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0x31,  0x2f ,  0x2d,  0x2f ,  0x23,  0x1d,  0x2d,  0x4c,  0x37,  0x38,  0x2f ,  0x2d,  

0x22,  0x1f ,  0x2f ,  0x2d,  0x2d,  0x1d,  0x22,  0x2d,  0x23,  0x23,  0x33,  0x2f ,  

0x2f ,  0x2d,  0x34,  0x2f ,  0x2f ,  0x2d,  0x2c,  0x23,  0x23,  0x2d,  0x2d,  0x2d,  

0x22,  0x1f ,  0x2f ,  0x2b,  0x23,  0x2d,  0x2e,  0x2d,  0x1d,  0x23,  0x38,  0x2b,  

.

.

.

0xe1,  0xe4,  0xc7,  0xbf ,  0xc3,  0xf 2,  0xf 2,  0xf 6,  0xf 6,  0xf 7,  0xf 8,  0xf 9,  

0xf 8,  0xf 8,  0xf 8,  0xf 8,  0xf 9,  0xf 9,  0xf 8,  0xf 8,  0xf 8,  0xf 8,  0xf 2,  0xf 8,  

0xf 8,  0xf 8,  0xf 2,  0xf 6,  0xf 6,  0xf 2,  0xf 2,  0xf 2,  0xf 2,  0xf 6,  0xf 2,  0xd9,  

0xe1,  0xd6,  0xd9,  0xd9,  0xd9,  0xd9,  0xc9,  0xf 6,  0xf 6,  0xf 2,  0xf 6,  0xf 8,  

0xf 8,  0xf 8,  0xf 8,  0xf 8,  0xf 8,  0xf 8,  0xf 8,  0xf 9,  0xf 9,  0xf 9

} ;
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}
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/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Pr ogr ammi ng The Game Boy Advance

/ /  Chapt er  5:  Bi t map- Based Vi deo Modes

/ /  Mode3Pi xel s Pr oj ect

/ /  mai n. c sour ce code f i l e

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ / add suppor t  f or  t he r and f unct i on

#i ncl ude <st dl i b. h>

/ / decl ar e t he f unct i on pr ot ot ype
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voi d Dr awPi xel 3( i nt ,  i nt ,  unsi gned shor t ) ;

/ / decl ar e some def i nes f or  t he v i deo mode

#def i ne REG_DI SPCNT * ( unsi gned l ong* ) 0x4000000

#def i ne MODE_3 0x3

#def i ne BG2_ENABLE 0x400

/ / changes t he v i deo mode

#def i ne Set Mode( mode)  REG_DI SPCNT = ( mode)

/ / packs t hr ee val ues i nt o a 15- bi t  col or

#def i ne RGB( r , g, b)  ( ( r ) +( g<<5) +( b<<10) )

/ / cr eat e a poi nt er  t o t he v i deo buf f er

unsi gned shor t *  v i deoBuf f er  = ( unsi gned shor t * ) 0x6000000;

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Funct i on:  mai n( )

/ /  Ent r y poi nt  f or  t he pr ogr am

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

i nt  mai n( voi d)

{

    i nt  x ,  y ;

    unsi gned shor t  col or ;

    Set Mode( MODE_3 |  BG2_ENABLE) ;

    whi l e( 1)

    {

        / / r andomi ze t he pi xel

    x  = r and( )  % 240;

        y  = r and( )  % 160;

        col or  = RGB( r and( ) %31,  r and( ) %31,  r and( ) %31) ;
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Dr awPi xel 3( x,  y ,  col or ) ;

    }

    r et ur n 0;

}

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Funct i on:  Dr awPi xel 3

/ /  Dr aws a pi xel  i n mode 3

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

voi d Dr awPi xel 3( i nt  x ,  i nt  y ,  unsi gned shor t  col or )

{

v i deoBuf f er [ y *  240 + x]  = col or ;

}
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/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Pr ogr ammi ng The Game Boy Advance

/ /  Chapt er  5:  Bi t map- Based Vi deo Modes

/ /  Mode3Li nes Pr oj ect

/ /  mai n. c sour ce code f i l e

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

#def i ne MULTI BOOT i nt  __gba_mul t i boot ;

MULTI BOOT

/ / add suppor t  f or  t he r and f unct i on

#i ncl ude <st dl i b. h>

/ / decl ar e t he f unct i on pr ot ot ype

voi d Dr awPi xel 3( i nt ,  i nt ,  unsi gned shor t ) ;

voi d Dr awLi ne3( i nt ,  i nt ,  i nt ,  i nt ,  unsi gned shor t ) ;

/ / decl ar e some def i nes f or  t he v i deo mode

#def i ne REG_DI SPCNT * ( unsi gned l ong* ) 0x4000000

#def i ne MODE_3 0x3

#def i ne BG2_ENABLE 0x400

/ / changes t he v i deo mode

#def i ne Set Mode( mode)  REG_DI SPCNT = ( mode)

/ / packs t hr ee val ues i nt o a 15- bi t  col or
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#def i ne RGB( r , g, b)  ( ( r ) +( g<<5) +( b<<10) )

/ / cr eat e a poi nt er  t o t he v i deo buf f er

unsi gned shor t *  v i deoBuf f er  = ( unsi gned shor t * ) 0x6000000;

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Funct i on:  mai n( )

/ /  Ent r y poi nt  f or  t he pr ogr am

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

i nt  mai n( voi d)

{

    i nt  x1, y1, x2, y2;

    unsi gned shor t  col or ;

    Set Mode( MODE_3 |  BG2_ENABLE) ;

   whi l e( 1)

   {

    x1 = r and( )  % 240;

        y1 = r and( )  % 160;

        x2 = r and( )  % 240;

        y2 = r and( )  % 160;

        col or  = RGB( r and( ) %31,  r and( ) %31,  r and( ) %31) ;

Dr awLi ne3( x1, y1, x2, y2, col or ) ;

   }

   r et ur n 0;

}

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Funct i on:  Dr awPi xel 3

/ /  Dr aws a pi xel  i n mode 3

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
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voi d Dr awPi xel 3( i nt  x ,  i nt  y ,  unsi gned shor t  col or )

{

v i deoBuf f er [ y *  240 + x]  = col or ;

}

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Funct i on:  Dr awLi ne3

/ /  Br esenham' s i nf amous l i ne al gor i t hm

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

voi d Dr awLi ne3( i nt  x1,  i nt  y1,  i nt  x2,  i nt  y2,  unsi gned shor t  col or )

{

i nt  i ,  del t ax,  del t ay,  numpi xel s;

i nt  d,  di nc1,  di nc2;

i nt  x ,  x i nc1,  x i nc2;

i nt  y ,  y i nc1,  y i nc2;

/ / cal cul at e del t aX and del t aY

del t ax = abs( x2 -  x1) ;

del t ay = abs( y2 -  y1) ;

/ / i ni t i al i ze

i f ( del t ax >= del t ay)

{

/ / I f  x  i s  i ndependent  var i abl e

numpi xel s = del t ax + 1;

d = ( 2 *  del t ay)  -  del t ax;

di nc1 = del t ay << 1;

di nc2 = ( del t ay -  del t ax)  << 1;

x i nc1 = 1;

x i nc2 = 1;

y i nc1 = 0;

y i nc2 = 1;

}

el se
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{

/ / i f  y  i s  i ndependent  var i abl e

numpi xel s = del t ay + 1;

d = ( 2 *  del t ax)  -  del t ay;

di nc1 = del t ax << 1;

di nc2 = ( del t ax -  del t ay)  << 1;

x i nc1 = 0;

x i nc2 = 1;

y i nc1 = 1;

y i nc2 = 1;

}

/ / move t he r i ght  di r ect i on

i f ( x1 > x2)

{

x i nc1 = - x i nc1;

x i nc2 = - x i nc2;

}

i f ( y1 > y2)

{

y i nc1 = - y i nc1;

y i nc2 = - y i nc2;

}

x = x1;

y = y1;

