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OpenGL & GLUT

O OpenGL
= http://www.opengl.org/
= http://www.sgi.com/software/opengl
= Windows95 ©] % OpenGL ©] F2 2 507} 9l 5.
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 W& 7]
o 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 1] & 37|
rpm -rebuild glut-3.7-9.i386.rpm (as root)

Installing OpenGL & GLUT

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

O LibrariesE Visual C++2] lib\ ol A %]

= Opengl32.lib

= Glu32.lib

m Glut32.1ib
O Include files2 Visual C++2] include\GL\ ©] 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 ZEAE AZ 7|
= ™| 570l A] File->New->Projects
= Win32 Console Application 41 &
w LRAE o] F A4
O Linker] library files<= *| 4
= W7o A Project->Settings->link->Object/library modules
(Project->Properties->Linker->Input->Additional dependencies)
= opengl32.1ib glu32.lib glut32.libE ¥+
0 ZRAE v A 2 ghs7)
= 57o A Project->Add to Project-> Files
= 3 o] F A A

o = (build) (F7)2 A 3 (execute) (F5)




Compiling OpenGL/GLUT Programs

0 LINUX AH8-A= cc 79+ 87 1 makefile s ©] 88 A
O cc A4
= %cc-1/usr/X11R6/include Erogram .C -0 program -

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

m %./program

O MakefileS o}l ¢} 2o ¥H& 31, %make

CFLAGS = -I/usr/X11R6/include

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

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

Windows System

0 Y=g A|=E
m Microsoft Windows
= X Window systems
o %5 A 2=E3 OpenGL A 2812 K5 2| 2~ H
:LEHT’J/\ }\]/\Eﬂ o]
0 OpenGL Z 2187 S 8}7] #la A=
B AR AT A 2B A] A ZstE Y AE A AES THlo 2
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w Az S A F42 Q1 2 2~ F A28 OpenGL
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Windows Programming Example

o0 9= 203 2HA 4
0 GLUT®} OpenGL Z 213 24 4

Win32 Program 2}/ 4|

o Y9x5 22 (window class) o HIAIA (Message)
typedef struct { typedef struct {
UINT cbSize; HWND hwnd;
UINT style; UINT message;
WNDPROC IpfnWndProc; WPARAM wParam;
int cbClsExtra; LPARAM IParam;
int cboWndExtra; DWORD time;
HINSTANCE hlinstance; POINT pt;
HICON hlcon; } MSG;
HCURSOR hCursor;
HBRUSH hbrBackground; o tlHlo] A Ful (DC, Device
LPCTSTR IpszMenuName; Context)
LPCTSTR lpszClassName; o GDI (Graphics Device

HICON hlconSmy; Interface)
} WNDCLASSEX;




#include "stdafx.h"

‘ LRESULT CALLBACK WndProc(HWND, UINT.

WPARAM. LPARAM]):

int APIENTRY WinMain{HINSTANCE hinstance.
HINSTANCE hPrevinstance,
LPSTR IpCmdLine. int nCmdShow) {
HWND hwnd: MSG msg: WNDCLASSEX weex:
static char szAppName[] = "SimpleWinProg";

weex.chSize = sizeof{f WNDCLASSEX):
weex.style = CS_HREDRAW | CS_VREDRAW:
weex. IpfaWndProc = (WNDPROC) WndProc:
weex.cbClsExtra = 0 weex.cbWndExtra = 0;
weex.hinstance = hinstance:

weex.hlcon = Loadlcon(NULL.JDI_APPLICATION):

weex.hCwrsor = LoadCursor(NULL, IDC_ARROW):

weex.hbrBackground = (HBRUSH)
CreateSolidBrush(RGB(66, 66, 111)):

weex.IpszMenuName = NULL:

weex IpszClassName = szAppName:

weex.hlconSm = Loadlcon(NULL,

IDI_APPLICATION):

RegisterClassEx(&weex):

hwnd = CreateWindow(szAppName.
"SimpleWindows Program”.
WS OVERLAPPEDWINDOW,

CW_USEDEFAULT. CW_USEDEFAULT.
500, 500, NULL, NULL. hinstance, NULL):

ShowWindow(hwnd, nCmdShow):
UpdateWindow(hwnd).

