 	 	 	 	

#define		 HEIGHT_RATIO	 1.5f	 	 	 	

bool	 	 bRender	=	TRUE;		 	 	 	 //	truefalse



BYTE	g_HeightMap[MAP_SIZE*MAP_SIZE];	 	 	 	 //	

float	scaleValue	=	0.15f;	 	 	 	 	 //	

//	*.raw

void	LoadRawFile(LPSTR	strName,	int	nSize,	BYTE	*pHeightMap)

{

	 FILE	*pFile	=	NULL;

	 //	

	 pFile	=	fopen(	strName,	"rb"	);

	 //	

	 if	(	pFile	==	NULL	)

	 {

	 	 //	

	 	 MessageBox(NULL,	"",	"",	MB_OK);

	 	 return;

	 }

	 //	pHeightMap

	 fread(	pHeightMap,	1,	nSize,	pFile	);

	 //	

	 int	result	=	ferror(	pFile	);

	 //	

	 if	(result)

	 {

	 	 MessageBox(NULL,	"",	"",	MB_OK);

	 }

	 //	

	 fclose(pFile);

}

InitGL



//	1024*1024g_HeightMap

	 LoadRawFile("Data/Terrain.raw",	MAP_SIZE	*	MAP_SIZE,	g_HeightMap);

(x,y)

int	Height(BYTE	*pHeightMap,	int	X,	int	Y)	 	 	 //	(x,y)

{

	 int	x	=	X	%	MAP_SIZE;	 	 	 	 //	X0-1024

	 int	y	=	Y	%	MAP_SIZE;	 	 	 	 //	Y0-1024

	 if(!pHeightMap)	return	0;	 	 	 	 //	0

x,y)

	 return	pHeightMap[x	+	(y	*	MAP_SIZE)];	 	 	 //	x,y)

}

void	SetVertexColor(BYTE	*pHeightMap,	int	x,	int	y)	 	 	

{	 	 	 	 	 	 	 	

	 if(!pHeightMap)	return;		 	 	 	

	 float	fColor	=	-0.15f	+	(Height(pHeightMap,	x,	y	)	/	256.0f);

	 //	

	 glColor3f(0.0f,	0.0f,	fColor	);

}

OpenGL



void	RenderHeightMap(BYTE	pHeightMap[])		 	 	 //	

{

	 int	X	=	0,	Y	=	0;	 	 	 	 	 	 //	

	 int	x,	y,	z;	 	 	 	 	 	

	 if(!pHeightMap)	return;		 	 	 	 //	

	 if(bRender)	 	 	 	 	 	 //	

	 	 glBegin(	GL_QUADS	);	 	 	 	 //	

	 else

	 	 glBegin(	GL_LINES	);	 	 	 	 //	

OpenGL

	 for	(	X	=	0;	X	<	MAP_SIZE;	X	+=	STEP_SIZE	)

	 	 for	(	Y	=	0;	Y	<	MAP_SIZE;	Y	+=	STEP_SIZE	)

	 	 {

	 	 	 //	(x,y)

	 //	(x,y,z)

	 	 	 x	=	X;

	 	 	 y	=	Height(pHeightMap,	X,	Y	);

	 	 	 z	=	Y;

	 	 	 //	

	 	 	 SetVertexColor(pHeightMap,	x,	z);

	 	 	 glVertex3i(x,	y,	z);	 	 	 //	OpenGL

	 	 	 //	(x,y+1)

	 	 	 x	=	X;

	 	 	 y	=	Height(pHeightMap,	X,	Y	+	STEP_SIZE	);

	 	 	 z	=	Y	+	STEP_SIZE	;

	 	 	 SetVertexColor(pHeightMap,	x,	z);

	 	 	 glVertex3i(x,	y,	z);	 	

	 //	(x+1,y+1)

	 	 	 x	=	X	+	STEP_SIZE;

	 	 	 y	=	Height(pHeightMap,	X	+	STEP_SIZE,	Y	+	STEP_SIZE	);

	 	 	 z	=	Y	+	STEP_SIZE	;

	 	 	 SetVertexColor(pHeightMap,	x,	z);

	 	 	 glVertex3i(x,	y,	z);	 	 	



	 	 	 //	(x+1 ,y)

	 	 	 x	=	X	+	STEP_SIZE;

	 	 	 y	=	Height(pHeightMap,	X	+	STEP_SIZE,	Y	);

	 	 	 z	=	Y;

	 	 	 SetVertexColor(pHeightMap,	x,	z);

	 	 	 glVertex3i(x,	y,	z);	 	

	 	 }

	 glEnd();

	 glColor4f(1.0f,	1.0f,	1.0f,	1.0f);	 	 	 //	

}

DrawGLScene

//	

	 gluLookAt(212,	60,	194,		186,	55,	171,		0,	1,	0);	

	 glScalef(scaleValue,	scaleValue	*	HEIGHT_RATIO,	scaleValue);	

	 RenderHeightMap(g_HeightMap);	 	 	 	 //	

	 return	TRUE;	 	 	

}

WndProc()

	 	 case	WM_LBUTTONDOWN:	 	 	 	 //	

	 	 {

	 	 	 bRender	=	!bRender;	 	 	 //	

	 	 	 return	0;	 	 	 	 	

	 	 }

:
,DancingWind
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OpenGLAVI:

OpenGLAVIWindowsAPIOpenGL

.Jonathan	de	BlokOpenGLAVI,,AVI,.,AVI.MSDNAVI,
,.

AVI,.,99.9%,.AVI,....(),,VB,Delphi(vc++).

Jonathan	Nix"AVI	".
http://www.gamedev.net/reference/programming/features/avifile.
JonathanAVI.,!"AVI	
http://www.jmcgowan.com/avi.html.AVI.John.

,..AVI,AVI,.,,:1)2)AVI3).()!.OpenGl.....

.().,AVI.vfw.hvfw32.lib:)

#include	<vfw.h>	 	 	 	 	 	 	

#include	"NeHeGL.h"	 	 	 	 	 	 //	NeHeGL

#pragma	comment(	lib,	"opengl32.lib"	)	 	 	 	



#pragma	comment(	lib,	"glu32.lib"	)	 	 	 	

#pragma	comment(	lib,	"vfw32.lib"	)	 	 	 	 	

GL_Window*	 g_window;

Keys*	 	 g_keys;

.angle.angle.
()..
!
frame,0().AVI,,:)
effect(:,,).env.true,,.bgtrue,;,().
sp,epbp.

float	 	 angle;	 	 	 	 	 	 	

int	 	 next;	 	 	 	 	 	 	

int	 	 frame=0;	 	 	 	 	 	

int	 	 effect;		 	 	 	 	 	

bool	 	 sp;	 	 	 	 	 	 	

bool	 	 env=TRUE;	 	 	 	 	 	 	

bool	 	 ep;	 	 	 	 	 	 	

bool	 	 bg=TRUE;	 	 	 	 	 	 	

bool	 	 bp;	 	 	 	 	 	 	

psiAVI.pavi,AVI.pgfGetFrame.bmih().lastframeAVI.width
heightAVI,...pdata(AVI).mpf..

AVISTREAMINFO	 	 psi;	 	 	 	 	 	

PAVISTREAM	 	 pavi;	 	 	 	 	 	

PGETFRAME	 	 pgf;	 	 	 	 	 	 	

BITMAPINFOHEADER	 bmih;	 	 	 	 	 	 	

long	 	 	 lastframe;	 	 	 	 	

int	 	 	 width;	 	 	 	 	 	

int	 	 	 height;		 	 	 	 	

char	 	 	 *pdata;		 	 	 	 	

int	 	 	 mpf;	 	 	 	 	 	



GLU().quadratic.
hddDrawDib.hdc.
hBitmap().
data,,:)

GLUquadricObj	*quadratic;	 	 	 	 	 	

HDRAWDIB	hdd;	 	 	 	 	 	 	 //	Dib

HBITMAP	hBitmap;	 	 	 	 	 	 	

HDC	hdc	=	CreateCompatibleDC(0);	 	 	 	 	

unsigned	char*	data	=	0;	 	 	 	 	 	

..,!

.,.,.!.bugMSDN.!?!MSDN24RGB!,.WINDOWS
,RGB(BGR).OpenGL,RGBRGB!

:)!RGB.--RGBBGR!

:"little	endian""big	endian".IntelIntellittle	 endian--LSB()
.OpenGLSilicon	Graphics,big	endian,OpenGLbig	

!!.,.GL_BGR_EXTGL_RGB,,!...!OpenGLGL_BGR...
:(

Maxwell	Sayles,.,icq!,!

.256,256,(3)..ebx+0,ebx+2.3(3)..

,.GL_BGR_EXT,,!,,..,.,!,!,..,,,.

void	flipIt(void*	buffer)	 	 	 	 	 	

{

	 void*	b	=	buffer;	 	 	 	 	 	

	 __asm	 	 	 	 	 	 	 //	

	 {

	 	 mov	ecx,	256*256	 	 	 	 	

	 	 mov	ebx,	b	 	 	 	 	 //	ebx



	 	 label:	 	 	 	 	 	 //	

	 	 	 mov	al,[ebx+0]	 	 	 	 //	ebxal

	 	 	 mov	ah,[ebx+2]	 	 	 	 //	ebx+2ah

	 	 	 mov	[ebx+2],al	 	 	 	 //	alebx+2

	 	 	 mov	[ebx+0],ah	 	 	 	 //	ahebx+0

	 	 	 add	ebx,3	 	 	 	 	

	 	 	 dec	ecx		 	 	 	 //	1

	 	 	 jnz	label	 	 	 	 	

	 }

}

AVI.szFile.title[100]window(AVI).

AVIFileInit().AVI(??).

AVI.AVIStreamOpenFromFile(...).AVI(AVI).:pavi,szFile().
.,(streamtypeVIDEO).0,(AVI,).OF_READ..,.windows
,NULL.

void	OpenAVI(LPCSTR	szFile)	 	 	 	 	 	

{

	 TCHAR	 title[100];	 	 	 	 	 //	window

	 AVIFileInit();	 	 	 	 	 	 //	AVI

	 //	AVI

	 if	(AVIStreamOpenFromFile(&pavi;,	szFile,	streamtypeVIDEO,	0,	OF_READ,	NULL)	!=0)

	 {

	 	 //	

	 	 MessageBox	(HWND_DESKTOP,	"AVI",	"",	MB_OK	|	MB_ICONEXCLAMATION);

	 }

,,!AVIStreamInfo(...)AVI.

psiAVI.,AVI.()psi..MSDN.

..,..

AVIStreamLength(...)AVI.AVIStreamLength(...).lastframe.



.(fps)=	psi.dwRate/psi,dwScale.(AVI).mpf?,fps....!

.face2.avi3.36.29.974fps.91.3.36*29.974	 =	100.71.!!

.,.AVIStreamSampleToTime()()..(lastframe).().
mpf(milliseconds	per	frame).,:AVIStreamSampleToTime(pavi,1).
!Albert	 Chaulk!

mpf,.

	 AVIStreamInfo(pavi,	ψ,	sizeof(psi));	 	 	 //	psi

	 width=psi.rcFrame.right-psi.rcFrame.left;	 	 	

	 height=psi.rcFrame.bottom-psi.rcFrame.top;	 	 	

	 lastframe=AVIStreamLength(pavi);	 	 	 	

	 mpf=AVIStreamSampleToTime(pavi,lastframe)/lastframe;	 	

OpenGL2,160*120,320*240,.Windows	

.bmihBitmapInfoHeader.

.1.324(RGB).256,256,UNCOMPRESSED()RGB(BI_RGB).

CreateDIBSection(dib).,hBitmapdib.hdc(DC)BitmapInfo.dib.
(DIB_RGB_COLORS)RGB.dataDIB(,).NULL,DIB.,(
NULL).

MSDN:SelecObject(DC).

DIB,yeah:)

	 bmih.biSize	 	 =	sizeof	(BITMAPINFOHEADER);	 	

	 bmih.biPlanes	 	 =	1;	 	 	 	 	

	 bmih.biBitCount		 =	24;	 	 	 	 	

	 bmih.biWidth	 	 =	256;	 	 	 	 	

	 bmih.biHeight	 	 =	256;	 	 	 	 	

	 bmih.biCompression	 =	BI_RGB;	 	 	 	



	 hBitmap	=	CreateDIBSection	(hdc,	(BITMAPINFO*)(&bmih;),	DIB_RGB_COLORS,	(void**)(&data;),	NULL,	NULL);

	 SelectObject	(hdc,	hBitmap);	 	 	 	 	

AVI.AVI.AVIStreamGetFrameOpen(...).

().,.MSDNAVIGETFRAMEF_BESTDISPLAYFMT.,.

,GETFRAME().,!

	 pgf=AVIStreamGetFrameOpen(pavi,	NULL);	 	 	 	

	 if	(pgf==NULL)

	 {

	 	 //	

	 	 MessageBox	(HWND_DESKTOP,	"AVI",	"",	MB_OK	|	MB_ICONEXCLAMATION);

	 }

,window.SetWindowText(...)window..

	 //	bt(	/	/	)

	 wsprintf	(title,	"NeHe's	AVI	Player:	Width:	%d,	Height:	%d,	Frames:	%d",	width,	height,	lastframe);

	 SetWindowText(g_window->hWnd,	title);	 	 	 	

}

...AVI,.lpbiBitmapInfoHeader......,lpbi.

....(lpbi->biSize).:.biClrUsed*sizeof(RGBQUAD)(:).,
(pdata).

,RGB.DrawDibDraw(...).

.DIB.DrawDibDraw(...).DrawDib	DC.DC.(0,0)(256,256).

lpbibitmapinfoheader.pdata.



()(0,0),(,).0.

256*256*24bit.

void	GrabAVIFrame(int	frame)	 	 	 	 	 	

{

	 LPBITMAPINFOHEADER	lpbi;	 	 	 	 	

	 lpbi	=	(LPBITMAPINFOHEADER)AVIStreamGetFrame(pgf,	frame);	

	 pdata=(char	*)lpbi+lpbi->biSize+lpbi->biClrUsed	*	sizeof(RGBQUAD);	

//)

//	

	 DrawDibDraw	(hdd,	hdc,	0,	0,	256,	256,	lpbi,	pdata,	0,	0,	width,	height,	0);

().,flipIt(...).,dataDIB.DrawDibDraw,data(256*256),(24bits)
.

.emailglTexSubImage2D().OpenGL,:".OpenGL1.1,.,.
,glTexSubImage2D()."

,.glTexSubImage2D():(GL_TEXTURE_2D).(0),mipmapping
.x(0),y(0)OpenGL(0,0).,256,256.GL_RGB.byte....----
data.!

Kevin	Rogers	:glTexSubImage2D().OpenGL,2.,2(
320*200).,,.

!Initialize().

...,.,!

	 flipIt(data);	 	 	 	 	 	 	

	 //	

	 glTexSubImage2D	(GL_TEXTURE_2D,	0,	0,	0,	256,	256,	GL_RGB,	GL_UNSIGNED_BYTE,	data);

}



,DrawDib	DC,.AVI	GetFrame.AVI.

void	CloseAVI(void)	 	 	 	 	 	 	

{

	 DeleteObject(hBitmap);	 	 	 	 	 	

	 DrawDibClose(hdd);	 	 	 	 	 	

	 AVIStreamGetFrameClose(pgf);	 	 	 	 	

	 AVIStreamRelease(pavi);		 	 	 	 	

	 AVIFileExit();	 	 	 	 	 	 	

}

.angle0.DrawDib(DC).,hdddc.

,,.

.quadratic.,.

BOOL	Initialize	(GL_Window*	window,	Keys*	keys)

{

	 g_window	 =	window;

	 g_keys	 	 =	keys;

	 //	

	 angle	=	0.0f;	 	 	 	 	 	 	

	 hdd	=	DrawDibOpen();	 	 	 	 	 	

	 glClearColor	(0.0f,	0.0f,	0.0f,	0.5f);	 	 	 	

	 glClearDepth	(1.0f);	 	 	 	 	 	

	 glDepthFunc	(GL_LEQUAL);	 	 	 	 	

	 glEnable(GL_DEPTH_TEST);	 	 	 	 	

	 glShadeModel	(GL_SMOOTH);	 	 	 	 	

	 glHint	(GL_PERSPECTIVE_CORRECTION_HINT,	GL_NICEST);	 	 	

	 quadratic=gluNewQuadric();	 	 	 	 	 	

	 gluQuadricNormals(quadratic,	GLU_SMOOTH);	 	 	 	

	 gluQuadricTexture(quadratic,	GL_TRUE);	 	 	 	

,2D,GLNEAREST(,),().,,GLLINEAR.



,.AVI....:)facec2.avi

	 glEnable(GL_TEXTURE_2D);	 	 	 	 	

	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,GL_NEAREST);

	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MIN_FILTER,GL_NEAREST);

	 glTexGeni(GL_S,	GL_TEXTURE_GEN_MODE,	GL_SPHERE_MAP);	 	

	 glTexGeni(GL_T,	GL_TEXTURE_GEN_MODE,	GL_SPHERE_MAP);	 	

	 OpenAVI("data/face2.avi");	 	 	 	 	

	 //	

	 glTexImage2D(GL_TEXTURE_2D,	0,	GL_RGB,	256,	256,	0,	GL_RGB,	GL_UNSIGNED_BYTE,	data);

	 return	TRUE;	 	 	 	 	 	 //	TRUE

}

CloseAVI().AVI,.

void	Deinitialize	(void)	 	 	 	 	 	

{

	 CloseAVI();	 	 	 	 	 	 //	AVI

}

..,,effect.3(,,)(effect	
:)

’b’,,(bgONOFFOFFON).

.’E’,envTRUEFALSEFALSETRUE.!

Updata()angle.60.0f.

void	Update	(DWORD	milliseconds)	 	 	 	 	



{

	 if	(g_keys->keyDown	[VK_ESCAPE]	==	TRUE)	 	 	

	 {

	 	 TerminateApplication	(g_window);	 	 	

	 }

	 if	(g_keys->keyDown	[VK_F1]	==	TRUE)	 	 	 	

	 {

	 	 ToggleFullscreen	(g_window);	 	 	 //	

	 }

	 if	((g_keys->keyDown	['	'])	&&	!sp)	 	 	 	

	 {

	 	 sp=TRUE;	 	 	 	 	 	

	 	 effect++;	 	 	 	 	 	

	 	 if	(effect>3)	 	 	 	 	 //	?

	 	 	 effect=0;	 	 	 	 	

	 }

	 if	(!g_keys->keyDown['	'])	 	 	 	 	

	 	 sp=FALSE;	 	 	 	 	 	

	 if	((g_keys->keyDown	['B'])	&&	!bp)	 	 	 	

	 {

	 	 bp=TRUE;	 	 	 	 	 	

	 	 bg=!bg;		 	 	 	 	 //		Off/On

	 }

	 if	(!g_keys->keyDown['B'])	 	 	 	 	

	 	 bp=FALSE;	 	 	 	 	 	

	 if	((g_keys->keyDown	['E'])	&&	!ep)	 	 	 	

	 {

	 	 ep=TRUE;	 	 	 	 	 	

	 	 env=!env;	 	 	 	 	 	

	 }

	 if	(!g_keys->keyDown['E'])	 	 	 	 	

	 	 ep=FALSE;	 	 	 	 	 	

	 angle	+=	(float)(milliseconds)	/	60.0f;		 	 //	angle

,AVI.,.next.,(mpf).,(mpf).

.,frame0,0,.

,,



CPU.,nextmpf,,next0,frame1.,.

,,,.

	 next+=	milliseconds;	 	 	 	 	 	

	 frame=next/mpf;		 	 	 	 	 	

	 if	(frame>=lastframe)	 	 	 	 	 	

	 {

	 	 frame=0;	 	 	 	 	 	 	

	 	 next=0;		 	 	 	 	 	

	 }

}

:)..!GrabAVIFrame().!,AVI,.()

void	Draw	(void)	 	 	 	 	 	 	

{

	 glClear	(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	

	 GrabAVIFrame(frame);	 	 	 	 	 //	

.bgTRUE,,(AVI).20,().

	 if	(bg)		 	 	 	 	 	 //	?