/ / dr aw t he pi xel s

f or ( i  = 1;  i  < numpi xel s;  i ++)

{

Dr awPi xel 3( x,  y ,  col or ) ;

i f ( d < 0)

{
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d = d + di nc1;

x = x + x i nc1;

y = y + y i nc1;

}

el se

{

d = d + di nc2;

x = x + x i nc2;

y = y + y i nc2;

}

}

}
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Making GBA Programs Multi-Bootable
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#def i ne MULTI BOOT i nt  __gba_mul t i boot ;

MULTI BOOT
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/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Pr ogr ammi ng The Game Boy Advance

/ /  Chapt er  5:  Bi t map- Based Vi deo Modes

/ /  Mode3Ci r c l es Pr oj ect

/ /  mai n. c sour ce code f i l e

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

#def i ne MULTI BOOT i nt  __gba_mul t i boot ;

MULTI BOOT

/ / add suppor t  f or  t he r and f unct i on

#i ncl ude <st dl i b. h>

/ / decl ar e t he f unct i on pr ot ot ype

voi d Dr awPi xel 3( i nt ,  i nt ,  unsi gned shor t ) ;

voi d Dr awCi r c l e3( i nt ,  i nt ,  i nt ,  i nt ) ;

/ / decl ar e some def i nes f or  t he v i deo mode

#def i ne REG_DI SPCNT * ( unsi gned l ong* ) 0x4000000
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#def i ne MODE_3 0x3

#def i ne BG2_ENABLE 0x400

/ / changes t he v i deo mode

#def i ne Set Mode( mode)  REG_DI SPCNT = ( mode)

/ / packs t hr ee val ues i nt o a 15- bi t  col or

#def i ne RGB( r , g, b)  ( ( r ) +( g<<5) +( b<<10) )

/ / cr eat e a poi nt er  t o t he v i deo buf f er

unsi gned shor t *  v i deoBuf f er  = ( unsi gned shor t * ) 0x6000000;

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Funct i on:  mai n( )

/ /  Ent r y poi nt  f or  t he pr ogr am

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

i nt  mai n( voi d)

{

    i nt  x ,  y ,  r ;

    unsi gned shor t  col or ;

    Set Mode( MODE_3 |  BG2_ENABLE) ;

   whi l e( 1)

   {

    x  = r and( )  % 240;

        y  = r and( )  % 160;

        r  = r and( )  % 50 + 10;

        col or  = RGB( r and( ) %31,  r and( ) %31,  r and( ) %31) ;

Dr awCi r c l e3( x,  y ,  r ,  col or ) ;

   }

   r et ur n 0;
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}

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Funct i on:  Dr awPi xel 3

/ /  Dr aws a pi xel  i n mode 3

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

voi d Dr awPi xel 3( i nt  x ,  i nt  y ,  unsi gned shor t  col or )

{

v i deoBuf f er [ y *  240 + x]  = col or ;

}

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Funct i on:  Dr awCi r c l e3

/ /  Br esenham' s i nf amous c i r c l e al gor i t hm

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

voi d Dr awCi r c l e3( i nt  xCent er ,  i nt  yCent er ,  i nt  r adi us,  i nt  col or )

{

i nt  x  = 0;

i nt  y  = r adi us;

i nt  p = 3 -  2 *  r adi us;

whi l e ( x <= y)

{

Dr awPi xel 3( xCent er  + x,  yCent er  + y,  col or ) ;

Dr awPi xel 3( xCent er  -  x ,  yCent er  + y,  col or ) ;

Dr awPi xel 3( xCent er  + x,  yCent er  -  y ,  col or ) ;

Dr awPi xel 3( xCent er  -  x ,  yCent er  -  y ,  col or ) ;

Dr awPi xel 3( xCent er  + y,  yCent er  + x,  col or ) ;

Dr awPi xel 3( xCent er  -  y ,  yCent er  + x,  col or ) ;

Dr awPi xel 3( xCent er  + y,  yCent er  -  x ,  col or ) ;

Dr awPi xel 3( xCent er  -  y ,  yCent er  -  x ,  col or ) ;

i f  ( p < 0)

p += 4 *  x++ + 6;

el se
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p += 4 *  ( x++ -  y- - )  + 10;

}

}
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/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Pr ogr ammi ng The Game Boy Advance

/ /  Chapt er  5:  Bi t map- Based Vi deo Modes

/ /  Mode3Boxes Pr oj ect

/ /  mai n. c sour ce code f i l e

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
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#def i ne MULTI BOOT i nt  __gba_mul t i boot ;

MULTI BOOT

/ / add suppor t  f or  t he r and f unct i on

#i ncl ude <st dl i b. h>

/ / decl ar e t he f unct i on pr ot ot ype

voi d Dr awPi xel 3( i nt ,  i nt ,  unsi gned shor t ) ;

voi d Dr awBox3( i nt ,  i nt ,  i nt ,  i nt ,  unsi gned shor t ) ;

/ / decl ar e some def i nes f or  t he v i deo mode

#def i ne REG_DI SPCNT * ( unsi gned l ong* ) 0x4000000

#def i ne MODE_3 0x3

#def i ne BG2_ENABLE 0x400

/ / changes t he v i deo mode

#def i ne Set Mode( mode)  REG_DI SPCNT = ( mode)

/ / packs t hr ee val ues i nt o a 15- bi t  col or

#def i ne RGB( r , g, b)  ( ( r ) +( g<<5) +( b<<10) )

/ / cr eat e a poi nt er  t o t he v i deo buf f er

unsi gned shor t *  v i deoBuf f er  = ( unsi gned shor t * ) 0x6000000;

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Funct i on:  mai n( )

/ /  Ent r y poi nt  f or  t he pr ogr am

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

i nt  mai n( voi d)

{

    i nt  x1,  y1,  x2,  y2;

    unsi gned shor t  col or ;

    Set Mode( MODE_3 |  BG2_ENABLE) ;
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   whi l e( 1)

   {

    x1 = r and( )  % 240;

        y1 = r and( )  % 160;

    x2 = x1 + r and( )  % 60;

        y2 = y1 + r and( )  % 60;

        col or  = RGB( r and( ) %31,  r and( ) %31,  r and( ) %31) ;

Dr awBox3( x1,  y1,  x2,  y2,  col or ) ;

   }

   r et ur n 0;

}

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Funct i on:  Dr awPi xel 3

/ /  Dr aws a pi xel  i n mode 3

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

voi d Dr awPi xel 3( i nt  x ,  i nt  y ,  unsi gned shor t  col or )

{

v i deoBuf f er [ y *  240 + x]  = col or ;

}

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Funct i on:  Dr awBox3

/ /  Dr aws a f i l l ed box

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

voi d Dr awBox3( i nt  l ef t ,  i nt  t op,  i nt  r i ght ,  i nt  bot t om,

    unsi gned shor t  col or )

{

i nt  x ,  y ;

    f or ( y = t op;  y < bot t om;  y++)
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        f or ( x = l ef t ;  x  < r i ght ;  x++)

            Dr awPi xel 3( x,  y ,  col or ) ;

}
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Drawing Bitmaps
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Converting 8-Bit Bitmaps to 15-Bit Images
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/ /

/ /  mode3 ( 76800 uncompr essed byt es)

/ /

const  unsi gned shor t  mode3_Bi t map[ 38400]  = {

0x7717,  0x7293,  0x69cd,  0x6e0f ,  0x6e0f ,  0x6e0f ,  0x6e0f ,  0x6e0f ,  

0x6e0f ,  0x6e0f ,  0x6e0f ,  0x6e0f ,  0x6e0f ,  0x6e0f ,  0x6e0f ,  0x6e0f ,  

0x6e0f ,  0x6e0f ,  0x7293,  0x7717,  0x6e51,  0x6e0f ,  0x7717,  0x6e51,  

0x656a,  0x69cd,  0x61aa,  0x58c3,  0x6e51,  0x6e51,  0x7293,  0x7717,  

0x7bbc,  0x7b5a,  0x6a2f ,  0x6a2f ,  0x6e51,  0x69cd,  0x656a,  0x6a2f ,  

0x6a2f ,  0x6a2f ,  0x6a2f ,  0x6a2f ,  0x6a2f ,  0x6a2f ,  0x7717,  0x7b9b,  

0x7f f f ,  0x7f f f ,  0x7f f f ,  0x7f f f ,  0x7f f f ,  0x7f f f ,  0x7759,  0x7293,  

