














































REM A SWARM OF FLIES 

SOUND 
FOR X=1 TO X 
GOTO 

Produce a series of intennittent sounds for a noise that sounds like an 
engine. 

REM ENGINE 
15 SOUND 

FOR J=l TO 5 
SOUND 
NEXT J 

511 GOTO 15 

You can call this one random noise, or perhaps space age music. 

REM RANDOM NOISE 

SOUND 
GOTO 

Suggestions: 

1. Modify the "Dropped Coin" to sound like three coins are 
dropped at once. 
2. Make the engine sound like it speeds up. 
3. Make a little more thunder. 
4. Write a routine for: 

Footsteps 
Car Race 
Machine Gun 
Telephone 
A rocket at blast-off 
Knock on the door 

Musical Tune 

Listen to the musical tune generated by this routine. A musical note 
such as G is assigned a number (G=162) which sets the pitch in the 
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SOUND statement. The data in lines 300 through 320 gives the musical 
note and the duration. Run it, and see if you recognize the tune. 

10 REM MUSICAL TUNE 
20 DIM PITCH(7) ,SCALE$(7),N$(I) 
25 REM SET NOTES ON MUSICAL SCALE 
30 FOR P=1 TO 7 
32 READ PITCH:PITCH(P)=PITCH 
36 NEXT P 
40 DATA 144,128,121,108,96,91,162 
55 REM READ NOTES AND DURATION 
57 SCALE$="ABCDEFG" 
60 READ N$, T 
62 REM "Z" IS END OF TUNE 
65 IF N$="Z" THEN 400 
70 FOR X=1 TO 7 
80 IF N$=SCALE$(X,X) THEN 130 
90 NEXT X 
120 REM SET DURATION AND PLAY NOTE 
130 T=T*20 
135 FOR N=l TO T 
140 SOUND 0,PITCH(X) ,10,8 
150 NEXT N 
160 SOUND 0,0,0,0 
200 GOTO 60 
300 DATA G,1,B,1,C,1,D,4,G,1,B,1,C,1,D,4 
305 DATA G,1,B,1,C,1,D,2,B ,2,G,2,B,2,A,4 
310 DATA B,1,B,1,A,1 ,G,2,G,1,B,1,D,1,S,1 
315 DATA D,1,C,2,C,1,B,1,C,1,D,2,B,2,A,2 
320 DATA A,2,G,4,Z,1 
400 SOUND 0,0,0,0 
410 END 

Suggestions: 
1. Add another sound channel for a little harmony. Enter 
these lines into your program. 

130 T=T*10 
145 SOUND I,PITCH(X) +2,10,8 

2. Try another song such as Row, Row, Row Your Boat. 
Change the notes and the duration in the DATA 
statements. 
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5 Graphics and 
Sound Applications 

This is the section that let's you tie all of your programming techniques 
together. Playa game like "DUEL" or "SLOT MACHINE." Watch 
"VIDEO ART" or plot an equation with "LINEAR X-Y PLOT." 

Figure 5.1 Slot Machine 

S LOT MAC H 

YOU NOW HAVE 7 DOLLARS 

PRESS mIDI TO PLA Y 

D . :::::. ••••••• 

"SLOT MACHINE," a game of luck, puts 3 colored players on a 
GRAPHICS 0 screen. 

Make a note of how Graphics, Sound and Special Features can be used 
together. As you complete this section, you are ready to let your creativity 
do it's thing. If you can imagine it, you can do it. 
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Duel 
Use the joystick to duel with an opponent. Eat up your opponents 

squares faster than yours are eaten and you win. This game takes two 
players. Put the joysticks into the first two jacks. 

