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Graphics Programming

penGL

Budditha Hettige
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Graphics Programming

OpenGL & GLUT in Code::Blocks
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OpenGL & Code::block

» Download Code::Blocks
— http://www.sci.brooklyn.cuny.edu/~goetz/codeblocks/

« Download the GLUT bin file from

— http://www.xmission.com/~nate/glut.html

« Save files as
— Copy glut32.dll to

« C:\windows\system

— Copy glut32.lib to
« C:\Program Files\CodeBlocks\MinGW\Iib,

— Copy glut.h to
« C:\Program Files\CodeBlocks\MinGW\include\GL.
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Code::Bolock Project

LV 31GVTIVAY

Start Code::Blocks and make a new project.

Select to make a new GLUT project and press Go to
continue.

Press Next at this menu

New from template \ GLUT project E]

Projects Categary: | <Al categories=
Build targets

Files § I A o e i
= This wizard will quide vou to create a new project
Do S ing the GLUT OpenGL extensi

User templates using the peniL extensions.

‘Welcome to the new GLUT project wizard!

ARM Project  AWR Project  Caode::Blocks Consale
plugin application When you 're ready ko proceed, please click "MNext",..

B o 8 7

D application Directfx Dynamic Link.  Empky project
ue

project
Rk

FLTE project

laare) yroows ‘Bulutea] paziuebio - np3 oi1azAgauQ

MI. I » 77 View as
& . - (®) Large icons

Irrlicht project  Kernel Mode  Lightfeather  Matlab project OList
Driver oroigct

TIP: Try right-clicking an item

1. Select a wizard bype first on the left 2
2. Select a specific wizard from the main window (Filker by categaries if needed)

Mext = ] [ Cancel
3. Press Go
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GGl

Code::Bolock Project

4. Give a project title, and a location where to create
the project and then press Next

5. Tell Code::Blocks to where you stored your GL files,
then press Next

GLUT project | GLUT project [X|

Please select the folder where you want the new project Please select the location of GLUT on your computer,

to be created as well as its title, This is the top-level Folder where GLUT was installed {unpacked}.
Ta help vou, this Folder must contain the subfolders

Project title: "include" and "lib",

OpenGLEx01 |

Please select GLUT's location:

Folder to create project in:
iC:'l,Documents and SettingsBudditha Hettige'l,Deskt!E]

|OpenGLEx1.cbp |

Resulting filename:
iC:'l,Documents and Settings\Budditha Hettige\Deskbop!c|

@ < Back “ Mext = l[ Cancel @ = Back H Mext = l[ Cancel
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Code::Bolock Project

« Set compiler as “GNU GCC Compiler”, and press

Finish.

* Open up the sample source file by double clicking on it
« Add #include <windows.h> at line 14

" *main.cpp [OpenGLEx01] - Code::Blocks 10.05

GLUT project

Please select the compiler ko use and which configurations
you want enabled in your project.

Create "Debug” configuration: Eﬂabug

"Debug” options
Output di.:

|bin'|,Dehug'|,

|
Chjecks output dir,: iobj'l.Debug'l, i

Create "Release” contiguration: |Helease

"Release" options

Cutput dir.:

|bin'|,ReIease'l,

Objects output dir.: |Dbj'l.ReIease'|,

[ < Back ” Finish l[ Cancel

]

feBa <

RN g

File Edit Yiew Search Project Build Debug wxSmith Tools Plugins  Settings Help

HEmd QR

Build target:| Debiug

-

Ly

IR MW
Ld

| L cb fa -

{ wbd

]

Managemenk b

*main.cpp X%

4 | Projects | Symbols k

= O Workspace
=g DpenGLEx01
=B sources
main. cpfp

< | =

11

1z

1z

14 finclude <windows_ h>
15 #ifdef  APPLE_

1& finclude <GLUT/glut.h>
17 felse

18 finclude <GLAglut. b
19 fawmdi F

>

I WINDOWS-1252

Line 14, Column 1 Insett

rModified

Read/Write
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Code::Bolock Project

