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/**********************************************\

*       ship.h                                 *

*          by dovotos pcx->gba program         *

/**********************************************/

#define  ship_WIDTH   64
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#define  ship_HEIGHT  64

const u16 shipData[] = {

0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 

0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 

0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 

0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 

0x0000, 0x0000, 0x0000, 0x1301, 0x0000, 0x0000, 0x0000, 0xFB50, 0x0000, 0x0000, 

0x1900, 0xE9AD, 0x0000, 0x0000, 

...

$ ������	��
���	�����	���
	���
����

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

�
�������	��
���������	�����������	��

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

��
���.
�
�
%���������	��	
������	��
���6��������,�����	�	�	���	��	��	
��

��	� �� ��	 �
��	� 
�
�	�/
�	

��	� �� ��	 �
��	��

�
�� �����,�����������	��
�
�	��������������������	��	���	�������������
��

�		���
��
� ���	���	��

�
�� ����
�	�����	��/
	��	����	���

,	������@������+ �8 ����� 	����

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

�������!

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

// Programming The Game Boy Advance

// Chapter 7: Rounding Up Sprites

// SimpleSprite Project

// main.c source code file

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

#define MULTIBOOT int __gba_multiboot;

MULTIBOOT

typedef unsigned short u16;

#include "ship.h"

//macro to change the video mode

#define SetMode(mode) REG_DISPCNT = (mode)
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//define some video addresses

#define REG_DISPCNT *(volatile unsigned short*)0x4000000

#define BGPaletteMem ((unsigned short*)0x5000000)

#define REG_VCOUNT *(volatile unsigned short*)0x4000006

#define REG_DISPSTAT *(volatile unsigned short *)0x4000004

//define object attribute memory state address

#define SpriteMem ((unsigned short*)0x7000000)

//define object attribute memory image address

#define SpriteData ((unsigned short*)0x6010000)

//define object attribute memory palette address

#define SpritePal ((unsigned short*)0x5000200)

//misc sprite constants

#define OBJ_MAP_2D          0x0

#define OBJ_MAP_1D          0x40

#define OBJ_ENABLE          0x1000

//attribute0 stuff

#define ROTATION_FLAG      0x100

#define SIZE_DOUBLE        0x200

#define MODE_NORMAL        0x0

#define MODE_TRANSPARENT   0x400

#define MODE_WINDOWED       0x800

#define MOSAIC              0x1000

#define COLOR_16            0x0000

#define COLOR_256           0x2000

#define SQUARE              0x0

#define TALL                0x4000

#define WIDE                0x8000

//attribute1 stuff
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#define ROTDATA(n)          ((n) << 9)

#define HORIZONTAL_FLIP     0x1000

#define VERTICAL_FLIP       0x2000

#define SIZE_8              0x0

#define SIZE_16             0x4000

#define SIZE_32             0x8000

#define SIZE_64             0xC000

//attribute2 stuff

#define PRIORITY(n)        ((n) << 10)

#define PALETTE(n)        ((n) << 12)

//sprite structs

typedef struct tagSprite

{

    unsigned short attribute0;

    unsigned short attribute1;

    unsigned short attribute2;

    unsigned short attribute3;

}Sprite,*pSprite;

//create an array of 128 sprites equal to OAM

Sprite sprites[128];

//function prototypes

void WaitForVsync(void);

void UpdateSpriteMemory(void);

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

// Function: main()

// Entry point for the program

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

int main(void) {

    signed short x = 10, y = 40;
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    signed short xdir = 1, ydir = 1;

    int char_number = 0;

    int n;

    //set the video mode--mode 2 with sprites

SetMode(2 | OBJ_ENABLE | OBJ_MAP_1D);

    //move all sprites offscreen to hide them

    for(n = 0; n < 128; n++)

    {

        sprites[n].attribute0 = 160;

        sprites[n].attribute1 = 240;

    }

    //set the sprite palette

    for(n = 0; n < 256; n++)

        SpritePal[n] = shipPalette[n];

    //copy the sprite image into memory

    for(n = 0; n < 256*8; n++) {

        SpriteData[n] = shipData[n];

    }

    //setup the first sprite

    sprites[0].attribute0 = COLOR_256 | y;

    sprites[0].attribute1 = SIZE_64 | x;

    sprites[0].attribute2 = char_number;

    while(1)

    {

        //update sprite x position

        x += xdir;

        if (x > 239 - ship_WIDTH) x = 0;
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        //update sprite y position

        y += ydir;

        if (y > 159 - ship_HEIGHT)

        {

            y = 159 - ship_HEIGHT;

            ydir = -1;

        }

        if (y < 1)

        {

            y = 1;

            ydir = 1;

        }

        //update sprite attributes with new x,y position

    sprites[0].attribute0 = COLOR_256 | y;

        sprites[0].attribute1 = SIZE_64 | x;

        //wait for vertical retrace

        WaitForVsync();

        //display the sprite

        UpdateSpriteMemory();

   }

}

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

// Function: WaitForVsync

// Waits for the vertical retrace

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

void WaitForVsync(void)

{

    while((REG_DISPSTAT & 1));

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

// Function: UpdateSpriteMemory

// Copies the sprite array into OAM memory

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

void UpdateSpriteMemory(void)

