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INTRODUCTION 

Over four years ago, when the microcomputer revolution was little 
more than a low rumble, SojtSide, "Your BASIC Software Magazine," 
published its first issue. In its early days, SojtSide supported only one 
machine, the now-venerable TRS-80® Model I. As the revolution gained 
momentum in the last years of the 1970's, SojtSide instituted a separate 
version of the magazine for the new Apple II® personal computer. The 
Apple added something novel to the microcomputerist's world - color! 
What could come next? 

In August of 1980, SojtSide initiated a new format. That issue was the 
first combined magazine for the TRS-80 and Apple with the addition of 
another new personal computer, the Atari® 400/800. SojtSide was now 
providing quality BASIC software for three computers at a price that 
made it a great bargain (and still does). 

SojtSide has always relied on program submissions from its readers. 
Few publications have a readership so intimately involved with its 
month-to-month features. As SojtSide grew and improved, so did you, 
our readers. You made BASIC do previously unimaginable things. 
Through SojtSide, the once-mute TRS-80 and Apple computers were 
given voices, and the Atari veritably sang. 

Though its main purpose has always been to provide the best entertain­
ment software in BASIC for the home computer user, SojtSide has ex­
plored every facet of personal computing. The book you now hold con­
tains utilities, space games, adventures, an information manager, a text 
editor, and more - in all, over twenty fully updated programs to amuse 
you and help you use your personal computer to greater advantage. In­
cluded are some of our most popular programs ever, Quest, Flip-It, and 
SWAT. Most of the programs have been fully documented by the 
authors, and are accompanied by annotated variable lists, to help you 
learn more about BASIC and the way the programs accomplish what 
they do. If you are a regular reader of SojtSide, these are familiar 
features. If you're new to us, welcome to The Best oj SojtSide. 
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USING THE BEST OF 
SOFTSIDE 

You are now holding the Atari version of The Best of SoftSide. 
Also available are the Apple and TRS-80 versions. 

This book contains over twenty programs and their accompanying ex­
planatory articles and documentation selected from past issues of Soft­
Side magazine. Each program is introduced and expiained by the article, 
followed by a listing of the BASIC program itself. These listings were 
generated by an Atari computer just like yours, and appear in a 
38-column format, the same as the Atari's screen display. 

One of the features of the Atari computer is its multiplicity of special 
graphics characters and inverse video. The graphics characters are usual­
ly control characters - that is, you type them by pressing a key while 
holding down the key marked CTRL. Inverse video is toggled on and off 
by the Atari logo key ()I\.'). These special characters are somewhat dif­
ficult to represent in a printed listing, so we have adopted some simple 
conventions to ease your typing. See the next page for examples and ex­
planations of these conventions. 

The greatest aid to your typing is SWAT, the Strategic Weapon 
Against Typos. This debugging program appears last in the book, and is 
followed by "SWATTables" for every program. The SWATarticle will 
explain how to use the program to locate and elimiate typographical er­
rors. Many of the programs in The Best of SoftSide originally appeared 
before the development of SWAT, and appear here with SWAT Tables 
for the first time. 

If typing doesn't sound like fun to you, be sure to see the special order 
form for the disk version of The Best of SoftSide elsewhere in this book. 

And now, we proudly present The Best of SoftSide. 
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PRINTED LINE LISTING CONVENTIONS 
Listed below is a short example of an Atari program listed according 

to SoftSide's standard conventions. The program, of course, is trivial, 
and doesn't even run; it is just a short example that should make our 
listing methods clear. 

20 AI="ffiffiffiffimfffffgalllmmffiffim":REH Lower 
case cnaracters are control. 
30 67$="ErlEIiY: ard":REH Lower case cha 
racters are control. 
40 RI="t=-t":REM Control characters. 

In line 10, you see the right brace character, " } ". This represents the 
clear-screen character, whose ATASCII code is 125. You type this 
character by first pressing and releasing the ESC key, located in the up­
per left quadrant of your keyboard, then pressing SHIFT-CLEAR. On 
your Atari's screen, this will appear as an arrow that curves up and to the 
left. Go ahead and try this example on your computer. 

Let's go on to line 20. Notice the REM statement. It will be appended 
to the line in question, or it will occupy the immediately preceding line. 
Those lower-case characters represent the unprintable control (graphics) 
characters that your Atari can display. These are typed by pressing the 
appropriate letter key while you hold down the CTRL key. The string in 
line 20 begins with 5 CTRL-M's. Try it! 

In line 30, you can see the REM statement warning you about control 
characters. Also note the underlining. This represents characters to be 
typed in inverse video. You put your Atari in inverse video by pressing 
and releasing the Atari logo ()\,J key at the right end of the space bar. 
Pressing it again puts the computer back in the normal video mode. To 
type the string in line 30, you would press the Atari logo key before typ­
ing the first "E". Then you would type "ENEMY: ". Note that the 
space after the colon is underlined; you must type it in inverse, as well. 
Now you've come to the lower-case letters. The REM tells you that these 
are graphics (control) characters. The "a" isn't underlined, so you 
should type the CTRL-A that it represents in norma/video. The CTRL-R 
and CTRL-D are in inverse. Yes, even graphics characters can be either 
normal or inverse. The proper typing of inverse is important both to get­
ting a correct display on the screen and to generating proper SWAT 
tables. 

Finally, we come to line 40. The string here has cursor-control 
characters in it - the arrow keys. Normally, when you press CTRL and 
an arrow key, the cursor moves in the direction of the arrow. These 
movement codes can be put into programs, too, but they don't show up 
on a printer. Since the arrow keys have other characters on them, we can 
use them to represent the arrow keys, with an accompanying REM to 
warn you. 

You type these characters by pressing and releasing ESC, then pressing 
the appropriate arrow key while holding down CTRL. 

That's really all there is to it, so go ahead and delve into The Best of 
SoftSide. 
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DEFENSE 
by Greg Schroeder 

Defense is an arcade-style game for 
one or two players requiring an Atari 
with 16K RAM (32K with disk) and 
one joystick. 

The object of Defense is to destroy 
as many of the aliens that fly across the 
moon's surface as possible, before 
your three fighter ships have been 
destroyed. 