1~ REM A GAME OF DUEL 
12 REM GAME LENGTH 
13 GRAPHICS ~:POSITION 4,5 
14 ? "HOW LONG OF A GAME?" :? 
15 ?" 1 ,2 OR 4 MINUTE"; : INPUT LENGTH 
16 IF LENGTH<1 OR LENGTH>4 THEN 13 
17 REM SET UP SCREEN 
18 GRAPHICS 3:SETCOLOR ~,~,8:SETCOLOR 1,8,2 
19 SETCOLOR 4,1,6 :SETCOLOR 2,1,6 
2~ FOR N=~ TO 19 
21 COLOR 1 
22 PLOT ~,N:DRAWTO 19,N:COLOR 2:DRAWTO 39,N 
23 NEXT N 
25 REM INITIALIZE VARIABLES 
27 DIM PX(2) ,PY (2) 
3~ P=~ : PX(~)=39:PX(I)=~ : PY(~)=19 : PY(I)=19 

4~ REM POSITION AND COLOR 
42 P=(P=~) 

45 X=PX(ABS(P-l)) :Y=PY(ABS(P-l)) 
5~ COLOR P+l:PLOT X,Y 
61 REM STICK POSITION 
62 Z=STICK(P) 
63 REM SCREEN POSITION 
65 X=X+((Z=5)+(Z=7)+(Z=6)) 
70 X=X-((Z=10)+(Z=II)+(Z=9)) 
75 IF X<0 OR X>39 THE X=39*(X>39) 
80 Y=Y+((Z=5)+(Z=9)+(Z=13)) 
100 Y=Y-((Z=6)+(Z=14)+(Z=10)) 
110 IF Y<0 OR Y>19 THEN Y=19*(Y>19) 
160 COLOR ABS(P-2) :PLOT X,Y 
170 PX(ABS(P-l))=X:PY(ABS(P-l))=Y 
175 REM POSITION DEPENDENT SOUND 
180 SOUND 1,6*(ABS(41-X)+I ) ,10,8 
190 SOUND 2,12*(ABS(21-Y)+1) ,10,8 
200 SOUND 1,0,0,0:S0UND 2,0,0,0 
300 REM LENGTH OF GAME 
310 L=L+l :IF L=LENGTH*550 THEN 320 
315 GOTO 40 
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317 REM LOCATE SQUARES FOR SCORE 
320 POKE 752,1 :? 
322 PRINT" ONE MOMENT PLEASE . 
325 FOR 1=0 TO 39 
330 FOR J=0 TO 19 
340 LOCATE I,J,Q 
350 IF Q=2 THEN T=T+l 
360 NEXT J :NEXT I 
370 ? :? "SCORE: GRAY 0; 800-T , "BLUE ";T; 
390 END 

Suggestions: 

1. For a more difficult game, make this program work in 
GRAPHICS 5. 
2. Add an option to "Play Again?" to this program. 
3. Rewrite the program so one person can play the 
computer. 

Video Art 
Sit back and enjoy this one. Letitrun for several minutes and watch the 

screen pattern develop. 

10 RAM VIDEO ART 
15 GRAPHICS 7+16 
17 REM GENERATE 2 RANDOM POINTS 
20 Xl=RND(0)*159:X2=RND(0) *159 
30 Yl=RND(0) *91 :Y2=RND(0)*91 
35 REM GENERATE RANDOM INCREMENTS 
40 Al=RND(0) *2: A2=RND(0) *4 
50 Bl=0 .5-ABS(Al) :B2=I-ABS(A2) 
60 REM A LITTLE COLOR 
65 SETCOLOR RND(0) *4 ,RND(0 )*16 ,RND(0)*15 
75 COLOR RND(0)*4 
77 REM NEW POSITION 
80 Xl=Xl+Al:X2=X2+A2 
90 Yl=Yl+Bl:YX=Y2+B2 
95 REM START AGAIN IF OUT OF RANGE 
100 TRAP 20 
102 REM DRAW LINES 
110 PLOT Xl,Yl:DRAWTO X2 ,Y2 
120 GOTO 80 
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Figure 5.2 Video Art 

Suggestions: 
1. Change this line for a different pattern. 

