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OpenGL & GLUT

O OpenGL
= http://www.opengl.org/
= http://www.sgi.com/software/opengl
= Windows95 ©] % OpenGL ©] %F0.2 517} Q)&
m ftp:/ /ftp.microsfot.com/softlib/ MSLFILES/ opengl95.exe
o GLUT for Win32
= http:/ /www.xmission.com/~nate/glut.html
= glut-3.7.6-bin.zip U & ¥t 7]
0 GLUT for LINUX
= http://www.opengl.org/resources/libraries/ glut/
= http:/ /rpmfind.net/linux/rpm2html/search.php?query=glut
» glut-3.7-9.i386.rpm W & 7]
u rpm —rebuild glut-3.7-9.i1386.rpm (as root)

Installing OpenGL & GLUT

C:\Program Files\ Microsoft Visual Studio 8\ VC\ PlatformSDK

O LibrariesE Visual C++2] 1lib\ ol A |

= Opengl32.lib

= Glu32.lib

= Glut32.lib
O Include files<- Visual C++2] include\GL\ I A %]

® GLh

= Glu.h

= Gluth

0 Dynamically-linked libraries & c:\ WINDOWS\ system32
(Windows XP) of] A %]
= Opengl32.dll
= Glu32.dll
= Glut32.dll

Compiling OpenGL/GLUT Programs

O VC++ 213
0 ZRAE A2 vE7]
= ™| 57ol A] File->New->Projects
= Win32 Console Application 41 &
w LRAE o] F A4
O Linker®] library files< *|
= 570 A Project->Settings->link->Object/library modules
(Project->Properties->Linker->Input->Additional dependencies)
= opengl32.1ib glu32.lib glut32.libE ¥+
0 Ao 5 A2 9]
= 57o A Project->Add to Project-> Files
= 3 o] F A A

0 = (build) (F7)2} A 3 (execute) (F5)




Compiling OpenGL/GLUT Programs

O LINUX AF8-AF= cc 7 3F A L makefiles ©]-8-3F A
o cc AL
m %cc -I/usr/X11R6/include Erogram .C -0 program -

L/usr/X11R6/1ib -lglut -IGLU -IGL -IXm -1Xi -IXext -1X11 -Im
-Ipthread

= %./program

O Makefiles o}&l| 9} 7] ®H&31, %make

CFLAGS = -I/usr/X11R6/include

LIBS = -L/usr/X11R6/1ib -Iglut -IGLU -IGL -1Xm -1Xi -IXext -
IX11 -Im -Ipthread

program: program.c
$(CC) (3CFLAGS) program.c -o program $(LIBS)

Windows System

o = A2
= Microsoft Windows
= X Window systems
0 =% A|2~E 3} OpenGL A| 2~ 81 L5 g ~F]
g E s Al ~EQ)
O OpenGL T2agHS 7] Y=
o AbE Q=S ATl A Al BT A aE ALES o R
AL z2agy -3
s A2y oA A ]l e ~E Al 819l OpenGL
A ES Qg Al E o] A
= OpenGLOlA Al & 8t= 3HrES AHEshe] 3k 123 =
EERE RS
= U&= OpenGL 2t o] A A= st=9)o] & Ao ekaL gl = AHE:
AL S Al 2Ho] EEHOE o T 5 Y= Fo|= A3

OpenGL

o A2 e 2AF (SGI)7F el 33k 1=
gho]lB.e 2] API
o 27h9 A% A (F o] S 002 A2 ) 341919
ExAow H
O OpenGL 18F 2 3 T2 087 Ao &
752 A HA e
o C/C++,Java, Fortran, Python & B ¢10] ¢ AF&-7}5
0 OpenGL<- st=9of o T 44 <
= No I/O library
= No specific model loading mechanism

)
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EE
o
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= No hardware specific functions (but available as extensions)

OpenGL and Windowing Toolkits

O OpenGL-> st= 9 o] of] T H 4|
= Problems displaying OpenGL scenes in a specific windowing
environment

= Different platforms have different ways to integrate OpenGL with
their windowing environment

= X Window System (GLX)
= Apple (AGL)

= Windows (WGL)

= IBM OS/2 (PGL)




OpenGL/GLUT Programming

OpenGL/GLUT Programming

0 ©<d Q-5 o= T2 AA

#include <GL/glut.h>

void display (void)

{

}

int main(int argc, char *argv(])

{
glutlnit(&argc, argv);
glutCreateWindow (argv|[0]);
glutDisplayFunc(display);
glutMainLoop();
return 0;

O void glutlnit([int *argc, char **argv)
= GLUT®9} OpenGL 3t & %718} Q1579 := main®] QIFE 10 &
A<,
O int glutCreateWindow(char *name)
s G2 o= . 1 name 1 9 =5-9] o] Fo] Blo] & Hiel
3z /\] E]
O void glutDisplayFunc(void (*func)(void))
= 15 funcE EH ¢ E—orlﬂoﬂ golet=(F, 1S 18 x)
callback%v‘ ¥olH. Aw97) de E] 74 U & dx=ol ofsf A
AE=S7 oA aEdold o o] F7F 43
O void glutMainLoop(vmd)
= GLUT F2Z. o] &9 3F 2 T2 a3 o|iEES 7|t = A 4.