0x6e51,  0x6a2e,  0x6a2f ,  0x6a72,  0x7293,  0x6127,  0x58c3,  0x58c3,  

 .  .  .  
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/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Pr ogr ammi ng The Game Boy Advance

/ /  Chapt er  5:  Bi t map- Based Vi deo Modes

/ /  Mode3Bi t map Pr oj ect
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/ /  mai n. c sour ce code f i l e

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

#def i ne MULTI BOOT i nt  __gba_mul t i boot ;

MULTI BOOT

/ / i nc l ude f i l es

#i ncl ude <st dl i b. h>

#i ncl ude " mode3. r aw. c"

/ / decl ar e t he f unct i on pr ot ot ype

voi d Dr awPi xel 3( i nt ,  i nt ,  unsi gned shor t ) ;

/ / decl ar e some def i nes f or  t he v i deo mode

#def i ne REG_DI SPCNT * ( unsi gned l ong* ) 0x4000000

#def i ne MODE_3 0x3

#def i ne BG2_ENABLE 0x400

/ / changes t he v i deo mode

#def i ne Set Mode( mode)  REG_DI SPCNT = ( mode)

/ / cr eat e a poi nt er  t o t he v i deo buf f er

unsi gned shor t *  v i deoBuf f er  = ( unsi gned shor t * ) 0x6000000;

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Funct i on:  mai n( )

/ /  Ent r y poi nt  f or  t he pr ogr am

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

i nt  mai n( voi d)

{

    i nt  x ,  y ;

    Set Mode( MODE_3 |  BG2_ENABLE) ;
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    / / di spl ay t he bi t map

f or ( y = 0;  y < 160;  y++)

f or ( x = 0;  x < 240;  x++)

Dr awPi xel 3( x,  y ,  mode3_Bi t map[ y *  240 + x] ) ;

    / / endl ess l oop

    whi l e( 1)

    {

    }

    r et ur n 0;

}

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Funct i on:  Dr awPi xel 3

/ /  Dr aws a pi xel  i n mode 3

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

voi d Dr awPi xel 3( i nt  x ,  i nt  y ,  unsi gned shor t  c)

{

v i deoBuf f er [ y *  240 + x]  = c;

}
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 � � *

const  unsi gned shor t  mode4_Pal et t e[ 256]  = {

0x0001,  0x0023,  0x0026,  0x0086,  0x002a,  0x008a,  0x00aa,  0x010a,  

0x00a9,  0x00ad,  0x00ae,  0x014e,  0x3940,  0x190b,  0x44e0,  0x4522,  

0x25c0,  0x1e20,  0x3181,  0x2dc1,  0x2a23,  0x15cb,  0x3604,  0x3629,  

0x4183,  0x45a5,  0x41e5,  0x4206,  0x3e27,  0x4627,  0x4228,  0x420c,  

0x5481,  0x58c3,  0x5525,  0x6127,  0x4d86,  0x4dc7,  0x5186,  0x5988,  

.

.

.

0x5f b5,  0x6357,  0x6396,  0x63b7,  0x639a,  0x6b36,  0x6b57,  0x6f 37,  

0x7357,  0x6f 58,  0x7359,  0x7759,  0x7b5a,  0x6b78,  0x6f 99,  0x6b99,  

0x6f ba,  0x739a,  0x7779,  0x7b9a,  0x6f db,  0x73dc,  0x77bb,  0x7b9b,  
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� � �� � �� � �� � �

0x7bbc,  0x7bdc,  0x7bdd,  0x77f d,  0x7f de,  0x7bf e,  0x7f f e,  0x77bf ,  

0x7bdf ,  0x7f f f ,  0x0000,  0x0000,  0x0000,  0x0000,  0x0000,  0x0000

} ;
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unsi gned shor t *  pal et t eMem = ( unsi gned shor t * ) 0x5000000;
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voi d Dr awPi xel 4( i nt  x ,  i nt  y ,  unsi gned char  col or )

{

    unsi gned shor t  pi xel ;

    unsi gned shor t  of f set  = ( y *  240 + x)  >> 1;

    pi xel  = v i deoBuf f er [ of f set ] ;

    i f  ( x  & 1)

        v i deoBuf f er [ of f set ]  = ( col or  << 8)  + ( pi xel  & 0x00FF) ;

    el se
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        v i deoBuf f er [ of f set ]  = ( pi xel  & 0xFF00)  + col or ;

}
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/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Pr ogr ammi ng The Game Boy Advance

/ /  Chapt er  5:  Bi t map- Based Vi deo Modes

/ /  Mode4Pi xel s Pr oj ect

/ /  mai n. c sour ce code f i l e

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

#def i ne MULTI BOOT i nt  __gba_mul t i boot ;

MULTI BOOT

/ / add suppor t  f or  t he r and f unct i on

#i ncl ude <st dl i b. h>

/ / decl ar e t he f unct i on pr ot ot ype

voi d Dr awPi xel 4( i nt  x ,  i nt  y ,  unsi gned char  bCol or ) ;

/ / decl ar e some def i nes f or  t he v i deo mode

#def i ne MODE_4 0x4

#def i ne BG2_ENABLE 0x400

#def i ne REG_DI SPCNT * ( unsi gned i nt * ) 0x4000000

#def i ne RGB( r , g, b)  ( unsi gned shor t ) ( ( r ) +( ( g) <<5) +( ( b) <<10) )

/ / cr eat e a poi nt er  t o t he v i deo and pal et t e buf f er s

unsi gned shor t *  v i deoBuf f er  = ( unsi gned shor t * ) 0x6000000;
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unsi gned shor t *  pal et t eMem = ( unsi gned shor t * ) 0x5000000;

/ / changes t he v i deo mode

#def i ne Set Mode( mode)  REG_DI SPCNT = ( mode)

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Funct i on:  mai n( )

/ /  Ent r y poi nt  f or  t he pr ogr am

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

i nt  mai n( voi d)

{

    i nt  x1, y1, n;

    Set Mode( MODE_4 |  BG2_ENABLE) ;

    f or  ( n = 1;  n < 256;  n++)

        pal et t eMem[ n]  = RGB( r and( )  % 31,  r and( )  % 31,  r and( )  % 31) ;

    whi l e( 1)

    {

        x1 = r and( )  % 240;

        y1 = r and( )  % 160;

        Dr awPi xel 4( x1,  y1,  r and( )  % 256) ;

   }

    r et ur n 0;

}

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Funct i on:  Dr awPi xel 4

/ /  Dr aws a pi xel  i n mode 4

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

voi d Dr awPi xel 4( i nt  x ,  i nt  y ,  unsi gned char  col or )
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{

unsi gned shor t  pi xel ;

    unsi gned shor t  of f set  = ( y *  240 + x)  >> 1;

pi xel  = v i deoBuf f er [ of f set ] ;

i f  ( x  & 1)

    v i deoBuf f er [ of f set ]  = ( col or  << 8)  + ( pi xel  & 0x00FF) ;

    el se

        v i deoBuf f er [ of f set ]  = ( pi xel  & 0xFF00)  + col or ;

}
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/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Pr ogr ammi ng The Game Boy Advance

/ /  Chapt er  5:  Bi t map- Based Vi deo Modes

/ /  Mode4Bi t map Pr oj ect

/ /  mai n. c sour ce code f i l e

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

#def i ne MULTI BOOT i nt  __gba_mul t i boot ;

MULTI BOOT

/ / i nc l ude f i l es

#i ncl ude <st dl i b. h>

#i ncl ude <st r i ng. h>

#i ncl ude " mode4. r aw. c"