{

    int n;

    unsigned short* temp;

    temp = (unsigned short*)sprites;

    for(n = 0; n < 128*4; n++)

        SpriteMem[n] = temp[n];

}
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typedef struct tagSpriteHandler

{

    int alive;

    int x, y;

    int dirx, diry;
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    int size;

}SpriteHandler;

Actually using the struct involves creating an array of structs:

SpriteHandler mysprites[128];
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////////////////////////////////////////////////////////////

// Programming The Game Boy Advance

// Chapter 7: Rounding Up Sprites

// BounceSprite Project

// main.h header file

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

#ifndef _MAIN_H

#define _MAIN_H

typedef unsigned short u16;

#include <stdlib.h>

#include "ball.h"

#include "bg.raw.c"

//macro to change the video mode

#define SetMode(mode) REG_DISPCNT = (mode)
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//create a pointer to the video buffer

unsigned short* videoBuffer = (unsigned short*)0x6000000;

//define some video addresses

#define REG_DISPCNT *(volatile unsigned short*)0x4000000

#define BGPaletteMem ((unsigned short*)0x5000000)

//declare scanline counter for vertical blank

volatile unsigned short* ScanlineCounter =

    (volatile unsigned short*)0x4000006;

    

//define object attribute memory state address

#define SpriteMem ((unsigned short*)0x7000000)

//define object attribute memory image address

#define SpriteData ((unsigned short*)0x6010000)

//video modes 3-5, OAMData starts at 0x6010000 + 8192

unsigned short* SpriteData3 = SpriteData + 8192;

//define object attribute memory palette address

#define SpritePal ((unsigned short*)0x5000200)

//misc sprite constants

#define OBJ_MAP_2D 0x0

#define OBJ_MAP_1D 0x40

#define OBJ_ENABLE 0x1000

#define BG2_ENABLE0x400

//attribute0 stuff

#define ROTATION_FLAG       0x100

#define SIZE_DOUBLE         0x200

#define MODE_NORMAL         0x0
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#define MODE_TRANSPARENT    0x400

#define MODE_WINDOWED       0x800

#define MOSAIC              0x1000

#define COLOR_256           0x2000

#define SQUARE              0x0

#define TALL                0x4000

#define WIDE                0x8000

//attribute1 stuff

#define SIZE_8              0x0

#define SIZE_16             0x4000

#define SIZE_32             0x8000

#define SIZE_64             0xC000

//an entry for object attribute memory (OAM)

typedef struct tagSprite

{

    unsigned short attribute0;

    unsigned short attribute1;

    unsigned short attribute2;

    unsigned short attribute3;

}Sprite,*pSprite;

//create an array of 128 sprites equal to OAM

Sprite sprites[128];

typedef struct tagSpriteHandler

{

    int alive;

    int x, y;

    int dirx, diry;

    int size;

}SpriteHandler;
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SpriteHandler mysprites[128];

#endif
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////////////////////////////////////////////////////////////

// Programming The Game Boy Advance

// Chapter 7: Rounding Up Sprites

// BounceSprite Project

// main.c source code file

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

#define MULTIBOOT int __gba_multiboot;

MULTIBOOT

#include "main.h"

#define NUMBALLS 10

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

// Function: HideSprites

// Moves all sprites off the screen

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

void HideSprites()

{

    int n;

    for (n = 0; n < 128; n++)

    {
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        sprites[n].attribute0 = 160;

        sprites[n].attribute1 = 240;

    }

}

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

// Function: MoveSprite

// Changes sprite attributes for x,y positions

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

void MoveSprite(int num)

{

    //clear the old x value

    sprites[num].attribute1 = sprites[num].attribute1 & 0xFE00;  

    sprites[num].attribute1 = sprites[num].attribute1 | mysprites[num].x;

    //clear the old y value

    sprites[num].attribute0 = sprites[num].attribute0 & 0xFF00;  

    sprites[num].attribute0 = sprites[num].attribute0 | mysprites[num].y;

}

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

// Function: UpdateSpriteMemory

// Copies the sprite array into OAM memory

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

void UpdateSpriteMemory(void)

{

    int n;

    unsigned short* temp;

    temp = (unsigned short*)sprites;

    for(n = 0; n < 128 * 4; n++)

        SpriteMem[n] = temp[n];

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

// Function: InitSprite

// Initializes a sprite within the sprite handler array

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

void InitSprite(int num, int x, int y, int size, int color, int tileIndex)

{

    unsigned int sprite_size = 0;

    

    mysprites[num].alive = 1;

    mysprites[num].size = size;

    mysprites[num].x = x;

    mysprites[num].y = y;

    //in modes 3-5, tiles start at 512, modes 0-2 start at 0

    sprites[num].attribute2 = tileIndex;

    //initialize

    sprites[num].attribute0 = color | y;

    switch (size)

    {

        case 8: sprite_size = SIZE_8; break;

        case 16: sprite_size = SIZE_16; break;

        case 32: sprite_size = SIZE_32; break;

        case 64: sprite_size = SIZE_64; break;

    }

    sprites[num].attribute1 = sprite_size | x;