» Compile and build an application

HBEmEN QR

Build target:

[}
D O

R

main.cpp

Management b

4 | Projects | Symbols W

= O Workspace
=¥ OpenGLEx01 &2 GLUT Shapes

- = Sources ginclude =windows_h=
gifdef _ APPLE_
finclude =GLUT/glut._h>=
felse

#include =GL7glut_h=>
gendi £

rmain. cpgp

ginclude =stdlib. h>

static int slices = 1l&;

static int stacks = 1l&;

< |y I}

C:\Documents and SettingsiBudditha HettigedDeskiopyOpenGLEx01main.cpp  WINDOWS-1252 Line 14, Column 1 Inserk Read/Write default
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Sample 01

# include <windows.h>
#include <GL/glut.h>
void mydisplay()
{
glClear(GL_COLOR_BUFFER_BIT);
glBegin(GL_POLYGON);
glVertex2f(-0.5, -0.5);
glVertex2f(-0.5, 0.5);

(
glVertex2f(0.5, 0.5);
glVertex2f(0.5, -0.5);
glEnd();
glFlush();

}

int main(int argc, char** argv)

{
glutlnit(&argc,argv);
glutCreateWindow("simple");
glutDisplayFunc(mydisplay);
glutMainLoop();

&= Sample Program 01
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GLUT Functions

glutInit (int *argc, char** argv);
Initializes a window session.

glutCreateWindow (char *name);
Creates a window with title *name.

glutInitDisplayMode (GLUT_SINGLE |GLUT_RGB) ;
Sets the display mode to single buffered and RGB color.

glutInitWindowSize (GLsizei h, GLsizel w);
Sets initial window size to h x w.

glutInitWindowPosition(x,V) ;
Sets initial window position to (x, y).
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GGl

GLUT Functions

* void glFlush()

force execution of GL commands in finite time
 void glutDisplayFunc(void (*func)(void));

sets the display callback for the current window.
 void glutMainLoop(void);

Enters the GLUT event processing loop
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GGl

OpenGL Attributes

- glClearColor(1.0, 1.0, 1.0, 0.0);
— Sets background color to white
— Fourth argument is transparency; 0.0 is opaque
— Sets a state variable

* glPointSize (2.0);
— Sets point size to be 2 pixels wide

— Note that this is not a device-independent
attribute

— Sets a state variable
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glClear

« Clearing the Color Buffer
— glClear(GL_COLOR_BUFFER_BIT);

* Values
— GL_COLOR_BUFFER_BIT
Indicates the buffers currently enabled for color
writing.
— GL_DEPTH_BUFFER_BIT
Indicates the depth buffer.
— GL_ACCUM _BUFFER_BIT
Indicates the accumulation buffer.
— GL_STENCIL BUFFER_BIT

Indicates the stencil buffer.
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GGl
OpenGL Geometric Primitives

by < @

GL_POINTS GL_POLYGON

GL_LINE_STRIP GL_LINE_LOOP
GL_TRIANGLES ‘ ’
GL_TRIANGLE_STRIP

GL_QUADS 1, QUAD STRIP
GL_TRIANGLE_FAN
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OpenGL Primitive Syntax

glBegin(GL_POLYGON);
glBegin ( type ); glVertex2f(-0.5, -0.5);
glVertex* ( ); glVertex2f(-0.5, 0.5);
glVertex2f(0.5, 0.5);
glVertex2f(0.5, -0.5);
glEnd();

glBegin(GL_TRIANGLES);
glVertex3f( 0.0f, 1.0f, -10.0f);
glVertex3f(-1.0f,-1.0f, -10.0f);
glvertex* ( ); glVertex3f( 1.0f.-1.0f, -10.0f);
glEnd ( ); glEnd();

glBegin(GL_LINES);
glVertex3f(0.25, 0.25, 0.0);
glVertex3f(0.75, 0.75, 0.0);