When the game begins, you are given 
a brief description of your situation 
and mission while the computer 
redefines the Atari character set. Then 
you type 1 or 2 for the number of 
players in the game. A "get ready" 
prompt is given at the start of each 
player's turn. The computer will draw 
a text graphics display using the 
characters it previously defined in 
graphics mode 1, showing at the top 
each player's score, the highest score so 
far, and number of ships left; and at 
the bottom, how many aliens in the 
current attack wave remain. In the 
center is your playing field, with your 
special text graphics ship on the left 
side and the moon's surface along the 
bottom. 

.. -~ -

Player #1's joystick is plugged into 
socket #2, and player #2's joystick 
plugged into socket #3. If you push the 
joystick up or down, your ship will be 
raised or lowered. But don't go too far 
down, because if you hit the ground, 
your ship will be destroyed. Push the 
joystick to the right and after about a 
second, you will gain airspeed and the 
ground will start to move. Pushing the 
stick to the left will cause you 
to lose airspeed and the ground to 
slow also. 

As many as three aliens at a time will 
appear on the screen when they have 
reached your section of the moon's 
surface. The scoring system for each 
alien is as follows: 

Yellow Drone: 10 points. 
Green Drone: 20 points. 
Blue Drone: 30 points. 
Red Drone: 40 points. 
Red Smiling Blob: 100 points. 
Green Smiling Blob: 200 points. 

To destroy these aliens, you must 
reach their altitude with your ship and 
fire a laser beam by pressing the fire 
button. When you hit them, their 
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scores are shown and added to your A, I, J, X,: Miscellaneous variables. 
total score. AL(n): Number of aliens in each 

The aliens fly in specific attack pat- player's current attack wave. 
terns. The drones will fly diagonally, A$: Moon surface picture string. 
bouncing off the top and bottom of the B(n), C(n): X and Y positions of 
playing field, while the smiling blobs aliens on screen. 
fly in an erratic pattern towards you D(n): Y movement of alien on screen. 
and have a better chance of hitting E(n): Type of alien on screen. 
you. Be careful, because the smiling F(l), F(2): Number of aliens in each 
blobs begin in the center of the screen, player's attack wave. Used to reset 
unlike the drones which start at the AL(n). 
far right. F(3), F(4): Number of attack waves 

If an alien does hit you, your ship destroyed by each player. 
will be shown exploding in a graphics GS: Ground speed. Controls speed of 
display and one ship will be deducted ground picture movement and alien 
from your possession. Then, if it is a movement. 
one-player game, you will continue in a H$: Temporary string storage used in 
different ship, or if a two-player game, moving the moon's surface. 
the next player will have a turn. PL: Current player number. 

When you run out of ships the game PP: Total number of players. 
is over for you and your score is R(n): Stores number of aliens along 
displayed. But there is a way to gain ex- moon's surface that are on the 
tra ships. As you destroy the aliens, the screen. 
number of remaining attackers in that S: Joystick value. 
wave will decrease on the bottom ofthe SC(n): Each player's score. 
screen. If all the aliens in that wave are SH(n): Remaining ships for each 
destroyed, then you will be given 500 player. 
bonus points for each ship you have SL: Trigger flag. If SL = 1 then the 
left. Every time you clear out four such trigger is still pressed. 
waves, you are awarded a ST: Pointer to beginning of redefined 
bonus ship. character set. 

Note: The system reset key must be TT: Counter for alien movement on 
pressed before each run of the program screen. 
to restore the Atari character set. XC: Counter for alien movement 

Variables 
A(n,n): Nonvisible position of aliens 
along the moon's surface. 

55 55 55 55 55 55 55 55 55 55 55 
55 55 
55 Atari BA5IC 55 
55 'Defense' 55 
55 Author: Sreg 5chroeder 55 
55 Copyright (e) 1982 55 
55 50ft5ide Publications, Inc 55 
55 55 
55 55 55 55 55 55 55 55 55 55 55 

Lines 10·50: Initialization 

along moon's surface. 
Y: Y axis of postion of player's ship. 
(X defaults to 1.) 
Yl: Temporary storage for Y. 

Jump to subroutine for title and 
character redefinition. 

10 G05UB 10000 

Dimension variables. 

15 DIM A(2,41)JB(4),t(4)JD(4),E(4),F(4 
J,5H(2J,5C(2J,A$(21),H$(5);R(4J,AL(2J: 

SC (1) =0: SC (2) =1) 

The Best of SoftSide 2 
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Set arrays to zero. 

20 FOR 1=0 TO 4:B(I)=-I:CII)=0:D(I)=0: 
EII)=O:R(I)=O:NEXT I 
25 I=5[(I)*(SCll)SC(2))+SC(2)*(SC(21) 
SC(11):HSC=HSCi(HSC)Il+Ii(I)HSCl 

Place aliens for two players in moon's 
surface variable. 

30 FOR 1=1 TO 2:FOR J=1 TO 20:AII,J)=I 
NT(RNDIOllI61:NEXT J:NEXT I 

Define other variables for both players. 

40 SH(11=3:SH(ZI=3:SC(11=0:SC(21=0:AL( 
11=20:AL(21=20:F(I)=20:F(21=20:F(31=O: 
F(41=O:XC=0 

Jump to "get ready" subroutine. 

50 BOSUB 6000 

Lines 100-150: Main loop. 
Increment alien on screen counter. 

100 TT=TT+l:IF TT=4 THEN TT=1 

Move moon's surface contained in A$. 
Use H$ as temporary storage. 

105 IF S5)1 THEN H$=A$(I,SS):A$=A$ISS+ 
1,20):A$(LEN(A$I+I)=H$:POSITION 0,20:? 

#6jA$j 

Lines 110-140: Move ship. 
Check if joystick moved. 

110 5=STICK(PL):IF 5=15 THEN 150 

Check joystick to move ship up. 

120 Y[=Y:IF 5!2=INT(S/21 AND Y)6 THEN 
Y=Y-l 

Check joystick to move ship down. See 
if ship hit ground. 

125 IF (S=5 OR 5=9 OR S=13) THEN Y=Y+! 
:IF Y=20 THEN BOTO 3000 

Erase and reprint redefined ship 
character. 

130 POSITION I,Yl:? #6;" ";:POSITION 
I,V:? 16;·!11; 

Check joystick to move ship faster. 