}

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

// Function: WaitVBlank

// Checks the scanline counter for the vertical blank period

/////////////////////////////////////////////////////////////
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void WaitVBlank(void)

{

    while(*ScanlineCounter < 160);

}

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

// Function: main()

// Entry point for the program

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

int main()

{

    int n;

    //set the video mode--mode 3, bg 2, with sprite support

    SetMode(3 | OBJ_ENABLE | OBJ_MAP_1D | BG2_ENABLE);

    //draw the background

    for(n=0; n < 38400; n++)

        videoBuffer[n] = bg_Bitmap[n];

    //set the sprite palette

    for(n = 0; n < 256; n++)

        SpritePal[n] = ballPalette[n];

    //load ball sprite

    for(n = 0; n < 512; n++)

        SpriteData3[n] = ballData[n];

    //move all sprites off the screen

    HideSprites();

    //initialize the balls--note all sprites use the same image (512)

    for (n = 0; n < NUMBALLS; n++)

    {
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        InitSprite(n, rand() % 230, rand() % 150, ball_WIDTH, 

            COLOR_256, 512);

        while (mysprites[n].dirx == 0)

            mysprites[n].dirx = rand() % 6 - 3;

        while (mysprites[n].diry == 0)

            mysprites[n].diry = rand() % 6 - 3;

    }

    //main loop

    while(1)

    {

        //keep the screen civil

        WaitVBlank();

        for (n = 0; n < NUMBALLS; n++)

        {

            //update sprite x position

            mysprites[n].x += mysprites[n].dirx;

            if (mysprites[n].x > 239 - mysprites[n].size)

            {

                mysprites[n].x = 239 - mysprites[n].size;

                mysprites[n].dirx *= -1;

            }

            if (mysprites[n].x < 1)

            {

                mysprites[n].x = 1;

                mysprites[n].dirx *= -1;

            }

            //update sprite y position

            mysprites[n].y += mysprites[n].diry;

            if (mysprites[n].y > 159 - mysprites[n].size)

            {

                mysprites[n].y = 159 - mysprites[n].size;
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                mysprites[n].diry *= -1;

            }

            if (mysprites[n].y < 1)

            {

                mysprites[n].y = 1;

                mysprites[n].diry *= -1;

            }

            //update the sprite properties

            MoveSprite(n);

        }

        //copy all sprites into object attribute memory

        UpdateSpriteMemory();

    }

}
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//transparency registers

#define REG_BLDMOD     *(unsigned short*)0x4000050
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#define REG_COLEV      *(unsigned short*)0x4000052
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//set transparency level

REG_BLDMOD = (1 << 4) | (1 << 10);

REG_COLEV = (8) + (8 << 8);
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#define MODE_NORMAL         0x0

#define MODE_TRANSPARENT    0x400
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sprites[num].attribute0 = COLOR_256 | MODE_TRANSPARENT | y;
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////////////////////////////////////////////////////////////

// Programming The Game Boy Advance

// Chapter 7: Rounding Up Sprites

// TransSprite Project

// main.h header file

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

#ifndef _MAIN_H

#define _MAIN_H

typedef unsigned short u16;

#include <stdlib.h>

#include "ball.h"

#include "bg.raw.c"

//macro to change the video mode

#define SetMode(mode) REG_DISPCNT = (mode)

//create a pointer to the video buffer

unsigned short* videoBuffer = (unsigned short*)0x6000000;

//define some video addresses

#define REG_DISPCNT *(volatile unsigned short*)0x4000000

#define BGPaletteMem ((unsigned short*)0x5000000)

//declare scanline counter for vertical blank

volatile unsigned short* ScanlineCounter =

    (volatile unsigned short*)0x4000006;

    

//define object attribute memory state address

#define SpriteMem ((unsigned short*)0x7000000)
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//define object attribute memory image address

#define SpriteData ((unsigned short*)0x6010000)

//video modes 3-5, OAMData starts at 0x6010000 + 8192

unsigned short* SpriteData3 = SpriteData + 8192;

//define object attribute memory palette address

#define SpritePal ((unsigned short*)0x5000200)

//transparency stuff

#define REG_BLDMOD     *(unsigned short*)0x4000050

#define REG_COLEV      *(unsigned short*)0x4000052

//misc sprite constants

#define OBJ_MAP_2D 0x0

#define OBJ_MAP_1D 0x40

#define OBJ_ENABLE 0x1000

#define BG2_ENABLE    0x400

//attribute0 stuff

#define ROTATION_FLAG    0x100

#define SIZE_DOUBLE       0x200

#define MODE_NORMAL         0x0

#define MODE_TRANSPARENT      0x400

#define MODE_WINDOWED    0x800

#define MOSAIC            0x1000

#define COLOR_256            0x2000

#define SQUARE              0x0

#define TALL                0x4000

#define WIDE                0x8000

//attribute1 stuff

#define SIZE_8              0x0
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#define SIZE_16             0x4000

#define SIZE_32             0x8000

#define SIZE_64             0xC000

//an entry for object attribute memory (OAM)

typedef struct tagSprite

{

    unsigned short attribute0;

    unsigned short attribute1;

    unsigned short attribute2;

    unsigned short attribute3;

}Sprite,*pSprite;

