
DESIGNING AN ASTEROIDS VIDEO GAME: 
 
PURPOSE:  This lab uses subroutines, keyboard polled i/o, sophisticated program 
control and is a time intensive program. 
 
WARNING: DO NOT PROCRASTINATE ON THIS LAB. This assignment has been 
broken into two parts. Beware: it is a relatively large program to write (ours is about 120 
lines of assembly code).   
 
BACKGROUND INFORMATION: 
In lab #1 you used polled i/o.  In this lab, you will use polled i/o to receive input from the 
keyboard through a simulated 6850 ACIA. For the purposes of this lab, the 6850 is 
controlled using the two standard interface registers: 
 
(1) terminal status register (TSR) at $10040–READ ONLY; 
This register shows the status of the keyboard interface. Bit 0 is set by the hardware, thus, 
you CANNOT write to this register. When bit 0 =1 a character is in the keyboard data 
register. Bit 0 resets to 0 immediately after the keyboard data register is read. Note that 
real i/o takes time and bit 0 will not change immediately in your program. 
 
(2) keyboard data register (KDR) at $10042–READ ONLY; 
This register contains the ASCII coded character input from the keyboard. 
 
The terminal status register, at address $10040, is a byte-sized register whose bit zero is 
set when a character has been typed on the keyboard. The keyboard data register, located 
at $10042, is a byte sized register that contains the ASCII value of the character that was 
typed. To make your program run efficiently, you will be putting many operations inside 
your polling loop. 
 
The goal of this lab assignment is to write a video game program that produces the 
illusion of animation on the debugger screen. The game will simulate a spaceship flying 
through a cave, with an asteroid bouncing through the cave toward the spaceship. The 
spaceship has the capability to fire a bullet at the asteroid. This type of application (a time 
intensive program doing computer graphics or animation) is one of the few remaining 
applications where asssembly language has a distinct advantage over other programming 
languages. 
 
Any time a computer produces animation on the CRT, it is actually showing still images 
quickly in succession to simulate motion. For instance, in order to simulate the motion of 
the asteroid through the cave, your program should erase the asteroid in its present 
position in the debugger screen, update the location of the asteroid, and re-draw it in its 
new position. Erasing the asteroid is accomplished by printing a space directly on top of 
it. If this is done quickly enough, it appears to the viewer as though the asteroid has 
moved.  
 
Your program will have to control the animation of three separate objects: 



1) The spaceship - This will be able to move up and down in a single column on the 
debugger screen, and will be controlled using the 'a' and 'z' keys. If the user presses the 'a' 
key, the spaceship should move up, and if he/she presses the'z' key, the spaceship should 
move down.  
 
2) The asteroid - This will move from the right side of the debugger window to the left 
side, toward the spaceship. It will move in a diagonal line, bouncing off the top and 
bottom of the debugger display window. If it passes the spaceship, it should be erased 
and a new asteroid should begin moving from the right side of the screen. 
 
3) The bullet - This should move from the nose of the ship toward the right side of the 
debugger window in a straight line. Only one bullet should be allowed to fire at a time, 
and when it reaches the right side of the debugger screen, the user should be allowed to 
fire another bullet.  
 
In this video game, it is not critical to keep score. The following is an example of how the 
debugger screen might look while your game is running: 
 
___________________________________________________________ 
|                                                         | 
|                                                         | 
|    ]>                 =                                 | 
|                                                     *   | 
|                                                         | 
|                                                         | 
|_________________________________________________________| 
 
The object on the left side of the screen is the spaceship. It only moves up and down. The 
'=' represents the bullet. It moves from the tip of the spaceship to the right of the 
debugger window. The '*' is the asteroid, which bounces diagonally toward the spaceship.  
 



LAB ASSIGNMENT: 
 
PART I: 
Your program should put the ship on the screen and allow it to move up and down in the 
debugger window. The program should respond to the following keys:  
 
        'a': move the spaceship up;  
        'z' move the spaceship down;  
        'q' quit the program. 
 
PART II: 
Your program should be modified to make the asteroid appear and move on the screen. 
Only one asteroid must appear on the screen. When it passes the ship, it should disappear 
and a new asteroid should appear at the right side of the debugger window.  
 
It should also be modified to allow firing a bullet. When the user presses the space bar, 
the bullet should begin traveling from the front of the spaceship toward the right side of 
the screen. If the bullet and the asteroid collide, both should disappear from the screen 
and a new asteroid should begin moving from the right side of the screen.  It is not 
critical for you to keep track of a score.  
 
Please Note: The debugger command line to run this lab is as follows:  
 
db68k -c game.com <your_prog_name> 
  
The lab writeup should follow the normal format and include answers to the following 
questions. 

1. Give an overview of your program structure using a flowchart and/or pseudocode. 
2. What operations did you perform using subroutines, and how did you pass 

parameters to them ? 
3. How did you make the asteroid bounce off the top and bottom of the debugger 

window ? 
4. How did you check to see if the bullet and the asteroid collided ? 
5. How would you modify your program to allow mutliple bullets to be fired ? You 

do not need to give code or pseudocode, just mention the additional veriables that 
would need to be processed by the program. 

6. How did you write your polling loop so that the asteroid and the bullet would 
move while waiting for keyboard input ? 

 
Emulation Code Use 
The following is an explanation of some of the parts of the emulation code written for the 
db68k debugger. In order to make use of these added routines, the first line of your 
program must be: 
 
        include  display.s 
 



followed by  
         
        include  io.s 
 
In addition, you should run the debugger using the following command: 
 
        db68k -c game.com <your_file_name> 
 
You also need iodorm.com, acia.com and extra.com in your directory as well as display.s 
and io.s.  These files are in /home/courses/282/pub directory. 
 
Using the debugger display macro 
The display macro will plot any character inside of the display  window at a specified 
cursor location. To use the macro, do the  following: 
 
        1. Put the X-coordinate into data register D0 
        2. Put the Y-coordinate into data register D1 
        3. Put the ASCII value of the character into data register D2. 
        4. JSR display  
  
Example: 
 
        include display.s 
        MOVE.W  #4,D0 
        MOVE.W  #3,D1 
        MOVE.W  #40,D2 
        JSR     display 
 
The above code segment will print the character with ASCII code $40  (@) in the fourth 
column, third row of the display window.  
 
Using Polled I/O to Input From the Keyboard 
The user interfaces to the routines through two byte locations in memory.  One location 
($10040) is the I/O status register and the other location ($10042) is the I/O receive 
register.  When the user is expecting a byte from the keyboard, he/she should poll the 
status register.  As long as the status register is 0, no byte has been input.  As soon as it 
becomes a 1, there is a byte ready in the receive register.  The user should then read the 
byte from the receive register, which automatically clears the status register.   

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