120 GO TO 65 
2. Add some sound. 

105 SOUND 0,X1,10,X2/10 
3. Make this program interactive so that the sound and 
pattern change when a key is pressed. 

GueSSing Game 
This is a classic computer game. The computer g~nerates a random 

number for you to guess. For a flashy screen, the large characters of 
GRAPHICS MODE 2 are used. 

10 REM NUMBER GUESSING GAME 
200 REM SUBROUTINE VALUES 
210 TIME=20000:LOW=21000 :HIGH=22000 
220 CORRECT=23000:KEY=24000 
1000 REM SET UP SCREEN 
1005 TRAP 1000 
1010 GRAPHICS 2+16 :SETCOLOR 4,8,2 
1100 POSITION 1,2 
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1104 PRINT #6;"I'M THINKING OF A" 
1106 PRINT #6;" NUMBER BETWEEN 1&9" 
1110 POSITION 1,5:PRINT #6;"YOUR GUESS? " 
1112 REM GENERATE NUMBER AND CHECK 
1113 TRY=1 
1115 R=INT(RNO(0)*9)+1 
1120 GOSUB KEY 
1125 NUMBER=VAL(CHR$(A)) 
1130 POSIT ION 14,5:PRINT #6;CHR$(A) 
1210 ON SGN(R-NUMBER)+2 GOSUB HIGH,CORRECT,LOW 
1220 IF SGN(R-NUMBER)=0 THEN 1300 
1230 POSITION 2,7 :PRINT #6;" 
1240 TRY=TRY+l 
1250 GOTO 1120 
1300 POSITION 2,7 
1307 POSITION 13,7:GOSUB KEY 
1310 IF CHR$(A)="Y" THEN 10 
1400 END 
20000 REM TIME 
20010 FOR T=1 TO 400 :NEXT T 
20020 RETURN 
21000 REM TOO LOW 
21010 POSITION 2,7:PRINT #6;"too low" 
21015 GUSUB TIME 
21020 RETURN 
22000 REM TOO HIGH 
22010 POSITION 2,7 :PRINT #6;"too high" 
22015 GOSUB TIME 
22020 RETURN 
23000 REM CORRECT 
23010 POSITION 2,7 
23015 PRINT #6;"correct in "";TRY;" trys" 
23017 GOSUB TIME 
23020 RETURN 
24000 REM GET KEY 
24010 CLOSE #1 :0PEN #1,4,0,"K:";GET #1,A 
24020 RETURN 

Suggestions: 
1. Change these lines to make your game work for numbers 
from 10 to 99. 

1106 PRINT#6;"NUMBER FROM 10 TO 99" 
1115 R=INT (RNO(0) *90)+10 
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2. Add these lines 
1126 GOSUB KEY:NUMBER2=VAL(CHR$(A» 
1127 NUMBER=NUMBER*10+NUMBER2 

3. Make the game work for numbers from 1 to 1000. 
4. Add a "buzzer sound" if your guess is wrong, and a 
"musical jingle" if your guess is right. 

Slot Machine 
This game will not cost you a penny to play. You start with 10 do llars. 

Each time you press the SELECT button a new set of figures appear. If 
all three match, you 're a winner. You will, however find it hard to put your 
winnings in the bank. 