135 IF 5)4 AND S(S AND GS(2 THEN GS=GS 
+0.05 

Check joystick to move ship more 
slowly. 

140 IF S)S AND 5(12 THEN SS=GS-O.05:IF 
6S(0 THEN 6S=0 

Lines 150-170: Fire laser. 
Check If trigger released. 

150 IF STRIG(PU=1 THEN SL=O:SOTO 200 

If trigger is stili pressed, branch to alien 
movement. 

155 IF SL=1 THEN 200 

Print redefined text graphics laser. Make 
noise. Check if laser hit alien(s). 

160 SOUND 1,20,4,15:POSITI0N 3,Y:? 16; 
·, •.•••••••..••.. ·j:FOR 1=1 TO 3:IF B( 
1)2 AND INTIC(I)I=V THEN 4000 
161 REM LINE 160: 16 INVERSE (CTRL)'.' 
162 NEXT I 

Erase laser. Turn off sound. Set trigger 
pressed variable. 

165 POSITION 3,Y:? #6 j l 

";:SDUND 1,0,0,0:SOUND 2,0,O,O:SL=1 

Check if all aliens are gone. 

170 IF AL(PL)(1 THEN 4100 

Lines 200-300: Alien movement. 
Increment moon surface counter. 

200 XC=XC+l:IF XC=F(PLl+l THEN XC=1 
The Best oj SoJtSide 3 



Move aliens' position in array. 

210 IF AIPL,XC)-5 THEN A(PL,XC)=A(PL, 
XC)-IGS):IF AIPL,XC)(=O THEN 1000 

Check if array contains no aliens. 

220 IF B(TT)=-1 THEN 300 

Erase alien. Move allen along X axis. 
Check if It is off·screen. 

230 POSITION INT!BITT)),INTlC(TT)):? # 
bj" "j:BITT)=B(TT)-GS-0.5:IF BITT)(O T 
HEN B(TT)=-I:AIPL,RITT))=15:GOTO 300 

Check if allen Is smiling blob, and 
branch to different movement routine. 

240 IF ElTT)4 THEN 2000 

Check if alien is off-screen after moving 
along Y axis. 

250 CITT)=ClTT)+DITT):IF CITT)(b OR CI 
TT)19 THEN CITT)=CITT)-DITT):DITT)=-D 
(TT) 

Check if alien hit player. 

255 IF INTISITT)))=O AND INTIBITT))(=2. 
THEN IF INT(CITT))=Y THEN 3000 

Print specific redefined alien character. 

260 POSITION INT(B(TT)),INTIC(TT)):60S 
UB 260+E(TT)t5:GOTO 300 
265 ? #6;"Z";:RETURN 
270 ? #6;"z";:RETURN 
275 ? #0; "L"; : RETURN 
280 ? #6; ilL"; : RETURN 
285? #b;"t";:RETURN . eo . 

290 ? #6;"t";:RETURN 

Return to start of main loop 

300 GO TO 100 

Lines 1000-2010: Set up new allen. 
Find empty alien variable. If none, then 
restart allen at end of moon's surface. 

1000 FOR 1=1 TO 3:IF B(I)=-1 THEN 1010 
1005 NEXT I:A(PL,XC)=15:BOTO 220 

Set Y value for allen. Set allen's 
movement. 

1010 C(I)=INT(RND(0)*12)+7:D(I)=RND(0) 
+O.I-I.5*(RND(0)(0.5) 

Pick alien type. Remember which 
surface alien it is. If alien is a smiling 
blob, then start X position at mid-screen. 

1020 E(I)=INT(RNDIO)i6)+1:RII)=XC:A(PL 
,XC)=-IO:B(I)=17:IF EII)4 THEN BII)=l 
I 
1025 60TO 220 

Move smiling blob along Y axis. 

2000 IF C(TT)(Y THEN DITT)=1:60TO 250 
2010 IF CITT)=Y THEN D(TT)=-1:60TO 25 
o 

Lines 3000-3070: You've been hit. 
Clear playing field. 

3000 FOR 1=6 TO 19:POSITION O,I:? 16;" 
"j : NEXT I 

Reset aliens to surface start. 

3010 FOR 1=1 TO 3:IF BlI)O THEN AIPL, 
R(I))=15:B(I)=-1 

Turn off sound. 

3015 NEXT I:FOR 1=0 TO 3:S0UND 1,0,0,0 
: NEXT I 

Print redefined ship character. Brighten 
ship in red. 

3020 POSITION 1, V:? 16; "!y"j :FOR 1=2 T 
o 8 STEP O.I:SETCOLOR 2,4,I:NEXT I 
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Make explosion sound, first explosion. 
Initialize explosion loop. 

3025 SOUND 0,20,8,15:POSITION I,Y:? #b 
; "!!"pFOR 1=15 TO ° STEP -0.2 

Make explosion sounds. 

3030 SOUND 0,2Q,8,I:SOUND 1,75,8,1+1:5 
OUND 2,175,B,I+3:S0UND 3,255,8,1+5 

Print explosion steps when ready. 

3040 IF 1=12 THEN POSITION O,Y-I:? #6; 
" **";:P05ITION O,Y:? 16;u'::*';:P05IT 
TotJI-Y+I!? 116·"tt"· .-.. ~, .. .-., -. ' 
3045 IF 1=8 THEN POSITION O,Y-I:? 16;" 
t.:.";:P05ITION O,Y:? #b;"Z++#";:POSIT 
TIiNo,Y+I:? 16;"t:.'"; ---3050 IF 1=4 THEN POSITION O,Y-I:? #6;" 
+ .";:POSITION O,Y:? Ib;"+ .. +';:POSIT - - . ION I,Y+I:? #b;"~"; 

3055 IF 1=1 THEN POSITION O,Y-l:? Ibi" 
";:POSITION O,Y:? #b;" ";:POSIT 

ION O,Y+I:? #b;" "; 

Turn off sound. Erase ship. 

30bO NEXT I:FOR 1=0 TO 3:S0UND 1,0,0,0 
:NEXT I:POSITION I,Y:? #b;" "; 

Set ground speed to zero. Subtract ship 
from player. Print number of ships left. 
Check if all ships gone. 

30b2 6S=0:SH(PL)=SH(PL)-I:POSITION 3+1 
2l(PL=2),4:? #b;SHIPL);:IF SH(PL)=O TH 
EN BOSUS 7000 

If there is another player, then change 
player variable. 