OpenGL/GLUT Programming

OpenGL/GLUT Programming

09502 AR geldoz el wa g oA

#include <GL/glut.h>

void display (void)

{
glClear(GL_COLOR_BUFFER_BIT);
glFlush();

}

void init (void)

{
}

int main(int argc, char *argv(])

{

glClearColor(0.0, 0.0, 1.0, 1.0);

glutnit(&argc, argv);
glutInitDisplayMode(GLUT_RGBA);
glutCreateWindow (argv[0]);
glutDisplayFunc(display);

init();

glutMainLoop();

return 0;
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O void glutlnitDisplayMode(unsigned int mode)
[ 1’4/\ dolo] A RE=E A Modeo| GLUT_RGBAE A A A<
1:_ Aﬂ_/] x] 8- RGBE /\].Q.ﬂ KN ;(] 1 HPoﬂ o] tﬂ}\ 71{»;]. =
(GLUT_INDEX) = A 45hE a8 AT 5 S
O void glClearColor(Glclampf R, Glclampf G, Glclampf B,
Glclampf A)
w AE9E5 AR Hed o M3 AA R,G, B
7F4.(0,0,0, 1)< A7t WA o] &
O void glClear(Glbitfield mask)
= S A5 H S Maskel = 15 Ash= Mo S A4 A
OpenGLo] #&] sk st <] lﬂvﬂ(‘ﬂ 2.2])e] & color buffer depth
buffer, stencil buffer, overlay buffer, 5] A A &3t
GL_COLOR BUFFERE 7|4 81 < ufi= 2] m =]k 2% 247,
O void glFlush(void)

w o] S ob A A H A 252 OpenGLYE &S A5 8.

A= 0~1 Aol 9] gh&
19,

m[o~




OpenGL/GLUT Program &4 ¢

OpenGL/GLUT Programming

o 95 ol M-S a28l= T2 oA
#include <GL/glut.h>
void display (void)
{
glClear(GL_COLOR_BUFFER_BIT);
glBegin(GL_LINE_LOOP);
glVertex2d(-0.9, -0.9);
glVertex2d (0.9, -0.9);
glVertex2d (0.9, 0.9);
glVertex2d(-0.9, 0.9);
glEnd();
glFlush();
}
void init (void)
{
/P ABRE
}
int main(int arge, char *argv([])
{
/* Eﬁ 7g 3/4\% * / 13
}

O void glBegin(GLenum mode)
O void glEnd(void)

» £35S 18 E Y, glBegin() ¥ glEnd() Akolell 1 =3 ] 7} A <]
FxAE AA s g5 = Modedl GL_POINTS, GL_LINES,
GL_POLYGON, 5% =9 BF9l& A4,

O void glVertex2d(GLdouble x, GLdouble y)

w o] 22k o HFAE A S AR 1] FEle
Gldouble%. Float & B = glVertex2f(..) & int 3 B = glVertex2i(..) &
A3
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OpenGL/GLUT Programming

OpenGL/GLUT Programming

o AEg ol £PL AY Ash L oA

#include <GL/glut.h>

void display (void)

{
glClear(GL_COLOR_BUFFER_BIT);
glColor3d(1.0, 0.0, 0.0);
glBegin(GL_POLYGON);
glVertex2d(-0.9, -0.9);
glVertex2d (0.9, -0.9);
glVertex2d(0.9, 0.9);
glVertex2d(-0.9, 0.9);
glEnd();
glFlush();
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O void glColor3d(GLdouble r, GLdouble g, GLdouble b)
m o] S 199 A3 A AL Q1= GLdouble FEl =2, 1, g, boll =
712 0~19] W 9loll A A4 157} Float & Bl = glColor3f(..)E int
& Hl = glColor3i(..) & AH&-3t.

16




OpenGL/GLUT Programming

Geometry Primitives

o =890 AS AAnir) A Ae= T2 o)

O Draw a star

A

#include <GL/glut.h> = GL_POINTS
void display (void) = GL_LINES v5
{ = GL_LINE_STRIP
glClear(GL_COLOR_BUFFER_BIT); - -
glBegin(GL_POLYGON); = GL_LINE_LOOP
glColor3d(1.0, 0.0, 0.0); // red O Draw an octagon
glVertex2d(-0.9, -0.9); s GL POLYGONS vl 3
glColor3d(0.0, 1.0, 0.0); // green -
glVertex2d (0.9, -0.9); = GL_QUADS v3
glColor3d (0.0, 0.0, 1.0); // blue = GL_TRIANGLES ) 4
glVertex2d(0.9, 0.9); =  GL_TRIANGLE_FAN v v
gigi‘t’g‘gg 918 90)'_0); /1 yellow =  GL_TRIANGLE_STRIP
gmndo; o =  GL_QUAD_STRIP vl v5
glFlush();
} v8 v6
v7
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Lab

0 OpenGL Z 27131 A & FhaLsto] 374 o] o] A zto]
Qe =8 7] (4, A7, A, 072 T dste
= clear.cpp el Al A A Z}a} =5 ghe,
7| HE ‘qE=Q HES 2, T2 73o] X .
= 7]H=SPACEBAR HES F2H, B3 (M, 443, AH,
Q7+) & vk =5 g

= A - (-1.0,0.0) (1.0, 0.0)

= 4H7+E - (-0.8,-0.8), (0.0,0.8), (0.8, -0.8)

= AMZHE - (-0.8,-0.8), (0.8, -0.8), (0.8, 0.8), (-0.8, 0.8)

= 27+ - (0.0, 0.75), (0.75, 0.15), (0.45, -0.65), (-0.45, -0.65), (-0.75,
0.15)
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