//create an array of 128 sprites equal to OAM

Sprite sprites[128];

typedef struct tagSpriteHandler

{

    int alive;

    int x, y;

    int dirx, diry;

    int size;

    int colormode;

    int trans;

}SpriteHandler;

SpriteHandler mysprites[128];

#endif
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////////////////////////////////////////////////////////////

// Programming The Game Boy Advance

// Chapter 7: Rounding Up Sprites

// TransSprite Project

// main.c source code file

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

#define MULTIBOOT int __gba_multiboot;

MULTIBOOT

#include "main.h"

#define NUMBALLS 5

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

// Function: HideSprites

// Moves all sprites off the screen

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

void HideSprites()

{

    int n;

    for (n = 0; n < 128; n++)

    {

        sprites[n].attribute0 = 160;

        sprites[n].attribute1 = 240;

    }

}

////////////////////////////////////////////////////////////
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// Function: MoveSprite

// Changes sprite attributes for x,y positions

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

void MoveSprite(int num)

{

    //clear the old x value

    sprites[num].attribute1 = sprites[num].attribute1 & 0xFE00;  

    sprites[num].attribute1 = sprites[num].attribute1 | mysprites[num].x;

    //clear the old y value

    sprites[num].attribute0 = sprites[num].attribute0 & 0xFF00;  

    sprites[num].attribute0 = sprites[num].attribute0 | mysprites[num].y;

}

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

// Function: UpdateSpriteMemory

// Copies the sprite array into OAM memory

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

void UpdateSpriteMemory(void)

{

    int n;

    unsigned short* temp;

    temp = (unsigned short*)sprites;

    for(n = 0; n < 128 * 4; n++)

        SpriteMem[n] = temp[n];

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

// Function: InitSprite

// Initializes a sprite within the sprite handler array

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

void InitSprite(int num, int x, int y, int size, int tileIndex)
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{

    unsigned int sprite_size = 0;

    

    mysprites[num].alive = 1;

    mysprites[num].size = size;

    mysprites[num].x = x;

    mysprites[num].y = y;

    mysprites[num].colormode = COLOR_256;

    mysprites[num].trans = MODE_TRANSPARENT;

    //in modes 3-5, tiles start at 512, modes 0-2 start at 0

    sprites[num].attribute2 = tileIndex;

    //initialize

    sprites[num].attribute0 = COLOR_256 | MODE_TRANSPARENT | y;

    switch (size)

    {

        case 8: sprite_size = SIZE_8; break;

        case 16: sprite_size = SIZE_16; break;

        case 32: sprite_size = SIZE_32; break;

        case 64: sprite_size = SIZE_64; break;

        }

    sprites[num].attribute1 = sprite_size | x;

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

// Function: SetTransparency

// Changes the transparency of a sprite,

// MODE_NORMAL or MODE_TRANSPARENT

/////////////////////////////////////////////////////////////
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void SetTrans(int num, int trans)

{

    mysprites[num].trans = trans;

    sprites[num].attribute0 = mysprites[num].colormode |

        mysprites[num].trans | mysprites[num].y;

}

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

// Function: SetColorMode

// Changes the color mode of the sprite

// COLOR_16 or COLOR_256

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

void SetColorMode(int num, int colormode)

{

    mysprites[num].colormode = colormode;

    sprites[num].attribute0 = mysprites[num].colormode |

        mysprites[num].trans | mysprites[num].y;

}

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

// Function: WaitVBlank

// Checks the scanline counter for the vertical blank period

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

void WaitVBlank(void)

{

    while(*ScanlineCounter < 160);

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

// Function: main()

// Entry point for the program
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////////////////////////////////////////////////////////////

int main()

{

    int n;

    int counter = 0;

    int change = 0;

    //set the video mode--mode 3, bg 2, with sprite support

    SetMode(3 | OBJ_ENABLE | OBJ_MAP_1D | BG2_ENABLE);

    //draw the background

    for(n=0; n < 38400; n++)

        videoBuffer[n] = bg_Bitmap[n];

    //set the sprite palette

    for(n = 0; n < 256; n++)

        SpritePal[n] = ballPalette[n];

    //load ball sprite

    for(n = 0; n < ball_WIDTH * ball_HEIGHT / 2; n++)

        SpriteData3[n] = ballData[n];

    //move all sprites off the screen

    HideSprites();

    //initialize the balls--note all sprites use the same image (512)

    for (n = 0; n < NUMBALLS; n++)

    {

        InitSprite(n, rand() % 230, rand() % 150, ball_WIDTH, 512);

        while (mysprites[n].dirx == 0)

            mysprites[n].dirx = rand() % 6 - 3;

        while (mysprites[n].diry == 0)

            mysprites[n].diry = rand() % 6 - 3;

    }
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    //set transparency level

    REG_BLDMOD = (1 << 4) | (1 << 10);

    REG_COLEV = (8) + (8 << 8);

    //main loop

    while(1)

    {

        //keep the screen civil

        WaitVBlank();

        

        //toggle transparency after an interval

        if (counter++ > 1000)

        {

            counter = 0;

            if (change)

            {

                change = 0;

                for (n = 0; n < NUMBALLS; n++)