	 {

	 	 glLoadIdentity();	 	 	 	 	

	 	 glBegin(GL_QUADS);	 	 	 	 	

	 	 	 //	

	 	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	11.0f,		8.3f,	-20.0f);

	 	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-11.0f,		8.3f,	-20.0f);

	 	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-11.0f,	-8.3f,	-20.0f);

	 	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	11.0f,	-8.3f,	-20.0f);

	 	 glEnd();	 	 	 	 	 	

	 }



(),().10.envTRUE.,.

	 glLoadIdentity	();	 	 	 	 	 	

	 glTranslatef	(0.0f,	0.0f,	-10.0f);	 	 	 	

	 if	(env)	 	 	 	 	 	 	

	 {

	 	 glEnable(GL_TEXTURE_GEN_S);	 	 	 	

	 	 glEnable(GL_TEXTURE_GEN_T);	 	 	 	

	 }

.XY(angle)Z2..,.,:)

...:)

	 glRotatef(angle*2.3f,1.0f,0.0f,0.0f);	 	 	 	

	 glRotatef(angle*1.8f,0.0f,1.0f,0.0f);	 	 	 	

	 glTranslatef(0.0f,0.0f,2.0f);	 	 	 	 	

.effect0,.X,Y,Z.:)

	 switch	(effect)		 	 	 	 	 	

	 {

	 case	0:		 	 	 	 	 	 	

	 	 glRotatef	(angle*1.3f,	1.0f,	0.0f,	0.0f);	 	

	 	 glRotatef	(angle*1.1f,	0.0f,	1.0f,	0.0f);	 	

	 	 glRotatef	(angle*1.2f,	0.0f,	0.0f,	1.0f);	 	

	 	 glBegin(GL_QUADS);	 	 	 	

	 	 	 glNormal3f(	0.0f,	0.0f,	0.5f);

	 	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,		1.0f);

	 	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,		1.0f);

	 	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,		1.0f);

	 	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,		1.0f);

	 	 	

	 	 	 glNormal3f(	0.0f,	0.0f,-0.5f);



	 	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,	-1.0f);

	 	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,	-1.0f);

	 	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,	-1.0f);

	 	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,	-1.0f);

	 	

	 	 	 glNormal3f(	0.0f,	0.5f,	0.0f);

	 	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,	-1.0f);

	 	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-1.0f,		1.0f,		1.0f);

	 	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	1.0f,		1.0f,		1.0f);

	 	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,	-1.0f);

	 	 	

	 	 	 glNormal3f(	0.0f,-0.5f,	0.0f);

	 	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(-1.0f,	-1.0f,	-1.0f);

	 	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(	1.0f,	-1.0f,	-1.0f);

	 	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,		1.0f);

	 	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,		1.0f);

	 	

	 	 	 glNormal3f(	0.5f,	0.0f,	0.0f);

	 	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,	-1.0f);

	 	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,	-1.0f);

	 	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,		1.0f);

	 	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,		1.0f);

	 	

	 	 	 glNormal3f(-0.5f,	0.0f,	0.0f);

	 	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,	-1.0f);

	 	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,		1.0f);

	 	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,		1.0f);

	 	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,	-1.0f);

	 	 glEnd();	 	 	 	 	 	

	 	 break;	 	 	 	 	 	

.X,Y,Z,.1.3f,20,20.20.,,().!,!

	 case	1:		 	 	 	 	 	 	

	 	 glRotatef	(angle*1.3f,	1.0f,	0.0f,	0.0f);	 	

	 	 glRotatef	(angle*1.1f,	0.0f,	1.0f,	0.0f);	 	

	 	 glRotatef	(angle*1.2f,	0.0f,	0.0f,	1.0f);	 	

	 	 gluSphere(quadratic,1.3f,20,20);	 	 	

	 	 break;	 	 	 	 	 	 	

.X,Y,Z,1.0f.3.0f,32,32.,,.



	 case	2:		 	 	 	 	 	 	

	 	 glRotatef	(angle*1.3f,	1.0f,	0.0f,	0.0f);	 	

	 	 glRotatef	(angle*1.1f,	0.0f,	1.0f,	0.0f);	 	

	 	 glRotatef	(angle*1.2f,	0.0f,	0.0f,	1.0f);	 	

	 	 glTranslatef(0.0f,0.0f,-1.5f);	 	 	 	

	 	 gluCylinder(quadratic,1.0f,1.0f,3.0f,32,32);	 	

	 	 break;	 	 	 	 	 	 	

	 }

envTRUE,,.glFlush()().

	 if	(env)	 	 	 	 	 	 	 	

	 {

	 	 glDisable(GL_TEXTURE_GEN_S);	 	 	 	

	 	 glDisable(GL_TEXTURE_GEN_T);	 	 	 	

	 }

	 glFlush	();	 	 	 	 	 	 	

}

.(oak:2:00am!)...6.,.,.,,..

,.,,.,AVI.,,.,AVI	

	Fredsterface	AVI.FaceAVI..,!

Jonathan	de	Blok,,.AVI,AVI..,AVI.,AVI!

,!,!!!
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:

OpenGL

Dario	Corno,SpinningKidsrIo1989scenerdemo(
——)Demodemo

Demoshttp://www.pouet.net	
	
eye	candy	;D

gfx

}
}

#include	<math.h>	 	 	 	 	 	 	 	

float	 	 angle;	 	 	 	 	 	 	

float	 	 vertexes[3][3];		 	 	 	 	

float	 	 normal[3];	 	 	 	 	 	



GLuint	 	 BlurTexture;	 	 	 	 	 	

EmptyTexture()128*128*4
128*12812844byteALPHA

GLuint	EmptyTexture()	 	 	 	 	 	 	

{

	 GLuint	txtnumber;	 	 	 	 	 	

	 unsigned	int*	data;	 	 	 	 	 	

	 //	128*128*4

	 data	=	(unsigned	int*)new	GLuint[((128	*	128)*	4	*	sizeof(unsigned	int))];

ZeroMemory00
GL_LINEARGL_NEAREST

	 ZeroMemory(data,((128	*	128)*	4	*	sizeof(unsigned	int)));	

	 glGenTextures(1,	&txtnumber;);	 	 	 	 //	

	 glBindTexture(GL_TEXTURE_2D,	txtnumber);	 	 	

	 glTexImage2D(GL_TEXTURE_2D,	0,	4,	128,	128,	0,

	 	 GL_RGBA,	GL_UNSIGNED_BYTE,	data);	 	 	

	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MIN_FILTER,GL_LINEAR);

	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,GL_LINEAR);

	 delete	[]	data;		 	 	 	 	 //	

	 return	txtnumber;	 	 	 	 	 	

}

3XYZ[Nv]VnVn=[Vox/|Vo|Voy/|Vo|Voz/|Vo|]Vo
|Vo|XYZ

void	ReduceToUnit(float	vector[3])	 	 	 	 	

{	 	 	 	 	 	 	 	 //	

	 float	length;	 	 	 	 	 	 //	



	 //	

	 length	=	(float)sqrt((vector[0]*vector[0])	+	(vector[1]*vector[1])	+	(vector[2]*vector[2]));

	 if(length	==	0.0f)	 	 	 	 	 	

	 	 length	=	1.0f;	 	 	 	 	 //	01

	 vector[0]	/=	length;	 	 	 	 	 //	

	 vector[1]	/=	length;	 	 	 	 	 	

	 vector[2]	/=	length;	 	 	 	 	 	

}

33v[3][3]out[3]m=3n=3Out
————

0112————

V[0][	]v[1][	]v[2][	]v[	][0]xv[	][1]yv[	
VECTORv1[0]	=	v[0][0]	-	v[1][0]Xv1[1]	
v1[2]	=	v[0][2]	-	v[1][2]	Z

out[x]	=	v1[y]	*	v2[z]	-	v1[z]	*	v2[y]

out[y]	=	v1[z]	*	v2[x]	-	v1[x]	*	v2[z]

out[z]	=	v1[x]	*	v2[y]	-	v1[y]	*	v2[x]

in	out[	]

void	calcNormal(float	v[3][3],	float	out[3])	 	 	 	

{

	 float	v1[3],v2[3];	 	 	 	 	 	

	 static	const	int	x	=	0;		 	 	 	 //		X

	 static	const	int	y	=	1;		 	 	 	 //		Y	

	 static	const	int	z	=	2;		 	 	 	 //		Z	

//	

//	XYZ



//	10

	 v1[x]	=	v[0][x]	-	v[1][x];	 	 	 	 	

	 v1[y]	=	v[0][y]	-	v[1][y];	 	 	 	 	

	 v1[z]	=	v[0][z]	-	v[1][z];	 	 	 	 	

	 //	21

	 v2[x]	=	v[1][x]	-	v[2][x];	 	 	 	 	

	 v2[y]	=	v[1][y]	-	v[2][y];	 	 	 	 	

	 v2[z]	=	v[1][z]	-	v[2][z];	 	 	 	 	

	 //	

	 out[x]	=	v1[y]*v2[z]	-	v1[z]*v2[y];	 	 	 	

	 out[y]	=	v1[z]*v2[x]	-	v1[x]*v2[z];	 	 	 	

	 out[z]	=	v1[x]*v2[y]	-	v1[y]*v2[x];	 	 	 	

	 ReduceToUnit(out);	 	 	 	 	 	

}

gluLookAt0550——000010D

void	ProcessHelix()	 	 	 	 	 	 	

{

	 GLfloat	x;	 	 	 	 	 	 	

	 GLfloat	y;	 	 	 	 	 	 	

	 GLfloat	z;	 	 	 	 	 	 	

	 GLfloat	phi;	 	 	 	 	 	 	

	 GLfloat	theta;	 	 	 	 	 	 	

	 GLfloat	v,u;	 	 	 	 	 	 	

	 GLfloat	r;	 	 	 	 	 	 	

	 int	twists	=	5;		 	 	 	 	 	

	 GLfloat	glfMaterialColor[]={0.4f,0.2f,0.8f,1.0f};	 	

	 GLfloat	specular[]={1.0f,1.0f,1.0f,1.0f};	 	 	 	

	 glLoadIdentity();	 	 	 	 	 	

	 gluLookAt(0,	5,	50,	0,	0,	0,	0,	1,	0);	 	 	 	

	 	 	 	 	 	 	 	 	

	 glPushMatrix();		 	 	 	 	 	

	 glTranslatef(0,0,-50);	 	 	 	 	 	

	 glRotatef(angle/2.0f,1,0,0);	 	 	 	 	

	 glRotatef(angle/3.0f,0,1,0);	 	 	 	 	

	 glMaterialfv(GL_FRONT_AND_BACK,GL_AMBIENT_AND_DIFFUSE,glfMaterialColor);

	 glMaterialfv(GL_FRONT_AND_BACK,GL_SPECULAR,specular);



	 r=1.5f;		 	 	 	 	 	 //	

	 glBegin(GL_QUADS);	 	 	 	 	 	

	 for(phi=0;	phi	<=	360;	phi+=20.0)	 	 	 	

	 {

	 	 for(theta=0;	theta<=360*twists;	theta+=20.0)	 	

	 	 {

	 	 	 v=(phi/180.0f*3.142f);	 	 	 //		(	0	)

	 	 	 u=(theta/180.0f*3.142f);	 	 	

	 	 	 x=float(cos(u)*(2.0f+cos(v)	))*r;	 	

	 	 	 y=float(sin(u)*(2.0f+cos(v)	))*r;	 	

	 	 	 z=float(((	u-(2.0f*3.142f))	+	sin(v)	)	*	r);	

	 	 	 vertexes[0][0]=x;	 	 	 	

	 	 	 vertexes[0][1]=y;	 	 	 	

	 	 	 vertexes[0][2]=z;	 	 	 	

	 	 	 v=(phi/180.0f*3.142f);	 	 	 //		0	

	 	 	 u=((theta+20)/180.0f*3.142f);	 	 //		20	

	 	 	 x=float(cos(u)*(2.0f+cos(v)	))*r;	 	

	 	 	 y=float(sin(u)*(2.0f+cos(v)	))*r;	 	

	 	 	 z=float(((	u-(2.0f*3.142f))	+	sin(v)	)	*	r);	

	 	 	 vertexes[1][0]=x;	 	 	 	

	 	 	 vertexes[1][1]=y;	 	 	 	

	 	 	 vertexes[1][2]=z;	 	 	 	

	 	 	 v=((phi+20)/180.0f*3.142f);	 	 	

	 	 	 u=((theta+20)/180.0f*3.142f);	 	 //		(	20	)

	 	 	 x=float(cos(u)*(2.0f+cos(v)	))*r;	 	

	 	 	 y=float(sin(u)*(2.0f+cos(v)	))*r;	 	

	 	 	 z=float(((	u-(2.0f*3.142f))	+	sin(v)	)	*	r);	

	 	 	 vertexes[2][0]=x;	 	 	 	

	 	 	 vertexes[2][1]=y;	 	 	 	

	 	 	 vertexes[2][2]=z;	 	 	 	

	 	 	 v=((phi+20)/180.0f*3.142f);	 	 	

	 	 	 u=((theta)/180.0f*3.142f);	 	 	



	 	 	 x=float(cos(u)*(2.0f+cos(v)	))*r;	 	

	 	 	 y=float(sin(u)*(2.0f+cos(v)	))*r;	 	

	 	 	 z=float(((	u-(2.0f*3.142f))	+	sin(v)	)	*	r);	

	 	 	 vertexes[3][0]=x;	 	 	 	

	 	 	 vertexes[3][1]=y;	 	 	 	

	 	 	 vertexes[3][2]=z;	 	 	 	

	 	 	 calcNormal(vertexes,normal);	 	 //	

	 	 	 glNormal3f(normal[0],normal[1],normal[2]);	

	 	 	 //	

	 	 	 glVertex3f(vertexes[0][0],vertexes[0][1],vertexes[0][2]);

	 	 	 glVertex3f(vertexes[1][0],vertexes[1][1],vertexes[1][2]);

	 	 	 glVertex3f(vertexes[2][0],vertexes[2][1],vertexes[2][2]);

	 	 	 glVertex3f(vertexes[3][0],vertexes[3][1],vertexes[3][2]);

	 	 }

	 }

	 glEnd();	 	 	 	 	 	 	

	 glPopMatrix();	 	 	 	 	 	 //	

}

ViewOrtho	and	ViewPerspective
ViewOrthoOpenGL
200639479
modelview
ViewPerspectiveViewOrtho
2D

void	ViewOrtho()	 	 	 	 	 	 	

{

	 glMatrixMode(GL_PROJECTION);	 	 	 	 //	

	 glPushMatrix();		 	 	 	 	 //	

	 glLoadIdentity();	 	 	 	 	 	

	 glOrtho(	0,	640	,	480	,	0,	-1,	1	);	 	 	 	

	 glMatrixMode(GL_MODELVIEW);	 	 	 	 	

	 glPushMatrix();		 	 	 	 	 //	

	 glLoadIdentity();	 	 	 	 	 	

}

void	ViewPerspective()	 	 	 	 	 	 	

{



	 glMatrixMode(	GL_PROJECTION	);	 	 	 	 	

	 glPopMatrix();	 	 	 	 	 	 	

	 glMatrixMode(	GL_MODELVIEW	);	 	 	 	 	

	 glPopMatrix();	 	 	 	 	 	 	

}

——kick-butt

OpenGL“”OK……
3D

glCopytexImage
3D

128×128OpenGLOpenGL3d640×480
screenshot256x256640x480640x480
On	to	the	fun	stuff!	“”BlurTexture128*128
128x128BlurTexture	glCopyTexImage2DBlurTexture

GL_TEXTURE_2D2Dimensional0mip0GL_LUMINANCE
GL_LUMINANCEGL_ALPHA,	
GL_INTENSITY
OpenGL00(128,128)——
BlurTexture640x480

void	RenderToTexture()	 	 	 	 	 	 //	

{

	 glViewport(0,0,128,128);	 	 	 	 	

	 ProcessHelix();		 	 	 	 	 //	

	 glBindTexture(GL_TEXTURE_2D,BlurTexture);	 	 	

	 //		(	0,0		128,128...	)



	 glCopyTexImage2D(GL_TEXTURE_2D,	0,	GL_LUMINANCE,	0,	0,	128,	128,	0);

	 glClearColor(0.0f,	0.0f,	0.5f,	0.5);	 	 	 	

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	

	 glViewport(0	,	0,640	,480);	 	 	 	 	

}

DrawBlur3D——BlurTexture
GEN_S		GEN_TP
2DBlurTexture
3D

void	DrawBlur(int	times,	float	inc)	 	 	 	 	

{

	 float	spost	=	0.0f;	 	 	 	 	 //	

	 float	alphainc	=	0.9f	/	times;	 	 	 	 //	alpha

	 float	alpha	=	0.2f;	 	 	 	 	 //	Alpha

//	

	 glDisable(GL_TEXTURE_GEN_S);

	 glDisable(GL_TEXTURE_GEN_T);

	 glEnable(GL_TEXTURE_2D);	 	 	 	 	

	 glDisable(GL_DEPTH_TEST);	 	 	 	 	

	 glBlendFunc(GL_SRC_ALPHA,GL_ONE);	 	 	 	

	 glEnable(GL_BLEND);	 	 	 	 	 //	

	 glBindTexture(GL_TEXTURE_2D,BlurTexture);	 	 	

	 ViewOrtho();	 	 	 	 	 	 //	

	 alphainc	=	alpha	/	times;	 	 	 	 	

		

	 glBegin(GL_QUADS);	 	 	 	 	 	

	 	 for	(int	num	=	0;num	<	times;num++)	 	 	

	 	 {

	 	 	 glColor4f(1.0f,	1.0f,	1.0f,	alpha);	 	

	 	 	 glTexCoord2f(0+spost,1-spost);	 	 	

	 	 	 glVertex2f(0,0);	 	 	 	



	 	 	 glTexCoord2f(0+spost,0+spost);	 	 	

	 	 	 glVertex2f(0,480);	 	 	

	 	 	 glTexCoord2f(1-spost,0+spost);	 	

	 	 	 glVertex2f(640,480);	 	 	 	

	 	 	 glTexCoord2f(1-spost,1-spost);	 	 	

	 	 	 glVertex2f(640,0);	 	 	

	 	 	 spost	+=	inc;	 	 	 	 //		spost	()

	 	 	 alpha	=	alpha	-	alphainc;	 	 	

	 	 }

	 glEnd();	 	 	 	 	 	 	

	 ViewPerspective();	 	 	 	 	 	

	 glEnable(GL_DEPTH_TEST);	 	 	 	 	

	 glDisable(GL_TEXTURE_2D);	 	 	 	 	

	 glDisable(GL_BLEND);	 	 	 	 	 //	

	 glBindTexture(GL_TEXTURE_2D,0);		 	 	 //	

}

RenderToTexture		
“”	(3D)		ProcessHelix(	)

3D

void	Draw	(void)	 	 	 	 	 	 	

{

	 glClearColor(0.0f,	0.0f,	0.0f,	0.5);	 	 	 	

	 glClear	(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	

	 glLoadIdentity();	 	 	 	 	 	

	 RenderToTexture();	 	 	 	 	 	

	 ProcessHelix();		 	 	 	 	 //	

	 DrawBlur(25,0.02f);	 	 	 	 	 //	

	 glFlush	();	 	 	 	 	 	 //	OpenGL

}



3D	
rio@spinningkids.org
D
1	DrawBlur
2	DrawBlur
3	GL_LUMINANCEDrawBlurSMALL
4	

http://www.spinningkids.org/rio.	
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:

e-mailGameDev.netAPINeHeOpenGL
Quake	2

http://www.gamedev.net/reference/programming/features/celshading.	
STOP	E-MAILING	ME	REQUESTS	
CODE!!!!	
math.hsqrtf	(square	root)	

#include	<math.h>	 	 	 	 	 	

#include	<stdio.h>	 	 	 	 	 	

tagMATRIX1~24×4OpenGL4x4

typedef	struct	tagMATRIX	 	 	 	 	 //	OpenGL

{

	 float	Data[16];		 	 	 	 //	OpenGL[16



}

MATRIX;

	XYZ

typedef	struct	tagVECTOR	 	 	 	 	 //	

{

	 float	X,	Y,	Z;	 	 	 	 	 //	

}

VECTOR;

typedef	struct	tagVERTEX	 	 	 	 	 //	

{

	 VECTOR	Nor;	 	 	 	 	 //	

	 VECTOR	Pos;	 	 	 	 	 //	

}

VERTEX;

3

typedef	struct	tagPOLYGON	 	 	 	 	 //	

{

	 VERTEX	Verts[3];	 	 	 	 	 //	3

}

POLYGON;

bool	 	 outlineDraw	 =	true;		 	 	 //	

bool	 	 outlineSmooth	 =	false;	 	 	 	



float	 	 outlineColor[3]	=	{	0.0f,	0.0f,	0.0f	};		 //	

float	 	 outlineWidth	 =	3.0f;		 	 	 //	

VECTOR	 	 lightAngle;	 	 	 	 	 //	

bool	 	 lightRotate	 =	false;	 	 	 	 //	

float	 	 modelAngle	 =	0.0f;		 	 	 //	Y

bool					 modelRotate	 =	false;	 	 	 	 	

POLYGON		 *polyData	 =	NULL;		 	 	 	

int	 	 polyNum		 =	0;	 	 	 	 //	

GLuint	 	 shaderTexture[1];	 	 	 	 	

	tagPOLYGON

BOOL	ReadMesh	()	 	 	 	 	 	 //	“model.txt”	

{

	 FILE	*In	=	fopen	("Data\\model.txt",	"rb");	 	 //	

	 if	(!In)

	 	 return	FALSE;	 	 	 	 //		FALSE

	 fread	(&polyNum,	sizeof	(int),	1,	In);	 	 //	

	 polyData	=	new	POLYGON	[polyNum];	 	 	 //	

	 fread	(&polyData[0],	sizeof	(POLYGON)	*	polyNum,	1,	In);//	

	 fclose	(In);	 	 	 	 	 //	

	 return	TRUE;	 	 	 	 	 //	

}

DotProduct2MagnitudeNormalize

inline	float	DotProduct	(VECTOR	&V1,	VECTOR	&V2)	 	 //

{

	 return	V1.X	*	V2.X	+	V1.Y	*	V2.Y	+	V1.Z	*	V2.Z;		

}



inline	float	Magnitude	(VECTOR	&V)	 	 	 	 //	

{

	 return	sqrtf	(V.X	*	V.X	+	V.Y	*	V.Y	+	V.Z	*	V.Z);	