100 REM SLOT MACHINE 
200 REM SET VARIABLES 
210 DIM FRUIT(3) 
220 X=10 :PLAYER=1000 :ERASE=1200 
400 REM SET PM GRAPHICS 
405 GRAPHICS 0 
410 POKE 559,46 :PMBASE=PEEK(106)-8 
412 POKE 54279,PMBASE :POKE 53277,3 
413 POKE 623,1 
415 POSITION 8,1 
417 PRINT "" S LOT MAC H I N E"2 
420 GOTO 800 
500 REM PLAY GAME 
540 REM RANDOM SELECTION 
600 FOR PM=1 TO 3 
610 FRUIT(PM)=INT(RND(0)*3)+I:GOSUB PLAYER 
620 NEXT PM 
710 IF FRUIT(I)<>FRUIT(2) THEN 720 
715 IF FRUIT(2)=FRUIT(3) THEN 750 
720 X=X-l 
730 GOT a 800 
750 X=X+INT(RND(0)*10)+5 
800 POKE 752,I:POSITION 2,2:? 
805 PRINT ""YOU NOW HAVE "";X;" DOLLARS ." 
810 IF X=0 THEN 815 
812 GOT a 820 
815 POSITION 2,5:? ""YOU'RE OUT OF HONEY ." 
816 GOSUB ERASE:PRINT CHR$(125) :END 
820 ? :? "PRESS OPTION TO QUIT" 
840 IF PEEK(53279)=5 THEN 850 
842 IF PEEK(53279)=3 THEN 816 
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844 GOTO 840 
850 GOSUB ERASE 
900 GOTO 500 
1000 REM PLAYER 
1005 POKE 53247+PM,PM*55 
1006 POKE 53255+PM,3 
1010 J=PMBASE*256+512+((PM-1)*128) 
1015 LINE=FRUIT(PM)*10+1100 
1020 RESTORE LINE 
1030 READ PIGMENT 
1035 POKE 703+PM,PIGMENT 
1037 FOR Q=50 TO 80 
1040 READ SHAPE 
1050 IF SHAPE=999 THEN RETURN 
1060 POKE J+Q,SHAPE 
1070 NEXT Q 
1100 REM PLAYER DATA 
1105 REM PLAYER ONE 
1110 DATA 234,255,255,255,129,129,129 
1111 DATA 129,129,129,129,129,129,129 
1112 DATA 129,129,129,129,255,255,999 
1115 REM PLAYER TWO 
1120 DATA 199,24,24,24,24,36,36,36,36 
1121 DATA 66,66,66,66,129,129,129,129 
1122 DATA 255,255,255,999 
1125 REM PLAYER THREE 
1130 DATA 68,24,24,36,36,66,66,66,129 
1131 DATA 129,129,129,129,66,66,66,36 
1132 DATA 36,24,24,999 
1200 REM ERASE PM PLAYERS 
1205 FOR M=0 TO 256 STEP 128 
1210 FOR Q=50 TO 80 
1214 POKE (PEEK(106)-8)*256+512+M+Q,0 
1216 NEXT Q 
1220 NEXT M 
1250 RETURN 

Suggestions: 
1. Change the data in lines 1100 through 1132 to get some 
different figures. 
2. Add some sound as the figures appear on the screen. 
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3. Modify the program so that it keeps displaying new 
figures, and it stops only when you press SELECT. You then 
press START to continue. 

Linear X- Y Plot 
This math program draws lines on an X-Y axis. A full understanding 

requires you to be familiar with simple linear equation. Here is a brief 
introduction to the equation of a straight line. Y=mX + b is a linear 
equation in slope intercept form. 

Figure 5.3 Slope intercept form 

y 

value of b is 

y iot''''Pt~ 

i} chang e 
I value 
I 
I 

-------------~ 

change in X 
valu e 

__ ~~----~~-------------------- X 
m = s lope = change in Y 

change in X 

in Y 

The line is a set of X and Y values that fit the equation Y=mX +b. In 
line 1072, the values of m and b are entered. In line 1080 Y values are 
calculated for the set of X values ranging from-80 to +80. In line 1090 the 
point is plotted on the screen. 