glEnd();
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Sample 02

# include <windows.h>
# include <GL/glut.h>

void display(void)
{
glClear (GL_COLOR_BUFFER_BIT);
glColor3f (1.0, 0.0, 0.0); //red
gIBegin(GL_QUADS);
glVertex3f (0.25, 0.25, 0.0);
glVertex3f (0.75, 0.25, 0.0);
glColor3f (0.0, 0.0, 1.0); //blue
glVertex3f (0.75, 0.75, 0.0);
glVertex3f (0.25, 0.75, 0.0);
glEnd();
glutSolidSphere(0.15,12,2); //draw a sphere
glFlush ();

}

void init (void)

{

}

glClearColor (0.0, 0.0, 0.0, 0.0);
gIMatrixMode(GL_PROJECTION);
glLoadldentity();

glOrtho(-1.0, 1.0, -1.0, 1.0, -1.0, 1.0);
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Sample 02

int main(int argc, char** argv)
{
glutlnit(&argc, argv);

glutinitDisplayMode (GLUT_SINGLE |
GLUT_RGB);

glutIinitWindowSize (250, 250);
glutInitWindowPosition (100, 100);
glutCreateWindow ("Sample Program 02");
init ();

glutDisplayFunc(display);

glutMainLoop();

CrenGL

&= Sample Program 02

L B S |
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« Sets the initial display mode.
— glutInitDisplayMode (GLUT SINGLE | GLUT RGB);

 Values
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GLUT _RGBA
GLUT_RGB

GLUT INDEX
GLUT_SINGLE
GLUT DOUBLE
GLUT ACCUM
GLUT ALPHA
GLUT DEPTH
GLUT_STENCIL
GLUT_MULTISAMPLE
GLUT_STEREO
GLUT_LUMINANCE
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glColor

e Set the current color
— glColor3f (1.0, 0.0, 0.0);

« Example

— void glColor3i(GLint red, GLint green, GLint blue);
— void glColor3f(GLfloat red, GLfloat green, GLfloat blue);

G

— glColor3f (1.0, 0.0, 0.0); //red
— glColor3f (0.0, 0.0, 1.0); //blue :
IH Cyan
\(0,1,1}

I

Image: Pixel maps to color

Yellow
(1,1,0)

Blue
(0,0,1)

Magenta
(1,0,1)
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Projection Transformation

« Transformation from scene to image
 Orthographic projection

— glOrtho (left, right, bottom, top, near, far)

— ¢lOrtho(-1.0, 1.0, -1.0, 1.0, -1.0, 1.0);
* Perspective projection

— glFrustum (left, right, bottom, top, near, far)

Orthographic

GGl

Perspective
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GGl

OpenGL Transformations

« Before applying modeling or viewing transformations,
need to set
glMatrixMode (GL_MODELVIEW)

Before applying projection transformations, need to set
glMatrixMode (GL_Projection)

Replacement by either following commands
glLoadIdentity();
glLoadMatrix (M),

Multiple transformations (either in modeling or viewing)
are applied in reverse order
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CrenGL

Setting Viewing Matrix

glMatrixMode (GL_PROJECTION) ;

Sets the switch so that loaded matrix goes into
the projection stack.

glLoadIdentity () ;
Pushes an identity matrix onto the stack;

gluOrtho2D (GLdouble left, Gldouble right,
Gldouble bottom, Gldouble top);

Sets the current view to an orthographic
projection with view volume bounded by x = left, x
= right, y = bottom,y =top,z=-1.0and z = 1.0.
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Viewport Transformation

MyWindow

Clipping
Window

void glViewport (Glint x, GLint y, GLsizei w, Glsizei h);

Default viewport corresponds to entire window drawable area.
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Primitives

__POINTS

_LINES

_ TRIANGLES
__TRIANGLE_STRIP
__QUAD STRIP
__LINE_STRIP

_ LINE_LOOP
__QUADS

_ POLYGON
__TRIANGLE_FAN

G
G
G
G
G
G
G
G
G
G
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