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FLTK

• C++ graphical user interface 
toolkit

• Provides similar functionalit y as 
those window classes (CWnd, 
CButton, etc.) found in MFC.

Naming

• Function names: Fl::foo() or 
fl_foo()

• Class and type names: Fl_foo

• Constant enumeration: FL_FOO

• Header files: <FL/foo.h>

Simple Program

#include <FL/Fl.h>

#include <FL/Fl_Window.H>

#include <FL/Fl_Box.h>

int main(int argc, char *argv) {

FL_Window *w = new Fl_Window(300, 180);
FL_Box *b = new Fl_Box(20, 40, 

260, 100, 

"Hello World!");

b->(FL_UP_BOX);

b->labelsize(36);
b->labelfont(FL_BOLD);

b->labeltype(FL_SHADOW_LABEL);

w->end();

w->show(argc, argv);

return Fl::run()

}

Simple Program (Cont’d)
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OpenGL

• 2D/3D graphics library by Sil icon 
Graphics Inc. (SGI).

• Basic Features:
– C language interface

– Graphics primitives: points, line 
segments, polygons. Defined by one or 
a group of vertices

– State machine

– Manipulation of frame buffer contents

• Other Features:
– Clipping, shading, texture mapping, etc

Data Types

GLbyt e signed char

GLshor t short

GLin t int

GLfloa t float

…

Naming

• Functions: glFoo()

• Defined constant GL_FOO

• “Overloading”
– glColor3 f ()

– glColor4 f ()

– glColor3 f v()

– …

• Functions from OpenGL Utilit y 
(GLU) Library: gluFoo()

Using Primitives

• glColor * ()

• glBegin ( GLenum mode), 
glEnd ()
– GL_POINTS

– GL_POLYGON

– …

• glVerte x*()

• glFlush ( )
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Primitives Example 
Code

gl Col or 3f ( r ed, g r een, b l ue);

// d r aw a s i ngl e- pi xe l d ot t o t he 

// w i ndow, a t pi xel coor di nat e ( x,y)

gl Begin ( GL_POI NTS);

gl Ver t ex2i (x , y );
gl End();

// d r aw a n o ut l i ned t r i angle ( many ways

// t o do t hi s) h avi ng v er t ic es A , B, 

// a nd C
gl Begin ( GL_LIN E_STRIP ) ;

gl Ver t ex2i (A x, A y); 

gl Ver t ex2i ( Bx, B y);

gl Ver t ex2i ( Cx, C y);

gl Ver t ex2i (A x, A y);

gl End();

Primitives Example 
Code (Cont’d)

// d r aw a f i ll ed t r ia ngl e ha vi ng 

// v ert i ces A, B , a nd C

gl Begin ( GL_POLYGON) ;

gl Ver t ex2i (A x, A y);

gl Ver t ex2i ( Bx, B y);

gl Ver t ex2i ( Cx, C y);

gl End();

gl Fl ush ( ) ; / / don' t f or get t hi s!

Basic Transformations

• Matrix modes in OpenGL
– Projection matrix
– Modelview matrix

gl Mat ri xMode(GL_MODELVI EW) ;

gl PushMat r i x();

// d o t he t r ansl at i on a nd ro t at i on

...

// d r aw t he br ush str ok

...

gl PopMat r i x( );

Translation Example

gl PushMat r i x() ;

gl Tra nsl at e* ( x, y , 0. 0) ;   

/ / No t e t hat t he tr ansl ati on is

/ / do ne o uts i de glB egi n and gl End

gl Begi n( . . .);

glV er t ex2i ( . . . ) ;

/ / . ..

gl End( . . . ) ;

gl PopMat r i x( ); 

For rotation:

gl Rot at e* ( angl e, a xis . x , a xi s. y, ax i s . z) ;
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Debugging

GLenum errCode = glGetError();

gluErrorString(errCode);

• A good place to insert the above 
lines is after a glBegin-glEnd
block. 
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