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OpenGL Programming

 Lab computers:

- Visual Studio 2008
- OpenGL

- GLU

- GLUT
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* Lab machines: No access to system files

 — |Install GLUT into your project:

 Download .zip file from
http://www.xmission.com/~nate/glut.ntml

« Copy
e glut.dll and glut.lib into your project directory
 glut.h into a “gl”-subdirectory of your project directory

e Add $ (ProjectDir) to the include search path
for the C++-Compiler
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@ C:\Documents and Settings\smar189\My Documents\Project Fz|
.!r

File Edit \View Favorites Tools  Help k

@Eack " Y l.‘ﬁ; f.__x' Search ‘H_ Fnlders‘ E\v

Falders S Size  Type Date Modified

(B} Deskiop File Folder 31/07/2008 1:07 p.m.
= h:'I My Documents 8 KE C++ Header 13/12)2000 12:22 a.m.
uf_ll My Music : J3.cpp 8 KB C++ Source 30f07 2008 11:03 a.m.
ITE]I My Pictures _;ﬂ.ﬁ.ssli}&sln 1 KB Microsoft Visual Studio Solution 300072008 5:07 a.m,
E My Yideos ‘-’-ﬂCard.cpp 1 KB C++ Source 30072008 10:59 a,m.
= ) g _ard. N 1 KB CJT4++ Header 29/07/2008 10:39 p.m,
li:I';" .i;] glut3z.dll 232 KB Application Extension ari1/z001 2:27 a.m.
() Wisual Studio 2008 '3_‘3 glut3z.lib 29 KE Object File Library ari1/z001 2:27 a.m.
.} My Computer TN 3KB  C4++ Source 30/07(2008 2:09 a.m.
\._g My Metwork Places ] PyMath,b 2KB CJCTH++ Header 30/07(2008 9:09 a.m.
2 Recycle Bin Eﬂﬂhjectzdf.cpp IKB  C4+ Source 30072008 928 a.m,
ﬂ Cbjectzdf.h 2 KB C/C4++ Header 30f07 2008 9:28 a.m.

11 objects 277 KE ¢ My Computer
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As5103 - Microsoft Visual Studio
File Edit Wiew Project Buld Debug Tools  Test  ‘Window  Help

R RA=A " N= NI TEENE: =l - = b Debug - Win3z ~ | [# m_Expression - |l E e B -
g ' = & | G oA i as | 35 35 3 J FENEN _

1: Right click -

FENRE Y

i
2
) - - ) el T
- — - Configuratio akForm v | [ Configuration Manager ... ] =
[ Selution ‘Ass1 project] - — ||
- N m
= 33 » Cornmon Propiees Additional Include Directories ${ProjectDir) 2 =
= Bui [=)- Configurakion Properties 3 Resalve #using References 4 = 3
Rebuild General Debug Information Format Program Database for Edit & Continue {/ZI}) %2
Clean Debugging Suppress Startup Banner Yes {/nologo) ;1.—
B i B CiC++ Warning Level Level 3 {/W3) %
. Praject Only r General Detect 64-bit Portability Tssues No 5
SR . ] A Cpkimization ]
Profile Guided Optimization 3 Treat Warnings As Errors Mo
Preprocessor "
i Use UNICODE Respaonse Files Yes
Cuskom Build Rules, .. Code Generation
. Language
Tool Build Order. .
Precompiled Headers
Add 3 Output Files
Referentes Browse Information
Advanced
Cornmand Line
- ) Linker
5':6 Wiew Class Diagram Manifest Tool
Set as StartUp Project #ML Document: Generator
Debu 5 Browse Information
2 Build Events
2 add Solution to Subversion. . Custom Build Step e
£ 50lukion
= ¥ Add Selected Projects to Subversion. . Additional Include Directories ~
Qukput j}'_:j Update to Latest Version Specifies one or more directories bo add to the incude path; use semi-colon delimited list i more than one. ~ 0 X
1lpath])
Shaw outpy = Commit Project Changes
Subrversion 3 oK ] [ cancel
& | Cut
F
X Remove
Rename
2 Unload Project
Open Folde s Excplorer
Properties

_‘%Pending Changes jCDdB Definition Window L';EICEIII Browser | = Cukput |_—“..1‘ Error List % Find Results 1 ;‘f:_l?Find Symbol Results

Ready
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« Header files

#include <windows.h>
#include <gl/gl.h>
#include <gl/glu.h>
#include <gl/glut.h>

* Main program

int main(int argc, char** argv)

{

glutInit(&argc, argv);
glutInitDisplayMode (GLUT SINGLE | GLUT_ RGB) ;
glutInitWindowSize (windowWidth, windowHeight) ;
glutInitWindowPosition (100, 100);
glutCreateWindow ("My first OpenGL program") ;

init(); // initialise view

glutDisplayFunc (display); // draw scene
glutMainLoop () ;

return 0O;
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e |nit method

const int windowWidth=300;
const int windowHeight=400;

void init(void)