1000 REM LINEAR X-V PLOT 
1014 GR8CHAR=20200 
1017 DIM CHAR$(40) 
1018 REM SET UP SCREEN 
1020 GRAPHICS 8 
1030 COLOR I :SETCOLOR 2,12,2:SETCOLOR 4,12,0 
1035 REM DRAW BORDER 
1038 FOR 1=0 TO 3 
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1040 PLOT I,I:DRAWTO 319-1,1 
1041 DRAWTO 319-1,159,1 
1042 DRAWTO I,159-I:DRAWTO 1,1 
1043 NEXT I 
1044 REM CHARACTERS ON GR .8 SCREEN 
1045 CHAR$="WHERE:":PX=I:PV=5 
1046 GOSUB GR8CHAR 
1047 CHAR$="WHERE:":PX=I:PV=12:GOSUB GR8CHAR 
1048 CHAR$="M= SLOPE":PX=I:PV=19 
1049 GOSUB GR8CHAR 
1051 GOSUB GR8CHAR 
1052 CHAR$="AND X=-80 TO 80":PX=I:PV=35 
1053 GOSUB GR8CHAR 
1054 CHAR$="X-AXIS":PX=30:PV=74:GOSUB GR8CHAR 
1055 PLOT 100,80 :DRAWTO 220,80 
1056 CHAR$=V-AXIS":PX=17:PV=10:GOSUB GR8CHAR 
1058 REM DRAW X AND V AXIS 
1059 PLOY 100,80:DRAWTO 220,80 
1060 PLOT 160,20:DRAWTO 160,140 
1065 REM ENTER SLOPE AND INTERCEPT 
1070 ? ""FOR V=mX+b enter your values for m,b." 
1072 INPUT M,B 
1075 REM PLOT LINE WITH SOUND 
1077 FOR X=-80 TO 80 
1080 V=M*X+B 
1082 SOUND I,ABS(V), 10,8 
1086 IF ABS(V»80 THEN 1100 
1090 PLOT X+10,80-V 
1100 NEXT X 
1105 SOUND 1,0,0,0 
1110 GOTO 1070 
20200 REM POKE CHARACTERS ON MODE 8 SCREEN 
20205 IF LEN(CHAR$)=0 THEN RETURN 
20210 10=PEEK(560)+PEEK(561)*256 
20220 Il=PEEK(I0+4)+PEEK(I0+5)*256 
20230 FOR U=1 TO LEN(CHAR$) 
20240 12=57344+((ASC(CHAR$(U,U))-32)*8) 
20250 13=Il+PV*40+PX+U-l 
20260 FOR Z=0 TO 7 
20264 POKE 13+Z*40,PEEK(I2+Z) 
20266 NEXT Z 
20270 NEXT U 
20280 RETURN 
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Suggestions: 
1. Use this program with different values of slope and Y 
intercept. 
2. Substitute a different equation into line 1080, perhaps an 
equation of the form Y= AX2 . You enter the value for A. Try 
.Olfor a value of A. Try some negative values as well. 
3. Make this program work in another graphics mode. 
4. Plot different algebra equations such as those for a 
hyperbola, circle or parabola. 
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6 PEEKS, POKES 
and Special Stuff 

PEEK and POKE let you unleash a power not available through other 
BASIC commands. With these two key words, it is possible to look 
directly into a memory address and change the content of many of the 
addresses. PEEK is used to "read" the contents of a memory address. 
POKE is used to "write" to an address. Because each address contains a 
single byte, the decimal value of the contents will always be between 0 
and 255. 

Refer to Appendix 1 "Description of Memory Addresses" and the 
Atari Basic Reference Manual as you go through this section. 

Margins 82,83 
Change the left margin. 

POKE 82,20 
Change the right margin. 

POKE 83,22 
POKE things back to normal or press SYSTEM RESET. 

Inverse Video 694 
To change the keystrokes to inverse video try this. 

10 DIM Q$(40) 
20 POKE 694,128 
30 INPUT Q$ 
40 POKE 694,0 
50 INPUT Q$ 
60 END 

Run it. Can you figure it out? 

CURSOR 752 
Get rid of that cursor. 

POKE 752,1 
Get it back. 

POKE 752,0 
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Flip a Character 755 

Can you read upside down? 
POKE 755,4 

I can't either. 
POKE 755,0 

Loudspeaker 53279 
Make the keyboard speaker produce sound. 

10 POKE 53279,0 :GOTO 10 
Run this one. 

Where Are You? 84,85 
What row are you on? 

PRINT PEEK(B4) 
What column are you in? 