                    SetTrans(n, MODE_NORMAL);

            }

            else

            {

                change = 1;

                for (n = 0; n < NUMBALLS; n++)

                    SetTrans(n, MODE_TRANSPARENT);

            }

        }

        for (n = 0; n < NUMBALLS; n++)

        {

            //update sprite x position

            mysprites[n].x += mysprites[n].dirx;

            if (mysprites[n].x > 239 - mysprites[n].size)
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            {

                mysprites[n].x = 239 - mysprites[n].size;

                mysprites[n].dirx *= -1;

            }

            if (mysprites[n].x < 1)

            {

                mysprites[n].x = 1;

                mysprites[n].dirx *= -1;

            }

            //update sprite y position

            mysprites[n].y += mysprites[n].diry;

            if (mysprites[n].y > 159 - mysprites[n].size)

            {

                mysprites[n].y = 159 - mysprites[n].size;

                mysprites[n].diry *= -1;

            }

            if (mysprites[n].y < 1)

            {

                mysprites[n].y = 1;

                mysprites[n].diry *= -1;

            }

            //update the sprite properties

            MoveSprite(n);

        }

        //copy all sprites into object attribute memory

    UpdateSpriteMemory();

}

}
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typedef struct tagRotData

{

    u16 filler1;

    u16 pa;

    u16 filler2;

    u16 pb;    u16 filler3;

    u16 pc;    u16 filler4;

    u16 pd;

}RotData,*pRotData;
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pRotData rotData = (pRotData)sprites;
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//math values needed for rotation

#define PI 3.14159265

#define RADIAN(n) (((float)n) / (float)180 * PI)
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//precomputed sine and cosine arrays

signed int SIN[360];

signed int COS[360];
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for(n = 0; n < 360; n++)

{

    SIN[n] = (signed int)(sin(RADIAN(n)) * 256);

    COS[n] = (signed int)(cos(RADIAN(n)) * 256);

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

// Programming The Game Boy Advance

// Chapter 7: Rounding Up Sprites

// RotateSprite Project

// main.h header file

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

#ifndef _MAIN_H

#define _MAIN_H

typedef unsigned short u16;

#include <stdlib.h>

#include <math.h>

#include "spot.h"

#include "bg.raw.c"

//macro to change the video mode
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#define SetMode(mode) REG_DISPCNT = (mode)

//create a pointer to the video buffer

unsigned short* videoBuffer = (unsigned short*)0x6000000;

//define some video addresses

#define REG_DISPCNT *(volatile unsigned short*)0x4000000

#define BGPaletteMem ((unsigned short*)0x5000000)

//declare scanline counter for vertical blank

volatile unsigned short* ScanlineCounter =

    (volatile unsigned short*)0x4000006;

    

//define object attribute memory state address

#define SpriteMem ((unsigned short*)0x7000000)

//define object attribute memory image address

#define SpriteData ((unsigned short*)0x6010000)

//video modes 3-5, OAMData starts at 0x6010000 + 8192

unsigned short* SpriteData3 = SpriteData + 8192;

//define object attribute memory palette address

#define SpritePal ((unsigned short*)0x5000200)

//transparency stuff

#define REG_BLDMOD     *(unsigned short*)0x4000050

#define REG_COLEV      *(unsigned short*)0x4000052

//misc sprite constants

#define OBJ_MAP_2D 0x0

#define OBJ_MAP_1D 0x40

#define OBJ_ENABLE 0x1000

#define BG2_ENABLE    0x400
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//attribute0 stuff

#define ROTATION_FLAG        0x100

#define SIZE_DOUBLE        0x200

#define MODE_NORMAL         0x0

#define MODE_TRANSPARENT    0x400

#define MODE_WINDOWED        0x800

#define MOSAIC            0x1000

#define COLOR_16            0x0000

#define COLOR_256            0x2000

#define SQUARE              0x0

#define TALL                0x4000

#define WIDE                0x8000

//attribute1 stuff

#define ROTDATA(n)        ((n) << 9)

#define HORIZONTAL_FLIP    0x1000

#define VERTICAL_FLIP        0x2000

#define SIZE_8              0x0

#define SIZE_16             0x4000

#define SIZE_32             0x8000

#define SIZE_64             0xC000

//Attribute2 stuff

#define PRIORITY(n)        ((n) << 10)

#define PALETTE(n)        ((n) << 12)

//an entry for object attribute memory (OAM)

typedef struct tagSprite

{

    unsigned short attribute0;

    unsigned short attribute1;

    unsigned short attribute2;

    unsigned short attribute3;
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}Sprite,*pSprite;

typedef struct tagRotData

{

    u16 filler1;

    u16 pa;

    u16 filler2;

    u16 pb;

    u16 filler3;

    u16 pc;

    u16 filler4;

    u16 pd;

}RotData,*pRotData;

//create an array of 128 sprites equal to OAM

Sprite sprites[128];

pRotData rotData = (pRotData)sprites;

typedef struct tagSpriteHandler

{

    int alive;

    int x, y;

    int dirx, diry;

    int size;

    int colormode;

    int trans;

    signed int rotate;

    signed int scale;

}SpriteHandler;

SpriteHandler mysprites[128];