30b5 IF SHIPL-l+2l(PL=I)))0 THEN PL=PL 
+I:IF PL}PP THEN PL=1 

Jump to "get ready" routine. Jump to 
screen drawing. 

3070 BOSUB 5000:FOR 1=1 TO 1000:NEXT I 
:BOSUB bOOO:IC=0:60TO 100 

Destroy aliens. Make noise. Check if 
allen Is a smiling blob. 

4000 SOUND 2,RND(0)l200+50,10,10:POSIT 
ION INT(B!IJ), INHC(I) I:? #b;: IF EO)} 
4 THEN 4020 

Print score for drone. Add to total score. 

4010? #bjE(IllIO;:SCIPL)=SCIPL)+E(I)l 
10:60m 4030 

Print score for smiling blob. Add to total 
score. 

4020 ? Db; IEII)-41!100;:SC(PL)=SC(PLI+ 
IEII)-41!100 

Clear allen variables. Print player's 
score. 

4030 BII)=-I:AIPL,R(I)J=-5:POSITION 2, 
3:? #bjSCll';:IF PP=2 THEN POSITION 14 
,3:? #b;SC(21; 

Decrease the number of aliens in atta0k 
wave. Return to see if more hit. 

4040 AL(PL)=ALIPL)-I:POSITION 2,22:? # 
6;"zt=u;AL(I);" ";:IF PP=2 THEN POSITI 
ON i2,22:? #b; "1l.=";AL(2);" "; 
4050 NEXT I:60TO 165 

Lines 4100·4135: 

Attack wave destroyed. Clear screen. 
Restore Atari character set. Add to 
player's wave cleared total. Print 
message. Make noise. 

4100 6RAPHICS 17:POKE 756,224:F(PL+2)= 
FIPL+2)+I:POSITION 8,10:? Ib;"attack": 
? #b;" wave ";F(PL+2); 
4110? #b;" destroyed":? Ib:SOUND 0,20 
O,IO,IO:SOUND 1,201,10,10:SOUND 2,0,0, 
o 

Print bonus message (500 points for 
each remaining ship). Add bonus to total 
score. 
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4120 ? Ibi· BONUS - "iSH!PL)*500:SC 
!PL)=SC(PL)+SH!PLli500 

Check if extra ship is awarded. Print 
message. 

4123 IF F!PL+2)/4=INT!F!PL+2)/4) THEN 
SH(PL)=SH(PL)+I:? 16:? Ib;· extra s -!lle. " 

Add more to next wave. Reset aliens on 
surface. 

4125 AL(PLl=F(PLl+5:F(PL)=F(PLl+5:IF F 
!PL)40 THEN F(PLl=40:AL(PLl=40 

Make sure wave never exceeds 40 aliens. 

4130 FOR J=l TO AL(PL):A(PL,Jl=INT(RND 
(OlUb) : NEXT J 

Jump to screen drawing. Jump to main 
loop. 

4135 FOR 1=1 TO 1500:NEXT I:GOSUB 6000 
:60TO 100 

"Get Ready" Clear screen. Restore Atari 
character set. Print message. 

5000 GRAPHICS 18:POK£ 756,224:POSITION 
4,5:? Ibj"PLAYER "iPL 

5005 POSITION 4,6:? ~6i"GET READY! !":R 
ETURN 

Lines 6000·6070: 

Draw screen. Clear screen. Restore new 
character set. Turn off sound. 

6000 GRAPHICS 17:POKE 75b,ST!256:FOR X 
=0 TO 3:S0UND X,O,O,O:NEXT X 

Print message for both players (if only 
one player, print only his messages). 

6020 POSITION b,O:? 46;"defense":POSIT 
ION 3,2:? 16;"11 AAAAAAA 42":POSITION 
(18-LEN(STR$!HSC~:? 16iHSC; 

6030 POSITION 2,3:? '6jSC(1);:POSITION 
3,4:? '6; SH (1) i 

6040 IF PP=2 THEN POSITION 14,3:? 16iS 
C(2);:POSITION 15,4:? 86jSH(2)j 
6045 POSITION 2,22:? Ibj"~t=";AL(I)i:I 
F PP=2 THEN POSITION 12,22:? 16; "ll="; 
AL(2) j 

Print line made of redefined characters. 

6050 FOR 1=0 TO 19:POSITION 1,5:? 16;· 
W" ;:NEXT I 

Assemble moon's surface picture in A$. 

6060 FOR 1=1 TO 20:A$(I,I)="~·:NEXT I: 
A$(10,11)="UV":A$(2,3)="UV":A$(19,20)= 
'UV" 

Print ground. Set ship position (y) to 
mid-screen, and print ship. Make rocket 
sound. 

b070 POSITION 0,20:? 116;A$;:Y=12:POSIT 
ION 1,Y:? 116;·XY";:SOUND 0,75,B,4:RETU -RN 

Lines 7000-7050: 

Game over. Restore Atari character set. 
Print game over message and score. 

7000 POKE 756,224:6RAPHICS IB:POSITION 
5,5:? 86j"PLAYER ·jCHR$(PL+176)j:POSI -TION 5,6:? #6j"game over"; 

7005 POSITION 4,8:? 16;"~ = ";SC!P 
Uj 

See if both players' games are over. 

7010 FOR 1=1 TO 400:NEXT I:IF SH(I)=O 
AND SH(PP!=O THEN 7050 

Return to main loop. 

7020 RETURN 
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POP last GOSUB from stack. Jump to 
title routine. Jump to number of players 
input. Jump to set-up of variables. 

7050 FOR 1=1 TO 400:NEXT I:POP :G05UB 

Lines 10000-10070: 

Redefine character set. Set top of 
memory five pages down. Initialize 
graphics. Jump to title display routine. 

11000: GOSUB 11100: GOIO 20 
10000 POKE 10b,PEEK(IOb)-5:GRAPHIC5 0: 
G05UB 11000 

Set start of new character set poi nter. 

10010 5T=IPEEK(106)+1)t256 

Move Atari character set from ROM to 
top of RAM. Jump to number of players 
input. 