PRINT PEEK(B5) 
Recorder 5401 9 

Put a music cassette into your program recorder. 
POKE 5401B,52 

Enjoy the music while you work. Turn it off. 
POKE 5401B, 60 

Colors (0-4) 708-712 

Change the background color in GRAPHICS 0 
POKE 710,12 

Change the character luminance. 
POKE 709,0 

Characters 702 

Try this demonstration. 
5 DIM Q$(40) 
10 POKE 702,0 
20 INPUT Q~ 
30 POKE 70; ,~28 ________ 
40 INPUT Q$--------__=:::; 
50POKE702~ 
60 INPUT Q$ 
70 END 

The Atari Clock 18, 19, 20 

Press some keys 
and hit RETURN 

Memory address 18,19 and 20 hold the Atari clock. Address 18 is the 
"most" significant byte, and address 20 is the "least" significant byte. 
Every 1/60 of a second (known as a jiffy) address 20 incremented by one. 
Each time address 20 exceeds 255, it returns to 0 and a 1 is added to 
address 19. Likewise, when address 19 exceeds 255, it returns to 0 and a 1 
is added to address 18. 
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Try this routine. 
10 PRINT PEEK(18), PEEK(19), PEEK(20) 
20 GOTO 10 

Now translate these to a single decimal number. The time will be in 
60ths of a second. 

10 PRINT PEEK(18)*256*256+PEEK(10)*256+PEEK(20) 
20 GOTO 10 

Can you make the time print in seconds? 
Try this to RESET the CLOCK to O. 

5 POKE18,0:POKE19,0:POKE20 ,0 
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Appendix 1 

Description of Memory Addresses 
Address 
18,19,20 
65 
77 
82,83 
84 
85,86 
87 
88,89 
106 
201 
559 

560,561 
649 

702 

704 
705 
706 
707 
708 
709 
710 
711 
712 

Description 
Clock. Address 20 increses by 1 every 60th second. 
Input/Output sound flag:O=quiet 
Screen color shift flag: 128=on 
Left, Right margin (normally 2,39) 
Current cursor row (GRAPHICS 0) 
Current cursor column 
GRAPHICS MODE number for screen output 
Upper-left hand screen corner address 
Size of memory in 256 byte pages 
Print-tab width (normally 10) 
Enable Player Missile DMA control: 
62=single line resolution, 
46=double line resolution. 
Low and High bytes of starting address of display list 
Reverse video flag: 
O=normal, 
128=reverse 
Caps-lock flag: 
0=1 lower-case, 
64=upper-case, 
128=control characters 
Color of Player 0 
Color of Player 1 
Color of Player 2 
Color of Player 3 
Color of PI~yfield 0 
Color of Playfield 1 
Color of Playfield 2 
Color of Playfield 3 
Color of Playfield 4 
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752 

755 

756 

764 
53248 
53249 
53250 
53251 
53252 
53253 
53254 
53255 
53256-53259 

53260 
53277 
54018 

54279 

Cursor inhibit: 
O=visible, 

1 =invisible 
Character mode: 
1 =Blank, 2=Normal, 3=Flip 
Character base register: 
226= lower-case 
224=upper-case 
Last key pressed (internal code) 
Horizontal position of Player 0 
Horizontal position of Player 1 
Horizontal position of Player 2 
Horizontal position of Player 3 
Horizontal position of Missile 0 
Horizontal position of Missile 1 
Horizontal position of Missile 2 
Horizontal position of Missile 3 
Players 0-3 Size: 
o or 2 = Normal size 
1 = twice normal size 
3 = 4x normal size 
Missiles 0-3 sizes 
Player Missile enable, 3=on 
Recorder motor control line: 
52=On 
60=Off 
Holds page number of Player Missile data 
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Player M issi le Memory Map 

Figure 6. 1 MemoryMap 
Single li ne 

resolution 
(POKE 559 62) 

Player 3 

Player 2 

Player I 

Player e 

H3 H2 HI HB 

Unused 

_ 8 bitswide .. 