//define the buttons
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#define BUTTON_A 1

#define BUTTON_B 2

#define BUTTON_SELECT 4

#define BUTTON_START 8

#define BUTTON_RIGHT 16

#define BUTTON_LEFT 32

#define BUTTON_UP 64

#define BUTTON_DOWN 128

#define BUTTON_R 256

#define BUTTON_L 512

//create pointer to the button interface in memory

volatile unsigned int *BUTTONS = (volatile unsigned int *)0x04000130;

//keep track of the status of each button

int buttons[10];

//math values needed for rotation

#define PI 3.14159265

#define RADIAN(n) (((float)n)/(float)180 * PI)

//precomputed sine and cosine arrays

signed int SIN[360];

signed int COS[360];

#endif
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////////////////////////////////////////////////////////////

// Programming The Game Boy Advance

// Chapter 7: Rounding Up Sprites

// RotateSprite Project
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// main.c source code file

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

#define MULTIBOOT int __gba_multiboot;

MULTIBOOT

#include "main.h"

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

// Function: HideSprites

// Moves all sprites off the screen

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

void HideSprites()

{

    int n;

    for (n = 0; n < 128; n++)

    {

        sprites[n].attribute0 = 160;

        sprites[n].attribute1 = 240;

    }

}

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

// Function: MoveSprite

// Changes sprite attributes for x,y positions

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

void MoveSprite(int num)

{

    //clear the old x value

    sprites[num].attribute1 = sprites[num].attribute1 & 0xFE00;  

    sprites[num].attribute1 = sprites[num].attribute1 | mysprites[num].x;

    //clear the old y value

    sprites[num].attribute0 = sprites[num].attribute0 & 0xFF00;  
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    sprites[num].attribute0 = sprites[num].attribute0 | mysprites[num].y;

}

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

// Function: UpdateSpriteMemory

// Copies the sprite array into OAM memory

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

void UpdateSpriteMemory(void)

{

    int n;

    unsigned short* temp;

    temp = (unsigned short*)sprites;

    for(n = 0; n < 128 * 4; n++)

        SpriteMem[n] = temp[n];

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

// Function: InitSprite

// Initializes a sprite within the sprite handler array

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

void InitSprite(int num, int x, int y, int size, int tileIndex)

{

    unsigned int sprite_size = 0;

    

    mysprites[num].alive = 1;

    mysprites[num].size = size;

    mysprites[num].x = x;

    mysprites[num].y = y;

    mysprites[num].rotate = ROTATION_FLAG;

    mysprites[num].scale = 1 << 8;

    mysprites[num].angle = 0;
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    //in modes 3-5, tiles start at 512, modes 0-2 start at 0

    sprites[num].attribute2 = tileIndex;

    //initialize

    sprites[num].attribute0 = y |

        COLOR_256 |

        ROTATION_FLAG;

    switch (size)

    {

        case 8: sprite_size = SIZE_8; break;

        case 16: sprite_size = SIZE_16; break;

        case 32: sprite_size = SIZE_32; break;

        case 64: sprite_size = SIZE_64; break;

    }

    sprites[num].attribute1 = x |

        sprite_size |

        ROTDATA(tileIndex);

}

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

// Function: WaitVBlank

// Checks the scanline counter for the vertical blank period

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

void WaitVBlank(void)

{

    while(*ScanlineCounter < 160);

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

// Function: CalcAngles
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// Pre-calculates the sine and cosine tables

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

void CalcAngles(void)

{

    int n;

    for(n = 0; n < 360; n++)

    {

        SIN[n] = (signed int)(sin(RADIAN(n)) * 256);

        COS[n] = (signed int)(cos(RADIAN(n)) * 256);

    }

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

// Function: RotateSprite

// Rotates and scales a hardware sprite

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

void RotateSprite(int rotDataIndex, int angle,

    signed int xscale, signed int yscale)

{

    signed int pa,pb,pc,pd;

    //use the pre-calculated fixed-point arrays

    pa = ((xscale) * COS[angle])>>8;    pb = ((yscale) * SIN[angle])>>8;

    pc = ((xscale) * -SIN[angle])>>8;

    pd = ((yscale) * COS[angle])>>8;

    //update the rotation array entry

    rotData[rotDataIndex].pa = pa;    rotData[rotDataIndex].pb = pb;
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    rotData[rotDataIndex].pc = pc;

    rotData[rotDataIndex].pd = pd;

}

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

// Function: CheckButtons

// Polls the status of all the buttons

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

void CheckButtons()

{

    //store the status of the buttons in an array

    buttons[0] = !((*BUTTONS) & BUTTON_A);

    buttons = !((*BUTTONS) & BUTTON_B);

    buttons = !((*BUTTONS) & BUTTON_LEFT);

    buttons = !((*BUTTONS) & BUTTON_RIGHT);

    buttons = !((*BUTTONS) & BUTTON_UP);

    buttons[5] = !((*BUTTONS) & BUTTON_DOWN);

    buttons[6] = !((*BUTTONS) & BUTTON_START);

    buttons[7] = !((*BUTTONS) & BUTTON_SELECT);

    buttons[8] = !((*BUTTONS) & BUTTON_L);

    buttons[9] = !((*BUTTONS) & BUTTON_R);