10020 FOR X=O TO !023:POKE 5T+X,PEEKI5 
7344+X):NEXT X:G05UB 11100 

Redefine "X" character to be back half 
of ship. Redefine "Y" to be front half. 
"Z" becomes a drone. "U" is CHR$(6). 
"V" is CH R$(7). 

10030 FOR X=o TO 23:REAO A:POKE 5T+448 
+X,A:tlEXT X:FOR X=O TO 15:POKE 5T+424+ 
X,PEEKI5T+5bO+X):NEXT X 

"W" is CHR$(18) 

10040 FOR X=O TO 7:POKE ST+440+X,PEEK( 
ST+65b+X):NEXT X 

"T" is a smiling blob. 

10045 FOR X=O TO 7:READ A:POKE ST+416+ 
X,A:NEXT X 

"@" is flat ground and laser. 

10050 FOR X=O TO 6:POKE 5T+256+X,O:NEX 
T X:POKE ST+263,255 

Initialize new character set. 

10055 GRAPHICS I:POKE 75b,ST/25b:RETUR 
N 

DATA for redefined characters. 

10060 DATA 0,0,0,0,30,15,7,7,0,0,0,0,0 
,192,252,255,0,8,28,b2,127,42,20,34 
10070 DATA 0,126,153,153,255,189,195,1 
26 

Title display. Suppress cursor. Print title 
and instructions. 

11000 GRAPHICS 17:POKE 752,I:POSITION 
7,O:? libjll~":? lib:? lib:? #bj" e 
viI aliens from" 
11010? 8bj" beyond earth have invad 
ed the moon,":? Ib:? lib 
11020? Dbj" YOUR MISSION IS TO DE 
STROY AS MANY ATTACKING WAVES OF THO 
SE ALIENS BEFORE"j 
11030 ? Ub;" THEY LAUNCH THEIR FLEET 
5 TO CONQUER THE EARTH,":? 16:? lib 
11040? #b;" YOUR JOYSTICK COHTR 
OLS YOUR SPEED AND ALTITUDE, PUSH THE 

BUTTON TO FIRE." , 
11050 RETURN 

Lines 11100-11120: 

Number of players input. OPEN 
keyboard. Print message. 

11100 OPEN #2,4,O,"K:":P05ITION 0,23:? 
#bj"PUSH 1 OR 2 TO START"j 

Check if key "1 ,. or "2" was pressed. 

11110 IF PEEK(764)()30 AND PEEK(7b4)() 
31 THEN 11110 

GET key pressed. CLOSE keyboard. 
Decide whether one or two people are 
playing. 

11115 GET 32,I:PP=1:CL05E #2:IF 1=50 T 
HEN PP=2 

Set player variable. Jump to "get ready" 
subroutine. 

11120 PL=l:GOSUB 5000:RETURN 
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f-

by Brian Reynolds 

Atari version by Alan J. Zett 

"Quest 1" is a graphic adventure arrows, and holy water, plus his trusty 
game that runs in 24K RAM. sword. Some healing potions will also 

be given for restoring wounds. 
In "Quest 1" you become a strong After you have named your fighter, 

warrior who journeys through an you will be teleported into a 
ancient maze in search of four huge marketplace in a nearby town to 
sapphires and other treasures. These bargain with a greedy merchant for 
precious jewels are guarded by terrible more supplies. This usually takes only 
Wraiths, Giants, Mummies, and other a short time, since the merchant will 
unpleasant monsters. To find the probably either sell to you quickly, or 
treasures, then, you must be very else refuse to sell at any kind of af­
strong (to kill the monster) or very dex- fordable price. After completing your 
trous (to sneak around the monster and bargaining, enter a '0' to begin your 
steal the treasure). quest. 

When you begin your quest, a When you enter the dungeon, a text-
character will be created for you. He graphic display will be created on the 
(or she) will be either an Elf, a Dwarf, screen, showing all your statistics in the 
or a Human. He will be given ratings in corners and a picture of your current 
strength (3-20) and dexterity (3-20), location in the center. A specially­
and a percentage rating according to defined text character represents you. 
his wounds (1000/0 = no wounds, Treasure chests appear as asterisks (*), 
0% = demise). Being new to the field of while monsters are shown by the initial 
questing, your warrior will not be letter of their name. 
much favored by the gods and will not You can attempt your quest through 
have much magic to use. He will, the 58 rooms of the dungeon simply by 
however, have four different ways to killing monsters, taking the treasures, 
fight: He will be given a random and moving on. However, this is not 
number of normal arrows, magic advisable for two reasons. First, you 
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must remember the way out of the 
dungeon, or you will surely perish. 
And second, wandering monsters 
abound in this dungeon; if a wraith, 
for example, comes up behind you, he 
will probably kill you with one good 
blow. You should also be aware that 
frequent trips back for supplies are not 
wise, since, once you've garnered 100 
experience points, more monsters enter 
the dungeon while you're shopping. 

Note that the greater your dexterity 
rating, the more slowly the game will 
seem to move. This is because your 
higher dexterity, in effect, gives you 
more time to think and react relative to 
the pace of the game. As you ac­
cumulate experience points, however, 
the pace and difficulty of the game will 
increase. 

When you find your way out of the 
dungeon, the computer will give you a 
list of all the treasures you retrieved, 
add in any arrows or potions you may 
have found, give you a chance to save 
the game, and let you quit if you want 
to. If you do quit, the computer will 
give you a list of all your fighter's 
abilities and possessions so that you 
can use him in a later game. If you elect 
to continue, you are teleported back 
into the marketplace to get more sup­
plies and then to continue your quest. 

Commands are entered with single 
keystrokes, as follows: 

W: Move up. 
A: Move left. 
D: Move right. 
X: Move down. 

Any key other than above: Stop 
movement. 
N: Shoot a normal arrow (not effec­
tive against Wraiths). 
M: Shoot a magic arrow. 
T: Toss a vial of holy water (affects 
only "undead" monsters: Skeletons, 
Zombies, Ghouls, Mummies). 
F: Fight in close combat (not effec­
tive against Giants or Wraiths). 
0: Open a treasure chest when you 

are next to it. (It will disappear and 
its contents will be displayed on the 
screen.) 
H: Drink a healing potion. (This 
restores your wound rating to 100070.) 