H3 

Double line 
reso lut ion 

(POKE 559 ~6) 

Player 3 

Player 2 

Player I 

Player B 

H2 HI 

Unused 

~ 8 bits wide ... 

60 

HB 

Append ix 2 

• 2B~8 

• 1792 

• 1536 

• 128B 

• 896 

• 768 

• 6~B 

• 512 

• 38~ 

Top of lellory 

These add resses are 
re lative to the 
absolute starti ng 
address, 

Ab so lute start ing 
address poi nted to 
by player lissile 
base . See Note 1. 2 



Notes: 

1. The player missile base address is referenced by page 
number. One page equals 256 bytes. The starting address is 
the player missile page number times 256 bytes. 
2. The player missile starting address must be on a 2K 
memory boundary for single line resolution players, and on lK 
boundary for double line resolution players. 
3. Each player missile section maps directly onto the total 
height of the TV screen. 
4. Refer to Appendix 1 for a description of "Player Missile 
Memory Addresses." 

61 





Appendix 3 

Building a Display List 
As a demonstration of the procedure to build a display list, the 

following screen display will be produced. 

Note: This Is not to scale 

Figure 6.2 Display List 

(Mode 0 is graphics 0) 

Mode 0 - 2 mode lines 
Mode I - 2 mode lines 
Mode 2 - 2 mode lines 
Mode 3 - 4 mode lines 

Mode 7 - 48 mode lines 

throughout this procedure. 
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Table 1. Graphics Mode Byte Codes 

mode sca n li nes mode RAM per 
byte per mode byte line line 

0 8 2 40 
I 8 6 20 
2 16 7 20 
3 8 8 10 
4 4 9 10 
5 4 10 20 
6 2 11 20 
7 2 13 40 
8 1 15 40 

Table I . Gr aph ics mod e byte codes 

Procedure: 
1. Determine the number of mode lines such that the total 
number of scan lines 192. Refer to the scan line requirements 
in Table 1. 

Figure 6.3 

Table l. Graphics mod e byte co des 

Hode # of mode # of scan Total # 
lines lines/ mode of scan 

line lines 

0 2 x 8 16 
1 2 x 8 16 
2 2 x 16 32 
3 4 x 8 32 
7 48 x 2 96 

Total = 192 
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2. Determine the mode byte codes for each graphics mode. 
Refer to Table 1. 

Figure 6.4 

Mode 

~ 
1 
2 
3 
7 

Mode byte number 

2 
6 
7 
8 
13 

3. Calculate the LMS (Load Memory Scan) byte. Add 64 to 
the mode byte number for the graphics mode at the top of the 
screen (MODE 0 in this case). 

LMS byte = 64 + 2 = 66 
4. The display list is ready to be built. First, execute the 
BASIC graphics command that requires the most memory 
that you will need. In this example it would be GRAPHICS 
7 + 16. Here is a table of memory requirements 
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Figure 6.5 Graphics Mode 

Mode REM required 

8+16 8138 bytes 
8 8112 
7+ 16 4200 
7 4190 
6+16 2184 
6 2174 
5+16 1176 
5 1174 
4+16 696 
4 694 
3+16 432 
3 434 
2+16 420 
2 424 
1+16 672 
I 674 
0 992 

5. Calculate the display list pointer. 
DLST = PEEK(560)+PEEK(561) *256+4 

6. Poke the LMS byte. 
POKE DUST -1,66 

7. Poke a mode byte for all corresponding mode lines. 
For mode. 

o POKE OLIST+2,2 
1 POKE OLIST+3,6 :POKE OLIST+4,6 
2 POKE OLIST+5,7:POKE OLIST+6,7 
3 FOR X=OLIST+7 TO OLIST+10:POKE X,8:NEXT X 

