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http://www.opengl.org/

OpenGL APIs

OpenGL core library
gl.h opengl32.lib opengl32.dll

GLU(OpenGL Utility Library) - part of openGL
glu.h glu32.lib glu32.dll

GLUT(OpenGL Utility Toolkit) - not part of openGL
glut.h glut32.lib glut32.dll
OpenGL Extensions

glew, etc..




Installation

* OpenGL core, GLU-= O|O| windows0Of A X| £ A=Z

* GLUT
Mark Kilgard7} 7|| &St GLUT-= open sourceZ} OfL| 10 @ 2H.= O
OOl E | X| RE%X7| I Z O freeglutS CH Al AFE
http://freeglut.sourceforge.net/

http://www.transmissionzero.co.uk/software/freeglut-devel/
(prepackaged for MSVC and MinGW)



http://freeglut.sourceforge.net/
http://www.transmissionzero.co.uk/software/freeglut-devel/
http://www.transmissionzero.co.uk/software/freeglut-devel/
http://www.transmissionzero.co.uk/software/freeglut-devel/

Installation

freeglut 2.6.0 MSVC Package C|-2, & =5} K|
header
S(VSInstallDir)\VC\includeOf| GLZ E S At
* lib
S(VSInstallDir)\VC\lib 0| freeglut.lib = A}
dll
windows\system32 EE = Al ZH O freeglut.dll = A}




New Project B

Templates:

Project Setting (1/3)

* File>New>Project>Win32 Console Application

* Select empty project

Project types:

[
E

E
£

Bl Hw’:isual C++

AL

MFC

i- Database Projects
i- Other Languages

- Distributed Systerns
i- Other Project Types
i- Test Projects

Visual Studio installe

TqWin32 Consale Applic  ©vee"
= Win32 Praject

My Templates

= search Online Ternpl:

Application Settings

Application Settings

Application type:
" Windows application
f+ Console application
" DLL
™ Static library
Additional options:
¥ Emoty proiect
I” Export symbols
¥ Brecompiled header

|& project for creating a Win32 console application

Mame: jopenGLTest
Location: IC:W
Solution Mame: jopenGLTest

[v Create directory for solution

=l

k. | Cancel

Add common header files for:
I~ a7
I~ Mrc




Project Setting (2/3)

* Project>Add New Item>C++ File

Add New Item - openGLTest d by

Categories: Templates: 55
= "{iﬁﬁﬁl' C++ Visual Studio installed templates

é----Cnde EWindnwa Farm

g----gata ] C++ File (.cpp)

- W‘?jj““”:e 4] HTML Page (. htm)

. Utility gl Static Discavery File (. disco)

‘.. Property Sheets IEI Header File { h)

Lz Midl File {,idl}

(gl Resource File {.rc)
Server Response File {5}
#)Module-Definition File (. def)
Registration Script {,rgs)
=] Property Sheet { vsprops)
43 Bitmap File {bmp) =l

|Creates a file containing C++ source code

[Marme: frnain,cpp

Location: |c:WnpenGLTesﬁh‘upenGLTest Browse,,, |

Add Cancel |




Project Setting (3/3)

* View>Property Pages>Add additional
dependencies

openGLTest Property Pages d |
Configuration: |Active(Dehug) | Platform: |.ﬁctiue(Win32) x| Configuration Manager... |
- Cammaon Properties Additional Dependencies opengl32.lib glu32 lib freeglut_lib
= Configuration Properties lgnore All Default Libraries Mo
g:as;zling lgnore Specific Library
B Module Definition File
=L &dd Module to Assembly
Ermbed Managed Resource File
Force Symbol References
Delay Loaded DLLs
&ssemhbly Link Resource
- Manifest Tool
- =ML Document Generato
- Browse Information
- Build Events
- Custormn Build Step
= Code &nalysis
- Application Yerifier

Additional Dependencies
Specifies additional itemns 1o add to the link line (ex: kernel32 lib): configuration specific,
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Simple Project

~ main,cpp | M Simplest OpenGL samp
o display b= IERCEE:
(Global Scope)
B #include <al/glut.hs
L
Bvoid displayi)
{
glClear(GL_COLOR_BUFFER_BIT);
glBegin(GL_TRIANGLES);
glColaraf(l.f, 1.f, 1.f);
glvertex2f(-a.5f, -0.5f);
glvertex2f(a.af, a.58f);
glvertex<2f(a.8f, -0.5f);
glEnd( );
glFlushi);
-1
B int main{int argc, char** argv)
1
glutInit{&argc, argv);
glutCreatellindow( " Simplest OpenGL sample™);
glutDisplayFuncidisplay);
glutMainLoop( ) ;
return @;
I}




Basic Template

* Main function

int main(int argc, char **argv)

{

glutInit(&argc, argv);

// Initialize windows..
// Register callback functions
// Initialize openGL properties

glutMainLoop();
return 0;




Basic Template k

Display
Window %ra,
* Initialize windows T
300
\ 400 \ l
Figure 2-61
° ° ° ° A 400 by 300 display window at position (50, 100)
VO 1 d 1 n 1 t w 1 n d OW ( ) relative to the top-left corner of the video display.

glutInitWindowPosition(50, 100);
glutInitWindowSize (400, 300);
glutInitDisplayMode (GLUT DOUBLE |GLUT_RGB);

glutCreateWindow(’An Example OpenGL Program”);




Basic Template

* Register callback functions

void initCallbackFunc()

{

glutDisplayFunc(display);
glutReshapeFunc(reshape);

glutKeyboardFunc(keyboard);
glutMouseFunc(mouse);
glutMotionFunc(motion);
glutIdleFunc(idle);




Basic Template

* Frequently used callback functions

void
void
void
void
void
void

display();

reshape(int width, int height);
keyboard(unsigned char key, int x, int y);
reshape(int button, int state, int x, int y);
reshape(int x, int y);

idle();

+ 7|E} callback function2 GLUT API spec= AF=x.