}

void	Normalize	(VECTOR	&V)	 	 	 	 	 //	

{

	 float	M	=	Magnitude	(V);	 	 	 	

	 if	(M	!=	0.0f)	 	 	 	 	 //	0

	 {

	 	 V.X	/=	M;	 	 	 	 	

	 	 V.Y	/=	M;

	 	 V.Z	/=	M;

	 }

}

——

void	RotateVector	(MATRIX	&M,	VECTOR	&V,	VECTOR	&D)	 	 //	

{

	 D.X	=	(M.Data[0]	*	V.X)	+	(M.Data[4]	*	V.Y)	+	(M.Data[8]		*	V.Z);	

	 D.Y	=	(M.Data[1]	*	V.X)	+	(M.Data[5]	*	V.Y)	+	(M.Data[9]		*	V.Z);	

	 D.Z	=	(M.Data[2]	*	V.X)	+	(M.Data[6]	*	V.Y)	+	(M.Data[10]	*	V.Z);	

}

……	

//	GL	

BOOL	Initialize	(GL_Window*	window,	Keys*	keys)

{

3shaderData9632greyscale	
greyscaleRGB

	 char	Line[255];		 	 	 	 	 //	255



	 float	shaderData[32][3];	 	 	 	 	

	 g_window	 =	window;

	 g_keys	 	 =	keys;

	 FILE	*In	=	NULL;	 	 	 	 	 	

“2”toggled	on/off

	 glShadeModel	(GL_SMOOTH);	 	 	 	 //	

	 glDisable	(GL_LINE_SMOOTH);	 	 	 	 //	

	 glHint	(GL_PERSPECTIVE_CORRECTION_HINT,	GL_NICEST);	 //		

	 glClearColor	(0.7f,	0.7f,	0.7f,	0.0f);	 	 //	 	

	 glClearDepth	(1.0f);	 	 	 	 //	

			 glEnable	(GL_DEPTH_TEST);		 //	

			 glDepthFunc	(GL_LESS);		//	

	 glShadeModel	(GL_SMOOTH);		 //	

			 glDisable	(GL_LINE_SMOOTH);	

glEnable	(GL_CULL_FACE);	 	 	 	 //	

	OpenGL

	 glDisable	(GL_LIGHTING);	 	 	 	 //		OpenGL	

32ASCIIseparate

	 In	=	fopen	("Data\\shader.txt",	"r");	 	 	 //	

	 if	(In)		 	 	 	 	 	 //	

	 {

	 	 for	(i	=	0;	i	<	32;	i++)	 	 	 	 //	32

	 	 {

	 	 	 if	(feof	(In))	 	 	 	 //	

	 	 	 	 break;

	 	 	 fgets	(Line,	255,	In);	 	 	 //	



	greyscale		RGB,	

	 	 	 //	

	 	 	 shaderData[i][0]	=	shaderData[i][1]	=	shaderData[i][2]	=	atof	(Line);

	 	 }

	 	 fclose	(In);	 	 	 	 	 //	

	 }

	 else

	 	 return	FALSE;	 	 	 	 	

GL_TEXTURE_1D

	 glGenTextures	(1,	&shaderTexture[0]);	 	 	 //	ID

	 glBindTexture	(GL_TEXTURE_1D,	shaderTexture[0]);	 	 //		

	 //	

	 glTexParameteri	(GL_TEXTURE_1D,	GL_TEXTURE_MAG_FILTER,	GL_NEAREST);

	 glTexParameteri	(GL_TEXTURE_1D,	GL_TEXTURE_MIN_FILTER,	GL_NEAREST);

	 //	

	 glTexImage1D	(GL_TEXTURE_1D,	0,	GL_RGB,	32,	0,	GL_RGB	,	GL_FLOAT,	shaderData);

Z

	 lightAngle.X	=	0.0f;	 	 	 	 	

	 lightAngle.Y	=	0.0f;	 	 	 	 	

	 lightAngle.Z	=	1.0f;	 	 	 	

	 Normalize	(lightAngle);

Mesh,



	 return	ReadMesh	();	 	 	 	 	 //	Mesh,

}

……	Initalize		ReadMesh	

void	Deinitialize	(void)

{

	 glDeleteTextures	(1,	&shaderTexture[0]);	 	 //	

	 delete	[]	polyData;	 	 	 	 //	

}

<SPACE>	=

1	=	
2	=		anti-aliasing

<UP>	=
<DOWN>	=	

void	Update	(DWORD	milliseconds)	 	 	 	 //	

{

	 if	(g_keys->keyDown	['	']	==	TRUE)	 	 	 //	

	 {

	 	 modelRotate	=	!modelRotate;	 	 	 //	/

	 	 g_keys->keyDown	['	']	=	FALSE;

	 }

	 if	(g_keys->keyDown	['1']	==	TRUE)	 	 	 //	1

	 {

	 	 outlineDraw	=	!outlineDraw;	 	 	 //	



	 	 g_keys->keyDown	['1']	=	FALSE;

	 }

	 if	(g_keys->keyDown	['2']	==	TRUE)	 	 	 //	2

	 {

	 	 outlineSmooth	=	!outlineSmooth;		 //	

	 	 g_keys->keyDown	['2']	=	FALSE;

	 }

	 if	(g_keys->keyDown	[VK_UP]	==	TRUE)	 	 	 //	

	 {

	 	 outlineWidth++;		 	 	 	

	 	 g_keys->keyDown	[VK_UP]	=	FALSE;

	 }

	 if	(g_keys->keyDown	[VK_DOWN]	==	TRUE)	 	 //	

	 {

	 	 outlineWidth--;		 	 	 	

	 	 g_keys->keyDown	[VK_DOWN]	=	FALSE;

	 }

	 if	(modelRotate)	 	 	 	 	 //	

	 	 modelAngle	+=	(float)	(milliseconds)	/	10.0f;	 //	

}

Draw	——

void	Draw	(void)

{

TmpShade
TmpMatrix,	TmpVector		TmpNormalTmpMatrixDraw
TmpVector		TmpNormal

	 float	TmpShade;		 	 	 	 	 //	

	 MATRIX	TmpMatrix;	 	 	 	 	 	



	 VECTOR	TmpVector,	TmpNormal;	 	 	 	 //		VECTOR

	 glClear	(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 //		

	 glLoadIdentity	();	 	 	 	 	 //	

anti-alaising	

	 if	(outlineSmooth)	 	 	 	 	 //		Anti-Aliased	

	 {

	 	 glHint	(GL_LINE_SMOOTH_HINT,	GL_NICEST);	 //	

	 	 glEnable	(GL_LINE_SMOOTH);	 	 	

	 }

	 else	 	 	 	 	 	 //	

	 	 glDisable	(GL_LINE_SMOOTH);	 	

2
OpenGL	TmpMatrix

	 glTranslatef	(0.0f,	0.0f,	-2.0f);	 	 	 //	

	 glRotatef	(modelAngle,	0.0f,	1.0f,	0.0f);	 	 //	Y

	 glGetFloatv	(GL_MODELVIEW_MATRIX,	TmpMatrix.Data);	 //	

OpenGLlook-up

	 //	

	 glEnable	(GL_TEXTURE_1D);	 	 	 	 //	

	 glBindTexture	(GL_TEXTURE_1D,	shaderTexture[0]);	 //	



	 glColor3f	(1.0f,	1.0f,	1.0f);	 	 	 	 //	

	 glBegin	(GL_TRIANGLES);		 	 	 	 //		OpenGL	

	 	 for	(i	=	0;	i	<	polyNum;	i++)	 	 	 //	

	 	 {

	 	 	 for	(j	=	0;	j	<	3;	j++)		 	 //		

	 	 	 {

	 	 	 	 TmpNormal.X	=	polyData[i].Verts[j].Nor.X;	

	 	 	 	 TmpNormal.Y	=	polyData[i].Verts[j].Nor.Y;	

	 	 	 	 TmpNormal.Z	=	polyData[i].Verts[j].Nor.Z;

OpenGL

	 	 	 	 //	

	 	 	 	 RotateVector	(TmpMatrix,	TmpNormal,	TmpVector);

	 	 	 	 Normalize	(TmpVector);	 	 //	

lightAnglelight0——1-1+1

	 	 	 	 //	

	 	 	 	 TmpShade	=	DotProduct	(TmpVector,	lightAngle);

	 	 	 	 if	(TmpShade	<	0.0f)

	 	 	 	 	 TmpShade	=	0.0f;	 //	0

OpenGL1DOpenGL



	 	 	 	 glTexCoord1f	(TmpShade);	 //	

	 	 	 	 //	

	 	 	 	 glVertex3fv	(&polyData[i].Verts[j].Pos.X);

	 	 				}

	 	 }

	 glEnd	();	 	 	 	 	 	 //	OpenGL	

	 glDisable	(GL_TEXTURE_1D);	 	 	 	 //	1D	

“”OpenGL(GL_LEQUAL)
OpenGLbackfacingZ

	 //	

	 if	(outlineDraw)	 	 	 	 	 	

	 {

	 	 glEnable	(GL_BLEND);	 	 	 	 //	

	 	 //	

	 	 glBlendFunc	(GL_SRC_ALPHA	,GL_ONE_MINUS_SRC_ALPHA);

	 	 glPolygonMode	(GL_BACK,	GL_LINE);	 	 	

	 	 glLineWidth	(outlineWidth);	 	 	 	 //	

	 	 glCullFace	(GL_FRONT);	 	 	 	 //	

	 	 glDepthFunc	(GL_LEQUAL);	 	 	 	

	 	 glColor3fv	(&outlineColor[0]);	 	 	 //	

	 	 glBegin	(GL_TRIANGLES);		 	 	 //	OpenGL

	 	 	 for	(i	=	0;	i	<	polyNum;	i++)	 	 //	

	 	 	 {

	 	 	 	 for	(j	=	0;	j	<	3;	j++)		 //	

	 	 	 	 {

	 	 	 	 	 //	

	 	 	 	 	 glVertex3fv	(&polyData[i].Verts[j].Pos.X);

	 	 	 	 }

	 	 	 }

	 	 glEnd	();	 	 	 	 	 	



	 	 glDepthFunc	(GL_LESS);	 	 	 	 //	

	 	 glCullFace	(GL_BACK);	 	 	 	 //	

	 	 glPolygonMode	(GL_BACK,	GL_FILL);	 	 	

	 	 glDisable	(GL_BLEND);	 	 	 	 //		

	 }

}

Cel-ShadingXIII
http://www.nvidia.com/object/game_xiii.html“Non-
Photorealistic	Rendering”WEB
http://www.red3d.com/cwr/npr/
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:

*.exeWindows

NeHe38code	

bitmap....exe

	:)

code"NeHeGL	I	Basecode"

bitmap

Visual	C++	6.0	

*	24bit	BMP	8bit	BMPcode/loader8bit	
codeLoadImage	



“”“”

BITMAP""	



DATACtrl“”

256

IDIDIDB_BITMAP1-3	



ID""

“--”Windows"lesson38.rc"	

Bitmap	



“----”

resorce.hLesson38.rcCtrl



Lesson38.rcRESOURCE	FILESRESOURCE	FILES

“--”:)

code#include	"resource.h".resource.h
IDB_BUTTERFLY1include	 !

	

#include	<windows.h>	 	 	

#include	<gl\gl.h>	 	 	 	 	 	 	 	 	 	

#include	<gl\glu.h>	 	 	 	 	 	 	 	 	 	

#include	<gl\glaux.h>	 	 	 	 	 	 	 	 	 	

#include	"NeHeGL.h"	 	 	 	 	 	 	 	 	

#include	"resource.h"	 	 	 	 	 	 	 	 	 	

#pragma	comment(	lib,	"opengl32.lib"	)	 	 	 	 	 	 	 	

#pragma	comment(	lib,	"glu32.lib"	)	 	 	 	 	 	 	 	

#pragma	comment(	lib,	"glaux.lib"	)	 	 	 	 	 	 	 	

GL_Window*	 g_window;

Keys*	 	 g_keys;



50
texxxyyz,zyi
spinzzspinziflapfi	

//	ID

GLuint	texture[3];	 	 	 	 	 	 	 	 	 	 	

struct	object	 	 	 	 	 	 	 	 	 	 	

{

	 int			tex;	 	 	 	 	 	 	 	 	 	

	 float	x;	 	 	 	 	 	 	 	 	 	

	 float	y;	 	 	 	 	 	 	 	 	 	

	 float	z;	 	 	 	 	 	 	 	 	 	

	 float	yi;	 	 	 	 	 	 	 	 	 	 	

	 float	spinz;	 	 	 	 	 	 	 	 	 	

	 float	spinzi;	 	 	 	 	 	 	 	 	 	

	 float	flap;	 	 	 	 	 	 	 	 	 	

	 float	fi;	 	 	 	 	 	 	 	 	 	

};

object	obj[50];		 	 	 	 	 	 	 	 	 	

obj[loop]loop0495002
x-17.0f+17.0fy18.0f
z-10.0f-40.fspinzi-1.0f1.0fflap
0.0ffiyi

void	SetObject(int	loop)	 	 	 	 	 	 	 	 	

{

	 obj[loop].tex=rand()%3;		 	 	 	 	 	 	

	 obj[loop].x=rand()%34-17.0f;	 	 	 	 	 	 	

	 obj[loop].y=18.0f;	 	 	 	 	 	 	 	 	

	 obj[loop].z=-((rand()%30000/1000.0f)+10.0f);	 	 	 	 	 	

	 obj[loop].spinzi=(rand()%10000)/5000.0f-1.0f;	 	 	 	 	 	

	 obj[loop].flap=0.0f;	 	 	 	 	 	 	 	 	

	 obj[loop].fi=0.05f+(rand()%100)/1000.0f;	 	 	 	 	 	

	 obj[loop].yi=0.001f+(rand()%1000)/10000.0f;	 	 	 	 	 	

}



bitmaphBMPbitmap
BMPbitmap
IDIDB_BUTTERFLY1,IDB_BUTTERFLY2,IDB_BUTTERFLY3
Texture[]ID	

void	LoadGLTextures()	 	 	 	 	 	 	 	 	 	

{

	 HBITMAP	hBMP;	 	 	 	 	 	 	 	 	 	

	 BITMAP	 BMP;	 	 	 	 	 	 	 	 	 	

	 //	

	 byte	 Texture[]={	IDB_BUTTERFLY1,	IDB_BUTTERFLY2,	IDB_BUTTERFLY3	};

sizeof(Texture)3ID3

	 glGenTextures(sizeof(Texture),	&texture[0]);	 	 	 	 	 	 	

	 for	(int	loop=0;	loop<sizeof(Texture);	loop++)	 	 	 	 	 	

	 {

LoadImageGetModuleHandle(NULL)-
MAKEINTRESOURCE(Texture[loop])-Texture[loop]
IMAGE_BITMAP-bitmap	
(0,0)0	
(LR_CREATEDIBSECTION)DIB	section	bitmap??bitmap	
hBMP	LoadImage()bitmap	

	 	 hBMP=(HBITMAP)LoadImage(GetModuleHandle(NULL),MAKEINTRESOURCE(Texture[loop]),	IMAGE_BITMAP,	0,	0,	LR_CREATEDIBSECTION);

hBMP	
GetObject()hBMP(sizeof(BMP))BMP	
glPixelStoreiOpenGLword	alignments4	
GL_LINEAR_MIPMAP_LINEAR()	
BMP.bmWidthBMP.bmHeightGL_BGR_EXTBMP.bmBits



	
bitmap	

	 	 if	(hBMP)	 	 	 	 	 	 	 	 	

	 	 {	 	 	 	 	 	 	 	 	

	 	 	 GetObject(hBMP,sizeof(BMP),	&BMP);	 	 	 	 	

	 	 	 glPixelStorei(GL_UNPACK_ALIGNMENT,4);	 	 	 	

	 	 	 glBindTexture(GL_TEXTURE_2D,	texture[loop]);	 	 	 	

	 	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,GL_LINEAR);		

	 	 	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MIN_FILTER,GL_LINEAR_MIPMAP_LINEAR);	

	 	 //	

	 	 	 gluBuild2DMipmaps(GL_TEXTURE_2D,	3,	BMP.bmWidth,	BMP.bmHeight,	GL_BGR_EXT,	GL_UNSIGNED_BYTE,	BMP.bmBits);

	 	 	 DeleteObject(hBMP);	 	 	 	 	 	

	 	 }

	 }

}

init	codeLoadGLTextures()code
	

BOOL	Initialize	(GL_Window*	window,	Keys*	keys)		 	 	 	 	 	

{

	 g_window	 =	window;

	 g_keys	 	 =	keys;

	 LoadGLTextures();	 	 	 	 	 	 	 	 	 	

	 glClearColor	(0.0f,	0.0f,	0.0f,	0.5f);	 	 	 	 	 	 	

	 glClearDepth	(1.0f);	 	 	 	 	 	 	 	 	

	 glDepthFunc	(GL_LEQUAL);	 	 	 	 	 	 	 	

	 glDisable(GL_DEPTH_TEST);	 	 	 	 	 	 	 	 	

	 glShadeModel	(GL_SMOOTH);	 	 	 	 	 	 	 	

	 glHint	(GL_PERSPECTIVE_CORRECTION_HINT,	GL_NICEST);	 	 	 	

	 glEnable(GL_TEXTURE_2D);	 	 	 	 	 	 	 	 	

	 glBlendFunc(GL_ONE,GL_SRC_ALPHA);	 	 	 	 	 	 	 	

	 glEnable(GL_BLEND);	 	 	 	 	 	 	 	 	



	 for	(int	loop=0;	loop<50;	loop++)

	 {

	 	 SetObject(loop);	 	 	 	 	 	 	

	 }

	 return	TRUE;	 	 	 	 	 	 	 	 	 	

}

void	Deinitialize	(void)	 	 	 	 	 	 	 	 	

{

}

void	Update	(DWORD	milliseconds)	 	 	 	 	 	 	 	 	

{

	 if	(g_keys->keyDown	[VK_ESCAPE]	==	TRUE)	 	 	 	 	 	 	

	 {

	 	 TerminateApplication	(g_window);	 	 	 	 	 	

	 }

	 if	(g_keys->keyDown	[VK_F1]	==	TRUE)	 	 	 	 	 	 	 	

	 {

	 	 ToggleFullscreen	(g_window);	 	 	 	 	 	 	

	 }

}

	

	
50	

void	Draw	(void)	 	 	 	 	 	 	 	 	 	

{

	 glClear	(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	 	 	 	

	 for	(int	loop=0;	loop<50;	loop++)	 	 	 	 	 	 	

	 {

glLoadIdentify()glTranslatef()x45
z	



	 	 glLoadIdentity	();	 	 	 	 	 	 	 	

	 	 glBindTexture(GL_TEXTURE_2D,	texture[obj[loop].tex]);	 	 	 	

	 	 glTranslatef(obj[loop].x,obj[loop].y,obj[loop].z);	 	 	 	

	 	 glRotatef(45.0f,1.0f,0.0f,0.0f);	 	 	 	 	 	

	 	 glRotatef((obj[loop].spinz),0.0f,0.0f,1.0f);	 	 	 	 	

	
code

	

	 	 glBegin(GL_TRIANGLES);	

	 	 	 glTexCoord2f(1.0f,1.0f);	glVertex3f(	1.0f,	1.0f,	0.0f);		 	

	 	 	 glTexCoord2f(0.0f,1.0f);	glVertex3f(-1.0f,	1.0f,	obj[loop].flap);	

	 	 	 glTexCoord2f(0.0f,0.0f);	glVertex3f(-1.0f,-1.0f,	0.0f);		 	

code

zz=-1.0f1.0f
	



	 	 	 glTexCoord2f(1.0f,1.0f);	glVertex3f(	1.0f,	1.0f,	0.0f);		 	

	 	 	 glTexCoord2f(0.0f,0.0f);	glVertex3f(-1.0f,-1.0f,	0.0f);		 	

	 	 	 glTexCoord2f(1.0f,0.0f);	glVertex3f(	1.0f,-1.0f,	obj[loop].flap);	

	 	 glEnd();	 	 	 	

obj[loop].yobj[loop].yispinzspinziflapfi.fi
	

	 	 //

	 	 obj[loop].y-=obj[loop].yi;	 	 	 	 	 	 	

	 	 obj[loop].spinz+=obj[loop].spinzi;	 	 	 	 	 	

	 	 obj[loop].flap+=obj[loop].fi;	 	 	 	 	 	 	

SetObject(loop)

	 	 if	(obj[loop].y<-18.0f)		 	 	 	 	 	 	

	 	 {

	 	 	 SetObject(loop);	 	 	 	 	 	 	

	 	 }

flap-1.0f1.0ffi=-fiSleep(15)15
:)	

	 	 if	((obj[loop].flap>1.0f)	||	(obj[loop].flap<-1.0f))	 	 	 	

	 	 {

	 	 	 obj[loop].fi=-obj[loop].fi;

	 	 }

	 }

	 Sleep(15);	 	 	 	 	 	 	 	 	 	

	 glFlush	();	 	 	 	 	 	 	 	 	

}
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:

: 	

*	class	Vector3D --->

*	class	Mass --->

*	class	Simulation --->

*	class	ConstantVelocity	:	public	Simulation --->



*	class	MotionUnderGravitation	:	public	Simulation --->
*	class	MassConnectedWithSpring	:	public	Simulation --->

class	Mass

{

public:

	 float	m;	 	 	 	 	 	 	 	 	

	 Vector3D	pos;	 	 	 	 	 	 	 	

	 Vector3D	vel;	 	 	 	 	 	 	 	

	 Vector3D	force;		 	 	 	 	 	 	

	 Mass(float	m)	 	 	 	 	 	 	 	

	 {

	 	 this->m	=	m;

	 }

	 ...