Note: The first line is part of the LMS byte. 
The MODE 7 display data is already correct because of the execution 

of the GRAPHICS 7 + 16 statement. 
8. Since the display list is actually a short machine code 
program, the list is finished with a JUMP instruction to the 
beginning of the list. 
POKE OLIST+59,65 
POKE OLIST+60,PEEK(56) 
POKE OLIST+61,PEEK(561) 
9. Here is a memory map of the completed display list. 
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Figure 6.6 Display List 

DLIST -I 66 
+~ LO Mode ~ 
+1 HI 
+2 2 
+3 6 Mode 1 
+4 6 
+5 7 Mode 2 
+6 7 
+7 8 
+8 8 Mode 3 
+9 8 
+I~ 8 
+11 13 

~ 
Mode 7 

~ 
+58 13 
+59 65 Dump Instruction 
+6~ LO 

DLIST +61 HI 

To write to the screen, first POKE the graphics mode being used into 
address 87. For example, if you want to print in GRAPHICS MODE 2 

Poke 87 ,2 
Now you can PRINT or PLOT to the GRAPHICS 2 part of the 

screen. 
10. You may PRINT or PLOT to a mixed mode screen as 
long as you do not exceed the normal cursor range. The 
vertical position is found, by counting the number of mode 
lines from the top of the screen. The horizontal position is 
found in the normal way for the particular graphics mode 
being used. 

If you want to PRINT or PLOT to a portion of the screen, but the cursor 
is out of range for that graphics mode, you will have to calculate a screen 
position and POKE the informaton to the screen. See Appendix 4 
"Calculating Screen Position" for details. 
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Appendix 4 

Calculating Screen Position 
1. Calculate the memory address of the upper-left hand 
corner of the screen (Tl). Here are two methods. 

a) T0=PEEK(560)+PEEK(561)*256 
Tl=PEEK (T0+4)+PEEK(T0+5)*256 

b) Tl=PEEK(88)+PEEK(89)*256 
2. Calculate the amount of screen memory between the 
upper-left hand corner and the target position on the screen. 
Call this SCRMEM. 

To calculate SCRMEM, add up the total memory requirements for 
each mode line above the target position and add the horizontal position 
of the preceeding value. You will need to know the amount of memory 
required for each mode line above the target line. Refer to Table 1 in 
Appendix 3. 

Example, suppose the entire screen were made of GRAPHICS 2 
MODE lines. Suppose you want to print a character 4 lines down, and 2 
spaces to the right of the upper-left hand corner. The value for SCRMEM 
would be: 

SCRHEH = 3 lines x 20 bytes/ line + 2 
SCRHEH = 62 
3. To find the memory value representing the target 
position, add the value from part 1 (upper-left hand corner 
address) to the value from part 2 (memory between upper-left 
hand corner and target position) . 

In our example: Tl+62 
4. Here is an example for you to try in GRAPHICS O. To 
POKE a character to the screen, you must POKE the internal 
code, not the Atari ASCn code. 
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Example: 
5 DIM Q$(l) 
10 GRAPHICS 0:REM 40 BYTES/ LINE 
20 T1=PEEK(88)+PEEK(89)*256 
30 PRINT"VERTICAL PDSITIDN" :INPUT V 
40 PRINT"HORIZONTAL POSITION" :INPUT H 
50 PRINT"LETTER TO BE POKED" : INPUT Q$ 
60 POKE T1+40*V+H,ASC(Q$)-32 
70 GOTO 30 

Here is a Table for finding internal code from ASCII 

Figure 6.7 Internal Code form ASCII 

Atari ASCII Value 

o - 31 
32 - 95 
96 - 127 

128 - 159 
160 - 223 
224 - 255 
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Operation 

Value + 64 
Value - 32 
None 
Value + 64 
Value - 32 
None 
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l'aster /I Better. ISBN 0·936200-32·4. Disk $24.95 l'9Iail 

SlICBETS 0 1' .Ar.AlU I/O by Dr. EMc Verheiden. Theory of 
operation and programs for lnput! outpuL to disk. screen, C8.Baette, 
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