Basic Template

* Initialize OpenGL properties

void initOpenGL()

{
// light
glLightfv(GL_LIGHTO, GL_DIFFUSE, diffuse);
glLightfv(GL LIGHT®, GL_SPECULAR, specular);
glLightfv(GL_LIGHT®, GL_AMBIENT, ambient);
glLightfv(GL LIGHT®, GL_POSITION, position);
glEnable(GL LIGHTO);
glEnable(GL_LIGHTING);
// materials, etc..




OpenGL Primitives

GL LINES E?§ § ;

GL_LINE STRIP GL LINE LOOP

o &

GL TRIANGLES

‘ GL_QUADS

GL_QUAD STRIP

GL_POLYGON
GL_POINTS

GL_TRIANGLE STRIP GL_TRIANGLE_FAN




Drawing Primitives

glVertex3fv( v )

unsigned int
float
double

Number of Data Type Vector
components b - byte omit “v” for
2 - (x,y) ub - unsigned byte scalar form
3 - (x z) s - short
Y us - unsigned short
4 - (x,y,z,wW) ~ int glVertex2f( x, y )

Q. Hh £
|.|.




Drawing Primitives

M OpenGL test

example

vold drawRectangle()

1
glBegin(GL_POLYGON) ;
glColor3f(a.f, @.5f, a.f);
glverte«2f(-a.5f, -0.5f);
glverte«2f(-a.5f, @.5f);
glvertex2f( @.5f, @.5f);
glvertex2f( @.5f, -0.5f);
glEnd( ) ;
I}
color
normal

texture coordinate




Display Function

Il OpenGL test )

example

Bwold display()

{
gltlear(GL_COLOR_BUFFER_BIT);
"/ drawBectangle( );
glBeginialL_QUADS);
glColaraf(a.f, a.f, 1.f); glvertex2f(-0.5f, -0.5f);
glColar3af(a.f, 1.f, a.f); glvertex2f(-0.5f, @.5f);
glColor3af(l.f, 1.f, a.f); glvertex2f( 0.5f, @.5f);
glColar3af(l.f, a.f, a.f); glvertex2f( 0.5f, -0.5f);
glEnd();
"\ glFlush();
glutSwapBuffers();
I

glutInitDisplayMode(GLUT_RGB|GLUT_DEPTH|GLUT _DOUB
LE);

glClear(GL_COLOR_BUFFER_BIT|GL_DEPTH_BUFFER_BIT)
glutPostRedisplay()




3D Rendering

Camera analogy

World-space view SCreen-space view
GL_PROIJECTION

GL_MODELVIEW




3D Rendering

* Transformation

Model-View matrix
glTranslate
glRotate
glScale
gluLookAt

Projection matrix
glOrtho
gluOrtho2D
glFrustum
gluPerspective

Common
gIMatrixMode
glLoadldentity
glPushMatrix
glPopMatrix




3D Rendering

Projection transformation

World-space view SCreen-5 pace wie i

gluPerspective

World-space view Screen-space view

glOrtho




Reshape Function

void reshape(int width, int height)

M OpenGL test 10l x|

glViewport(x, y, width, height)

-~ |
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Clipping window




Reshape Function

generate new viewing volume
glOrtho(-width/2, width/2, -height/2, height/2, -1, 1)
gluPerspective(fovy, width/height, zNear, zFar)
=10l x|

Ivold reshape(int width, int height)
1
glviewport(a, @, width, height);
gliatrixtode(GL_PROIECTION);
glloadIdentity();
gluorthe2D(-1, 1, -1, 1);




References

http://www.opengl.org/sdk/docs/man/

http://www.opengl.org/documentation/specs/glut/spec3/spe
c3.html

http://freeglut.sourceforge.net/docs/api.php
http://www.xmission.com/~nate/tutors.html

Screen-space view

(-
7

Command manipulation window

GLfloat light_pos[]={ -2.00,2.00 ,2.00 ,1.00 }
GLfloat light_Ka[]={ 0.00 ,0.00 ,0.00 ,1.00 }
GLfloat light_Kd[]={ 1.00 ,1.00 ,1.00 ,1.00 };
GLfloat light_Ks[]={ 1.00 ,1.00 ,1.00 ,1.00 }

glLightfv(GL_L GL

GL_LIGHTO, GL_DIF|
GL_LIGHTO,

GLfloat material_Ka[]={ 0.11 ,
GlLfloat material_Kd[]={0.43 ,
GLfloat material_Ks[]={ 0.33 |
Gl float material_Ke[] ={ 0.00 ,
GlLfloat material_Se = 10 ;

World-space wiew

L_F IENT, m

Click on the arguments and move the mouse to modify values.