#i ncl ude " mode4. pal . c"

/ / decl ar e some def i nes f or  t he v i deo mode

#def i ne REG_DI SPCNT * ( unsi gned l ong* ) 0x4000000

#def i ne MODE_4 0x4
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#def i ne BG2_ENABLE 0x400

/ / changes t he v i deo mode

#def i ne Set Mode( mode)  REG_DI SPCNT = ( mode)

/ / cr eat e a poi nt er  t o t he v i deo and pal et t e buf f er s

unsi gned shor t *  v i deoBuf f er  = ( unsi gned shor t * ) 0x6000000;

unsi gned shor t *  pal et t eMem = ( unsi gned shor t * ) 0x5000000;

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Funct i on:  mai n( )

/ /  Ent r y poi nt  f or  t he pr ogr am

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

i nt  mai n( voi d)

{

    i nt  n;

    / / set  vi deo mode 4

    Set Mode( MODE_4 |  BG2_ENABLE) ;

    / / set  up t he pal et t e col or s

    f or  ( n = 0;  n < 256;  n++)

        pal et t eMem[ n]  = mode4_Pal et t e[ n] ;

    / / di spl ay t he bi t map

memcpy( vi deoBuf f er ,  mode4_Bi t map,  38400) ;

    / / endl ess l oop

    whi l e( 1)

    {

    }

    r et ur n 0;

}



Programming The Nintendo Game Boy Advance: The Unofficial Guide
Copyright (c)2003 by Jonathan S. Harbour -- http://www.jharbour.com

� � $� � $� � $� � $

, � � � � �� � �� �� �� 	 � � � 
 =�� � �� �� 
 � � 
 � � ��� � :� ���- 	 �4 � 
 	 ! � �� � � � �� � �� ��� �, � 	 
 	 :� �� � 	 �H
 � � . �� 	 �" �

� � � � � �� � ?�+:� �� � 
 	 �� � � �� � � �� 	 
 �� � � � �� 	 � � � � �� � � � � �� � �� � � �� � �� � � �� � 	 �
 	 � � � � �� � �� �� 
 � � 
 � � �

� 	 	 
 	 
 �� � ��� � �� 
 	 �� � 
 �� � � � � � �� � 	 �� 	 � � � � �� � � � � �� � �� � � �	 � �� �� � 	 � �� �	 
 �� � � � 	 
 �� � �� � � 	 � �� 
 � � �

� �� � � 
 � 	 �� � � � 	 
 �� � �� �
 	 � � �� � � �� � �� � � � 	 
� �+� �� � 
 - � �� 
 	 � � �� � 
 �
 �� � �� � �� � �� �� �� � � � ��� �� � 
 	 �" =�

3�� � 
 	 �#�%%�� � � � � �� � 	 �� � � � � � �� 
 � � �� � 	 �� 
 � � 
 � � � �� � �� �� 5@+�6�� � � � � �� � �� � 
 - � ��� �	 � � � � �� �� � 	 �

� � � 	 �� � � � 	 
 �� � ��� �
 � 	 � �� � �� � � 	 
 �� � � � 	 � � � �+� �� � � � � �� � 	 �� � � 	 �� � � �� 	 �� � �
 �� � � � � �� ���� � �� � 	 �6�

��� 
 � 
 �	 � ��� � �� 
 	 
 �� �� � �� � 	 �) � 4 �@HG��� � �� ���� 
 	 �� 5@+�6�� � � � ��� � � �� � 
 �	 � � � � �� �� � 	 �� � � 	 �

� � � � � �� � � �� � � � �� � � �� ����� �� 
 �� � �� � � �� �� � � � 
 � � �� � �� ��� �� � � 
 �� 	 � � �� � 
 �� 
 � � �  � �� � � � 
 � �


 	 � 	 �� � � 	 � � =

� �� � � � � � ! !

" � � �&� 	 � * ) �
 � � � �

� � � � � � � �� � � � � �� � � �


 � �	 �� � �� � �� �
 �
 � � � �

�� �� � 	 � �* �� � �� � �

� � � � � � �

� � 	 
 	 �� 
 	 �� � � 	 
 �� � � � �� � �
 �� � �� � �� �� �� � � � �� � � � �4 	 � � � � �� � � �� � � �� 	 �� � 	 �� � � � 	 � � �� 	 � � � 
 � �

� 	 � � � � 	 ��� �
 � 	 � � :� �� � - 	 �� 
 � � � � � � 	 �� � �� 
 �� �� � �� � � �� �� 	 �� �� � �� �� �� 	 ; �� �(� � � �� � � �	 � �� � 	 �� � � �	 �

� � � � 	 
 �� � �� � 	 �� � 
 	 	 � � �) � � 	 � 	 
� ��� �� �� � � �� 	 �� � � � 	 
 �� � �� � � � �� � 
 	 " L� �� � � � �� � �� � 	 �� �
 	 � � � � � 	 
 �

� � �� � �� ��� � � �� � � � ��� 	 
 � � 	 � �%&$��� ��%B$�� �� 	 � �� � � � � :� �� � �� �� � 	 �� � � � 	 
 �� � �� �� 	 �� � � �8� � �� � � �� 
 � �

� � �� ��� �� � � �� �� � � �� � � �+:� �� � � �� � �� � �� � �� 	 � ��� � � �� � � �� �C� � �� � �� � �� � �� �� � �� � �� 	 � � � � 	 �H4 � ��� �

� � � � 	 
 �� � � � �� � � �� � � � � � 
 	 ��� � � �

Page Flipping and Double Buffering
. � � 	 �� ��� � �� � ��� �� � ��� ��� � � �� � 
 	 � �" �� � 
 �#� �� � �+:���� � � � �� � � �� � � �� � �� � 	 �� � �� �� 
 	 � � �� 	 � � � 
 	 � �

� � � �� � ��� � �� � 	 � �� � � �
 
 � � �	 � 	 
 � � � �� � ��� � � �� � �� � �  � � 
 	 	 � �� � � � 	 
� �� � �� � � �� � � 	 �� �� � � �� � � � �

� � 
 	 �0� �� - �� � �+� �� � � � � �� � �� � �� �
 � � � �	 �� � � � 	 
 �� � - 	 � �� � 	 �
 
 � � �� � �� � 	 
 � � �� � � �� � �� � � � �� � � � ��� �



Programming The Nintendo Game Boy Advance: The Unofficial Guide
Copyright (c)2003 by Jonathan S. Harbour -- http://www.jharbour.com

� � �� � �� � �� � �

�� � 	 
 � 	 
 	 � �� �� � �� � 	 �� 	 
 � �� � ��
 	 � 
 	 � � � �� � �� � � �� � � � �� 
 
 �� � 
 	 �� � �� � 	 � - �� � 
 �� � 	 �� 	 
 � �� � ��� �� � - �

� 	 
 �� 
 �� � 
 �� � �� �� ��� �� � 	 �� � � 	 �
 � 
 �� � �� � �� �� 	 
 �� 
 �

+� �� 
 
 	 
 �� � �
 � �� � � 	 �� ��� � �� � � �� � 	 �� 
 � � 
 � � �� 	 	 
 � �� � � �� �
 	 � �� � � � 	 
 � ��� � � 	 � 
 �� � �� � 	 ; � � 	 �� 
 � � � �

� � � � 	 
 �� � 
 �� � 	 �
 	 � 
 �� � � � 	 
� �� � 	 � 	 �� � - 	 �� � �� � 	 �� � � 	 �� � � � � � �� � �� �
 	 � �� 	 � � 
 � �� � �� � 	 �� � 
 	 �! �

� � � � 	 
� �� � 
 ���- 	 �+�� � �
 � �� � �� ��� �� ���� � 
 � �� � �� � 	 �� 
 � � �� 	 � � � 
 	 �� � �� � 
 	 �" � �� � 	 �� 
 � � � �� � � � 	 
 ��� �

�� � � � 	 
 �� � �$�� �B$$$$$$���- 	 �� � � � �� �� � ��	 �� � 	 �� � � - �� � � � 	 
 ��� ��� � � � 	 
 �� � �$� B$$� $$$� �) 	 
 	 �� 
 	 �

� � 	 �
 	 � �� �� �� � � *

unsi gned shor t *  Fr ont Buf f er  = ( unsi gned shor t * ) 0x6000000;

unsi gned shor t *  BackBuf f er  = ( unsi gned shor t * ) 0x600A000;
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voi d Fl i pPage( voi d)

{

i f ( REG_DI SPCNT & BACKBUFFER)

{

REG_DI SPCNT &= ~BACKBUFFER;

vi deoBuf f er  = BackBuf f er ;

    }

    el se

    {

REG_DI SPCNT | = BACKBUFFER;

vi deoBuf f er  = Fr ont Buf f er ;

}

}
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/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Pr ogr ammi ng The Game Boy Advance

/ /  Chapt er  5:  Bi t map- Based Vi deo Modes

/ /  Mode4Fl i p Pr oj ect

/ /  mai n. c sour ce code f i l e

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

#def i ne MULTI BOOT i nt  __gba_mul t i boot ;

MULTI BOOT

/ / add suppor t  f or  t he r and f unct i on

#i ncl ude <st dl i b. h>

#i ncl ude <st r i ng. h>

/ / decl ar e t he f unct i on pr ot ot ype

voi d Dr awPi xel 4( i nt ,  i nt ,  unsi gned char ) ;

voi d Dr awBox4( i nt ,  i nt ,  i nt ,  i nt ,  unsi gned char ) ;

voi d Fl i pPage( voi d) ;

voi d Wai t VBl ank( voi d) ;

/ / decl ar e some def i nes f or  t he v i deo mode

#def i ne REG_DI SPCNT * ( unsi gned l ong* ) 0x4000000

#def i ne MODE_4 0x4

#def i ne BG2_ENABLE 0x400

/ / changes t he v i deo mode

#def i ne Set Mode( mode)  REG_DI SPCNT = ( mode)

/ / packs t hr ee val ues i nt o a 15- bi t  col or

#def i ne RGB( r , g, b)  ( unsi gned shor t ) ( ( r ) +( ( g) <<5) +( ( b) <<10) )

/ / v i deo buf f er  def i nes
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#def i ne BACKBUFFER 0x10

unsi gned shor t *  Fr ont Buf f er  = ( unsi gned shor t * ) 0x6000000;

unsi gned shor t *  BackBuf f er  = ( unsi gned shor t * ) 0x600A000;

unsi gned shor t *  v i deoBuf f er ;

unsi gned shor t *  pal et t eMem = ( unsi gned shor t * ) 0x5000000;

vol at i l e unsi gned shor t *  Scanl i neCount er  =

    ( vol at i l e unsi gned shor t * ) 0x4000006;

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Funct i on:  mai n( )

/ /  Ent r y poi nt  f or  t he pr ogr am

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

i nt  mai n( voi d)

{

    i nt  n;

    / / set  vi deo mode and st ar t  page f l i ppi ng

    Set Mode( MODE_4 |  BG2_ENABLE) ;

    Fl i pPage( ) ;

    / / set  t he f i r s t  t wo pal et t e ent r i es

    pal et t eMem = RGB( 0,  31,  0) ;

    pal et t eMem = RGB( 31,  0,  0) ;

    / / dr aw t he f i r s t  r andom box

Dr awBox4( 20,  20,  100,  140,  1) ;

    / / f l i p t he page t o t he back buf f er

    Fl i pPage( ) ;

    / / dr aw t he second r andom box

Dr awBox4( 140,  20,  220,  140,  2) ;
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    whi l e( 1)

    {

        / / wai t  f or  ver t i cal  bl ank

        Wai t VBl ank( ) ;

        / / f l i p t he page

        Fl i pPage( ) ;

        / / sl ow i t  down- - modi f y as needed

        n = 500000;

        whi l e( n- - ) ;

   }

   r et ur n 0;

}

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Funct i on:  Dr awPi xel 4

/ /  Dr aws a pi xel  i n mode 4

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

voi d Dr awPi xel 4( i nt  x ,  i nt  y ,  unsi gned char  col or )

{

unsi gned shor t  pi xel ;

    unsi gned shor t  of f set  = ( y *  240 + x)  >> 1;

pi xel  = v i deoBuf f er [ of f set ] ;

i f  ( x  & 1)

    v i deoBuf f er [ of f set ]  = ( col or  << 8)  + ( pi xel  & 0x00FF) ;

    el se

        v i deoBuf f er [ of f set ]  = ( pi xel  & 0xFF00)  + col or ;

}

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
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/ /  Funct i on:  Dr awBox4

/ /  Dr aws a f i l l ed box

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

voi d Dr awBox4( i nt  l ef t ,  i nt  t op,  i nt  r i ght ,  i nt  bot t om,

    unsi gned char  col or )

{

i nt  x ,  y ;

    f or ( y = t op;  y < bot t om;  y++)

        f or ( x = l ef t ;  x  < r i ght ;  x++)

            Dr awPi xel 4( x,  y ,  col or ) ;

}

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Funct i on:  Fl i pPage

/ /  Swi t ches bet ween t he f r ont  and back buf f er s

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

voi d Fl i pPage( voi d)

{

i f ( REG_DI SPCNT & BACKBUFFER)

{

REG_DI SPCNT &= ~BACKBUFFER;

vi deoBuf f er  = BackBuf f er ;

    }

    el se

    {

REG_DI SPCNT | = BACKBUFFER;

vi deoBuf f er  = Fr ont Buf f er ;

}

}

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Funct i on:  Wai t VBl ank
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/ /  Checks t he scanl i ne count er  f or  t he ver t i cal  bl ank per i od

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

voi d Wai t VBl ank( voi d)

{

whi l e( * Scanl i neCount er  < 160) ;

}
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Working with Mode 5
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Drawing Pixels
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voi d Dr awPi xel 5( i nt  x ,  i nt  y ,  unsi gned shor t  c)



Programming The Nintendo Game Boy Advance: The Unofficial Guide
Copyright (c)2003 by Jonathan S. Harbour -- http://www.jharbour.com

� � �� � �� � �� � �

{

v i deoBuf f er [ y *  160 + x]  = c;

}

Testing Mode 5
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 	 �! � �� � 
 �� � 	 �� � 
 	 #L� �� � � � ��� � � 	 � 
 �� � �

� � 
 	 ! L� �� � � � � �@�� � �	 =�) 	 
 	 ��� �� � 	 �� � � � �	 � 	 �4 � 
 	 #. �� 	 �� �� 
 � � 
 � � *

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Pr ogr ammi ng The Game Boy Advance

/ /  Chapt er  5:  Bi t map- Based Vi deo Modes

/ /  Mode5Pi xel s Pr oj ect

/ /  mai n. c sour ce code f i l e

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ / add suppor t  f or  t he r and f unct i on

#i ncl ude <st dl i b. h>

/ / decl ar e t he f unct i on pr ot ot ype

voi d Dr awPi xel 5( i nt ,  i nt ,  unsi gned shor t ) ;

/ / decl ar e some def i nes f or  t he v i deo mode

#def i ne REG_DI SPCNT * ( unsi gned l ong* ) 0x4000000

#def i ne MODE_5 0x5

#def i ne BG2_ENABLE 0x400

/ / changes t he v i deo mode

#def i ne Set Mode( mode)  REG_DI SPCNT = ( mode)
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/ / packs t hr ee val ues i nt o a 15- bi t  col or

#def i ne RGB( r , g, b)  ( ( r ) +( g<<5) +( b<<10) )

/ / cr eat e a poi nt er  t o t he v i deo buf f er

unsi gned shor t *  v i deoBuf f er  = ( unsi gned shor t * ) 0x6000000;

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Funct i on:  mai n( )

/ /  Ent r y poi nt  f or  t he pr ogr am

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

i nt  mai n( voi d)

{

    i nt  x ,  y ;

    unsi gned shor t  col or ;