On page 18 is a listing of Quest 2 
Data. You should type this listing as a 
separate program, and check it with 
SWAT. Then save it on tape or disk 
with the LIST "C:" or LIST "D: 
filename" command. 

Quest 2 Data supplies the informa­
tion for a different dungeon. If you get 
tired of Quest 1's original dungeon, 
you can change dungeons by first 
loading Quest 1, then issuing the 
ENTER "C:" or ENTER "D:file 
name" command, as appropriate. 
Then save the resultant new program 
under a different filename or on 
another tape. Have fun! 

Variables 

AI: Number of normal arrows. 
A2: Number of magic arrows. 
DX: Dexterity rating. 
EP(*): Experience value of each 
treasure. 
GP(*): Gold value of each treasure. 
HW: Number of vials of holy water. 
M$(*): Single-character monster 
identifier. 
Ml(*): Type of monster in each 
room. 
M2(*): Number of monsters in each 
room. 
MN$(*): Names of the monsters. 
MS(*): Standard wound value for 
each monster. 
NM$: Name of fighter character. 
OP: Original price of an item at the 
market. 
PI: Current price of an item at the 
market. 
PT: Number of healing potions. 
Rl(*): Identifies each location as 
either a passage/intersection (= 1) or 
a chamber/room (= 2). 
The Best of SoftSide 9 



R2(*, *): For each room, identifies 
what room you will enter by exiting 
up, down, left, and right respectively. 
RC: Race of fighter (0 = Human, 
1 = Elf, 2 = Dwarf). 
RM: Current room number. 
ST: Player strength. 
T$(*): Name of each treasure. 
T1(*): Identifies type of treasure in 
each room. 
TS(*): Quantity of each treasure type 
retrieved by player. 
TX, TY: X and Y coordinates of 
treasure. 
W: Wounds (multiply by 100 to get 
percentage). 
WX, WY: X and Y coordinates of 
monster. 
X5,Y5: X and Y coordinates of 
player. 
YY$: Single-character identifier for 
player. 

Editor's notes: 
XFR$, which you will find printed as 

a series of periods in the program 
listing, actually contains a Machine 
Language routine that quickly sets up a 
redefined character set for the A tari. It 

55 55 55 55 55 55 55 55 55 55 55 
55 55 
5S Atari BASIC 55 
S5 'Quest' S5 
5S Author: Brian Reynolds S5 
5S Translator: Alan J. Zett 5S 
SS Copyright (c) 1982 SS 
SS SoftSide Publications, Inc SS 
SS 5S 
S5 55 S5 55 5S 55 55 S5 5S 55 5S 

Initialize character modification and 
print title page, 

1 GOSUB 30000:? CHR$(125l:POKE 752,1:P 
OSITION 15,b:? I QUEST I " 
2 ? :? "QUEST was written by Brian Rey 
nolds":OPEN 13,4,0,"K D 

3 ? :? "(ATARI translation by Alan J. 

is very difficult to represent this string 
in the listing of the program, so here 
are explicit instructions on how to.type 
it. 

In these instructions, each key is 
represented by something between 
brackets. Thus [hJ means to type a 
lower-case "h"; likewise, [Atarij 
means to press the Atari logo key, 
which is found next to the right-hand 
shift key, and [CTRL-NJ means to 
press the "N" key while holding down 
the "CTRL" key. Special note: [IJ is a 
the numeral one - it is not the lower­
case version of "L"! 

Type the following sequence exactly 
to produce XFR$: 
1hJ'lA tariJ"'i)]YA tariJ 1CTRL-,J 
'M tariJ ,!CTRL-EJ 1KJ lCTRL-EJ 'fMJ 
7JJ1CTRL-.J '!CTRL-EJiNJ""f%J 
"'{AtariJ'liJ lCTRL-XJ 1iJYCTRL-AJ 
'fA tariJ~CTRL-EJ iLJ'ispacebarJ 
'1Atarij'[CTRL-,J1AtariJ"fIJiMJ 
'-{CTRL-Q}'1KJ tHl'-EPJ"iY rtfJ ILJ1fJ 
"fNJ'I%J 'fNJ"fJJ 'fdJ '[PJ [mJ [AtariJ 
[CTRL-.j 

User must hit [System Reset] prior to 
every "RUN" of "Quest" to 
reinitialize the character set. 

Zettl" • 
7 BOSUB bOO:FOR X=l TO 276:T$(X)=" ":N 
EXT X:FOR X=l TO BB:MN$(Xl=" H:NEXT X: 
VV$="i" 
B FOR X=O TO 9:TS(Xl=0:NEXT X 
9 FOR X~l TO 49:K$(X,Xl=CHR$(INT(RND(0 
lt32l):NEXT X:K$(49)=" " 

Data for monsters and treasures. 

100 DATA ilorthless odds and ends,O,O,A 
bag of Copper Coins,1,3,A small Brass 
Statuette,2,5 -----

102 DATA A bag of various Coins,3,7,A 
purse of ~ Coins,5,12,3 Gold Nugget 
l,B,17 
104 DATA 4 small Turquoises,7,15,A lar 
ge Ruby,15,30 
lOb DATA A *HUGE. Sapphire,150,150,A ~ 
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ealin2 ~,IO,O 
lOB DATA 10 Magic ArroHs,15,0,10 norla 
1 Arrows, 10,0-- --110 DATA SKElETON,S,2,ORC,0,3,ZO"BIE,1 - -,4,SHOUl,g,6 
112-nATA HUSE SPIDER,H,7,MU""Y,",8,BIA 
NT,S,9,WRAnR,N,9.9 - -- -
Data for the rooms. 