0

	 void	applyForce(Vector3D	force)

	 {

	 	 this->force	+=	force;	 	 	 	 	 	

	 }

	 void	init()	 	 	 	 	 	 	 	

	 {

	 	 force.x	=	0;

	 	 force.y	=	0;

	 	 force.z	=	0;

	 }

	 ...



1.
2.
3.

	 void	simulate(float	dt)

	 {

	 	 vel	+=	(force	/	m)	*	dt;	 	 	 	 	

	 	 	 	 	 	 	 	

	 	 pos	+=	vel	*	dt;	 	 	 	 	 	

	 	 	 	 	 	 	 	 	 	

	 }

: 	

class	Simulation

{

public:

	 int	numOfMasses;	 	 	 	 	 	 	 	

	 Mass**	masses;	 	 	 	 	 	 	 	

	 Simulation(int	numOfMasses,	float	m)	 	 	 	 	 	

	 {

	 	 this->numOfMasses	=	numOfMasses;

	 	 masses	=	new	Mass*[numOfMasses];	 	 	 	

	 	 for	(int	a	=	0;	a	<	numOfMasses;	++a)	 	 	 	

	 	 	 masses[a]	=	new	Mass(m);	 	 	

	 }

	 virtual	void	release()	 	 	 	 	 	 	

	 {

	 	 for	(int	a	=	0;	a	<	numOfMasses;	++a)	 	 	 	

	 	 {

	 	 	 delete(masses[a]);

	 	 	 masses[a]	=	NULL;

	 	 }



	 	 delete(masses);

	 	 masses	=	NULL;

	 }

	 Mass*	getMass(int	index)

	 {

	 	 if	(index	<	0	||	index	>=	numOfMasses)	 	 	 	

	 	 	 return	NULL;	 	 	 	 	 	

	 	 return	masses[index];	 	 	 	 	 	

	 }

...

	 (class	Simulation	continued)

	 virtual	void	init()	 	 	 	 	 	 	

	 {

	 	 for	(int	a	=	0;	a	<	numOfMasses;	++a)	 	 	 	

	 	 	 masses[a]->init();	 	 	 	 	

	 }

	 virtual	void	solve()	 	 	 	 	 	 	

	 {

	 	 	 	 	 	 	 	 	

	 }

	 virtual	void	simulate(float	dt)		 	 	 	 	

	 {

	 	 for	(int	a	=	0;	a	<	numOfMasses;	++a)	 	 	 	

	 	 	 masses[a]->simulate(dt);	 	 	 	

	 }

	 ...

	 (class	Simulation	continued)

	 virtual	void	operate(float	dt)	 	 	 	 	 	

	 {

	 	 init();		 	 	 	 	 	 	

	 	 solve();	 	 	 	 	 	 	

	 	 simulate(dt);	 	 	 	 	 	 	

	 }



};

:	

1.	
2.	
3.	

void	Update	(DWORD	milliseconds)	 	 	 	 	 	

void	Update	(DWORD	milliseconds)

{

	 ...

	 ...

	 ...

	 float	dt	=	milliseconds	/	1000.0f;	 	 	 	 	

	 dt	/=	slowMotionRatio;	 	 	 	 	 	

	 timeElapsed	+=	dt;	 	 	 	 	 	 	

	 ...

	 ...



	 float	maxPossible_dt	=	0.1f;	 	 	 	 	

	 	 	 	 	 	 	 	 	

			 int	numOfIterations	=	(int)(dt	/	maxPossible_dt)	+	1;	 	 	

	 if	(numOfIterations	!=	0)	 	 	 	 	

	 	 dt	=	dt	/	numOfIterations;	 	 	 	 	

	 for	(int	a	=	0;	a	<	numOfIterations;	++a)	 	 	 	

	 {

	 	 constantVelocity->operate(dt);	 	 	 	 	

	 	 motionUnderGravitation->operate(dt);	 	 	 	

	 	 massConnectedWithSpring->operate(dt);	 	 	 	

	 }

}

:	

1.	
*	class	ConstantVelocity	:	public	Simulation	--->	

class	ConstantVelocity	:	public	Simulation

{

public:

	 ConstantVelocity()	:	Simulation(1,	1.0f)	 	 	 	

	 {

	 	 masses[0]->pos	=	Vector3D(0.0f,	0.0f,	0.0f);	 	 	

	 	 masses[0]->vel	=	Vector3D(1.0f,	0.0f,	0.0f);	 	 	

	 }

};

class	MotionUnderGravitation	:	public	Simulation

{

	 Vector3D	gravitation;	 	 	 	 	 	 	

	 MotionUnderGravitation(Vector3D	gravitation)	:	Simulation(1,	1.0f)	



	 {	 	 	 	 	 	 	 	 	

	 	 this->gravitation	=	gravitation;	 	 	 	

	 	 masses[0]->pos	=	Vector3D(-10.0f,	0.0f,	0.0f);	 	 	

	 	 masses[0]->vel	=	Vector3D(10.0f,	15.0f,	0.0f);	 	 	

	 }

	 ...

	 virtual	void	solve()	 	 	 	 	 	 	

	 {

	 	 for	(int	a	=	0;	a	<	numOfMasses;	++a)	 	 	 	

	 	 	 masses[a]->applyForce(gravitation	*	masses[a]->m);	

	 }

class	MassConnectedWithSpring	:	public	Simulation

{

public:

	 float	springConstant;	 	 	 	 	 	 	

	 Vector3D	connectionPos;		 	 	 	 	 	

	 MassConnectedWithSpring(float	springConstant)	:	Simulation(1,	1.0f)	 	

	 {

	 	 this->springConstant	=	springConstant;	 	 	 	

	 	 connectionPos	=	Vector3D(0.0f,	-5.0f,	0.0f);	 	

	 	 masses[0]->pos	=	connectionPos	+	Vector3D(10.0f,	0.0f,	0.0f);	

	 	 masses[0]->vel	=	Vector3D(0.0f,	0.0f,	0.0f);	 	

	 }

	 ...



virtual	void	solve()	 	 	 	 	 	 	 	

{

	 for	(int	a	=	0;	a	<	numOfMasses;	++a)	 	 	 	 	

	 {

	 	 Vector3D	springVector	=	masses[a]->pos	-	connectionPos;		

	 	 masses[a]->applyForce(-springVector	*	springConstant);	 	

	 }

}
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39

1.	
2.	

1.	: 	

2.	: 	

: 	

500Mhz5010034m38



: 	

"O"“—”

O----O----O----O

1				2				3				4

:	

	=	-k	*	x
k:	
x:	

5cm1005m5cm

: 	

class	Spring	 	 	 	 	 	 	 	 	

{	 	 	 	 	 	 	 	 	 	

public:

	 Mass*	mass1;	 	 	 	 	 	 	 	

	 Mass*	mass2;	 	 	 	 	 	 	 	

	 float	springConstant;	 	 	 	 	 	 	

	 float	springLength;	 	 	 	 	 	 	

	 float	frictionConstant;		 	 	 	 	 	

	 Spring(Mass*	mass1,	Mass*	mass2,

	 	 //	

	 	 float	springConstant,	float	springLength,	float	frictionConstant)

	 {

	 	 this->springConstant	=	springConstant;	 	 	

	 	 this->springLength	=	springLength;	 	 	 	

	 	 this->frictionConstant	=	frictionConstant;	 	 	

	 	 this->mass1	=	mass1;	 	 	 	 	 	

	 	 this->mass2	=	mass2;	 	 	 	 	 	



	 }

	 void	solve()	 	 	 	 	 	 	 	

	 {

	 	 Vector3D	springVector	=	mass1->pos	-	mass2->pos;	 	

	 	

	 	 float	r	=	springVector.length();	 	 	 	 	

	 	 Vector3D	force;		 	 	 	 	 	

	 	

	 	 if	(r	!=	0)	 	 	 	 	 	 	

	 	 	 force	+=	-(springVector	/	r)	*	(r	-	springLength)	*	springConstant;

	 	 ...

	 	 force	+=	-(mass1->vel	-	mass2->vel)	*	frictionConstant;		

	 	 mass1->applyForce(force);	 	 	 	 	

	 	 mass2->applyForce(-force);	 	 	 	 	

	 }	 	 	 	 	 	 	 	 	

	=	()	*	 	

mkg

1.	:	 9.81	m/s/s	
2.	:	80
3.	:	5	cm	(0.05	meters)
4.	:	50	(0.05	kg)
5.	

f	=	()	*	()	=	(4	kg)	*	(9.81)	~=	40	N 	



	40	N1cm:	

=	-k	*	x	 =	-k	*	0.01	m	

0	:	

40	N	+	(-k	*	0.01	meters)	=	0	

	k	:	

k	=	4000	N	/	m	

:	

springFrictionConstant	=	0.2	N/(m/s)	

1.	virtual	void	init() --->
2.	virtual	void	solve() --->
3.	virtual	void	simulate(float	dt) --->
4.	virtual	void	operate(float	dt) --->

	:

class	RopeSimulation	:	public	Simulation	 	 	 	 	

{

public:

	 Spring**	springs;	 	 	 	 	 	 	

	 Vector3D	gravitation;	 	 	 	 	 	

	 Vector3D	ropeConnectionPos;	 	 	 	 	 	

	

	 Vector3D	ropeConnectionVel;	 	 	 	 	 	

	 float	groundRepulsionConstant;	 	 	 	 	

	

	 float	groundFrictionConstant;	 	 	 	 	

	



	 float	groundAbsorptionConstant;		 	 	 	

	

	 float	groundHeight;	 	 	 	 	 	

	 float	airFrictionConstant;	 	 	 	 	 	

	 RopeSimulation(		 	 	 	 	 	 	

	 	 int	numOfMasses,	 	 	 	 	

	 	 float	m,	 	 	 	 	 	 	

	 	 float	springConstant,	 	 	 	 	

	 	 float	springLength,	 	 	 	 	 	

	 	 float	springFrictionConstant,	 	 	 	 	

	 	 Vector3D	gravitation,	 	 	 	 	 	

	 	 float	airFrictionConstant,	 	 	 	

	 	 float	groundRepulsionConstant,	 	 	 	

	 	 float	groundFrictionConstant,	 	 	 	

	 	 float	groundAbsorptionConstant,		 	 	

	 	 float	groundHeight	 	 	 	 	 	

	 	 )	:	Simulation(numOfMasses,	m)	 	 	

	 {

	 	 this->gravitation	=	gravitation;

	 	

	 	 this->airFrictionConstant	=	airFrictionConstant;

	 	 this->groundFrictionConstant	=	groundFrictionConstant;

	 	 this->groundRepulsionConstant	=	groundRepulsionConstant;

	 	 this->groundAbsorptionConstant	=	groundAbsorptionConstant;

	 	 this->groundHeight	=	groundHeight;

	 	 for	(int	a	=	0;	a	<	numOfMasses;	++a)	 	 	 	

	 	 {

	 	 	 masses[a]->pos.x	=	a	*	springLength;	 	 	

	 	 	 masses[a]->pos.y	=	0;	 	 	 	 	

	 	 	 masses[a]->pos.z	=	0;	 	 	 	 	

	 	 }

	 	 springs	=	new	Spring*[numOfMasses	-	1];		 	

	 	

	 	 for	(a	=	0;	a	<	numOfMasses	-	1;	++a)	 	 	 	

	 	 {

	 	 	 springs[a]	=	new	Spring(masses[a],	masses[a	+	1],	

	 	 	 	 springConstant,	springLength,	springFrictionConstant);

	 	 }



	 }

	 void	solve()	 	 	 	 	 	 	 	

	 {

	 	 for	(int	a	=	0;	a	<	numOfMasses	-	1;	++a)	 	 	

	 	 {

	 	 	 springs[a]->solve();	 	 	 	 	

	 	 }

	 	 for	(a	=	0;	a	<	numOfMasses;	++a)	 	 	 	

	 	 {

	 	 	 masses[a]->applyForce(gravitation	*	masses[a]->m);	

	 	 	 //	

	 	 	 masses[a]->applyForce(-masses[a]->vel	*	airFrictionConstant);

	 	 	 if	(masses[a]->pos.y	<	groundHeight)	 	 	

	 	 	 {

	 	 	 	 Vector3D	v;	 	 	 	 	

	 	 	 	 v	=	masses[a]->vel;	 	 	 	

	 	 	 	 v.y	=	0;	 	 	 	 	

	 	 //	

	 	 	 	 masses[a]->applyForce(-v	*	groundFrictionConstant);

	 	 	 	 v	=	masses[a]->vel;	 	 	 	

	 	 	 	 v.x	=	0;	 	 	 	 	

	 	 	 	 v.z	=	0;	 	 	 	 	

	 	 	 	 if	(v.y	<	0)	 	 	 	 	

	 	 	 	 	 masses[a]->applyForce(-v	*	groundAbsorptionConstant);

	 	 	 	

	 	 	 	 //	

	 	 	 	 Vector3D	force	=	Vector3D(0,	groundRepulsionConstant,	0)	*	

	 	 	 	 	 (groundHeight	-	masses[a]->pos.y);

	 	 	 	 masses[a]->applyForce(force);	 	 	

	 	 	 }

	 	 }

	 }



	 void	simulate(float	dt)		 	 	 	 	

	 {

	 	 Simulation::simulate(dt);	 	 	 	 	

	 	 ropeConnectionPos	+=	ropeConnectionVel	*	dt;	 	 	

	 	 if	(ropeConnectionPos.y	<	groundHeight)		 	 	

	 	 {

	 	 	 ropeConnectionPos.y	=	groundHeight;

	 	 	 ropeConnectionVel.y	=	0;

	 	 }

	 	 masses[0]->pos	=	ropeConnectionPos;	 	 	 	

	 	 masses[0]->vel	=	ropeConnectionVel;	 	 	 	

	 }

	 void	setRopeConnectionVel(Vector3D	ropeConnectionVel)	 	 	

	 {

	 	 this->ropeConnectionVel	=	ropeConnectionVel;

	 }

RopeSimulation*	ropeSimulation	=

	 new	RopeSimulation(

	 	 80,	 	 	 	 	 	 	 	

	 	 0.05f,	 	 	 	 	 	 	 	

	 	 10000.0f,	 	 	 	 	 	 	 	

	 	 0.05f,	 	 	 	 	 	 	 	

	 	 0.2f,	 	 	 	 	 	 	 	

	 	 Vector3D(0,	-9.81f,	0),		 	 	 	 	

	 	 0.02f,	 	 	 	 	 	 	 	

	 	 100.0f,		 	 	 	 	 	 	

	 	 0.2f,	 	 	 	 	 	 	 	

	 	 2.0f,	 	 	 	 	 	 	 	

	 	 -1.5f);		 	 	 	 	 	 	



float	dt	=	milliseconds	/	1000.0f;	 	 	 	 	 	

float	maxPossible_dt	=	0.002f;	 	 	 	 	 	

int	numOfIterations	=	(int)(dt	/	maxPossible_dt)	+	1;	 	 	 	

if	(numOfIterations	!=	0)	 	 	 	 	 	 	

	 dt	=	dt	/	numOfIterations;	 	 	 	 	 	

for	(int	a	=	0;	a	<	numOfIterations;	++a)	 	 	 	 	

	 ropeSimulation->operate(dt);

:
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"GL_EXT_fot_coord"

#include	<windows.h>	 	 	 	 	 	 	 	

#include	<gl\gl.h>	 	 	 	 	 	 	

#include	<gl\glu.h>	 	 	 	 	 	 	 	

#include	<math.h>	 	 	 	 	 	 	 	

#include	"NeHeGL.h"	 	 	 	 	 	 	

#pragma	comment(	lib,	"opengl32.lib"	)	 	 	 	 	 	

#pragma	comment(	lib,	"glu32.lib"	)	 	 	 	 	

GL_Window*	 g_window;	 	 	 	 	 	

Keys*	 	 g_keys;		 	 	 	 	 	 	



Z

GLfloat	fogColor[4]	=	{0.6f,	0.3f,	0.0f,	1.0f};		 	 	 	

GLfloat	camz;	 	 	 	 	 	 	 	 	

GL_FOG_COORDINATE_SOURCE_EXT
GL_FOG_COORDINATE_EXTglext.hLev	

glFogCoordfExt

//	FogCoordfEXT

#define	GL_FOG_COORDINATE_SOURCE_EXT	 0x8450	 	 	 	 	

#define	GL_FOG_COORDINATE_EXT	 	 0x8451	 	 	 	 	

typedef	void	(APIENTRY	*	PFNGLFOGCOORDFEXTPROC)	(GLfloat	coord);	 	

PFNGLFOGCOORDFEXTPROC	glFogCoordfEXT	=	NULL;	 	 	 	 	

GLuint	 texture[1];	 	 	 	 	 	 	

NeheIpicture

EXT_fog_coordOpenGL
glGetStringfalse

int	Extension_Init()

{

	 char	Extension_Name[]	=	"EXT_fog_coord";



	 //	

	 char*	glextstring=(char	*)malloc(strlen((char	*)glGetString(GL_EXTENSIONS))+1);

	 strcpy	(glextstring,(char	*)glGetString(GL_EXTENSIONS));	 	

	 if	(!strstr(glextstring,Extension_Name))	 	 	 	

	 	 return	FALSE;	 	 	 	 	 	 	

	 free(glextstring);	 	 	 	 	 	 	

	 //	

	 glFogCoordfEXT	=	(PFNGLFOGCOORDFEXTPROC)	wglGetProcAddress("glFogCoordfEXT");

	 return	TRUE;

}

OpenGL

BOOL	Initialize	(GL_Window*	window,	Keys*	keys)		 	 	 	

{

	 g_window	 =	window;	 	 	 	 	 	

	 g_keys	 	 =	keys;		 	 	 	 	 	

	 //	

	 if	(!Extension_Init())	 	 	 	 	 	 	

	 	 return	FALSE;	 	 	 	 	 	 	

	 if	(!BuildTexture("data/wall.bmp",	texture[0]))		 	 	

	 	 return	FALSE;	 	 	 	 	 	 	

	 glEnable(GL_TEXTURE_2D);	 	 	 	 	 	

	 glClearColor	(0.0f,	0.0f,	0.0f,	0.5f);	 	 	 	 	

	 glClearDepth	(1.0f);	 	 	 	 	 	 	

	 glDepthFunc	(GL_LEQUAL);	 	 	 	 	 	

	 glEnable	(GL_DEPTH_TEST);	 	 	 	 	 	

	 glShadeModel	(GL_SMOOTH);	 	 	 	 	 	

	 glHint	(GL_PERSPECTIVE_CORRECTION_HINT,	GL_NICEST);	 	 	

	 glEnable(GL_FOG);	 	 	 	 	 	 	



	 glFogi(GL_FOG_MODE,	GL_LINEAR);		 	 	 	 	

	 glFogfv(GL_FOG_COLOR,	fogColor);	 	 	 	 	

	 glFogf(GL_FOG_START,		1.0f);	 	 	 	 	 	

	 glFogf(GL_FOG_END,				0.0f);	 	 	 	 	 	

	 glHint(GL_FOG_HINT,	GL_NICEST);		 	 	 	 	

	 glFogi(GL_FOG_COORDINATE_SOURCE_EXT,	GL_FOG_COORDINATE_EXT);	 	

	 camz	=	 -19.0f;		 	 	 	 	 	 	

	 return	TRUE;	 	 	 	 	 	 	

}

void	Draw	(void)