}

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

// Function: Pressed

// Returns the status of a button

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

int Pressed(int button)

{

    switch(button)

    {

        case BUTTON_A: return buttons[0];

        case BUTTON_B: return buttons;

        case BUTTON_LEFT: return buttons;
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        case BUTTON_RIGHT: return buttons;

        case BUTTON_UP: return buttons;

        case BUTTON_DOWN: return buttons[5];

        case BUTTON_START: return buttons[6];

        case BUTTON_SELECT: return buttons[7];

        case BUTTON_L: return buttons[8];

        case BUTTON_R: return buttons[9];

    }

    return 0;

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

// Function: main()

// Entry point for the program

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

int main()

{

    int n;

    //pre-calculate the SIN and COS tables

    CalcAngles();

    //set the video mode--mode 3, bg 2, with sprite support

    SetMode(2 | OBJ_ENABLE | OBJ_MAP_1D);

    //set the sprite palette

    for(n = 0; n < 256; n++)

        SpritePal[n] = spotPalette[n];

    //load ball sprite

    for(n = 0; n < spot_WIDTH * spot_HEIGHT / 2; n++)
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        SpriteData[n] = spotData[n];

    //move all sprites off the screen

    HideSprites();

    //initialize the sprite at the center of the screen

    InitSprite(0, 120-spot_WIDTH/2, 80-spot_HEIGHT/2, spot_WIDTH, 0);

    //main loop

    while(1)

    {

        //comment out when running on real hardware

        for (n=0; n<1000; n++);

        //grab the button status

        CheckButtons();

        //control sprite using buttons        

        if (Pressed(BUTTON_LEFT))

           if (--mysprites[0].x < 1)

               mysprites[0].x = 1;

        if (Pressed(BUTTON_RIGHT))

            if (++mysprites[0].x > 239-spot_WIDTH)

                mysprites[0].x = 239-spot_WIDTH;

                

        if (Pressed(BUTTON_UP))

            if (--mysprites[0].y < 1)

                mysprites[0].y = 1;

                

        if (Pressed(BUTTON_DOWN))

            if (++mysprites[0].y > 159-spot_HEIGHT)

                mysprites[0].y = 159-spot_HEIGHT;

        //buttons A and B change the angle
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        if (Pressed(BUTTON_A))

            if (--mysprites[0].angle < 0)

                mysprites[0].angle = 359;

            

        if (Pressed(BUTTON_B))

            if (++mysprites[0].angle > 359)

                mysprites[0].angle = 0;

            

        //buttons L and R change the scale

        if (Pressed(BUTTON_L))

            mysprites[0].scale--;

            

        if (Pressed(BUTTON_R))

            mysprites[0].scale++;

        //update sprite position

        MoveSprite(0);

        //rotate and scale the sprite

        RotateSprite(0, mysprites[0].angle,

            mysprites[0].scale, mysprites[0].scale);

        //wait for vertical refresh before updating sprites

        WaitVBlank();

        //copy all sprites into object attribute memory

        //this is only possible during vertical refresh

        UpdateSpriteMemory();

    }

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

// Programming The Game Boy Advance

// Chapter 7: Rounding Up Sprites
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// AnimSprite Project

// main.h header file

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

#ifndef _MAIN_H

#define _MAIN_H

typedef unsigned short u16;

#include <stdlib.h>

#include "bg.raw.c"

#include "ball2.h"

//macro to change the video mode

#define SetMode(mode) REG_DISPCNT = (mode)

//create a pointer to the video buffer

unsigned short* videoBuffer = (unsigned short*)0x6000000;

//define some video addresses

#define REG_DISPCNT *(volatile unsigned short*)0x4000000

#define BGPaletteMem ((unsigned short*)0x5000000)

//declare scanline counter for vertical blank

volatile unsigned short* ScanlineCounter =

    (volatile unsigned short*)0x4000006;

    

//define object attribute memory state address

#define SpriteMem ((unsigned short*)0x7000000)

//define object attribute memory image address

#define SpriteData ((unsigned short*)0x6010000)
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//video modes 3-5, OAMData starts at 0x6010000 + 8192

unsigned short* SpriteData3 = SpriteData + 8192;

//define object attribute memory palette address

#define SpritePal ((unsigned short*)0x5000200)

//misc sprite constants

#define OBJ_MAP_2D  0x0

#define OBJ_MAP_1D  0x40

#define OBJ_ENABLE  0x1000

#define BG2_ENABLE  0x400

//attribute0 stuff

#define ROTATION_FLAG     0x100

#define SIZE_DOUBLE       0x200

#define MODE_NORMAL       0x0

#define MODE_TRANSPARENT  0x400

#define MODE_WINDOWED     0x800

#define MOSAIC            0x1000

#define COLOR_256         0x2000

#define SQUARE            0x0

#define TALL              0x4000

#define WIDE              0x8000

//attribute1 stuff

#define SIZE_8            0x0

#define SIZE_16             0x4000

#define SIZE_32             0x8000

#define SIZE_64             0xC000

//an entry for object attribute memory (OAM)

typedef struct tagSprite

{

    unsigned short attribute0;