while (GetMessage(&msg, NULL, 0, 03) {
I'tanslateMessage(&msg):
DispatchMessage(&msg):

i

refurn msg.whParam:

LRESULT CALLBACK WndProc(HWND hwnd, UINT default:
message, WPARAM wParam.
LPARAM IParam) {
HDC hdec:
PAINTSTRUCT ps: ;

return DefWindowProc(hwnd, message,

wParam, IParam);

switch (message) { V
case WM _PAINT:
hde = BeginPaint(hwnd. &ps):
SelectObject(hde. GetStockObject{WHITE_PEN)):
MoveToEx(hdc. 0, 250, NULL}):
LineTo(hde, 250, 250);
EndPaint(hwnd. &ps):
break:
case WM CHAR:
if (wParam =='q") {
PostQuitMessage(0):

i
i

break:

case WM _DESTROY:
PostQuitMessage(0):
break; \\

OpenGL/GLUT Program 2}/ ¢

#include <stdio.i>
#include <stdlib.h=

#include <GL/gl
void display(veid) |
glClearColor(0.259, 0.259, 0.435, 1.0);
glClear(GL_COLOR_BUFFER_BIT):
alColor3f(1.0, 1.0, 1.0);
glBegin(GL_LINES):
glVertex2fi(-1.0. 0.0): glVertex2£(0.0. 0.0):
glEnd():
glFlush():

void keyboard(unsigned char key, int x, int y) {
switch (key) {
case'q'"
exit(0):

void RegisterCallback(void) {
glutDisplayFune(display):
glutKeyboardFune(keyboard).

void main(int arge, char **argv) {
glutInit(&arge. argv):
glutInitDisplayMode(GLUT_RGBA):
glutInitWindowSize(500, 500):
glutCreateWindow("My First OpenGL Code"):
RegisterCallback():
glutMainLoop():

OpenGL

o A Z L 24 (SGD7F AN e 3ake S1ef 2
#ho] B2l 2] API
0 27h9) 8% s (2] kg 002 A2 ) 3391
ExAoa B
= 1 ‘07T
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o C/C++,Java, Fortran, Python & Tt 1]
0 OpenGL+ sF=4oj ol & H 4 <
m No I/O library
= No specific model loading mechanism

[d
il
I
=
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= No Hardware specific functions (but available as extensions)
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OpenGL and Windowing Toolkits

OpenGL & GLUT

O OpenGL is hardware neutral

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)
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O OpenGL consists of commands related to drawing 2D &
3D objects (e.g., draw a triangle, define material
properties & texture, etc).

O Drawing takes place in some sort of window, controlled
by an operating system.

O OpenGL avoids including any sort of functions to create
or manipulate windows, or to do other user interface
tasks (keyboard/mouse, etc).

o GLUT (GL Utility Toolkit) provides functions for
windowing and interaction. It defines a simple interface
that hides the OS-specific details of these tasks.

O GLUT functions can be used in the same way under
Unix, MacOS, and Windows, making GLUT-based
programs more portable.
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GLUT (OpenGL Utility Toolkit)

GLUT Program Structure

O Provides a library of functions for interacting with any
screen-windowing system (portable across all PC and
workstation OS platforms)

O Prefixed with glut

O Supports:

Multiple windows for OpenGL rendering
Callback driven event processing
Sophisticated input devices

An ‘idle’ routine and timers

A simple, cascading pop-up menu facility

Utility routines to generate various solid and wire frame objects

Supports for bitmap and stroke fonts
Miscellaneous window management functions
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coﬁen window )

L i
(Define draw callback)

L i
(Define other callbacks)

L J
Main loop:

Keyboard func

CHeck for event
Call callback
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OpenGL/GLUT Programming

OpenGL/GLUT Programming

0 @od] AXe-E o= 2RI oA

#include <GL/ glut.h>

void display (void)

{

}

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

{
glutlnit(&argc, argv);
glutCreateWindow(argv[0]);
glutDisplayFunc(display);
glutMainLoop();
return 0;
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O void glutlnit([int *argc, char **argv)

» GLUT®} OpenGL 374 %713} Q1o & main9] Q155 10| =

A=
O int glutCreateWindow(char *name)

w G2 o= . 1 name L 9 =9-9] o] Fo] Blo] & Hl

3z }\] Q
O void glutDisplayFunc(void (*func)(void))

B U funceE 9 A& 9 "Hoﬂ HzZgelst=(5,
callback 3~ 3£ B NE. A=97 Ay AY & A=
AEp7t A taseeld uf o] g7t 23

O void glutMainLoop(void)
s GLUT #X. o] 3t 352 22032 ol ES 7|the]= e 9.