    Set Mode( MODE_5 |  BG2_ENABLE) ;

    whi l e( 1)

    {

        / / r andomi ze t he pi xel

    x  = r and( )  % 160;

        y  = r and( )  % 128;

        col or  = RGB( r and( ) %31,  r and( ) %31,  r and( ) %31) ;

        Dr awPi xel 5( x,  y ,  col or ) ;

    }

    r et ur n 0;

}

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Funct i on:  Dr awPi xel 5

/ /  Dr aws a pi xel  i n mode 5

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

voi d Dr awPi xel 5( i nt  x ,  i nt  y ,  unsi gned shor t  c)



Programming The Nintendo Game Boy Advance: The Unofficial Guide
Copyright (c)2003 by Jonathan S. Harbour -- http://www.jharbour.com

� � "� � "� � "� � "

{

   v i deoBuf f er [ y *  160 + x]  = c;

}

� � 	 �� � � � � � �� 
 � � �� � 	 �4 � 
 	 #. �� 	 �� �� 
 � � 
 � � ��� �� � � � � ��� �3�� � 
 	 �#�%! �

� �� � � � � � ! %

" � � �&� 	 �  ' �� � �� �

� � � � � � � �	 � � � � �

� � � 	 � � �� �� � �� �� � �
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 �� � �� � �� 	 � � � � 	 � �� � �� � 	 �
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 	 	 � �� �� �� �� � � � 	 � 	 
 =�� 	 � � �� � � � � � ��� �� � � �� � ��� ��� � � �� � 	 �� � � � �� �� � � � � � ��� ��� �� �� 	 � � � 
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 ��
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 � �� � � �� 	 �� 
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 �� �
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 �� � 
 	 �� � � � 
 � ��� � 	 
 �� � 	 �� � � � �
 �� � �� � �� 	 � � � � �� � � �+�� � � 	 �� 
 �� � 	 � �

� � � �� � � � � �� � � �� � �
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 � � �� � �	 � � � �� �� 	 ���� �� � 	 �� � � � �� � � 
 � � � 	 
� �� � �� � ��� �� � � � 	 
 �� � 	 �� � �� �� �� 	 �� 
 � � �� � 	 �

. 
 �� � �� � � � � �� � �

voi d Pr i nt ( i nt  l ef t ,  i nt  t op,  char  * st r ,  unsi gned shor t  col or )

{

    i nt  pos = 0;

    whi l e ( * st r )

    {

        Dr awChar ( l ef t  + pos,  t op,  * st r ++,  col or ) ;

        pos += 8;

    }

}

voi d Dr awChar ( i nt  l ef t ,  i nt  t op,  char  l et t er ,  unsi gned shor t  col or )

{

    i nt  x ,  y ;

    i nt  dr aw;

    f or ( y = 0;  y  < 8;  y++)

        f or  ( x = 0;  x  < 8;  x++)

        {

            / /  gr ab a pi xel  f r om t he f ont  char

            dr aw = f ont [ ( l et t er - 32)  *  64 + y *  8 + x] ;

            / /  i f  pi xel  = 1,  t hen dr aw i t

            i f  ( dr aw)

                Dr awPi xel 3( l ef t  + x,  t op + y,  col or ) ;

        }

}

The Hard-Coded Font
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#i f ndef  _FONT_H

#def i ne _FONT_H

#def i ne W 1

unsi gned shor t  f ont [ ]  =

{

/ /  ( space)  32

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

/ /  !  33

    0, 0, W, W, 0, 0, 0, 0,

    0, 0, W, W, 0, 0, 0, 0,

    0, 0, W, W, 0, 0, 0, 0,

    0, 0, W, W, 0, 0, 0, 0,

    0, 0, W, W, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, W, W, 0, 0, 0, 0,

    0, 0, W, W, 0, 0, 0, 0,

/ /  "  34

    0, 0, 0, 0, 0, 0, 0, 0,

    0, W, W, 0, W, W, 0, 0,

    0, W, W, 0, W, W, 0, 0,

    0, 0, W, 0, 0, W, 0, 0,
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    0, 0, W, 0, 0, W, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

/ /  # 35

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, W, 0, 0, W, 0, 0,

    0, W, W, W, W, W, W, 0,

    0, 0, W, 0, 0, W, 0, 0,

    0, 0, W, 0, 0, W, 0, 0,

    0, W, W, W, W, W, W, 0,

    0, 0, W, 0, 0, W, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

/ /  $ 36

    0, 0, 0, W, 0, 0, 0, 0,

    0, 0, W, W, W, W, 0, 0,

    0, W, 0, W, 0, 0, 0, 0,

    0, 0, W, W, W, 0, 0, 0,

    0, 0, 0, W, 0, W, 0, 0,

    0, W, W, W, W, 0, 0, 0,

    0, 0, 0, W, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

/ /  % 37

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, W, W, 0, 0, W, 0, 0,

    0, W, W, 0, W, 0, 0, 0,

    0, 0, 0, W, 0, 0, 0, 0,

    0, 0, W, 0, W, W, 0, 0,

    0, W, 0, 0, W, W, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

/ /  & 38

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, W, W, W, 0, 0, 0,
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    0, W, 0, 0, 0, W, 0, 0,

    0, 0, W, W, W, 0, 0, 0,

    0, W, 0, W, 0, 0, 0, 0,

    0, W, 0, 0, W, 0, W, 0,

    0, 0, W, W, W, W, 0, 0,

    0, 0, 0, 0, 0, 0, W, 0,

/ /  '  39

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, 0, W, 0, 0, 0,

    0, 0, 0, 0, W, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

/ /  (  40

    0, 0, 0, 0, 0, 0, W, 0,

    0, 0, 0, 0, 0, W, 0, 0,

    0, 0, 0, 0, 0, W, 0, 0,

    0, 0, 0, 0, 0, W, 0, 0,

    0, 0, 0, 0, 0, W, 0, 0,

    0, 0, 0, 0, 0, W, 0, 0,

    0, 0, 0, 0, 0, W, 0, 0,

    0, 0, 0, 0, 0, 0, W, 0,

/ /  )  41

    0, W, 0, 0, 0, 0, 0, 0,

    0, 0, W, 0, 0, 0, 0, 0,

    0, 0, W, 0, 0, 0, 0, 0,

    0, 0, W, 0, 0, 0, 0, 0,

    0, 0, W, 0, 0, 0, 0, 0,

    0, 0, W, 0, 0, 0, 0, 0,

    0, 0, W, 0, 0, 0, 0, 0,

    0, W, 0, 0, 0, 0, 0, 0,

/ /  *  42
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    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, W, 0, 0, 0, 0,

    0, W, 0, W, 0, W, 0, 0,

    0, 0, W, W, W, 0, 0, 0,

    0, 0, W, W, W, 0, 0, 0,

    0, 0, W, W, W, 0, 0, 0,

    0, W, 0, 0, 0, W, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

/ /  + 43

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, W, W, W, W, W, W, 0,

    0, W, W, W, W, W, W, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

/ /  ,  44

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, W, 0, 0, 0, 0,

    0, 0, W, W, 0, 0, 0, 0,

    0, 0, W, 0, 0, 0, 0, 0,

/ /  -  45

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, W, W, W, W, W, W, 0,

    0, W, W, W, W, W, W, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,
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    0, 0, 0, 0, 0, 0, 0, 0,

/ /  .  46

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, W, W, 0, 0, 0, 0,

    0, 0, W, W, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

/ /  /  47

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, W, 0,

    0, 0, 0, 0, 0, W, W, 0,

    0, 0, 0, 0, W, W, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, W, W, 0, 0, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, W, 0, 0, 0, 0, 0, 0,

/ /  0 48

    0, 0, W, W, W, W, 0, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, W, W, 0,

    0, W, W, 0, W, 0, W, 0,

    0, W, W, W, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, 0, W, W, W, W, 0, 0,

/ /  1 49

    0, 0, 0, 0, W, 0, 0, 0,

    0, 0, W, W, W, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,
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    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, W, W, W, W, 0, 0,