115 DATA 1,12,3,2,IB,0,0,0 
120 DATA 2,O,O,O,I,4,2,B 
125 DATA 1,1,0,4,19,0,0,1 
130 DATA 1,0,0,5,3,3,1,1 
135 DATA 2,6,3B,0,4,1,3,6 
140 DATA I,B,5,9,7,O,0,0 
145 DATA 1,0,0,6,0,0,0,1 
150 DATA 2,0,6,0,11,2,11,2 
155 DATA 2,0,0,10,6,2,3,1 
160 DATA 2,0,0,0,9,5,1,4 
165 DATA 1,0,0,8,12,0,0,1 
170 DATA 2,0,1,11,13,2,5,3 
175 DATA 1,0,0,12,14,0,0,1 
IBO DATA 2,15,26,13,17,5,1,1 
185 DATA 2,0,14,0,0,0,0,1 
190 DATA 2,0,17,0,0,1,2,5 
195 DATA 1,16,20,14,0,4,1,1 
200 DATA 2,0,19,1,26,2,2,7 
205 DATA 2,IB,30,3,27,3,2,2 
210 DATA 1,17,21,0,0,0,0,1 
215 DATA 1,20,22,0,0,6,2,9 
220 DATA 1,21,23,0,0,2,3,12 
225 DATA 1,22,24,0,0,4,2,10 
240 DATA 1,23,25,34,0,0,0,11 
250 DATA 2,24,0,0,0,7,3,9 
260 DATA 2,14,0,18,0,3,2,1 
270 DATA 2,O,2B,19,O,4,I,2 
2BO DATA 1,27,29,31,0,0,0,1 
290 DATA 2,28,0,0,0,5,1,10 
300 DATA 2,19,0,0,0,1,2,3 
310 DATA I,O,32,0,2B,0,0,4 
320 DATA 1,31,33,43,0,0,0,1 
330 DATA 2,32,35,0,0,5,I,B 
340 DATA 1,0,0,35,24,0,0,12 
350 DATA 1,33,36,45,34,0,0,5 

360 DATA 1,35,0,37,0,7,1,10 
370 DATA 2,0,0,0,36,8,3,9 
380 DATA 1,5,49,0,39,0,0,1 
390 DATA 1,0,40,38,0,0,0,6 
400 DATA 1,39,0,0,41,2,3,2 
410 DATA 1,42,46,40,43,4,1,7 
420 DATA 2,0,41,0,0,7,3,8 
430 DATA 2,0,44,41,32,6,1,11 
440 DATA 1,43,45,0,0,0,0,5 
450 DATA 1,44,0,47,35,0,0,1 
460 DATA 2,41,47,48,0,5,1,7 
470 DATA 1,46,0,50,45,0,0,3 
4BO DATA 1,0,0,49,46,0,0,1 
490 DATA 2,38,51,52,48,6,1,6 
500 DATA 1,0,0,51,47,2,5,10 
510 DAtA 1,49,0,53,50,4,3,5 
520 DATA 2,0,0,0,49,6,1,6 
530 DATA 2,0,54,0,51,5,1,8 
540 DATA i,53,0,0,55,O,O,i 
550 DATA 2,0,0,54,56,2,3,2 
560 DATA 1,0,0,55,57,6,1,8 
570 DATA 1,0,0,56,58,7,3,11 
580 DATA 2,0,0,57,0,8,4,9 
590 RESTORE ISOTO 603 

Initialize the variables. 

600 DIM HN$(B9I,H$(81,"S(81,Rl(58),R2( 
5B,4),"1(58),"2(58),Tl(5B),T$(277),EP( 
12),6P(12),TS(9),YY$(I) 
602 DIM X$(23),N"$(20),A$(5),K$(49),Xl 
$(2),I$(2):RETURN 
603 FOR X=1 TO 12:READ X$,Xl,X2:T$«X* 
23)-221=X$:EP(X)=Xl:6P(X)=X2:NEXT X:T$ 
(277) ="1" 
605 FOR X=1 TO 8:READ X$,Xl$,X2:HN$«X 
tll)-10)=X$:H$(X)=Xl$:"S(X)=X2:NEXT X: 
I'IN$(B91="II" 
610 FOR X=1 TO 58:READ Xl:Rl(X)=Xl:FOR 

Y=1 TO 4:READ Xl:R2(X,YI=Xl:NEXT Y 
615 READ Xl:Ml(XI=Xl:READ Xl:H2(X)=Xl: 
READ XI:Tl(X)=XI:NEXT X 
620 RM=I:Al=1000:A2=1000:W=I:P2=2:POKE 

752,0 
BOO IF Bl=1 THEN BOSUB 20000 
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805 IF 81=1 THEN 81=0:GOTO 900 
810 POSITION 2,12:? "Want to use an 01 
d tharacter "i:INPUT A$:? :IF A$(l,l)( 
)"Y' THEN GOSU8 21000:S0TO 900 
B12 ? "NAKE: "i:INPUT NI1$ 
815 ? 'STRENGTH: "j:INPUT ST:IF ST)20 
OR ST(3 THEN 815 
820? "DEXTERITY: ",:INPUT DX:IF DX)20 

OR DX(3 THEN 820 
825 ? "WOUNDS: ";:INPUT W:N~N/I00:IF W 
<0.1 OR W>1 THEN 825 
B30? "EXPERIENCE: ""INPUT EP 
832? "GOLD: ";:INPUT SP 
835 ? "IS (SIHE AN ELF "j:INPUT A$:IF 
A$(I,ll="Y· THEN RC=l 
83b IF RC=O THEN? HIS ISIHE A DWARF a 
j:INPUT A$:IF A$ll,ll="Y· THEN RC=2 
B40 ? "HAGIC ARROWS: "j:INPUT A2:? "NO 
RKAL ARROWS: "i:INPUT Al 
B45 ? "HEALING POTIONS: ",:INPUT PT 
84b? "HOLY WATER: ",:INPUT HW 

Ask if you want to load in an old game. 

B50 ? "Want to load in an old galle "i: 
INPUT A$:IF A$ll,ll(>"Y· THEN 900 

BbO ? "FROM CASSETTE DR DISK "i:INPUT 
A$:IF A$(l,ll="C· THEN? "HIT <RETURN) 

WHEN READY ":GOTO BBO 
Bb2 IF A$ll,ll<>HD" THEN 8bO 
B70 OPEN 12,4,0,"D:QUEST.DAT" 
B72 FOR X=1 TO 5B:INPUT 12iX1:HIIXI=Xl 
:INPUT 12jXl:K2(XI=Xl:INPUT 12;Xl:TlIX 
I=Xl 
B74 GOTO 8B4 
BBO OPEN 12,4,0,·C:GUEST.DAT" 
BB2 FOR X=1 TO 5B:INPUT 12;Xl:Hl(XI=Xl 
:INPUT 12iXl:H2IXI=Xl:INPUT 12jXl:Tl!X 
1=X1 
BB4 NEXT X:CLDSE 12 

Marketplace and bargaining routine. 