OpenGL/GLUT Programming

OpenGL/GLUT Programming

o AESE AT SFdow Aok Ze g o4
#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);

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

init();

glutMainLoop();

return 0; 19

O void glutInitDisplayMode(unsigned int mode)
n q» g ol o] FAREE A4 Modeol GLUT_RGBAE A 43S
: }\WA ;q S RGB= /\].3_61—0 x] A1 l:ﬂ—oﬂ o] :41}\ 71—;'/]_ =
(GLUT_INDEX)% Qe FaS gAFAZ 2= 9l
O void glClearColor(Glclampf R, Glclampf G, Glclampf B,
Glclampf A)
» AE9E A He oo s X]"é R G, B
7H.(0,0,0, 1)=& A7 5k M A o] =51
O void glClear(Glbitfield mask)
= A5 A5 H S Maskol = 15 Ashs Mo S A4
OpenGLo] #&] sk sh <] ‘ﬂ«ﬂ(ﬂﬂ;ﬂ)cﬂ = color buffer, depth
buffer, stencil buffer, overlay buffer, 5°] A A A3
GL_COLOR_BUFFERE A 4 gl & qu‘“ A o gk A5 = A& A,
O void glFlush(void)
w o] 3hpEE ob#] A A @42 OpenGLE H & A5 23,

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

mlo\




OpenGL/GLUT Program Z}/d 4|

OpenGL/GLUT Programming

O A5 ol A& 18]+= 2213 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)
{
/*AANS
}
int main(int arge, char *argv(])
{
/F RS 2
}

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

» £S5 188, glBegin() ¥ glEnd() Abelell 71 =3 o] 7} A4 <]
A& AAsh= 3 =, Modeoll GL_POINTS, GL_LINES,
GL_POLYGON, 55 =g BF9& #4.

O void glVertex2d(GLdouble x, GLdouble y)

w o] g 2akd o HEAE A S AR ] FEle
Gldouble%. Float & B = glVertex2f(..)& int 3 B = glVertex2i(..) &
AbE-eh
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OpenGL/GLUT Programming

OpenGL/GLUT Programming

o Aeg ol =S A Hshs 22 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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o0 void glColor3d(GLdouble r, GLdouble g, GLdouble b)
w o] F= 19 o] M-S A A Q1= GLdouble FE| =, 1, g, bell =
Z}2F 0~19] M f1ell A 2178 g Q1=7} Float & B = glColor3f(..) & int
& Hl = glColor3i(..) & AH&-3F.
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OpenGL/GLUT Programming OpenGL Syntax

o =39 As e A Het= T2 A 0 Basic OpenGL Syntax

#include <GL/glut.h> ® Function names are prefixed with gl

?Old display (void) E.g.: glBegin, glClear, glCopyPixels, glPolygonMode
glClear(GL_COLOR_BUFFER_BIT); = Symbolic constants are prefixed with “GL” and each word is
glBegin(GL_POLYGON); separated with *_’
gigolfr%lél(-gf;ﬂé g)o); // red E.g.: GL_2D, GL_RGB, GL._CCW, GL_POLYGON,
glvertex -U.9,-U.9);
glColor3d(0.0, 1.0, 0.0); // green GL_AMBIENT_A'ND_DI.FFUSE .

= Data types are prefixed with “GL” without any underscore

glVertex2d (0.9, -0.9);
glColor3d(0.0, 0.0, 1.0); // blue
glVertex2d(0.9, 0.9);
glColor3d(1.0, 1.0, 0.0); // yellow
glVertex2d(-0.9, 0.9);

glEnd();

glFlush();

E.g. GLbyte, GLshort, GLint, GLfloat, GLdouble, GLboolean
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References

O OpenGL/GLUT installation
http:/ /www.cosc.brocku.ca/Offerings/3P98/course/O
penGL/3P98Examples/GettingStarted / msvcnetglut.ht
ml
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