/ /  2 50

    0, 0, W, W, W, W, 0, 0,

    0, W, W, W, W, W, W, 0,

    0, W, 0, 0, 0, 0, W, 0,

    0, 0, 0, 0, 0, W, W, 0,

    0, 0, 0, 0, W, W, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, W, W, 0, 0, 0, 0,

    0, W, W, W, W, W, W, 0,

/ /  3 51

    0, 0, W, W, W, W, 0, 0,

    0, W, W, W, W, W, W, 0,

    0, W, 0, 0, 0, 0, W, 0,

    0, 0, 0, 0, 0, 0, W, 0,

    0, 0, 0, W, W, W, 0, 0,

    0, 0, 0, 0, 0, 0, W, 0,

    0, W, 0, 0, 0, 0, W, 0,

    0, 0, W, W, W, W, 0, 0,

/ /  4 52

    0, 0, 0, 0, W, W, 0, 0,

    0, 0, 0, W, W, W, 0, 0,

    0, 0, W, W, 0, W, 0, 0,

    0, W, W, 0, 0, W, 0, 0,

    0, W, W, W, W, W, 0, 0,

    0, 0, 0, 0, W, W, 0, 0,

    0, 0, 0, 0, W, W, 0, 0,

    0, 0, 0, 0, W, W, 0, 0,

/ /  5 53

    0, W, W, W, W, W, W, 0,

    0, W, W, W, W, W, W, 0,

    0, W, W, 0, 0, 0, 0, 0,
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    0, W, W, 0, 0, 0, 0, 0,

    0, 0, W, W, W, W, 0, 0,

    0, 0, 0, 0, 0, 0, W, 0,

    0, W, 0, 0, 0, 0, W, 0,

    0, 0, W, W, W, W, 0, 0,

/ /  6 54

    0, 0, 0, W, W, W, W, 0,

    0, 0, W, W, W, W, W, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, W, W, W, 0, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, 0, W, W, W, W, 0, 0,

/ /  7 55

    0, W, W, W, W, W, W, 0,

    0, W, W, W, W, W, W, 0,

    0, W, 0, 0, 0, W, W, 0,

    0, 0, 0, 0, W, W, 0, 0,

    0, 0, 0, 0, W, W, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, W, W, 0, 0, 0, 0,

/ /  8 56

    0, 0, W, W, W, W, 0, 0,

    0, W, W, W, W, W, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, 0, W, 0, 0, 0, W, 0,

    0, 0, W, W, W, W, 0, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, 0, W, W, W, W, 0, 0,

/ /  9 57

    0, 0, W, W, W, W, 0, 0,
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    0, W, W, W, W, W, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, 0, W, W, W, W, W, 0,

    0, 0, 0, 0, 0, W, W, 0,

    0, 0, 0, 0, 0, W, W, 0,

    0, 0, 0, 0, 0, W, W, 0,

/ /  :  58

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, W, W, 0, 0, 0, 0,

    0, 0, W, W, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, W, W, 0, 0, 0, 0,

    0, 0, W, W, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

/ /  ;  59

    0, 0, W, W, 0, 0, 0, 0,

    0, 0, W, W, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, W, W, 0, 0, 0, 0,

    0, 0, W, W, 0, 0, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

/ /  < 60

    0, 0, 0, 0, W, W, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, W, W, 0, 0, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, 0, W, W, 0, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, 0, W, W, 0, 0,
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/ /  = 61

    0, 0, 0, 0, 0, 0, 0, 0,

    0, W, W, W, W, W, 0, 0,

    0, W, W, W, W, W, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, W, W, W, W, W, 0, 0,

    0, W, W, W, W, W, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

/ /  > 62

    0, W, W, 0, 0, 0, 0, 0,

    0, 0, W, W, 0, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, 0, W, W, 0, 0,

    0, 0, 0, 0, W, W, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, W, W, 0, 0, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

/ /  ? 63

    0, 0, W, W, W, W, 0, 0,

    0, W, W, W, W, W, W, 0,

    0, W, 0, 0, 0, W, W, 0,

    0, 0, 0, 0, W, W, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

/ /  @ 64

    0, 0, 0, 0, 0, 0, 0, 0,

    0, 0, W, W, W, 0, 0, 0,

    0, W, 0, 0, 0, W, 0, 0,

    0, W, 0, W, W, 0, 0, 0,

    0, W, 0, W, W, 0, 0, 0,

    0, W, 0, 0, 0, 0, W, 0,
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    0, 0, W, W, W, W, 0, 0,

    0, 0, 0, 0, 0, 0, 0, 0,

/ /  A 65

    0, 0, W, W, W, 0, 0, 0,

    0, W, W, W, W, W, 0, 0,

    0, W, W, 0, 0, W, 0, 0,

    0, W, W, 0, 0, W, 0, 0,

    0, W, W, W, W, W, 0, 0,

    0, W, W, W, W, W, 0, 0,

    0, W, W, 0, 0, W, 0, 0,

    0, W, W, 0, 0, W, 0, 0,

/ /  B 66

    0, W, W, W, W, W, 0, 0,

    0, W, W, W, W, W, W, 0,

    0, W, W, 0, 0, W, W, 0,

    0, W, W, 0, 0, W, 0, 0,

    0, W, W, W, W, W, 0, 0,

    0, W, W, 0, 0, W, W, 0,

    0, W, W, 0, 0, W, W, 0,

    0, W, W, W, W, W, 0, 0,

/ /  C 67

    0, 0, W, W, W, W, 0, 0,

    0, W, W, W, W, W, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, 0, W, W, W, W, 0, 0,

/ /  D 68

    0, W, W, W, W, W, 0, 0,

    0, W, W, W, W, W, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,
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    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, W, W, W, 0, 0,

/ /  E 69

    0, W, W, W, W, W, W, 0,

    0, W, W, W, W, W, W, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, W, W, 0, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, W, W, W, W, 0,

/ /  F 70

    0, W, W, W, W, W, W, 0,

    0, W, W, W, W, W, W, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, W, W, 0, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

/ /  G 71

    0, 0, W, W, W, W, 0, 0,

    0, W, W, W, W, W, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, 0, W, W, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, 0, W, W, W, W, 0, 0,

/ /  H 72

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,
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    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, W, W, W, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

/ /  I  73

    0, 0, W, W, W, W, 0, 0,

    0, 0, W, W, W, W, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, W, W, W, W, 0, 0,

/ /  J  74

    0, 0, 0, 0, W, W, 0, 0,

    0, 0, 0, 0, W, W, 0, 0,

    0, 0, 0, 0, W, W, 0, 0,

    0, 0, 0, 0, W, W, 0, 0,

    0, 0, 0, 0, W, W, 0, 0,

    0, W, 0, 0, W, W, 0, 0,

    0, W, W, W, W, W, 0, 0,

    0, 0, W, W, W, 0, 0, 0,

/ /  K 75

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, W, W, 0,

    0, W, W, 0, W, W, 0, 0,

    0, W, W, W, W, 0, 0, 0,

    0, W, W, W, W, 0, 0, 0,

    0, W, W, 0, W, W, 0, 0,

    0, W, W, 0, 0, W, W, 0,

    0, W, W, 0, 0, 0, W, 0,

/ /  L 76
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    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, W, W, W, W, 0,

/ /  M 77

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, W, 0, W, W, 0,

    0, W, W, W, W, W, W, 0,

    0, W, W, 0, W, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

/ /  N 78

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, W, 0, 0, W, 0,

    0, W, W, W, W, 0, W, 0,

    0, W, W, 0, W, W, W, 0,

    0, W, W, 0, 0, W, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

/ /  O 79

    0, 0, W, W, W, W, 0, 0,

    0, W, W, W, W, W, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,
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    0, 0, W, W, W, W, 0, 0,

/ /  P 80

    0, W, W, W, W, W, 0, 0,

    0, W, W, W, W, W, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, W, W, W, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

/ /  Q 81

    0, 0, W, W, W, W, 0, 0,

    0, W, W, W, W, W, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, W, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, 0, W, W, W, W, 0, W,