{

	 glClear	(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	 	

	 glLoadIdentity	();	 	 	 	 	 	 	

	 glTranslatef(0.0f,	0.0f,	camz);		 	 	 	 	

	 glBegin(GL_QUADS);	 	 	 	 	 	 	

	 		 glFogCoordfEXT(0.0f);	glTexCoord2f(0.0f,	0.0f);	glVertex3f(-2.5f,-2.5f,-15.0f);

	 	 glFogCoordfEXT(0.0f);	glTexCoord2f(1.0f,	0.0f);	glVertex3f(	2.5f,-2.5f,-15.0f);

	 	 glFogCoordfEXT(0.0f);	glTexCoord2f(1.0f,	1.0f);	glVertex3f(	2.5f,	2.5f,-15.0f);

	 	 glFogCoordfEXT(0.0f);	glTexCoord2f(0.0f,	1.0f);	glVertex3f(-2.5f,	2.5f,-15.0f);

	 glEnd();

	 glBegin(GL_QUADS);	 	 	 	 	 	 	

	 		 glFogCoordfEXT(0.0f);	glTexCoord2f(0.0f,	0.0f);	glVertex3f(-2.5f,-2.5f,-15.0f);

	 	 glFogCoordfEXT(0.0f);	glTexCoord2f(1.0f,	0.0f);	glVertex3f(	2.5f,-2.5f,-15.0f);

	 	 glFogCoordfEXT(1.0f);	glTexCoord2f(1.0f,	1.0f);	glVertex3f(	2.5f,-2.5f,	15.0f);

	 	 glFogCoordfEXT(1.0f);	glTexCoord2f(0.0f,	1.0f);	glVertex3f(-2.5f,-2.5f,	15.0f);

	 glEnd();

	 glBegin(GL_QUADS);	 	 	 	 	 	 	

	 	 glFogCoordfEXT(0.0f);	glTexCoord2f(0.0f,	0.0f);	glVertex3f(-2.5f,	2.5f,-15.0f);

	 	 glFogCoordfEXT(0.0f);	glTexCoord2f(1.0f,	0.0f);	glVertex3f(	2.5f,	2.5f,-15.0f);

	 	 glFogCoordfEXT(1.0f);	glTexCoord2f(1.0f,	1.0f);	glVertex3f(	2.5f,	2.5f,	15.0f);



	 	 glFogCoordfEXT(1.0f);	glTexCoord2f(0.0f,	1.0f);	glVertex3f(-2.5f,	2.5f,	15.0f);

	 glEnd();

	 glBegin(GL_QUADS);	 	 	 	 	 	 	

	 	 glFogCoordfEXT(1.0f);	glTexCoord2f(0.0f,	0.0f);	glVertex3f(	2.5f,-2.5f,	15.0f);

	 	 glFogCoordfEXT(1.0f);	glTexCoord2f(0.0f,	1.0f);	glVertex3f(	2.5f,	2.5f,	15.0f);

	 	 glFogCoordfEXT(0.0f);	glTexCoord2f(1.0f,	1.0f);	glVertex3f(	2.5f,	2.5f,-15.0f);

	 	 glFogCoordfEXT(0.0f);	glTexCoord2f(1.0f,	0.0f);	glVertex3f(	2.5f,-2.5f,-15.0f);

	 glEnd();

	 glBegin(GL_QUADS);	 	 	 	 	 	 	

	 		 glFogCoordfEXT(1.0f);	glTexCoord2f(0.0f,	0.0f);	glVertex3f(-2.5f,-2.5f,	15.0f);

	 	 glFogCoordfEXT(1.0f);	glTexCoord2f(0.0f,	1.0f);	glVertex3f(-2.5f,	2.5f,	15.0f);

	 	 glFogCoordfEXT(0.0f);	glTexCoord2f(1.0f,	1.0f);	glVertex3f(-2.5f,	2.5f,-15.0f);

	 	 glFogCoordfEXT(0.0f);	glTexCoord2f(1.0f,	0.0f);	glVertex3f(-2.5f,-2.5f,-15.0f);

	 glEnd();

	 glFlush	();	 																																																																																															

}
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3D
NeHeGLIPictureNeHeGL.cpp,
ReshapeGL()()

void	ReshapeGL	(int	width,	int	height)	 	 	 	 	 	 	 	

{

	 glViewport	(0,	0,	(GLsizei)(width),	(GLsizei)(height));		 	 	 	

}

Windows(WM_ERASEBKGND).0,	
WM_ERASEBKGND:		return	0;	

LRESULT	CALLBACK	WindowProc	(HWND	hWnd,	UINT	uMsg,	WPARAM	wParam,	LPARAM	lParam)

{

	 DWORD	 	 tickCount;	 	 	 	 	 	 	 	

	 __int64		 timer;	 	 	 	 	 	 	 	 	

	 //	

	 GL_Window*	window	=	(GL_Window*)(GetWindowLong	(hWnd,	GWL_USERDATA));



	 switch	(uMsg)	 	 	 	 	 	 	 	 	 	

	 {

	 	 case	WM_ERASEBKGND:	 	 	 	 	 	 	 	

	 	 	 return	0;	 	 	 	 	 	 	 	

WinMain1024x768.1024x768,

	 window.init.width	 	 =	1024;		 	 	 	 	 	

	 window.init.height	 	 =	768;	 	 	 	 	 	 	

lesson42.cpp...
.

#include	<windows.h>	 	 	 	 	 	 	 	 	 	

#include	<gl\gl.h>	 	 	 	 	 	 	 	 	 	

#include	<gl\glu.h>	 	 	 	 	 	 	 	 	 	

#include	"NeHeGL.h"	 	 	 	 	 	 	 	 	

#pragma	comment(	lib,	"opengl32.lib"	)	 	 	 	 	 	 	

#pragma	comment(	lib,	"glu32.lib"	)	 	 	 	 	 	 	

GL_Window*	 g_window;	 	 	 	 	 	 	 	 	

Keys*	 	 g_keys;		 	 	 	 	 	 	

mxmy(2
withheight256,
2(256,	512,	102310241024512,:
1/2.	2

int	 mx,my;	 	 	 	 	 	 	 	 	 	 	

const	 width	 =	128;	 	 	 	 	 	 	 	 	 	

const	 height	 =	128;	 	 	 	 	 	 	 	 	 	



dong
sp

BOOL	 done;	 	 	 	 	 	 	 	 	 	 	

BOOL	 sp;	 	 	 	 	 	 	 	 	 	

r[4]4g[4]4b[4]4r[0],g[0],b[0]0-2550.0f-1.0f

tex_data

BYTE	 r[4],	g[4],	b[4];	 	 	 	 	 	 	 	 	 	

BYTE	 *tex_data;	 	 	 	 	 	 	 	 	 	

xrot,yrotzrot3d
gluCylindergluSphere

GLfloat	xrot,	yrot,	zrot;	 	 	 	 	 	 	 	 	

GLUquadricObj	*quadric;		 	 	 	 	 	 	 	

dmx,dmytex_data3(11).	
3(3)
red(0)255,	green(1)255,blue(2)255,dmx,dmy

void	UpdateTex(int	dmx,	int	dmy)	 	 	 	 	 	 	 	

{

	 tex_data[0+((dmx+(width*dmy))*3)]=255;	 	 	 	 	 	

	 tex_data[1+((dmx+(width*dmy))*3)]=255;	 	 	 	 	 	 	

	 tex_data[2+((dmx+(width*dmy))*3)]=255;	 	 	 	 	 	 	

}



tex_datawidth(*height()*3()		
03

void	Reset	(void)	 	 	 	 	 	 	 	 	 	

{

	 ZeroMemory(tex_data,	width	*	height	*3);	 	 	 	 	 	

	

0-3(red,green,blue)128-2551280255,12850%

	 srand(GetTickCount());	 	 	 	 	 	 	 	 	

	 for	(int	loop=0;	loop<4;	loop++)	 	 	 	 	 	 	

	 {

	 	 r[loop]=rand()%128+128;		 	 	 	 	 	 	

	 	 g[loop]=rand()%128+128;		 	 	 	 	 	 	

	 	 b[loop]=rand()%128+128;		 	 	 	 	 	

	 }

020,2,6,81,3,5,7,9

	 mx=int(rand()%(width/2))*2;	 	 	 	 	 	 	 	

	 my=int(rand()%(height/2))*2;	 	 	 	 	 	 	 	

}

(width*height*3).	

BOOL	Initialize	(GL_Window*	window,	Keys*	keys)		 	 	 	 	 	

{



	 tex_data=new	BYTE[width*height*3];	 	 	 	 	 	 	

	 g_window	 =	window;	 	 	 	 	 	 	 	

	 g_keys	 	 =	keys;		 	 	 	 	 	 	

Reset()Reset
	[0,1](?).	

	GL_NEAREST
tex_dataalphaRGB

	 Reset();	 	 	 	 	 	 	 	 	 	

	 //	

	 glTexParameteri(GL_TEXTURE_2D,	GL_TEXTURE_WRAP_S,	GL_CLAMP);

	 glTexParameteri(GL_TEXTURE_2D,	GL_TEXTURE_WRAP_T,	GL_CLAMP);

	 glTexParameterf(GL_TEXTURE_2D,	GL_TEXTURE_MAG_FILTER,	GL_LINEAR);

	 glTexParameteri(GL_TEXTURE_2D,	GL_TEXTURE_MIN_FILTER,	GL_LINEAR);	

	 glTexImage2D(GL_TEXTURE_2D,	0,	GL_RGB,	width,	height,	0,	GL_RGB,	GL_UNSIGNED_BYTE,	tex_data);

1.0f.	 less	thanequal	to,	
GL_COLOR_MATERIALglColor,	glMaterial? �mail...,
emailglColorGL_COLOR_MATERIAL.
*James	TrotterGL_COLOR_MATERIAL...
2

	 glClearColor	(0.0f,	0.0f,	0.0f,	0.0f);	 	 	 	 	 	 	

	 glClearDepth	(1.0f);	 	 	 	 	 	 	 	 	

	 glDepthFunc	(GL_LEQUAL);	 	 	 	 	 	 	 	

	 glEnable	(GL_DEPTH_TEST);	 	 	 	 	 	 	 	

	 glEnable(GL_COLOR_MATERIAL);

	 glEnable(GL_TEXTURE_2D);



	 quadric=gluNewQuadric();	 	 	 	 	 	 	 	

	 gluQuadricNormals(quadric,	GLU_SMOOTH);		 	 	 	

	 gluQuadricTexture(quadric,	GL_TRUE);	 	 	 	 	 	

Light0Light0

	 glEnable(GL_LIGHT0);	 	 	 	 	 	 	 	

	 return	TRUE;

}

tex_data

void	Deinitialize	(void)	 	 	 	 	 	 	 	 	

{

	 delete	[]	tex_data;	 	 	 	 	 	 	 	

}

Update()
dir,	
spfalse,

void	Update	(float	milliseconds)	 	 	 	 	 	 	 	

{

	 int	 dir;	 	 	 	 	 	 	 	 	

	 if	(g_keys->keyDown	[VK_ESCAPE])	 	 	 	 	 	 	

	 	 TerminateApplication	(g_window);	 	 	 	 	 	

	 if	(g_keys->keyDown	[VK_F1])	 	 	 	 	 	 	

	 	 ToggleFullscreen	(g_window);	 	 	 	 	 	 	



	 if	(g_keys->keyDown	['	']	&&	!sp)	 	 	 	 	 	 	

	 {

	 	 sp=TRUE;	 	 	 	 	 	 	 	 	

	 	 Reset();	 	 	 	 	 	 	 	 	

	 }

	 if	(!g_keys->keyDown	['	'])	 	 	 	 	 	 	 	

	 	 sp=FALSE;	 	 	 	 	 	 	 	 	

xrot,yrotzrotxyz

	 xrot+=(float)(milliseconds)*0.02f;	 	 	 	 	 	 	

	 yrot+=(float)(milliseconds)*0.03f;	 	 	 	 	 	 	

	 zrot+=(float)(milliseconds)*0.015f;	 	 	 	 	 	 	

donetrue,	 donefalse.
tex_data[(x	+	(width*y))*3]0,	,2550()255()

	 done=TRUE;	 	 	 	 	 	 	 	 	 	

	 for	(int	x=0;	x<width;	x+=2)	 	 	 	 	 	 	 	

	 {

	 	 for	(int	y=0;	y<height;	y+=2)	 	 	 	 	 	 	

	 	 {

	 	 	 if	(tex_data[((x+(width*y))*3)]==0)	 	 	 	 	

	 	 	 	 done=FALSE;	 	 	 	 	 	

	 	 }

	 }

donetrue.SetWindowsText""5000()

	 if	(done)	 	 	 	 	 	 	 	 	 	

	 {

	 	 SetWindowText(g_window->hWnd,"Lesson	42:	Multiple	Viewports...	2003	NeHe	Productions...	Maze	Complete!");

	 	 Sleep(5000);

	 	 SetWindowText(g_window->hWnd,"Lesson	42:	Multiple	Viewports...	2003	NeHe	Productions...	Building	Maze!");



	 	 Reset();

	 }

255,(UpdateTex)mx(x2,	
mxmy
mx-20100%

	 //	

	 if	(((tex_data[(((mx+2)+(width*my))*3)]==255)	||	mx>(width-4))	&&	((tex_data[(((mx-2)+(width*my))*3)]==255)	||	mx<2)	&&

	 	 ((tex_data[((mx+(width*(my+2)))*3)]==255)	||	my>(height-4))	&&	((tex_data[((mx+(width*(my-2)))*3)]==255)	||	my<2))

	 {

	 	 do	 	 	 	 	 	 	 	 	

	 	 {

	 	 	 mx=int(rand()%(width/2))*2;	 	 	 	 	 	

	 	 	 my=int(rand()%(height/2))*2;	 	 	 	 	

	 	 }

	 	 while	(tex_data[((mx+(width*my))*3)]==0);	 	 	 	 	

	 }	 	 	 	 	 	 	 	 	 	 	

dir0-3
dir0()UpdateTex(mx+1,my)mx2.

	 dir=int(rand()%4);	 	 	 	 	 	 	 	 	

	 if	((dir==0)	&&	(mx<=(width-4)))	 	 	 	 	 	 	

	 {

	 	 if	(tex_data[(((mx+2)+(width*my))*3)]==0)	 	 	 	 	

	 	 {

	 	 	 UpdateTex(mx+1,my);	 	 	 	 	 	 	

	 	 	 mx+=2;	 	 	 	 	 	 	 	 	

	 	 }

	 }

dir1()()my2.



	 if	((dir==1)	&&	(my<=(height-4)))	 	 	 	 	 	 	

	 {

	 	 if	(tex_data[((mx+(width*(my+2)))*3)]==0)	 	 	 	 	

	 	 {

	 	 	 UpdateTex(mx,my+1);	 	 	 	 	 	

	 	 	 my+=2;	 	 	 	 	 	 	 	

	 	 }

	 }

dir2()()mx2.

	 if	((dir==2)	&&	(mx>=2))	 	 	 	 	 	 	 	

	 {

	 	 if	(tex_data[(((mx-2)+(width*my))*3)]==0)	 	 	 	 	

	 	 {

	 	 	 UpdateTex(mx-1,my);	 	 	 	 	 	

	 	 	 mx-=2;	 	 	 	 	 	 	 	 	

	 	 }

	 }

dir3? � � �?()my2

	 if	((dir==3)	&&	(my>=2))	 	 	 	 	 	 	 	

	 {

	 	 if	(tex_data[((mx+(width*(my-2)))*3)]==0)	 	 	 	 	

	 	 {

	 	 	 UpdateTex(mx,my-1);	 	 	 	 	 	 	

	 	 	 my-=2;	 	 	 	 	 	 	 	 	

	 	 }

	 }

mx,	 myUpdateTex()

	 UpdateTex(mx,my);	 	 	 	 	 	 	 	 	

}



...
RECTRECT
GetClientRect().

void	Draw	(void)	 	 	 	 	 	 	 	 	 	

{

	 RECT	 rect;	 	 	 	 	 	 	 	 	 	

	 GetClientRect(g_window->hWnd,	&rect);	 	 	 	 	 	 	

	 int	window_width=rect.right-rect.left;	 	 	 	 	 	 	

	 int	window_height=rect.bottom-rect.top;		 	 	 	 	

glTexSubImage2D().	
GL_UNSIGNED_BYTE.	tex_data

	 //	

	 glTexSubImage2D(GL_TEXTURE_2D,	0,	0,	0,	width,	height,	GL_RGB,	GL_UNSIGNED_BYTE,	tex_data);

……

	 glClear	(GL_COLOR_BUFFER_BIT);	 	 	 	 	 	 	 	

03
glColor3ub(r,g,b)glColor3f(r,g,b)0-255
glColor3f(0.5f,0.5f,0.5f)50%glColor3ub(127,127,127)
loop0,r[0],b[0],b[[0]loop1,	r[1],g[1],b[1].	



	 for	(int	loop=0;	loop<4;	loop++)	 	 	 	 	 	 	

	 {

	 	 glColor3ub(r[loop],g[loop],b[loop]);	 	 	 	 	 	

loop0,(0),(window_height/2).(window_width/2),	
(window_height/2).	

1024x768,	0,384,512384	

	

2D0,window_width/2()window_height/20.	

0,0,window_width/2,window_height/2.

	 	 if	(loop==0)	 	 	 	 	 	 	 	 	

	 	 {

	 	 	 //	

	 	 	 glViewport	(0,	window_height/2,	window_width/2,	window_height/2);

	 	 	 glMatrixMode	(GL_PROJECTION);	 	 	 	 	 	

	 	 	 glLoadIdentity	();	 	 	 	 	 	 	

	 	 	 gluOrtho2D(0,	window_width/2,	window_height/2,	0);

	 	 }

loop1,	glViewport()window_width/2.

:



FOV450.1f500.0f

	 	 if	(loop==1)	 	 	 	 	 	 	 	 	

	 	 {

	 	 	

	 	 	 glViewport	(window_width/2,	window_height/2,	window_width/2,	window_height/2);

	 	 	 glMatrixMode	(GL_PROJECTION);	 	 	 	 	

	 	 	 glLoadIdentity	();	 	 	 	 	

	 	 	 gluPerspective(	45.0,	(GLfloat)(width)/(GLfloat)(height),	0.1f,	500.0	);	

	 	 }

Iloop2,glViewport()0.	

:	

	 	 if	(loop==2)	 	 	 	 	 	 	 	 	

	 	 {

	 	 	 glViewport	(window_width/2,	0,	window_width/2,	window_height/2);

	 	 	 glMatrixMode	(GL_PROJECTION);	 	 	 	 	 	



	 	 	 glLoadIdentity	();	 	 	 	 	 	

	 	 	 gluPerspective(	45.0,	(GLfloat)(width)/(GLfloat)(height),	0.1f,	500.0	);	

	 	 }

loop3,()glViewport()0.

:

	 	 if	(loop==3)	 	 	 	 	 	 	 	 	

	 	 {

	 	 	 glViewport	(0,	0,	window_width/2,	window_height/2);

	 	 	 glMatrixMode	(GL_PROJECTION);	 	 	 	 	 	

	 	 	 glLoadIdentity	();	 	 	 	 	 	 	

	 	 	 gluPerspective(	45.0,	(GLfloat)(width)/(GLfloat)(height),	0.1f,	500.0	);	

	 	 }

	 	 glMatrixMode	(GL_MODELVIEW);	 	 	 	 	 	 	

	 	 glLoadIdentity	();	 	 	 	 	 	 	

	 	 glClear	(GL_DEPTH_BUFFER_BIT);

2z
0,0,window_width/2,window_height/2.window_width/2,0,0,0,
0,window_height/2.window_width/2,window_height/2.	 ()



	 	 if	(loop==0)	 	 	 	 	 	 	 	 	

	 	 {

	 	 	 glBegin(GL_QUADS);	 	 	 	 	 	 	

	 	 	 	 glTexCoord2f(1.0f,	0.0f);	glVertex2i(window_width/2,	0														);

	 	 	 	 glTexCoord2f(0.0f,	0.0f);	glVertex2i(0,														0														);

	 	 	 	 glTexCoord2f(0.0f,	1.0f);	glVertex2i(0,														window_height/2);

	 	 	 	 glTexCoord2f(1.0f,	1.0f);	glVertex2i(window_width/2,	window_height/2);

	 	 	 glEnd();	 	 	 	 	 	 	

	 	 }

14xyz
4z32,z32.	stacksslicesstacks/slices

	 	 if	(loop==1)	 	 	 	 	 	 	 	 	

	 	 {

	 	 	 glTranslatef(0.0f,0.0f,-14.0f);		 	 	 	 	

	 	 	 glRotatef(xrot,1.0f,0.0f,0.0f);		 	 	 	

	 	 	 glRotatef(yrot,0.0f,1.0f,0.0f);		 	 	 	 	

	 	 	 glRotatef(zrot,0.0f,0.0f,1.0f);		 	 	

	 	 	 glEnable(GL_LIGHTING);	 	 	 	 	 	 	

	 	 	 gluSphere(quadric,4.0f,32,32);	 	 	 	 	

	 	 	 glDisable(GL_LIGHTING);		 	 	 	 	

	 	 }

245
z

	 	 if	(loop==2)	 	 	 	 	 	 	 	 	

	 	 {

	 	 	 glTranslatef(0.0f,0.0f,-2.0f);	 	 	 	 	 	

	 	 	 glRotatef(-45.0f,1.0f,0.0f,0.0f);	 	 	 	 	

	 	 	 glRotatef(zrot/1.5f,0.0f,0.0f,1.0f);	 	 	 	 	



	 	 	 glBegin(GL_QUADS);	 	 	 	 	 	 	

	 	 	 	 glTexCoord2f(1.0f,	1.0f);	glVertex3f(	1.0f,		1.0f,	0.0f);

	 	 	 	 glTexCoord2f(0.0f,	1.0f);	glVertex3f(-1.0f,		1.0f,	0.0f);

	 	 	 	 glTexCoord2f(0.0f,	0.0f);	glVertex3f(-1.0f,	-1.0f,	0.0f);

	 	 	 	 glTexCoord2f(1.0f,	0.0f);	glVertex3f(	1.0f,	-1.0f,	0.0f);

	 	 	 glEnd();	 	 	 	 	 	 	

	 	 }

7x,y,z
z-21.543216
42

	 	 if	(loop==3)	 	 	 	 	 	 	 	 	

	 	 {

	 	 	 glTranslatef(0.0f,0.0f,-7.0f);	 	 	 	 	 	

	 	 	 glRotatef(-xrot/2,1.0f,0.0f,0.0f);	 	 	 	 	

	 	 	 glRotatef(-yrot/2,0.0f,1.0f,0.0f);	 	 	 	 	

	 	 	 glRotatef(-zrot/2,0.0f,0.0f,1.0f);	 	 	 	 	

	 	 	 glEnable(GL_LIGHTING);	 	 	 	 	 	 	

	 	 	 glTranslatef(0.0f,0.0f,-2.0f);	 	 	 	 	 	

	 	 	 gluCylinder(quadric,1.5f,1.5f,4.0f,32,16);	 	 	

	 	 	 glDisable(GL_LIGHTING);		 	 	 	 	 	

