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Practical 3
Space Invaders (Part 6)

Step     1  
Write the IsOutOfX subroutine that determines if a bitmap is out of the horizontal axis of the screen. That
is to say, if the left side of the bitmap has a negative abscissa or if its right side has an abscissa larger than
or equal to the width of the video output window.
Inputs: A0.L = Address of a bitmap.

D1.W = Abscissa of the bitmap in pixels (16-bit signed integer).
Outputs: Z returns false (0) if the bitmap is not out of the horizontal axis of the screen.

Z returns true (1) if the bitmap is out of the horizontal axis of the screen.

Write the IsOutOfY subroutine that determines if a bitmap is out of the vertical axis of the screen. That is
to say, if the top side of the bitmap has a negative ordinate or if its bottom side has an ordinate larger than
or equal to the height of the video output window.
Inputs: A0.L = Address of a bitmap.

D2.W = Ordinate of the bitmap in pixels (16-bit signed integer).
Outputs: Z returns false (0) if the bitmap is not out of the vertical axis of the screen.

Z returns true (1) if the bitmap is out of the vertical axis of the screen.

Write the IsOutOfScreen subroutine that determines if a bitmap is out of the screen. That is to say, if at
least one side of the bitmap is out of the video output window.
Inputs: A0.L = Address of a bitmap.

D1.W = Abscissa of the bitmap in pixels (16-bit signed integer).
D2.W = Ordinate of the bitmap in pixels (16-bit signed integer).

Outputs: Z returns false (0) if the bitmap is not out of the screen.
Z returns true (1) if the bitmap is out of the screen.

Step     2  
Write the MoveSprite subroutine that moves a sprite in a relative way. If the new position of the sprite is
off the screen, the sprite must remain still (the new position will be ignored).
Inputs: A1.L = Address of a sprite.

D1.W = Relative horizontal displacement in pixels (16-bit signed integers).
D2.W = Relative vertical displacement in pixels (16-bit signed integers).

Outputs: Z returns false (0) if the sprite has not moved (because its new position was out of the screen).
Z returns true (1) if the sprite has moved.
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The D1.W and D2.W parameters of this subroutine are relative coordinates. In other words, they hold the
displacement in pixels used to work out the new position of the sprite. For instance, if D1.W and D2.W
are –5 and 4 respectively, the sprite should move left by 5 pixels (its horizontal position will be decre-
mented by 5) and down by 4 pixels (its vertical position will be incremented by 4).

Use the main program below in order to test your subroutine:

Main                ; A1.L points to a sprite.
                    lea     Invader,a1
                    
                    ; We want the sprite to move to the right by 1 pixel.
                    move.w  #1,d1
                    move.w  #0,d2
                    
\loop               ; Display the sprite.
                    jsr     PrintSprite
                    jsr     BufferToScreen
                    
                    ; Move the sprite and jump to loop as long as
                    ; the sprite has not reached the right side of the screen.
                    jsr     MoveSprite
                    beq     \loop

                    illegal

Use the same sprite as before:

Invader             dc.w    SHOW                            ; Show the sprite
                    dc.w    0,152                           ; X = 0, Y = 152
                    dc.l    InvaderA_Bitmap                 ; Bitmap to display
                    dc.l    0                               ; Unused

If all goes well, this program will display an invader moving horizontally from left to right. The program
stops once the invader has reached the right side of the screen.

Step     3  
The aim of this step is to control a sprite by pressing keys. When the video output window has the focus,
each key of the keyboard is connected with a memory cell:
• If a key is not pressed, its associated memory cell is set to 0016.
• If a key is pressed, its associated memory cell is set to FF16.

The memory space reserved for the keyboard is from the address 40016 to the address 4FF16.
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To find an address that is connected with a key:
• Launch d68k.
• Display the memory view.
• Set the starting address of the view to 40016 (right click on the view to open a context menu).
• Show the video output window.
• Give the focus to the video output window.
• Press a key. The contents of its associated address will be set to FF16.

For example, the address connected with the [Space] key is 42016.

Determine the addresses connected with the four arrow keys (up, down, left,  right) and complete the
“Definitions of Constants” part of your source file by using the template below. It will then be easier to
manipulate labels rather than addresses.

                    ; Keyboard
                    ; ------------------------------

SPACE_KEY           equ     $420
LEFT_KEY            equ     $...
UP_KEY              equ     $...
RIGHT_KEY           equ     $...
DOWN_KEY            equ     $...

Write the MoveSpriteKeyboard subroutine that moves a sprite according to arrow keys. The moving step
will be 1 pixel. Your sprite should be able to move diagonally (e.g. if the [Down] and [Right] keys are
pressed simultaneously). 
Input: A1.L = Address of the sprite to move.

Use the main program below in order to test your subroutine. Move the sprite by pressing the arrow keys
and check that it stops when it reaches the edges (check the four edges of the screen).

Main                ; A1.L points to a sprite.
                    lea     Invader,a1
                                        
\loop               ; Display the sprite.
                    jsr     PrintSprite
                    jsr     BufferToScreen
                    
                    ; Move the sprite according to the keys.
                    jsr     MoveSpriteKeyboard

                    ; Branch to loop.
                    bra     \loop
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