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

    unsigned short attribute1;

    unsigned short attribute2;

    unsigned short attribute3;

}Sprite,*pSprite;

//create an array of 128 sprites equal to OAM

Sprite sprites[128];

typedef struct tagSpriteHandler

{

    int alive;

    int x, y;

    int dirx, diry;

    int size;

}SpriteHandler;

SpriteHandler mysprites[128];

#endif
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////////////////////////////////////////////////////////////

// Programming The Game Boy Advance

// Chapter 7: Rounding Up Sprites

// AnimSprite Project

// main.c source code file

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

#define MULTIBOOT int __gba_multiboot;
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MULTIBOOT

#include "main.h"

#define NUMBALLS 10

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

// Function: HideSprites

// Moves all sprites off the screen

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

void HideSprites()

{

    int n;

    for (n = 0; n < 128; n++)

    {

        sprites[n].attribute0 = 160;

        sprites[n].attribute1 = 240;

    }

}

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

// Function: MoveSprite

// Changes sprite attributes for x,y positions

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

void MoveSprite(int num)

{

    //clear the old x value

    sprites[num].attribute1 = sprites[num].attribute1 & 0xFE00;

    sprites[num].attribute1 = sprites[num].attribute1 | mysprites[num].x;

    //clear the old y value

    sprites[num].attribute0 = sprites[num].attribute0 & 0xFF00;

    sprites[num].attribute0 = sprites[num].attribute0 | mysprites[num].y;

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

// Function: UpdateSpriteMemory

// Copies the sprite array into OAM memory

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

void UpdateSpriteMemory(void)

{

    int n;

    unsigned short* temp;

    temp = (unsigned short*)sprites;

    for(n = 0; n < 128 * 4; n++)

        SpriteMem[n] = temp[n];

}

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

// Function: InitSprite

// Initializes a sprite within the sprite handler array

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

void InitSprite(int num, int x, int y, int size, int color, int tileIndex)

{

    unsigned int sprite_size = 0;

    

    mysprites[num].alive = 1;

    mysprites[num].size = size;

    mysprites[num].x = x;

    mysprites[num].y = y;

    //in modes 3-5, tiles start at 512, modes 0-2 start at 0

    sprites[num].attribute2 = tileIndex;

    //initialize

    sprites[num].attribute0 = color | y;
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    switch (size)

    {

        case 8: sprite_size = SIZE_8; break;

        case 16: sprite_size = SIZE_16; break;

        case 32: sprite_size = SIZE_32; break;

        case 64: sprite_size = SIZE_64; break;

    }

sprites[num].attribute1 = sprite_size | x;

}

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

// Function: WaitVBlank

// Checks the scanline counter for the vertical blank period

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

void WaitVBlank(void)

{

    while(!(*ScanlineCounter));

    while((*ScanlineCounter));

}

void UpdateBall(index)

{

    u16 n;

    

    //load ball sprite

    for(n = 0; n < 512; n++)

        SpriteData3[n] = ballData[(512*index)+n];

}

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

// Function: main()

// Entry point for the program

////////////////////////////////////////////////////////////
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int main()

{

    int n;

    //set the video mode--mode 3, bg 2, with sprite support

    SetMode(3 | OBJ_ENABLE | OBJ_MAP_1D | BG2_ENABLE);

    //draw the background

    for(n=0; n < 38400; n++)

        videoBuffer[n] = bg_Bitmap[n];

    //set the sprite palette

    for(n = 0; n < 256; n++)

        SpritePal[n] = ballPalette[n];

    //move all sprites off the screen

    HideSprites();

    //initialize the balls--note all sprites use the same image

    for (n = 0; n < NUMBALLS; n++)

    {

        InitSprite(n, rand() % 230, rand() % 150, ball_WIDTH, 

            COLOR_256, 512);

        

        while (mysprites[n].dirx == 0)

            mysprites[n].dirx = rand() % 6 - 3;

        while (mysprites[n].diry == 0)

            mysprites[n].diry = rand() % 6 - 3;

    }

    int ball_index=0;

    

    //main loop

    while(1)
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    {

        if(++ball_index > 31) ball_index=0;

        UpdateBall(ball_index);

        

        for (n = 0; n < NUMBALLS; n++)

        {

            //update sprite x position

            mysprites[n].x += mysprites[n].dirx;

            if (mysprites[n].x > 239 - mysprites[n].size)

            {

                mysprites[n].x = 239 - mysprites[n].size;

                mysprites[n].dirx *= -1;

            }

            if (mysprites[n].x < 1)

            {

                mysprites[n].x = 1;

                mysprites[n].dirx *= -1;

            }

            //update sprite y position

            mysprites[n].y += mysprites[n].diry;

            if (mysprites[n].y > 159 - mysprites[n].size)

            {

                mysprites[n].y = 159 - mysprites[n].size;

                mysprites[n].diry *= -1;

            }

            if (mysprites[n].y < 1)

            {

                mysprites[n].y = 1;

                mysprites[n].diry *= -1;

            }

            //update the sprite properties

    MoveSprite(n);
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        }

        //keep the screen civil

        WaitVBlank();

        //copy all sprites into object attribute memory

    UpdateSpriteMemory();

}

}
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