	 	 }

	 }

	 glFlush	();	 	 	 	 	 	 	 	 	

}

...()



:
,DancingWind
zhouwei02@mails.tsinghua.edu.cn

DancingWind

DancingWind

	 RAR

<	41 43	>	



43

OpenGLFreeType

FreeType

OpenGLFreeType

OpenGLFreeTypeTrueType

WGLbitmapFreeType

WGl

GNUFreeType



FreeType http://gnuwin32.sourceforge.net/packages/freetype.htm

libfreetype.libFreeType

FreeTypefreetype-6.dll

13"freetype.cpp""freetype.h"FreeType

freetype.h

#ifndef	FREE_NEHE_H

#define	FREE_NEHE_H

//FreeType	
#include	<ft2build.h>
#include	<freetype/freetype.h>
#include	<freetype/ftglyph.h>
#include	<freetype/ftoutln.h>
#include	<freetype/fttrigon.h>

//OpenGL	
#include	<windows.h>	
#include	<GL/gl.h>
#include	<GL/glu.h>

http://gnuwin32.sourceforge.net/packages/freetype.htm


//STL	
#include	<vector>
#include	<string>

//STL
#include	<stdexcept>
#pragma	warning(disable:	4786)

WGL

//	freetype

namespace	freetype	

{

//	vectorstring
using	std::vector;
using	std::string;

//		
struct	font_data	
{
float	h;	//	
GLuint	*	textures;	//		
GLuint	list_base;	//	

//	
void	init(const	char	*	fname,	unsigned	int	h);

//	
void	clean();
};

:



//	

void	print(const	font_data	&ft_font,	float	x,	float	y,	const	char	*fmt,	...);

}

#endif

FreeType

#include	"freetype.h"

namespace	freetype	{

OpenGL2

//	aa2

inline	int	next_p2	(int	a	)

{

	 int	rval=1;

	 //	rval<<=1	Is	A	Prettier	Way	Of	Writing	rval*=2;	

	 while(rval<a)	rval<<=1;

	 return	rval;

}

make_dlist,	FT_FaceFreeType

//	

void	make_dlist	(	FT_Face	face,	char	ch,	GLuint	list_base,	GLuint	*	tex_base	)	{

//	
if(FT_Load_Glyph(	face,	FT_Get_Char_Index(	face,	ch	),
FT_LOAD_DEFAULT	))
throw	std::runtime_error("FT_Load_Glyph	failed");



//	
FT_Glyph	glyph;
if(FT_Get_Glyph(	face->glyph,	&glyph	))
throw	std::runtime_error("FT_Get_Glyph	failed");

//	
FT_Glyph_To_Bitmap(	&glyph,	ft_render_mode_normal,	0,	1	);
FT_BitmapGlyph	bitmap_glyph	=	(FT_BitmapGlyph)glyph;

//	
FT_Bitmap&	bitmap=bitmap_glyph->bitmap;

}

FreeTypeOpenGLOpenGLFreeType8FreeType

//	OpenGl

	 int	width	=	next_p2(	bitmap.width	);

	 int	height	=	next_p2(	bitmap.rows	);

//	
GLubyte*	expanded_data	=	new	GLubyte[	2	*	width	*	height];

//	88alpha
for(int	j=0;	j	<height;j++)	{
for(int	i=0;	i	<	width;	i++){
expanded_data[2*(i+j*width)]=	expanded_data[2*(i+j*width)+1]	=	
(i>=bitmap.width	||	j>=bitmap.rows)	?
0	:	bitmap.buffer[i	+	bitmap.width*j];
}
}

//	



	 glBindTexture(	GL_TEXTURE_2D,	tex_base[ch]);

	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,GL_LINEAR);

	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MIN_FILTER,GL_LINEAR);

//	
glTexImage2D(	GL_TEXTURE_2D,	0,	GL_RGBA,	width,	height,	0,
GL_LUMINANCE_ALPHA,	GL_UNSIGNED_BYTE,	expanded_data	);

//	
delete	[]	expanded_data;

//	

	 glNewList(list_base+ch,GL_COMPILE);

glBindTexture(GL_TEXTURE_2D,tex_base[ch]);

//
glTranslatef(bitmap_glyph->left,0,0);

//'g','y'
//
glPushMatrix();
glTranslatef(0,bitmap_glyph->top-bitmap.rows,0);

//	
float	x=(float)bitmap.width	/	(float)width,
y=(float)bitmap.rows	/	(float)height;

//
glBegin(GL_QUADS);
glTexCoord2d(0,0);	glVertex2f(0,bitmap.rows);
glTexCoord2d(0,y);	glVertex2f(0,0);
glTexCoord2d(x,y);	glVertex2f(bitmap.width,0);
glTexCoord2d(x,0);	glVertex2f(bitmap.width,bitmap.rows);
glEnd();
glPopMatrix();



glTranslatef(face->glyph->advance.x	>>	6	,0,0);

//
glEndList();
}

make_dlistfnameFreeType

void	font_data::init(const	char	*	fname,	unsigned	int	h)	{

	 	 //	ID.

	 textures	=	new	GLuint[128];

this->h=h;

//	FreeType
FT_Library	library;
if	(FT_Init_FreeType(	&library	))	
throw	std::runtime_error("FT_Init_FreeType	failed");

//	FreeTypeface
FT_Face	face;

//	Freetypeface
if	(FT_New_Face(	library,	fname,	0,	&face	))	
throw	std::runtime_error("FT_New_Face	failed	(there	is	probably	a	problem
with	your	font	file)");

//	FreeType1/64h
FT_Set_Char_Size(	face,	h	<<	6,	h	<<	6,	96,	96);

//	128
list_base=glGenLists(128);
glGenTextures(	128,	textures	);
make_dlist(face,i,list_base,textures);

//	face
FT_Done_Face(face);



//	FreeType
FT_Done_FreeType(library);
}

void	font_data::clean()	{

	 glDeleteLists(list_base,128);

	 glDeleteTextures(128,textures);

	 delete	[]	textures;}

printpushScreenCoordinateMatrixpop_projection_matrix
pushScreenCoordinateMatrixreference	 manual.

//	

inline	void	pushScreenCoordinateMatrix()	{

	 glPushAttrib(GL_TRANSFORM_BIT);

	 GLint			viewport[4];

	 glGetIntegerv(GL_VIEWPORT,	viewport);

	 glMatrixMode(GL_PROJECTION);

	 glPushMatrix();

	 glLoadIdentity();

	 gluOrtho2D(viewport[0],viewport[2],viewport[1],viewport[3]);

	 glPopAttrib();

}

//pushScreenCoordinateMatrix
inline	void	pop_projection_matrix()	{
glPushAttrib(GL_TRANSFORM_BIT);
glMatrixMode(GL_PROJECTION);
glPopMatrix();
glPopAttrib();



print132

//	

void	print(const	font_data	&ft_font,	float	x,	float	y,	const	char	*fmt,	...)		{

								

	 	 //	

	 pushScreenCoordinateMatrix();																																			

								

	 GLuint	font=ft_font.list_base;

	 float	h=ft_font.h/.63f;																																																	

	 char	 text[256];	 	 	 	 	 	 	 	 	

	 va_list	ap;	 	 	 	 	 	 	 	 	 	

if	(fmt	==	NULL)	
*text=0;	
else	{
va_start(ap,	fmt);	
vsprintf(text,	fmt,	ap);	
va_end(ap);	
}

//	
const	char	*start_line=text;
vector<string>	lines;
for(const	char	*c=text;*c;c++)	{
if(*c=='\n')	{
string	line;
for(const	char	*n=start_line;n<c;n++)	line.append(1,*n);
lines.push_back(line);
start_line=c+1;
}
}
if(start_line)	{
string	line;
for(const	char	*n=start_line;n<c;n++)	line.append(1,*n);
lines.push_back(line);
}



glPushAttrib(GL_LIST_BIT	|	GL_CURRENT_BIT	|	GL_ENABLE_BIT	|
GL_TRANSFORM_BIT);	
glMatrixMode(GL_MODELVIEW);
glDisable(GL_LIGHTING);
glEnable(GL_TEXTURE_2D);
glDisable(GL_DEPTH_TEST);
glEnable(GL_BLEND);
glBlendFunc(GL_SRC_ALPHA,	GL_ONE_MINUS_SRC_ALPHA);

glListBase(font);

	 float	modelview_matrix[16];					

	 glGetFloatv(GL_MODELVIEW_MATRIX,	modelview_matrix);

//		
for(int	i=0;i<lines.size();i++)	{
glPushMatrix();
glLoadIdentity();
glTranslatef(x,y-h*i,0);
glMultMatrixf(modelview_matrix);

//	
glCallLists(lines[i].length(),	GL_UNSIGNED_BYTE,	lines[i].c_str());

glPopMatrix();
}

glPopAttrib();

pop_projection_matrix();
}

}	

}

FreeType13freetype.h



#include	"freetype.h"

freetype

//	

freetype::font_data	our_font;

test.ttf

our_font.init("Test.ttf",	16);

our_font.clean();

int	DrawGLScene(GLvoid)		 	 	 	 	 	 	 	 	

{

	 glClear(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	 	 	 	

	 glLoadIdentity();	 	 	 	 	 	 	 	 	

	 glTranslatef(0.0f,0.0f,-1.0f);	 	 	 	 	 	 	

//	
glColor3ub(0,0,0xff);

//	WGL
glRasterPos2f(-0.40f,	0.35f);
glPrint("Active	WGL	Bitmap	Text	With	NeHe	-	%7.2f",	cnt1);



//	
glColor3ub(0xff,0,0);

glPushMatrix();
glLoadIdentity();
glRotatef(cnt1,0,0,1);
glScalef(1,.8+.3*cos(cnt1/5),1);
glTranslatef(-180,0,0);
//freetype	
freetype::print(our_font,	320,	200,	"Active	FreeType	Text	-	%7.2f",	cnt1);
glPopMatrix();

cnt1+=0.051f;	
cnt2+=0.005f;	
return	TRUE;	//	
}

OGLFT	FreeType2 http://oglft.sourceforge.net.

FTGL	OS	X.	 http://homepages.paradise.net.nz/henryj/code/#FTGL.

FNT	FreeType http://plib.sourceforge.net/fnt.
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3D	

,,glCamera

void	glCamera::SetPrespective()

{

	 GLfloat	Matrix[16];	 	 	 	 	 	 	 	 	 	 	 	

	 glVector	v;	 	 	 	 	 	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	

//	
glRotatef(m_HeadingDegrees,	0.0f,	1.0f,	0.0f);
glRotatef(m_PitchDegrees,	1.0f,	0.0f,	0.0f);

//	
glGetFloatv(GL_MODELVIEW_MATRIX,	Matrix);

//	
m_DirectionVector.i	=	Matrix[8];
m_DirectionVector.j	=	Matrix[9];
m_DirectionVector.k	=	-Matrix[10];



//	
glLoadIdentity();

//	
glRotatef(m_PitchDegrees,	1.0f,	0.0f,	0.0f);
glRotatef(m_HeadingDegrees,	0.0f,	1.0f,	0.0f);

//	
v	=	m_DirectionVector;
v	*=	m_ForwardVelocity;
m_Position.x	+=	v.i;
m_Position.y	+=	v.j;
m_Position.z	+=	v.k;

//	
glTranslatef(-m_Position.x,	-m_Position.y,	-m_Position.z);
}

4

Big	Glow

	

Streaks

Glow

	

Halo

	

	



//	6

void	glCamera::UpdateFrustum()

{

				GLfloat			clip[16];

	 GLfloat			proj[16];

				GLfloat			modl[16];

				GLfloat			t;

//
glGetFloatv(	GL_PROJECTION_MATRIX,	proj	);

//
glGetFloatv(	GL_MODELVIEW_MATRIX,	modl	);

//
clip[	0]	=	modl[	0]	*	proj[	0]	+	modl[	1]	*	proj[	4]	+	modl[	2]	*	proj[	8]	+	modl[
3]	*	proj[12];
clip[	1]	=	modl[	0]	*	proj[	1]	+	modl[	1]	*	proj[	5]	+	modl[	2]	*	proj[	9]	+	modl[
3]	*	proj[13];
clip[	2]	=	modl[	0]	*	proj[	2]	+	modl[	1]	*	proj[	6]	+	modl[	2]	*	proj[10]	+	modl[
3]	*	proj[14];
clip[	3]	=	modl[	0]	*	proj[	3]	+	modl[	1]	*	proj[	7]	+	modl[	2]	*	proj[11]	+	modl[
3]	*	proj[15];

clip[	4]	=	modl[	4]	*	proj[	0]	+	modl[	5]	*	proj[	4]	+	modl[	6]	*	proj[	8]	+	modl[
7]	*	proj[12];
clip[	5]	=	modl[	4]	*	proj[	1]	+	modl[	5]	*	proj[	5]	+	modl[	6]	*	proj[	9]	+	modl[
7]	*	proj[13];
clip[	6]	=	modl[	4]	*	proj[	2]	+	modl[	5]	*	proj[	6]	+	modl[	6]	*	proj[10]	+	modl[
7]	*	proj[14];
clip[	7]	=	modl[	4]	*	proj[	3]	+	modl[	5]	*	proj[	7]	+	modl[	6]	*	proj[11]	+	modl[
7]	*	proj[15];

clip[	8]	=	modl[	8]	*	proj[	0]	+	modl[	9]	*	proj[	4]	+	modl[10]	*	proj[	8]	+
modl[11]	*	proj[12];
clip[	9]	=	modl[	8]	*	proj[	1]	+	modl[	9]	*	proj[	5]	+	modl[10]	*	proj[	9]	+
modl[11]	*	proj[13];



clip[10]	=	modl[	8]	*	proj[	2]	+	modl[	9]	*	proj[	6]	+	modl[10]	*	proj[10]	+
modl[11]	*	proj[14];
clip[11]	=	modl[	8]	*	proj[	3]	+	modl[	9]	*	proj[	7]	+	modl[10]	*	proj[11]	+
modl[11]	*	proj[15];

clip[12]	=	modl[12]	*	proj[	0]	+	modl[13]	*	proj[	4]	+	modl[14]	*	proj[	8]	+
modl[15]	*	proj[12];
clip[13]	=	modl[12]	*	proj[	1]	+	modl[13]	*	proj[	5]	+	modl[14]	*	proj[	9]	+
modl[15]	*	proj[13];
clip[14]	=	modl[12]	*	proj[	2]	+	modl[13]	*	proj[	6]	+	modl[14]	*	proj[10]	+
modl[15]	*	proj[14];
clip[15]	=	modl[12]	*	proj[	3]	+	modl[13]	*	proj[	7]	+	modl[14]	*	proj[11]	+
modl[15]	*	proj[15];

//
m_Frustum[0][0]	=	clip[	3]	-	clip[	0];
m_Frustum[0][1]	=	clip[	7]	-	clip[	4];
m_Frustum[0][2]	=	clip[11]	-	clip[	8];
m_Frustum[0][3]	=	clip[15]	-	clip[12];
t	=	GLfloat(sqrt(	m_Frustum[0][0]	*	m_Frustum[0][0]	+	m_Frustum[0][1]	*
m_Frustum[0][1]	+	m_Frustum[0][2]	*	m_Frustum[0][2]	));
m_Frustum[0][0]	/=	t;
m_Frustum[0][1]	/=	t;
m_Frustum[0][2]	/=	t;
m_Frustum[0][3]	/=	t;

//
m_Frustum[1][0]	=	clip[	3]	+	clip[	0];
m_Frustum[1][1]	=	clip[	7]	+	clip[	4];
m_Frustum[1][2]	=	clip[11]	+	clip[	8];
m_Frustum[1][3]	=	clip[15]	+	clip[12];
t	=	GLfloat(sqrt(	m_Frustum[1][0]	*	m_Frustum[1][0]	+	m_Frustum[1][1]	*
m_Frustum[1][1]	+	m_Frustum[1][2]	*	m_Frustum[1][2]	));
m_Frustum[1][0]	/=	t;
m_Frustum[1][1]	/=	t;
m_Frustum[1][2]	/=	t;
m_Frustum[1][3]	/=	t;

//



m_Frustum[2][0]	=	clip[	3]	+	clip[	1];
m_Frustum[2][1]	=	clip[	7]	+	clip[	5];
m_Frustum[2][2]	=	clip[11]	+	clip[	9];
m_Frustum[2][3]	=	clip[15]	+	clip[13];
t	=	GLfloat(sqrt(	m_Frustum[2][0]	*	m_Frustum[2][0]	+	m_Frustum[2][1]	*
m_Frustum[2][1]	+	m_Frustum[2][2]	*	m_Frustum[2][2]	));
m_Frustum[2][0]	/=	t;
m_Frustum[2][1]	/=	t;
m_Frustum[2][2]	/=	t;
m_Frustum[2][3]	/=	t;

//
m_Frustum[3][0]	=	clip[	3]	-	clip[	1];
m_Frustum[3][1]	=	clip[	7]	-	clip[	5];
m_Frustum[3][2]	=	clip[11]	-	clip[	9];
m_Frustum[3][3]	=	clip[15]	-	clip[13];
t	=	GLfloat(sqrt(	m_Frustum[3][0]	*	m_Frustum[3][0]	+	m_Frustum[3][1]	*
m_Frustum[3][1]	+	m_Frustum[3][2]	*	m_Frustum[3][2]	));
m_Frustum[3][0]	/=	t;
m_Frustum[3][1]	/=	t;
m_Frustum[3][2]	/=	t;
m_Frustum[3][3]	/=	t;

//
m_Frustum[4][0]	=	clip[	3]	-	clip[	2];
m_Frustum[4][1]	=	clip[	7]	-	clip[	6];
m_Frustum[4][2]	=	clip[11]	-	clip[10];
m_Frustum[4][3]	=	clip[15]	-	clip[14];
t	=	GLfloat(sqrt(	m_Frustum[4][0]	*	m_Frustum[4][0]	+	m_Frustum[4][1]	*
m_Frustum[4][1]	+	m_Frustum[4][2]	*	m_Frustum[4][2]	));
m_Frustum[4][0]	/=	t;
m_Frustum[4][1]	/=	t;
m_Frustum[4][2]	/=	t;
m_Frustum[4][3]	/=	t;

//
m_Frustum[5][0]	=	clip[	3]	+	clip[	2];
m_Frustum[5][1]	=	clip[	7]	+	clip[	6];
m_Frustum[5][2]	=	clip[11]	+	clip[10];



m_Frustum[5][3]	=	clip[15]	+	clip[14];
t	=	GLfloat(sqrt(	m_Frustum[5][0]	*	m_Frustum[5][0]	+	m_Frustum[5][1]	*
m_Frustum[5][1]	+	m_Frustum[5][2]	*	m_Frustum[5][2]	));
m_Frustum[5][0]	/=	t;
m_Frustum[5][1]	/=	t;
m_Frustum[5][2]	/=	t;
m_Frustum[5][3]	/=	t;
}

BOOL	glCamera::PointInFrustum(glPoint	p)

{

	 int	i;

	 for(i	=	0;	i	<	6;	i++)

	 {

	 	 if(m_Frustum[i][0]	*	p.x	+	m_Frustum[i][1]	*	p.y	+	m_Frustum[i][2]	*	p.z	+	m_Frustum[i][3]	<=	0)

	 	 {

	 	 	 return(FALSE);

	 	 }

	 }

	 return(TRUE);

}

:

bool	glCamera::IsOccluded(glPoint	p)

{

	 GLint	viewport[4];	 	 	 	 	 	

	 GLdouble	mvmatrix[16],	projmatrix[16];		

	 GLdouble	winx,	winy,	winz;	 	 	 	

	 GLdouble	flareZ;	 	 	 	 	 	

	 GLfloat	bufferZ;	 	 	 	 	 	

glGetIntegerv	(GL_VIEWPORT,	viewport);	



glGetDoublev	(GL_MODELVIEW_MATRIX,	mvmatrix);	
glGetDoublev	(GL_PROJECTION_MATRIX,	projmatrix);

//	p
gluProject(p.x,	p.y,	p.z,	mvmatrix,	projmatrix,	viewport,	&winx,	&winy,
&winz);
flareZ	=	winz;

//	(winx,winy)
glReadPixels(winx,	winy,1,1,GL_DEPTH_COMPONENT,	GL_FLOAT,
&bufferZ);

//	true
if	(bufferZ	<	flareZ)
return	true;
//false
else
return	false;
}

//

void	glCamera::RenderLensFlare()

{

	 GLfloat	Length	=	0.0f;

//	
if(SphereInFrustum(m_LightSourcePos,	1.0f)	==	TRUE)
{
vLightSourceToCamera	=	m_Position	-	m_LightSourcePos;	//	
Length	=	vLightSourceToCamera.Magnitude();

//
ptIntersect	=	m_DirectionVector	*	Length;	
ptIntersect	+=	m_Position;
vLightSourceToIntersect	=	ptIntersect	-	m_LightSourcePos;	



Length	=	vLightSourceToIntersect.Magnitude();	
vLightSourceToIntersect.Normalize();	

glEnable(GL_BLEND);	
glBlendFunc(GL_SRC_ALPHA,	GL_ONE);	
glDisable(GL_DEPTH_TEST);	
glEnable(GL_TEXTURE_2D);

	



	 	 if	(!IsOccluded(m_LightSourcePos))	 //

	 	 {

	 	 	 //	

	 	 	 RenderBigGlow(0.60f,	0.60f,	0.8f,	1.0f,	m_LightSourcePos,	16.0f);