{
// select clearing color (for glClear)
glClearColor (1.0, 1.0, 1.0, 0.0);

// initialize view (simple orthographic projection)
glMatrixMode (GL_PROJECTION) ;

glLoadIdentity() ;

GLdouble halfWidth= (GLdouble) windowWidth/2.0;

GLdouble halfHeight=(GLdouble) windowHeight/2.0;

gluOrtho2D (-halfWidth, halfWidth, -halfHeight, halfHeight) ;
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e Draw method

void display (void)
{

// clear all pixels in frame buffer
glClear (GL_COLOR BUFFER BIT) ;

// draw something

//

// start processing buffered OpenGL routines
glFlush() ;
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 Flexible window

void reshape (int width,

{

// Set the viewport to be the entire window

int height)

glViewport (0, 0, width, height);

// Project so that (0,0) is always in the middle
glMatrixMode (GL_PROJECTION) ;

glLoadIdentity () ;
GLdouble left
GLdouble right
GLdouble bottom
GLdouble top

(GLdouble) ( -width / 2.0);
(GLdouble) ( width / 2.0);
(GLdouble) (-height / 2.0);
(GLdouble) ( height / 2.0);
gluOrtho2D (left, right, bottom, top);

int main(int argc, char** argv)

{

glutReshapeFunc (reshape) ;| // reshape function

11/08/2008
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 Flexible window — Init method

void init(void)

{

// select clearing color (for glClear)
glClearColor (1.0, 1.0, 1.0, 0.0);
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e Normal

100A é

Z.100 50 100 £

11/08/2008 CompSci 372 - Tutorial 3

Viewport

11



e THE UNIVERSITY
@ OF AUCKLAND

FACULTY OF SCIENCE

. Larger world-window
""""""""""""""""""""""""""""""""""""""""""""""""" &2 My first OpenGL prog... E][E|E|

Zoom In

150A
100—

11/08/2008
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e Smaller world-window

My first OpenGL prog... E][sz'

150A
100—
dunnnnnnnnfannnnnnnn (.
— — >~
4100 2 50 I 100
RLLELT TR RET Y SRRUR TN RITRNETNT] r
-100——

11/08/2008 CompSci 372 - Tutorial 3 13



= THE UNIVERSITY
@ OF AUCKLAND

FACULTY OF SCIENCE

Zooming

float zoom = 1.0;

void reshape (int width,

{

int height)

// Set the viewport to be the entire window
glViewport (0, 0, width, height) ;

// Project so that (0,0) is always in the middle

glMatrixMode (GL_PROJECTION) ;

glLoadIdentity () ;

GLdouble left = (GLdouble) (( -width / 2.0) /
GLdouble right = (GLdouble) (( width / 2.0) /
GLdouble bottom = (GLdouble) ((-height / 2.0) /
GLdouble top = (GLdouble) (( height / 2.0) /
gluOrtho2D (left, right, bottom, top);

zoom) ;
zoom) ;
zoom) ;
zoom) ;

11/08/2008
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: My first OpenGL prog... E'E'E'
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void reshape (int width, int height)

{
// Set the viewport to be the entire window
glViewport (0, 0, width, height) ;

// Project so that (0,0) is always in the middle
glMatrixMode (GL_PROJECTION) ;

glLoadIdentity () ;

GLdouble left = (GLdouble) 0.0;

GLdouble right (GLdouble) width;

GLdouble bottom (GLdouble) 0.0;

GLdouble top (GLdouble) height;

gluOrtho2D (left, right, bottom, top);
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 The World-Window — Viewport transformation
does only allow for

- Translation
- Scaling (uniform/non-uniform)
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 GL_LINES —

+ GL LINE STRIP ~
- GL_LINE LOOP =
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* GL_TRIANGLES

glBegin(...)

A4AY O

+ GL_TRIANGLE STRIP L4
+ GL TRIANGLE FAN )
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+ GL POLYGON

glBegin(...)

»

Polygon must be convex!
If not, the result is undefined.

+ GL_QUADS

e GL_QUAD STRIP

\ A X g
%
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e Stick to clockwise/counter-clockwise when
defining vertices!

— This will define front/back of 3D surfaces (later)

* Think of how you can define a geometric form
with as little glvertex. .. () calls as possible
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e Draw with
- GL TRIANGLES
- GL_TRIANGLE FAN :
- GL_TRIANGLE STRIP
- GL QUADS
- GL QUAD STRIP

401 134 123
34012

401 3 2
4013 3122
40 31 22
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e Draw with
- GL_POLYGON — Result undefined

My first OpenGL program
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