Handouts. Raster GraphicsHardware

Building Interactive Applications

using OpenGL and GLUT -
- ﬁg

Today: GLUT
Friday: OpenGL

Conceptual Application Model

1/O hardware

Application Application »| Graphics|
Model Program System fe—— l ..‘

ie. OpenGL
+
X or Windows
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Application Control Flow .
_ 4N
Interactive programs are event driven

v
Wait for something to happen

React to it!

l
What are events?
User input
Window system, application generated

OpenGL .
_ )
3D graphics library
Output only: render graphics
Only knows about “graphics contexts”
Platform independent: No support for

Window creation
GLX
GLW

Input
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GLUT: OpenGL Utility Toolkit
_ E‘*ﬁ

Supports OS independent OpenGL programs:

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 objects.

Support for bitmap and stroke fonts.

Miscellaneous window management functions.

Example Program: -

#include "glut.h”

/* GLUT display callback function */
void display (void) { ...}

/* GLUT keyboard input callback function */
void keyin(unsigned char key, intx, inty) { ... }

/* main()

* Initialize everything (window, color table, callbacks) and then

* call the GLUT main loop to display the window and handle any events.
*

int main (int argc, char **argv){ ... }
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GLUT display callback |
_ %{ﬂ

/* window limits */
#define LEFT 17
#define RI GHT 66

voi d display (void) {
Gint i;
/* clear the window */
gl Clear (GL_COLOR BUFFER BIT);
/* draw the |ines, changing the color for each */
for (i = LEFT; i <= RIGHT; i++) {
gl Indexi (i);
gl Begin (GL_LINES);
/* specify start and end vertex for each line */
gl Vertex2f ((G.float)i, 0.0);
gl Vertex2f ((GLfloat)LEFT, 1.0);

gl End ();
}
/* update the buffer imediately */
gl Flush ();

} /* end of display() */

Keyboard input callback |
_ %{‘ <

/* callback to handl e keypress...exit on any key */

voi d keyin(unsigned char key, int x, int y){
exit(0);
} /* end of keyin() */
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Main body of a GLUT program
_ %{ﬂ

/* Initialize everything (wi ndow, color table, callbacks) and then
* call the GLUT nain |oop to display the window and handl e any events. */

int main (int argc, char **argv){
Gint i;
G.float CurrBlue = 0.0;

/* set up wi ndow size, position, and draw ng coordi nates */
... nextslide ...

/* set the display & keyboard callbacks and start the GLUT main loop */
glutDisplayFunc (display);
glutkeyboardFunc(keyin);
glutMainLoop();
/*include the return to keep lint happy */
return (0);
} * end of main() */

0

Initialization part of main()

glutinit (&argc, argv);

glutinitDisplayMode (GLUT_INDEX | GLUT_SINGLE);
glutinitWindowsSize (500, 500);

glutinitWindowPosition (10,30);

glutCreateWindow ("Sample");

gluOrtho2D ((GLdouble)LEFT, (GLdouble)RIGHT, 0.0, 1.0);

/* set color map entries from 16 to 65 to increasingly brighter shades of
blue (first 16 colors are the ones often reserved by the windowing system
so don't mess with them */

for (i = LEFT; i <= RIGHT; i++) {

glutSetColor (i, 0.0, 0.0, CurrBlue);
CurrBlue += 0.02;
}
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Other GLUT commands “
_ %“ <

gl ut MouseFunc (void (*func) (int button, int state, int x, int y));
gl ut Moti onFunc (void (*func) (int x, int y));

void nouseCick (int button, int state, int x, inty) { ... }
voi d nouseMove (int x, int y) { ... }
main () {

gl ut MouseFunc (noused ick);

}

button: GLUT_LEFT_BUTTON, GLUT_M DDLE_BUTTON, GLUT_RI GHT_BUTTON
state : GLUT_UP, GLUT_DOWN

Assignment #1
_ %{ﬂ i
Hand out Friday, due Friday Sept. 3rd

Purpose:
learn how to write GLUT/OpenGL programs
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