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#def i ne CHECK_OPENGL_ERROR( cmd ) \
cmd; \
{ GLenum er r or ; \

whi l e ( ( er r or = gl Get Er r or ( ) ) ! = GL_NO_ERROR) { \
pr i nt f ( " [ %s: %d] ' %s' f ai l ed wi t h er r or %s\ n" , \

__FI LE__, __LI NE__, #cmd, \
gl uEr r or St r i ng( er r or ) ) ; \

}
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#def i ne gl Begi n( mode ) \
i f ( __gl Debug_I nBegi n ) { \

pr i nt f ( " [ %s: %d] gl Begi n( %s ) cal l ed bet ween” \
“ gl Begi n( ) / gl End( ) pai r \ n" , \

__FI LE__, __LI NE__, #mode ) ; \
} el se { \

__gl Debug_I nBegi n = GL_TRUE; \
gl Begi n( mode ) ; \

}
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gl PushAt t r i b( ) = gl PopAt t r i b( )
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gl Col or 3f v( col or ) ;
f or ( i = 0; i < NUM_CUBE_FACES; ++i ) {

gl Begi n( GL_QUADS ) ;
gl Ver t ex3f v( cube[ cubeFace[ i ] [ 0] ] ) ;
gl Ver t ex3f v( cube[ cubeFace[ i ] [ 1] ] ) ;
gl Ver t ex3f v( cube[ cubeFace[ i ] [ 2] ] ) ;
gl Ver t ex3f v( cube[ cubeFace[ i ] [ 3] ] ) ;
gl End( ) ;

}

i��

lnmpoTq rtsvuZw[xzy�� q_s����‰w �

	

`�d�U�
 K1R<U#QLdgXVdgO�^]U
�

gl Col or 3f v( col or ) ;
gl Begi n( GL_QUADS ) ;
f or ( i = 0; i < NUM_CUBE_FACES; ++i ) {

gl Ver t ex3f v( cube[ cubeFace[ i ] [ 0] ] ) ;
gl Ver t ex3f v( cube[ cubeFace[ i ] [ 1] ] ) ;
gl Ver t ex3f v( cube[ cubeFace[ i ] [ 2] ] ) ;
gl Ver t ex3f v( cube[ cubeFace[ i ] [ 3] ] ) ;

}
gl End( ) ;
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lnmpoTq rtsvuZw[xzy�� q_s����‰w �

gl Begi n( GL_QUADS ) ;
f or ( i = 0; i < numCubes; ++i ) {

f or ( i = 0; i < NUM_CUBE_FACES; ++i ) {
gl Ver t ex3f v( cube[ cubeFace[ i ] [ 0] ] ) ;
gl Ver t ex3f v( cube[ cubeFace[ i ] [ 1] ] ) ;
gl Ver t ex3f v( cube[ cubeFace[ i ] [ 2] ] ) ;
gl Ver t ex3f v( cube[ cubeFace[ i ] [ 3] ] ) ;

}
}
gl End( ) ;

i �

lnmpoTq rtsvuZw[xzy�� q_s����‰w �
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��

gl Col or 3f v( col or ) ;

gl Begi n( GL_QUADS ) ;
gl Ver t ex3f v( cube[ cubeFace[ 0] [ 0] ] ) ;
gl Ver t ex3f v( cube[ cubeFace[ 0] [ 1] ] ) ;
gl Ver t ex3f v( cube[ cubeFace[ 0] [ 2] ] ) ;
gl Ver t ex3f v( cube[ cubeFace[ 0] [ 3] ] ) ;

gl Ver t ex3f v( cube[ cubeFace[ 1] [ 0] ] ) ;
gl Ver t ex3f v( cube[ cubeFace[ 1] [ 1] ] ) ;
gl Ver t ex3f v( cube[ cubeFace[ 1] [ 2] ] ) ;
gl Ver t ex3f v( cube[ cubeFace[ 1] [ 3] ] ) ;
gl End( ) ;

gl Begi n( GL_QUAD_STRI P ) ;
f or ( i = 2; i < NUM_CUBE_FACES; ++i ) {

gl Ver t ex3f v( cube[ cubeFace[ i ] [ 0] ] ) ;
gl Ver t ex3f v( cube[ cubeFace[ i ] [ 1] ] ) ;

}
gl Ver t ex3f v( cube[ cubeFace[ 2] [ 0] ] ) ;
gl Ver t ex3f v( cube[ cubeFace[ 2] [ 1] ] ) ;
gl End( ) ;
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gl Begi n( GL_QUADS ) ;
f or ( i = 0; i < numCubes; ++i ) {

Cube& cube = cubes[ i ] ;
gl Col or 3f v( col or [ i ] ) ;

gl Ver t ex3f v( cube[ cubeFace[ 0] [ 0] ] ) ;
gl Ver t ex3f v( cube[ cubeFace[ 0] [ 1] ] ) ;
gl Ver t ex3f v( cube[ cubeFace[ 0] [ 2] ] ) ;
gl Ver t ex3f v( cube[ cubeFace[ 0] [ 3] ] ) ;

gl Ver t ex3f v( cube[ cubeFace[ 1] [ 0] ] ) ;
gl Ver t ex3f v( cube[ cubeFace[ 1] [ 1] ] ) ;
gl Ver t ex3f v( cube[ cubeFace[ 1] [ 2] ] ) ;
gl Ver t ex3f v( cube[ cubeFace[ 1] [ 3] ] ) ;

}
gl End( ) ;

f or ( i = 0; i < numCubes; ++i ) {
Cube& cube = cubes[ i ] ;
gl Col or 3f v( col or [ i ] ) ;

gl Begi n( GL_QUAD_STRI P ) ;
f or ( i = 2; i < NUM_CUBE_FACES; ++i ) {

gl Ver t ex3f v( cube[ cubeFace[ i ] [ 0] ] ) ;
gl Ver t ex3f v( cube[ cubeFace[ i ] [ 1] ] ) ;

}
gl Ver t ex3f v( cube[ cubeFace[ 2] [ 0] ] ) ;
gl Ver t ex3f v( cube[ cubeFace[ 2] [ 1] ] ) ;
gl End( ) ;

}
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second
frames

frame
triangles
second

polygons
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M1.02
M1.13
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CEDGFIH JLKNMPORQTS�;<�PH = H cPOkHTf�\Žc?> @_aka W

i�‚I|`t�…‰|9Šk‹Œt‰t�xŽ•�}

• gl Dr awEl ement s( ) A

v�y/.g|qŠB&mxm}b|#.[tw|„y/.g|¤t†v�ymz

iš¢¤£`{;£`t—p¥xm…‡|`t�v�xg{

gl Col or Mat er i al ( GL_FRONT,
GL_AMBI ENT_AND_DI FFUSE ) ;

gl Ver t exPoi nt er ( GL_VERTEX_POI NTER ) ;
gl Nor mal Poi nt er ( GL_NORMAL_POI NTER ) ;
gl Col or Poi nt er ( GL_COLOR_POI NTER ) ;
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f or ( i = 0; i < numCol or s; ++i ) {
gl Col or 3f v( col or [ i ] ) ;
gl Dr awEl ement s( …, t r i sFor Col or [ i ] ) ;

}
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