/ /  R 82

    0, W, W, W, W, W, 0, 0,

    0, W, W, W, W, W, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, W, 0, 0,

    0, W, W, W, W, 0, 0, 0,

    0, W, W, 0, W, W, 0, 0,

    0, W, W, 0, 0, W, W, 0,

/ /  S 83

    0, 0, W, W, W, W, 0, 0,

    0, W, W, W, W, W, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, 0, W, W, W, W, 0, 0,
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    0, 0, 0, 0, 0, 0, W, 0,

    0, W, 0, 0, 0, 0, W, 0,

    0, 0, W, W, W, W, 0, 0,

/ /  T 84

    0, W, W, W, W, W, W, 0,

    0, W, W, W, W, W, W, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

/ /  U 85

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, 0, W, W, W, W, 0, 0,

/ /  V 86

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, 0, W, W, 0, W, 0, 0,

    0, 0, W, W, 0, W, 0, 0,

    0, 0, W, W, 0, W, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

/ /  W 87

    0, W, W, 0, 0, 0, 0, W,

    0, W, W, 0, 0, 0, 0, W,

    0, W, W, 0, 0, 0, 0, W,
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    0, W, W, 0, 0, 0, 0, W,

    0, W, W, 0, W, W, 0, W,

    0, 0, W, W, 0, 0, W, 0,

    0, 0, W, W, 0, 0, W, 0,

    0, 0, W, W, 0, 0, W, 0,

/ /  X 88

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, 0, W, W, 0, W, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, W, W, 0, W, 0, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

/ /  Y 89

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, W, W, 0, 0, 0, W, 0,

    0, 0, W, W, W, W, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

/ /  Z 90

    0, W, W, W, W, W, W, 0,

    0, W, W, W, W, W, W, 0,

    0, 0, 0, 0, 0, W, W, 0,

    0, 0, 0, 0, W, W, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, W, W, 0, 0, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, W, W, W, W, 0,

/ /  [  91

    0, 0, 0, 0, W, W, W, 0,
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    0, 0, 0, 0, W, W, 0, 0,

    0, 0, 0, 0, W, W, 0, 0,

    0, 0, 0, 0, W, W, 0, 0,

    0, 0, 0, 0, W, W, 0, 0,

    0, 0, 0, 0, W, W, 0, 0,

    0, 0, 0, 0, W, W, 0, 0,

    0, 0, 0, 0, W, W, W, 0,

/ /  \  92

    0, W, W, 0, 0, 0, 0, 0,

    0, W, W, 0, 0, 0, 0, 0,

    0, 0, W, W, 0, 0, 0, 0,

    0, 0, W, W, 0, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, W, W, 0, 0, 0,

    0, 0, 0, 0, W, W, 0, 0,

    0, 0, 0, 0, W, W, 0, 0,

/ /  ]  93

    0, W, W, W, 0, 0, 0, 0,

    0, W, W, W, 0, 0, 0, 0,

    0, 0, 0, W, 0, 0, 0, 0,

    0, 0, 0, W, 0, 0, 0, 0,

    0, 0, 0, W, 0, 0, 0, 0,

    0, 0, 0, W, 0, 0, 0, 0,

    0, 0, 0, W, 0, 0, 0, 0,

    0, W, W, W, 0, 0, 0, 0,

} ;

#endi f
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/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Pr ogr ammi ng The Game Boy Advance

/ /  Chapt er  5:  Bi t map- Based Vi deo Modes

/ /  Dr awText  Pr oj ect

/ /  mai n. c sour ce code f i l e

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

#def i ne MULTI BOOT i nt  __gba_mul t i boot ;

MULTI BOOT

#i ncl ude " f ont . h"

/ / decl ar e some f unct i on pr ot ot ypes

voi d Dr awPi xel 3( i nt ,  i nt ,  unsi gned shor t ) ;

voi d Dr awChar ( i nt ,  i nt ,  char ,  unsi gned shor t ) ;

voi d Pr i nt ( i nt ,  i nt ,  char  * ,  unsi gned shor t ) ;

/ / cr eat e some col or  const ant s

#def i ne WHI TE 0xFFFF

#def i ne RED 0x00FF

#def i ne BLUE 0xEE00

#def i ne CYAN 0xFF00

#def i ne GREEN 0x0EE0

#def i ne MAGENTA 0xF00F

#def i ne BROWN 0x0D0D

/ / def i ne some vi deo mode val ues

#def i ne REG_DI SPCNT * ( unsi gned l ong* ) 0x4000000

#def i ne MODE_3 0x3

#def i ne BG2_ENABLE 0x400

/ / cr eat e a poi nt er  t o t he v i deo buf f er



Programming The Nintendo Game Boy Advance: The Unofficial Guide
Copyright (c)2003 by Jonathan S. Harbour -- http://www.jharbour.com

� ! "� ! "� ! "� ! "

unsi gned shor t *  v i deoBuf f er  = ( unsi gned shor t * ) 0x6000000;

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Funct i on:  mai n( )

/ /  Ent r y poi nt  f or  t he pr ogr am

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

i nt  mai n( )

{

    char  * t est  = " TESTI NG. . . 1. . . 2. . . 3. . . " ;

    i nt  pos = 0;

    / / swi t ch t o v i deo mode 3 ( 240x160 16- bi t )

    REG_DI SPCNT = ( MODE_3 |  BG2_ENABLE) ;

    Pr i nt ( 1,  1,  " DRAWTEXT PROGRAM" ,  RED) ;

    Pr i nt ( 1,  20,  " ( ) * +, - . 0123456789: ; <=>?@" ,  GREEN) ;

    Pr i nt ( 1,  30,  " ABCDEFGHI JKLMNOPQRSTUVWXYZ[ / ] " ,  BLUE) ;

    Pr i nt ( 1,  50,  " BI TMAP FONTS ARE A CI NCH! " ,  MAGENTA) ;

    Pr i nt ( 1,  60,  " ( JUST BE SURE TO USE CAPS) " ,  CYAN) ;

    / / di spl ay each char act er  i n a di f f er ent  col or

    whi l e ( * t est )

    {

        Dr awChar ( 1 + pos,  80,  * t est ++,  0xBB + pos *  16) ;

        pos += 8;

    }

    Pr i nt ( 1,  100,  " THAT' S ALL,  FOLKS =] " ,  BROWN) ;

    / / cont i nuous l oop

    whi l e( 1)

    {

    }
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    r et ur n 0;

}

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Funct i on:  Dr awPi xel 3

/ /  Dr aws a pi xel  i n mode 3

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

voi d Dr awPi xel 3( i nt  x ,  i nt  y ,  unsi gned shor t  col or )

{

v i deoBuf f er [ y *  240 + x]  = col or ;

}

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Funct i on:  Pr i nt

/ /  Pr i nt s a st r i ng usi ng t he har d- coded f ont

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

voi d Pr i nt ( i nt  l ef t ,  i nt  t op,  char  * st r ,  unsi gned shor t  col or )

{

    i nt  pos = 0;

    whi l e ( * st r )

    {

        Dr awChar ( l ef t  + pos,  t op,  * st r ++,  col or ) ;

        pos += 8;

    }

}

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ /  Funct i on:  Dr awChar

/ /  Dr aws a char act er  one pi xel  at  a t i me

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

voi d Dr awChar ( i nt  l ef t ,  i nt  t op,  char  l et t er ,  unsi gned shor t  col or )

{

    i nt  x ,  y ;

    i nt  dr aw;
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f or ( y = 0;  y < 8;  y++)

f or  ( x = 0;  x  < 8;  x++)

{

    / /  gr ab a pi xel  f r om t he f ont  char

    dr aw = f ont [ ( l et t er - 32)  *  64 + y *  8 + x] ;

    / /  i f  pi xel  = 1,  t hen dr aw i t

    i f  ( dr aw)

                Dr awPi xel 3( l ef t  + x,  t op + y,  col or ) ;

}

}
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