	 	 	 RenderStreaks(0.60f,	0.60f,	0.8f,	1.0f,	m_LightSourcePos,	16.0f);

	 	 	 RenderGlow(0.8f,	0.8f,	1.0f,	0.5f,	m_LightSourcePos,	3.5f);

//0.1
pt	=	vLightSourceToIntersect	*	(Length	*	0.1f);	
pt	+=	m_LightSourcePos;	
RenderGlow(0.9f,	0.6f,	0.4f,	0.5f,	pt,	0.6f);

//0.15
pt	=	vLightSourceToIntersect	*	(Length	*	0.15f);	
pt	+=	m_LightSourcePos;	
RenderHalo(0.8f,	0.5f,	0.6f,	0.5f,	pt,	1.7f);	

//0.175
pt	=	vLightSourceToIntersect	*	(Length	*	0.175f);	
pt	+=	m_LightSourcePos;	
RenderHalo(0.9f,	0.2f,	0.1f,	0.5f,	pt,	0.83f);

//0.285
pt	=	vLightSourceToIntersect	*	(Length	*	0.285f);	
pt	+=	m_LightSourcePos;	
RenderHalo(0.7f,	0.7f,	0.4f,	0.5f,	pt,	1.6f);	

//0.2755
pt	=	vLightSourceToIntersect	*	(Length	*	0.2755f);	
pt	+=	m_LightSourcePos;	
RenderGlow(0.9f,	0.9f,	0.2f,	0.5f,	pt,	0.8f);

//0.4755
pt	=	vLightSourceToIntersect	*	(Length	*	0.4775f);	
pt	+=	m_LightSourcePos;	
RenderGlow(0.93f,	0.82f,	0.73f,	0.5f,	pt,	1.0f);	

//0.49



pt	=	vLightSourceToIntersect	*	(Length	*	0.49f);	
pt	+=	m_LightSourcePos;	
RenderHalo(0.7f,	0.6f,	0.5f,	0.5f,	pt,	1.4f);

//0.65
pt	=	vLightSourceToIntersect	*	(Length	*	0.65f);	
pt	+=	m_LightSourcePos;	
RenderGlow(0.7f,	0.8f,	0.3f,	0.5f,	pt,	1.8f);	

//0.63
pt	=	vLightSourceToIntersect	*	(Length	*	0.63f);	
pt	+=	m_LightSourcePos;	
RenderGlow(0.4f,	0.3f,	0.2f,	0.5f,	pt,	1.4f);

//0.8
pt	=	vLightSourceToIntersect	*	(Length	*	0.8f);	
pt	+=	m_LightSourcePos;	
RenderHalo(0.7f,	0.5f,	0.5f,	0.5f,	pt,	1.4f);	

//0.7825
pt	=	vLightSourceToIntersect	*	(Length	*	0.7825f);	
pt	+=	m_LightSourcePos;	
RenderGlow(0.8f,	0.5f,	0.1f,	0.5f,	pt,	0.6f);

//1.0
pt	=	vLightSourceToIntersect	*	(Length	*	1.0f);	
pt	+=	m_LightSourcePos;	
RenderHalo(0.5f,	0.5f,	0.7f,	0.5f,	pt,	1.7f);	

//0.975
pt	=	vLightSourceToIntersect	*	(Length	*	0.975f);	
pt	+=	m_LightSourcePos;	
RenderGlow(0.4f,	0.1f,	0.9f,	0.5f,	pt,	2.0f);

}
glDisable(GL_BLEND	);	
glEnable(GL_DEPTH_TEST);	
glDisable(GL_TEXTURE_2D);	
}



}

//Halo

void	glCamera::RenderHalo(GLfloat	r,	GLfloat	g,	GLfloat	b,	GLfloat	a,	glPoint	p,	GLfloat	scale)

{

	 glPoint	q[4];

	

	 q[0].x	=	(p.x	-	scale);		 	 	 	 	 	 	 	 	 	

	 q[0].y	=	(p.y	-	scale);		 	 	 	 	 	 	 	 	 	

	 	

	 q[1].x	=	(p.x	-	scale);		 	 	 	 	 	 	 	 	 	

	 q[1].y	=	(p.y	+	scale);		 	 	 	 	 	 	 	 	 	

	 	

	 q[2].x	=	(p.x	+	scale);		 	 	 	 	 	 	 	 	 	

	 q[2].y	=	(p.y	-	scale);		 	 	 	 	 	 	 	 	 	

	 	

	 q[3].x	=	(p.x	+	scale);		 	 	 	 	 	 	 	 	 	

	 q[3].y	=	(p.y	+	scale);		 	 	 	 	 	 	 	 	 	

	 	

	 glPushMatrix();		 	 	 	 	 	 	 	 	 	 	 	

	 glTranslatef(p.x,	p.y,	p.z);	 	 	 	 	 	 	 	 	

	 glRotatef(-m_HeadingDegrees,	0.0f,	1.0f,	0.0f);

	 glRotatef(-m_PitchDegrees,	1.0f,	0.0f,	0.0f);

	 glBindTexture(GL_TEXTURE_2D,	m_HaloTexture);	 	 	 	 	

	 glColor4f(r,	g,	b,	a);	 	 	 	 	 	 	 	 	 	 	

	

	 glBegin(GL_TRIANGLE_STRIP);	 	 	 	 	 	 	 	 	 	

	 	 glTexCoord2f(0.0f,	0.0f);	 	 	 	 	

	 	 glVertex2f(q[0].x,	q[0].y);

	 	 glTexCoord2f(0.0f,	1.0f);

	 	 glVertex2f(q[1].x,	q[1].y);

	 	 glTexCoord2f(1.0f,	0.0f);

	 	 glVertex2f(q[2].x,	q[2].y);

	 	 glTexCoord2f(1.0f,	1.0f);

	 	 glVertex2f(q[3].x,	q[3].y);

	 glEnd();	 	 	 	 	 	 	 	 	 	

	 glPopMatrix();	 	 	 	 	 	 	 	 	 	 	 	 	

}

//Gloew
void	glCamera::RenderGlow(GLfloat	r,	GLfloat	g,	GLfloat	b,	GLfloat	a,	glPoint
p,	GLfloat	scale)



{
glPoint	q[4];

q[0].x	=	(p.x	-	scale);	
q[0].y	=	(p.y	-	scale);

q[1].x	=	(p.x	-	scale);	
q[1].y	=	(p.y	+	scale);	

q[2].x	=	(p.x	+	scale);	
q[2].y	=	(p.y	-	scale);	

q[3].x	=	(p.x	+	scale);	
q[3].y	=	(p.y	+	scale);	

glPushMatrix();	
glTranslatef(p.x,	p.y,	p.z);	
glRotatef(-m_HeadingDegrees,	0.0f,	1.0f,	0.0f);
glRotatef(-m_PitchDegrees,	1.0f,	0.0f,	0.0f);
glBindTexture(GL_TEXTURE_2D,	m_GlowTexture);	
glColor4f(r,	g,	b,	a);	

glBegin(GL_TRIANGLE_STRIP);	
glTexCoord2f(0.0f,	0.0f);	
glVertex2f(q[0].x,	q[0].y);
glTexCoord2f(0.0f,	1.0f);
glVertex2f(q[1].x,	q[1].y);
glTexCoord2f(1.0f,	0.0f);
glVertex2f(q[2].x,	q[2].y);
glTexCoord2f(1.0f,	1.0f);
glVertex2f(q[3].x,	q[3].y);
glEnd();	
glPopMatrix();	
}

//BigGlow
void	glCamera::RenderBigGlow(GLfloat	r,	GLfloat	g,	GLfloat	b,	GLfloat	a,
glPoint	p,	GLfloat	scale)
{



glPoint	q[4];

q[0].x	=	(p.x	-	scale);	
q[0].y	=	(p.y	-	scale);	

q[1].x	=	(p.x	-	scale);	
q[1].y	=	(p.y	+	scale);	

q[2].x	=	(p.x	+	scale);	
q[2].y	=	(p.y	-	scale);	

q[3].x	=	(p.x	+	scale);	
q[3].y	=	(p.y	+	scale);	

glPushMatrix();	
glTranslatef(p.x,	p.y,	p.z);	
glRotatef(-m_HeadingDegrees,	0.0f,	1.0f,	0.0f);
glRotatef(-m_PitchDegrees,	1.0f,	0.0f,	0.0f);
glBindTexture(GL_TEXTURE_2D,	m_BigGlowTexture);	
glColor4f(r,	g,	b,	a);	

glBegin(GL_TRIANGLE_STRIP);	
glTexCoord2f(0.0f,	0.0f);	
glVertex2f(q[0].x,	q[0].y);
glTexCoord2f(0.0f,	1.0f);
glVertex2f(q[1].x,	q[1].y);
glTexCoord2f(1.0f,	0.0f);
glVertex2f(q[2].x,	q[2].y);
glTexCoord2f(1.0f,	1.0f);
glVertex2f(q[3].x,	q[3].y);
glEnd();	
glPopMatrix();	
}

//Streaks
void	glCamera::RenderStreaks(GLfloat	r,	GLfloat	g,	GLfloat	b,	GLfloat	a,
glPoint	p,	GLfloat	scale)
{
glPoint	q[4];



q[0].x	=	(p.x	-	scale);	
q[0].y	=	(p.y	-	scale);	

q[1].x	=	(p.x	-	scale);	
q[1].y	=	(p.y	+	scale);	

q[2].x	=	(p.x	+	scale);	
q[2].y	=	(p.y	-	scale);	

q[3].x	=	(p.x	+	scale);	
q[3].y	=	(p.y	+	scale);	

glPushMatrix();	
glTranslatef(p.x,	p.y,	p.z);	
glRotatef(-m_HeadingDegrees,	0.0f,	1.0f,	0.0f);
glRotatef(-m_PitchDegrees,	1.0f,	0.0f,	0.0f);
glBindTexture(GL_TEXTURE_2D,	m_StreakTexture);	
glColor4f(r,	g,	b,	a);	

glBegin(GL_TRIANGLE_STRIP);	
glTexCoord2f(0.0f,	0.0f);	
glVertex2f(q[0].x,	q[0].y);
glTexCoord2f(0.0f,	1.0f);
glVertex2f(q[1].x,	q[1].y);
glTexCoord2f(1.0f,	0.0f);
glVertex2f(q[2].x,	q[2].y);
glTexCoord2f(1.0f,	1.0f);
glVertex2f(q[3].x,	q[3].y);
glEnd();	
glPopMatrix();	
}

w,s,a,d12/CX

:
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http://oss.sgi.com/projects/ogl-sample/registry/HP/occlusion_test.txt
http://oss.sgi.com/projects/ogl-sample/registry/NV/occlusion_query.txt
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3DVS
OpenGLVBO

	

#define	MESH_RESOLUTION	4.0f	 	 	 	 	 	 	

#define	MESH_HEIGHTSCALE	1.0f	 	 	 	 	 	 	

//#define	NO_VBOS	 	 	 	 	 	 	 	

//	VBOglext.h

#define	GL_ARRAY_BUFFER_ARB	0x8892

#define	GL_STATIC_DRAW_ARB	0x88E4

typedef	void	(APIENTRY	*	PFNGLBINDBUFFERARBPROC)	(GLenum	target,	GLuint	buffer);

typedef	void	(APIENTRY	*	PFNGLDELETEBUFFERSARBPROC)	(GLsizei	n,	const	GLuint	*buffers);

typedef	void	(APIENTRY	*	PFNGLGENBUFFERSARBPROC)	(GLsizei	n,	GLuint	*buffers);

typedef	void	(APIENTRY	*	PFNGLBUFFERDATAARBPROC)	(GLenum	target,	int	size,	const	GLvoid	*data,	GLenum	usage);

//	VBO	
PFNGLGENBUFFERSARBPROC	glGenBuffersARB	=	NULL;	//	



PFNGLBINDBUFFERARBPROC	glBindBufferARB	=	NULL;	//	
PFNGLBUFFERDATAARBPROC	glBufferDataARB	=	NULL;	//	
PFNGLDELETEBUFFERSARBPROC	glDeleteBuffersARB	=	NULL;	//	

class	CVert	 	 	 	 	 	 	 	 	 	 	 	 	 	

{

public:

	 float	x;	 	 	 	 	 	 	 	 	 	 	 	 	

	 float	y;	 	 	 	 	 	 	 	 	 	 	 	 	

	 float	z;	 	 	 	 	 	 	 	 	 	 	 	 	

};

typedef	CVert	CVec;	 	 	 	 	 	 	 	 	 	 	 	

class	CTexCoord		 	 	 	 	 	 	 	 	 	 	 	

{

public:

	 float	u;	 	 	 	 	 	 	 	 	 	 	 	 	

	 float	v;	 	 	 	 	 	 	 	 	 	 	 	 	

};

//

class	CMesh

{

public:

	 //	

	 int	 	 	 	 m_nVertexCount;		 	 	 	 	 	

	 CVert*	 	 	 m_pVertices;	 	 	 	 	 	 	 	

	 CTexCoord*	 	 m_pTexCoords;	 	 	 	 	 	 	 	

	 unsigned	int	 m_nTextureId;	 	 	 	 	 	 	 	

	 unsigned	int	 m_nVBOVertices;		 	 	 	 	 	 	

	 unsigned	int	 m_nVBOTexCoords;	 	 	 	 	 	 	

	 AUX_RGBImageRec*	m_pTextureImage;	 	 	 	 	 	 	

public:

	 CMesh();	 	 	 	 	 	 	 	 	 	 	 	 	

	 ~CMesh();	 	 	 	 	 	 	 	 	 	 	 	 	

	 //	



	 bool	LoadHeightmap(	char*	szPath,	float	flHeightScale,	float	flResolution	);

	 //	

	 float	PtHeight(	int	nX,	int	nY	);

	 //	

	 void	BuildVBOs();

};

bool	 	 g_fVBOSupported	=	false;	 	 	 	 	 	 	

CMesh*	 	 g_pMesh	=	NULL;		 	 	 	 	 	 	 	 	

float	 	 g_flYRot	=	0.0f;	 	 	 	 	 	 	 	 	

int	 	 	 g_nFPS	=	0,	g_nFrames	=	0;	 	 	 	 	 	 	

DWORD	 	 g_dwLastFPS	=	0;	 	 	 	 	 	 	 	 	

,34,:

//

bool	CMesh	::	LoadHeightmap(	char*	szPath,	float	flHeightScale,	float	flResolution	)

{

	 FILE*	fTest	=	fopen(	szPath,	"r"	);	 	 	 	 	 	 	

	 if(	!fTest	)	 	 	 	 	 	 	 	 	 	 	 	

	 	 return	false;	 	 	 	 	 	 	 	 	 	 	

	 fclose(	fTest	);	 	 	 	 	 	 	 	 	 	 	

	 //	

	 m_pTextureImage	=	auxDIBImageLoad(	szPath	);	 	 	 	

	 //	

	 m_nVertexCount	=	(int)	(	m_pTextureImage->sizeX	*	m_pTextureImage->sizeY	*	6	/	(	flResolution	*	flResolution	)	);

	 m_pVertices	=	new	CVec[m_nVertexCount];		 	 	 	 	

	 m_pTexCoords	=	new	CTexCoord[m_nVertexCount];	 	 	 	

	 int	nX,	nZ,	nTri,	nIndex=0;	 	 	 	 	 	 	 	 	

	 float	flX,	flZ;

	 for(	nZ	=	0;	nZ	<	m_pTextureImage->sizeY;	nZ	+=	(int)	flResolution	)



	 {

	 	 for(	nX	=	0;	nX	<	m_pTextureImage->sizeX;	nX	+=	(int)	flResolution	)

	 	 {

	 	 	 for(	nTri	=	0;	nTri	<	6;	nTri++	)

	 	 	 {

	 	 	 	 flX	=	(float)	nX	+	(	(	nTri	==	1	||	nTri	==	2	||	nTri	==	5	)	?	flResolution	:	0.0f	);

	 	 	 	 flZ	=	(float)	nZ	+	(	(	nTri	==	2	||	nTri	==	4	||	nTri	==	5	)	?	flResolution	:	0.0f	);

	 	 	 	 m_pVertices[nIndex].x	=	flX	-	(	m_pTextureImage->sizeX	/	2	);

	 	 	 	 m_pVertices[nIndex].y	=	PtHeight(	(int)	flX,	(int)	flZ	)	*		flHeightScale;

	 	 	 	 m_pVertices[nIndex].z	=	flZ	-	(	m_pTextureImage->sizeY	/	2	);

	 	 	 	 m_pTexCoords[nIndex].u	=	flX	/	m_pTextureImage->sizeX;

	 	 	 	 m_pTexCoords[nIndex].v	=	flZ	/	m_pTextureImage->sizeY;

	 	 	 	 nIndex++;

	 	 	 }

	 	 }

	 }

	 //	

	 glGenTextures(	1,	&m;_nTextureId	);	 	 	 	 	 	 	

	 glBindTexture(	GL_TEXTURE_2D,	m_nTextureId	);	 	 	 	

	 glTexImage2D(	GL_TEXTURE_2D,	0,	3,	m_pTextureImage->sizeX,	m_pTextureImage->sizeY,	0,	GL_RGB,	GL_UNSIGNED_BYTE,	m_pTextureImage->data	);

	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MIN_FILTER,GL_LINEAR);

	 glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,GL_LINEAR);

	 //	

	 if(	m_pTextureImage	)

	 {

	 	 if(	m_pTextureImage->data	)

	 	 	 free(	m_pTextureImage->data	);

	 	 free(	m_pTextureImage	);

	 }

	 return	true;

}

(x,y)

//(x,y)

float	CMesh	::	PtHeight(	int	nX,	int	nY	)

{

	 int	nPos	=	(	(	nX	%	m_pTextureImage->sizeX	)		+	(	(	nY	%	m_pTextureImage->sizeY	)	*	m_pTextureImage->sizeX	)	)	*	3;

	 float	flR	=	(float)	m_pTextureImage->data[	nPos	];	 	 	

	 float	flG	=	(float)	m_pTextureImage->data[	nPos	+	1	];	 	



	 float	flB	=	(float)	m_pTextureImage->data[	nPos	+	2	];	 	

	 return	(	0.299f	*	flR	+	0.587f	*	flG	+	0.114f	*	flB	);	 	

}

void	CMesh	::	BuildVBOs()

{

	 glGenBuffersARB(	1,	&m_nVBOVertices	);	 	 	 	 	 	 	

	 glBindBufferARB(	GL_ARRAY_BUFFER_ARB,	m_nVBOVertices	);		 	

	 glBufferDataARB(	GL_ARRAY_BUFFER_ARB,	m_nVertexCount*3*sizeof(float),	m_pVertices,	GL_STATIC_DRAW_ARB	);

glGenBuffersARB(	1,	&m_nVBOTexCoords	);	//	
glBindBufferARB(	GL_ARRAY_BUFFER_ARB,	m_nVBOTexCoords	);	
glBufferDataARB(	GL_ARRAY_BUFFER_ARB,
m_nVertexCount*2*sizeof(float),	m_pTexCoords,	GL_STATIC_DRAW_ARB	);

//	
delete	[]	m_pVertices;	m_pVertices	=	NULL;
delete	[]	m_pTexCoords;	m_pTexCoords	=	NULL

		}

VBO

//

BOOL	Initialize	(GL_Window*	window,	Keys*	keys)		 	 	 	

{

	 g_window	 =	window;

	 g_keys	 	 =	keys;

	 //	

	 g_pMesh	=	new	CMesh();	 	 	 	 	 	 	 	 	 	

	 if(	!g_pMesh->LoadHeightmap(	"terrain.bmp",	 	 	 	 	

	 	 	 	 	 	 	 	 MESH_HEIGHTSCALE,

	 	 	 	 	 	 	 	 MESH_RESOLUTION	)	)

	 {

	 	 MessageBox(	NULL,	"Error	Loading	Heightmap",	"Error",	MB_OK	);



	 	 return	false;

	 }

	 //	VBO

#ifndef	NO_VBOS

	 g_fVBOSupported	=	IsExtensionSupported(	"GL_ARB_vertex_buffer_object"	);

	 if(	g_fVBOSupported	)

	 {

	 	 //	

	 	 glGenBuffersARB	=	(PFNGLGENBUFFERSARBPROC)	wglGetProcAddress("glGenBuffersARB");

	 	 glBindBufferARB	=	(PFNGLBINDBUFFERARBPROC)	wglGetProcAddress("glBindBufferARB");

	 	 glBufferDataARB	=	(PFNGLBUFFERDATAARBPROC)	wglGetProcAddress("glBufferDataARB");

	 	 glDeleteBuffersARB	=	(PFNGLDELETEBUFFERSARBPROC)	wglGetProcAddress("glDeleteBuffersARB");

	 	 //	VBO

	 	 g_pMesh->BuildVBOs();	 	 	 	 	 	 	 	 	

	 }

#else	

	 g_fVBOSupported	=	false;

#endif

	 //OpenGL

	 glClearColor	(0.0f,	0.0f,	0.0f,	0.5f);	 	 	 	 	 	

	 glClearDepth	(1.0f);	 	 	 	 	 	 	 	 	 	

	 glDepthFunc	(GL_LEQUAL);	 	 	 	 	 	 	 	 	

	 glEnable	(GL_DEPTH_TEST);	 	 	 	 	 	 	 	 	

	 glShadeModel	(GL_SMOOTH);	 	 	 	 	 	 	 	 	

	 glHint	(GL_PERSPECTIVE_CORRECTION_HINT,	GL_NICEST);	 	 	

	 glEnable(	GL_TEXTURE_2D	);	 	 	 	 	 	 	 	 	

	 glColor4f(	1.0f,	1.0f,	1.0f,	1.0f	);	 	 	 	 	 	

	 return	TRUE;	 	 	 	 	 	 	 	 	 	 	 	

}

//	

bool	IsExtensionSupported(	char*	szTargetExtension	)

{

	 const	unsigned	char	*pszExtensions	=	NULL;

	 const	unsigned	char	*pszStart;

	 unsigned	char	*pszWhere,	*pszTerminator;

	 pszWhere	=	(unsigned	char	*)	strchr(	szTargetExtension,	'	'	);

	 if(	pszWhere	||	*szTargetExtension	==	'\0'	)

	 	 return	false;



	 //	

	 pszExtensions	=	glGetString(	GL_EXTENSIONS	);

	 //	

	 pszStart	=	pszExtensions;

	 for(;;)

	 {

	 	 pszWhere	=	(unsigned	char	*)	strstr(	(const	char	*)	pszStart,	szTargetExtension	);

	 	 if(	!pszWhere	)

	 	 	 break;

	 	 pszTerminator	=	pszWhere	+	strlen(	szTargetExtension	);

	 	 if(	pszWhere	==	pszStart	||	*(	pszWhere	-	1	)	==	'	'	)

	 	 	 if(	*pszTerminator	==	'	'	||	*pszTerminator	==	'\0'	)

	 	 	 	 //True

	 	 	 	 return	true;

	 	 pszStart	=	pszTerminator;

	 }

	 return	false;

}

,,.

void	Draw	(void)

{

	 glClear	(GL_COLOR_BUFFER_BIT	|	GL_DEPTH_BUFFER_BIT);	 	

	 glLoadIdentity	();	 	 	 	 	 	 	 	 	 	 	

//	
if(	GetTickCount()	-	g_dwLastFPS	>=	1000	)	
{
g_dwLastFPS	=	GetTickCount();	
g_nFPS	=	g_nFrames;	
g_nFrames	=	0;

char	szTitle[256]={0};	
sprintf(	szTitle,	"Lesson	45:	NeHe	&	Paul	Frazee's	VBO	Tut	-	%d	Triangles,	%d
FPS",	g_pMesh->m_nVertexCount	/	3,	g_nFPS	);
if(	g_fVBOSupported	)	//	VBO
strcat(	szTitle,	",	Using	VBOs"	);
else



strcat(	szTitle,	",	Not	Using	VBOs"	);
SetWindowText(	g_window->hWnd,	szTitle	);	//	
}
g_nFrames++;	

//	
glTranslatef(	0.0f,	-220.0f,	0.0f	);	
glRotatef(	10.0f,	1.0f,	0.0f,	0.0f	);	
glRotatef(	g_flYRot,	0.0f,	1.0f,	0.0f	);

//	
glEnableClientState(	GL_VERTEX_ARRAY	);	
glEnableClientState(	GL_TEXTURE_COORD_ARRAY	);

VBOOpenGLVBOOpenGLglVertexPointer
VBOVBONULL

	

	 //	VBO

	 if(	g_fVBOSupported	)

	 {

	 	 glBindBufferARB(	GL_ARRAY_BUFFER_ARB,	g_pMesh->m_nVBOVertices	);

	 	 glVertexPointer(	3,	GL_FLOAT,	0,	(char	*)	NULL	);	 	 //	

	 	 glBindBufferARB(	GL_ARRAY_BUFFER_ARB,	g_pMesh->m_nVBOTexCoords	);

	 	 glTexCoordPointer(	2,	GL_FLOAT,	0,	(char	*)	NULL	);	 	 //	

	 }	

	 //	VBO

	 else

	 {

	 	 glVertexPointer(	3,	GL_FLOAT,	0,	g_pMesh->m_pVertices	);	

	 	 glTexCoordPointer(	2,	GL_FLOAT,	0,	g_pMesh->m_pTexCoords	);	

	 }

,



//	

	 glDrawArrays(	GL_TRIANGLES,	0,	g_pMesh->m_nVertexCount	);	 	

,OpenGL.

	 glDisableClientState(	GL_VERTEX_ARRAY	);	 	 	 	

	 glDisableClientState(	GL_TEXTURE_COORD_ARRAY	);		 	

}

VBO,SGI:
http://oss.sgi.com/projects/ogl-sample/registry

,,,.
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ARB_MULTISAMPLE

	

	

Vid_mem	=	sizeof(Front_buffer)	+	sizeof(Back_buffer)	+	num_samples

	 	 *	(sizeof(Front_buffer)	+sizeof(ZS_buffer))

GDC2002	--	OpenGL	Multisample
OpenGL	Pixel	Formats	and	Multisample	Antialiasing

1

http://developer.nvidia.com/attach/3464
http://developer.nvidia.com/attach/2064


2
3
4

ARB_Multisample

#include	<windows.h>

#include	<gl.h>

#include	<glu.h>

#include	"arb_multisample.h"

//	

#define	WGL_SAMPLE_BUFFERS_ARB	 0x2041

#define	WGL_SAMPLES_ARB		 0x2042

bool	arbMultisampleSupported	=	false;
int	arbMultisampleFormat	=	0;

true

	

//	

bool	WGLisExtensionSupported(const	char	*extension)

{

	 const	size_t	extlen	=	strlen(extension);

	 const	char	*supported	=	NULL;

//	WGL
PROC	wglGetExtString	=	wglGetProcAddress("wglGetExtensionsStringARB");



if	(wglGetExtString)
supported	=	((char*(__stdcall*)(HDC))wglGetExtString)(wglGetCurrentDC());

//OpenGL
if	(supported	==	NULL)
supported	=	(char*)glGetString(GL_EXTENSIONS);

//	
if	(supported	==	NULL)
return	false;

//	
for	(const	char*	p	=	supported;	;	p++)
{
p	=	strstr(p,	extension);

if	(p	==	NULL)
return	false;

if	((p==supported	||	p[-1]=='	')	&&	(p[extlen]=='\0'	||	p[extlen]=='	'))
return	true;	
}
}

true

//	

bool	InitMultisample(HINSTANCE	hInstance,HWND	hWnd,PIXELFORMATDESCRIPTOR	pfd)

{		

	 	//	

	 if	(!WGLisExtensionSupported("WGL_ARB_multisample"))

	 {

	 	 arbMultisampleSupported=false;

	 	 return	false;

	 }

//	wglChoosePixelFormatARB
PFNWGLCHOOSEPIXELFORMATARBPROC	wglChoosePixelFormatARB	=



(PFNWGLCHOOSEPIXELFORMATARBPROC)wglGetProcAddress("wglChoosePixelFormatARB");
if	(!wglChoosePixelFormatARB)	
{
arbMultisampleSupported=false;
return	false;
}

HDC	hDC	=	GetDC(hWnd);

int	pixelFormat;
int	valid;
UINT	numFormats;
float	fAttributes[]	=	{0,0};

//
int	iAttributes[]	=
{
WGL_DRAW_TO_WINDOW_ARB,GL_TRUE,
WGL_SUPPORT_OPENGL_ARB,GL_TRUE,
WGL_ACCELERATION_ARB,WGL_FULL_ACCELERATION_ARB,
WGL_COLOR_BITS_ARB,24,
WGL_ALPHA_BITS_ARB,8,
WGL_DEPTH_BITS_ARB,16,
WGL_STENCIL_BITS_ARB,0,
WGL_DOUBLE_BUFFER_ARB,GL_TRUE,
WGL_SAMPLE_BUFFERS_ARB,GL_TRUE,
WGL_SAMPLES_ARB,4,
0,0
};

//	4
valid	=
wglChoosePixelFormatARB(hDC,iAttributes,fAttributes,1,&pixelFormat,&numFormats);
//	truenumformats1
if	(valid	&&	numFormats	>=	1)
{
arbMultisampleSupported	=	true;
arbMultisampleFormat	=	pixelFormat;	
return	arbMultisampleSupported;



}

//	2
iAttributes[19]	=	2;
//	truenumformats1
valid	=
wglChoosePixelFormatARB(hDC,iAttributes,fAttributes,1,&pixelFormat,&numFormats);
if	(valid	&&	numFormats	>=	1)
{
arbMultisampleSupported	=	true;
arbMultisampleFormat	=	pixelFormat;	
return	arbMultisampleSupported;
}

//	
return	arbMultisampleSupported;
}

#include	<windows.h>	 	 	 	 	 	 	 	

#include	<gl/gl.h>	 	 	 	 	 	 	 	

#include	<gl/glu.h>	 	 	 	 	 	 	

#include	"NeHeGL.h"	

		#include	"ARB_MULTISAMPLE.h"

BOOL	DestroyWindowGL	(GL_Window*	window);
BOOL	CreateWindowGL	(GL_Window*	window);

CreateWindowGL

	 //

	 if(!arbMultisampleSupported)

	 {



	 	 PixelFormat	=	ChoosePixelFormat	(window->hDC,	&pfd);	 	 	 	

	 	 if	(PixelFormat	==	0)	 	 	 	 	 	 	 	 	 	 	 	

	 	 {	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 				 	 	 	 	 	 	 	 	 	 	 	 			

	 	 	 ReleaseDC	(window->hWnd,	window->hDC);	 	 	 	 	 	 	

	 	 	 window->hDC	=	0;	 	 	 	 	 	 	 	 	 	 	 	

	 	 	 DestroyWindow	(window->hWnd);	 	 	 	 	 	 	 	

	 	 	 window->hWnd	=	0;	 	 	 	 	 	 	 	 	 	 	

	 	 	 return	FALSE;	 	 	 	 	 	 	 	 	 	 	 	 	

	 	 }

}
//
else
{
PixelFormat	=	arbMultisampleFormat;	//
}

	 //

	 if(!arbMultisampleSupported	&&	CHECK_FOR_MULTISAMPLE)

	 {

	 	 //

	 	 if(InitMultisample(window->init.application->hInstance,window->hWnd,pfd))

	 	 {

	 	 	 //

	 	 	 DestroyWindowGL	(window);

	 	 	 //

	 	 	 return	CreateWindowGL(window);

	 	 }

	 }

glEnable(GL_MULTISAMPLE_ARB);

//	



glDisable(GL_MULTISAMPLE_ARB);
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CG	

nVidioGPUCHLSL,OpenGL
GLSL,ATIshaderMonker:)

CPUGPUCg

OpenGLCg

NeHeGLnVidia(developer.nvidia.com)

CgOpenGL

nVidiaCg	Compiler1.1nvidia1.1

	

Cg



1
2

(wave.cg)wave.cg

struct	appdata	

{

	 float4	position	:	POSITION;

	 float4	color	 :	COLOR0;

	 float3	wave	 :	COLOR1;

};

,,

,

struct	vfconn

{

	 float4	HPos	 :	POSITION;

	 float4	Col0	 :	COLOR0;

};

Cg,:

	

vfconn	main(appdata	IN,	uniform	float4x4	ModelViewProj)
{
vfconn	OUT;	//	

//	y



IN.position.y	=	(	sin(IN.wave.x	+	(IN.position.x	/	5.0)	)	+	sin(IN.wave.x	+
(IN.position.z	/	4.0)	)	)	*	2.5f;

//	
OUT.HPos	=	mul(ModelViewProj,	IN.position);

//	
OUT.Col0.xyz	=	IN.color.xyz;

return	OUT;
}

,.

,cg,

#include	<cg\cg.h>	 	 	 	 	 	 	 	 	

#include	<cg\cggl.h>	 	 	 	 	 	 	 	 	

#pragma	comment(	lib,	"cg.lib"	)	 	 	 	 	 	 	

#pragma	comment(	lib,	"cggl.lib"	)	 	 	 	 	 	 	

cg

#define		 SIZE	 64	 	 	 	 	 	 	

bool	 	 cg_enable	=	TRUE,	sp;	 	 	 	 	 	 	

GLfloat		 mesh[SIZE][SIZE][3];	 	 	 	 	 	 	

GLfloat		 wave_movement	=	0.0f;	 	 	 	 	 	

cg



	 CGcontext	 cgContext;	 	 	 	 	 	 	 	

CGcontext,Cg,,

CGprogram,

CGprogram	 cgProgram;	 	 	 	 	 	 	

CGprofile	 cgVertexProfile;	 	 	 	 	 	

Cg

CGparameter	 position,	color,	modelViewMatrix,	wave;		 	 	

	 glPolygonMode(GL_FRONT_AND_BACK,	GL_LINE);	 	 	 	 	

for	(int	x	=	0;	x	<	SIZE;	x++)
{
for	(int	z	=	0;	z	<	SIZE;	z++)
{
mesh[x][z][0]	=	(float)	(SIZE	/	2)	-	x;	
mesh[x][z][1]	=	0.0f;	
mesh[x][z][2]	=	(float)	(SIZE	/	2)	-	z;	
}



}

Cg

	

//	Cg

	 cgContext	=	cgCreateContext();	 	 	 	 	 	 	

//	
if	(cgContext	==	NULL)
{
MessageBox(NULL,	"Failed	To	Create	Cg	Context",	"Error",	MB_OK);
return	FALSE;	
}

Cg

cgVertexProfile	=	cgGLGetLatestProfile(CG_GL_VERTEX);	 	 	 	

//	Cg
if	(cgVertexProfile	==	CG_PROFILE_UNKNOWN)
{
MessageBox(NULL,	"Invalid	profile	type",	"Error",	MB_OK);
return	FALSE;	
}

cgGLSetOptimalOptions(cgVertexProfile);	//	

CG_GL_FRAGMENTCG_PROFILE_UNKNOWCg



//	Cg

	 cgProgram	=	cgCreateProgramFromFile(cgContext,	CG_SOURCE,	"CG/Wave.cg",	cgVertexProfile,	"main",	0);

//	
if	(cgProgram	==	NULL)
{
CGerror	Error	=	cgGetError();
MessageBox(NULL,	cgGetErrorString(Error),	"Error",	MB_OK);
return	FALSE;	
}

Cg

//	

	 cgGLLoadProgram(cgProgram);

GPU

	 //	Cg

	 position	 =	cgGetNamedParameter(cgProgram,	"IN.position");

	 color	 	 =	cgGetNamedParameter(cgProgram,	"IN.color");

	 wave	 	 =	cgGetNamedParameter(cgProgram,	"IN.wave");

	 modelViewMatrix	=	cgGetNamedParameter(cgProgram,	"ModelViewProj");

return	TRUE;	

Cg



cgDestroyContext(cgContext);	 	 	 	 	 	 	

Cg

if	(g_keys->keyDown	['	']	&&	!sp)

	 {

	 	 sp=TRUE;

	 	 cg_enable=!cg_enable;

	 }

if	(!g_keys->keyDown	['	'])

	 	 sp=FALSE;

	

	 gluLookAt(0.0f,	25.0f,	-45.0f,	0.0f,	0.0f,	0.0f,	0,	1,	0);

//	Cg

	 cgGLSetStateMatrixParameter(modelViewMatrix,	CG_GL_MODELVIEW_PROJECTION_MATRIX,	CG_GL_MATRIX_IDENTITY);

Cg

cg

	 //	Cg

	 if	(cg_enable)

	 {

	 	 //	

	 	 cgGLEnableProfile(cgVertexProfile);	 	 	 	 	 	 	 	

	 	 //	



	 	 cgGLBindProgram(cgProgram);

	 	 //	

	 	 cgGLSetParameter4f(color,	0.5f,	1.0f,	0.5f,	1.0f);

	 }

	 //	

	 for	(int	x	=	0;	x	<	SIZE	-	1;	x++)

	 {

	 	 glBegin(GL_TRIANGLE_STRIP);

	 	 for	(int	z	=	0;	z	<	SIZE	-	1;	z++)

	 	 {

	 	 	 //	Wave

	 	 	 cgGLSetParameter3f(wave,	wave_movement,	1.0f,	1.0f);

	 	 	 //

	 	 	 glVertex3f(mesh[x][z][0],	mesh[x][z][1],	mesh[x][z][2]);	 	

	 	 	 glVertex3f(mesh[x+1][z][0],	mesh[x+1][z][1],	mesh[x+1][z][2]);	

	 	 	 wave_movement	+=	0.00001f;	 	 	 	 	 	 	 	 	

	 	 	 if	(wave_movement	>	TWO_PI)	 	 	 	 	 	 	 	 	

	 	 	 	 wave_movement	=	0.0f;

	 	 }

	 	 //Cg

	 	 glEnd();

	 }

if	(cg_enable)

	 	 cgGLDisableProfile(cgVertexProfile);	 	 	 	 	

,.Cg
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,,.

By	Terence	J.	Grant	(tjgrant@tatewake.com)

?

Bretton	Wade’sKen	Shoemake’s	

[-11]

	

MousePt.X		=		((MousePt.X	/	((Width		-1)	/	2))	-1);

MousePt.Y		=	-((MousePt.Y	/	((Height	-1)	/	2))-1);

z0zz



	

ArcBall_t::ArcBall_t(GLfloat	NewWidth,	GLfloat	NewHeight)

void				ArcBall_t::click(const	Point2fT*	NewPt)

void	ArcBall_t::drag(const	Point2fT*	NewPt,	Quat4fT*	NewRot)

void				ArcBall_t::setBounds(GLfloat	NewWidth,	GLfloat	NewHeight)

Matrix4fT	 Transform	=	{		1.0f,		0.0f,		0.0f,		0.0f,

	 	 	 							0.0f,		1.0f,		0.0f,		0.0f,

	 	 	 							0.0f,		0.0f,		1.0f,		0.0f,

	 	 	 							0.0f,		0.0f,		0.0f,		1.0f	};



Matrix3fT	LastRot	=	{	1.0f,	0.0f,	0.0f,	
0.0f,	1.0f,	0.0f,
0.0f,	0.0f,	1.0f	};

Matrix3fT	ThisRot	=	{	1.0f,	0.0f,	0.0f,	
0.0f,	1.0f,	0.0f,
0.0f,	0.0f,	1.0f	};

ArcBallT	ArcBall(640.0f,	480.0f);	
Point2fT	MousePt;	
bool	isClicked	=	false;	//	
bool	isRClicked	=	false;	//	
bool	isDragging	=	false;	//	

transformlastRotthisRot

ReshapeGL

	

void	ReshapeGL	(int	width,	int	height)

{

	 .	.	.

	 ArcBall.setBounds((GLfloat)width,	(GLfloat)height);	 	 	

}

//	
LRESULT	CALLBACK	WindowProc	(HWND	hWnd,	UINT	uMsg,	WPARAM
wParam,	LPARAM	lParam)
{
.	.	.
case	WM_MOUSEMOVE:
MousePt.s.X	=	(GLfloat)LOWORD(lParam);
MousePt.s.Y	=	(GLfloat)HIWORD(lParam);
isClicked	=	(LOWORD(wParam)	&	MK_LBUTTON)	?	true	:	false;



isRClicked	=	(LOWORD(wParam)	&	MK_RBUTTON)	?	true	:	false;
break;

case	WM_LBUTTONUP:	isClicked	=	false;	break;
case	WM_RBUTTONUP:	isRClicked	=	false;	break;
case	WM_LBUTTONDOWN:	isClicked	=	true;	break;
case	WM_RBUTTONDOWN:	isRClicked	=	true;	break;
.	.	.
}

Update

if	(isRClicked)		 	 	 	 	 	 	 	 	

{

	 Matrix3fSetIdentity(&LastRot);

		Matrix3fSetIdentity(&ThisRot);

		Matrix4fSetRotationFromMatrix3f(&Transform,	&ThisRot);

		}

if	(!isDragging)	//	
{
if	(isClicked)	//	
{
isDragging	=	true;	//	true
LastRot	=	ThisRot;	
ArcBall.click(&MousePt);	
}
}
else
{
if	(isClicked)	//
{
Quat4fT	ThisQuat;

ArcBall.drag(&MousePt,	&ThisQuat);	//	
Matrix3fSetRotationFromQuat4f(&ThisRot,	&ThisQuat);	//	
Matrix3fMulMatrix3f(&ThisRot,	&LastRot);	



Matrix4fSetRotationFromMatrix3f(&Transform,	&ThisRot);	
}
else	//	false
isDragging	=	false;
}

glPushMatrix();		 	 	 	 	 	 	 	

	 glMultMatrixf(Transform.M);	 	 	 	 	 	 	

glBegin(GL_TRIANGLES);	//	
.	.	.
glEnd();

glPopMatrix();	//	
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SplashResolution
	

typedef	enum	 SplashResolution	

{	

	 	 sr640x480,

	 	 sr800x600,

	 	 sr1024x768	

};



sr640x480
640x480

sr800x600
800x600

sr1024x768
1024x768



SplashDepth
	

typedef	enum	 SplashDepth	

{	

	 sd8bit,

	 sd16bit,

	 sd32bit	

};



sd8bit
8

sd16bit
16

sd32bit
32



TextType
	

typedef	struct	TextType	

{

	 std	::	string	 name;	 	 //	

	 int	 	 	 	 size;	 	 //	

	 bool	 	 	 bold;	 	 //	

	 bool	 	 	 italic;		 //	

	 bool	 	 	 underline;	 //	

	 float	 	 	 depth;	 	 //	z

}TextType;



name

size

bold

italic

underline

depth
z