900 ? CHR$!12~1;"SOLD: ";SP 
901 ? :? "You're at a .arket. Prices h 

ere are:":? 
903 ? a[l] HASIC ARROW ••••••••••••• 2 

SOLD [2] FOUR NORMAL ARROWS •••••• 1 
SOLD" 

90S? "[3] HEALING POTION ••••••••• 15 
GOLD [4] HOLY WATER •••••••••••••• 3 
GDLD" 

910? :? ·OK, "jNH$;", what do you nee 
d ";:INPUT A$:IT=VAL(A$) 
911 IF IT)4 OR IT(O THEN? CHR$(253);" 
I DON'T SELL THAT!R:SOTO 910 
912 IF IT=O THEN 990 
913 IF IT=l THEN Pl=2 
914 IF IT=2 THEN Pl=l 
915 IF IT=3 THEN Pl=15 
91b IF IT=4 THEN Pl=3 
917? :? "At ";Pl;" GOLD apiece,":? "h 
ow .any will you buy ";:INPUT A$:N"=VA 
LlA$):PRINT 
91B IF N"(O THEN PRINT CHR$1253Ii"VERY 

FUNNY! !":PRINT "I DON'T BUY THINSS, I 
SELL THEH!!":SOTO 91b 

920 Pl=PUNI1 
921 OP=Pl 
925 ? :? "That comes to "iPl;" SOLD, • 
iNI1$ 
930? "How much Mill you give Ie ";:IN 
PUT A:? 
935 IF A<OP/I0 THEN? "FORGET IT!!!":S 
oro 901 
940 IF A(OP/2 THEN? "NOT INTERESTED." 
:GOTO 901 
941 IF A)=Pl THEN? "YOU GOT A DEAL!": 
som 950 
942 Y=A/P1:X=RNDIOI:IF X)Y THEN? "Not 
interested. ":Pl=INTI(OP+Pl)/2):GOTO 9 

30 
945 Pl=INT((Plj2+A)/31:IF Pl(=A THEN 9 
41 
947? "How about ";Pl;", ";N"$;"?":GOT 
o 930 
950 IF GP(PI THEN? :? ·WHAT!! YA CAN' 
T PAY YER DEBTS!":? ·YOU'LL BE THROWN 
INTO PRISON FOR IHIS~";CHR$(2531:END 
955 GP=GP-Pl:? "You now have ";GPi" GO 
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LD, ";NH$ 
957 IF IT=4 THEN HN=HW+NH 
960 IF IT=I THEN A2=A2+NH 
965 IF 11=2 THEN AI=AI+NH*4 
970 IF IT=3 THEN PT=PT+NH 
980 GOTO 901 

Enter dungeon; check for too many 
arrows. 

990 ? "OK, ";NH$;", PRESS (RETURN> TO· 
:? ·ENTER THE DUNBEON!" 
991 EL=O 
992 IF EP)IOO THEN EP=EP-IOO:EL=EL+IOO 
:FOR X=i TO 5B:H2(X)=H2(X)ll.I:NEXT X: 
SO TO 992 
993 EP=EP+EL 
994 IF EL)500 THEN FOR U=EL TO 500 STE 
P -IOO:FOR X=1 TO 58:H2(X)=H2(Xl/l.I:N 
EXT X:NEXT U 
995 INPUT A$:? CHR$(1251:POKE 752,1 
996 A3=0:A4=0 
997 IF A2}STt2 THEN A4=A2-ST*2:A2=STt2 
:? "HORE THAN "jSTi2j" HABIC ARROWS NO 
ULD":? "WEIGH YOU DONN":? 
998 IF Al)STi2 THEN A3=Al-STt2:AI=STt2 
:? "HORE THAN ";ST*2j" ARROWS WOULD":? 

"NEIBHT YOU DOWN":? 
999 FOR X=I TO 500:NEXT X 

Upon entering a new room, draw it with 
its monsters and treasures. If this is 
room one, give option to leave. 

1000 POKE 752,1:? CHR$(1251:IF BI=O TH 
EN Bl=I:GOTO 1005 
1001 IF RH<)I THEN 1005 
1002 PRINT nDo you wish to leave the d 
ungeon "j:INPUT AS 
1003 IF A$ll,I)="Y" THEN 800 

"f004 ? CHR$ (1251 
1005 ON Rl(RHl BOSUB 10000,11000 
1010 IF TI(RHl)O THEN TX=INT(RND(0It91 
+lb:TY=INT(RND(0Ii61+9:POSITION TX,TY: 
PRINT "i"; 
lOIS X5=20: Y5=11 
1020 IF I$="W" THEN Y5=22 

1022 IF I$="X" THEN Y5=2 
1024 IF I$="D" THEN X5=2 
1026 IF I$="A" THEN X5=38 
102B POSITION X5,Y5:? YY$j 
1030 IF H2(RHl)=1 THEN WX=INT(RND(0It9 
1+16:NY=INT(RNDIOli61+9 
1031 HS=HS(HI(RHll/10 
1050 IF H2(RHl)=1 THEN POSITION NX,WY: 
PRINT H$(HI(RHl,HIIRHllj 

Print player status. Check for wandering 
monsters. 

t055 POSITiON 2,1:? "ARROWS:=jAii" ;j: 
POSITION 2,O:? "H ARROWS:";A2j" "; 
lObO POSITION 2,21:? ·ST="jSTj" OX="jD 
X;:POSITION 2,2:? "NOUNDS:";INTIW*100+ 
0.51;" "; 
lObi POSITION 2,3:? "ROOK:";RKi' "j 

1062 POSITION 31,17:? "POTIONS:H;:POSI 
TION 33,IB:? PTi" H; 
1063 POSITION 31,19:? "H WATER:";:POSI 
TION 33,20:? HW;" "; 
1065~IF H2(RH}}=1 THEN POSITION 27,0:? 
"HONSTER:";:POSITION 27,1:? HN$(IHIIR 

H'ill'-l0,HI(RH'tll' 
1070 IF H2IRHl(1 THEN POSITION 27,0:? 

"j:POSITION 27,1:? • 
I. , 

1075 IF H2IRHl)1 THEN POSITION 27,2:? 
"NUHBER:"jINTIH2IRHll;" "j 
1077 IF H2IRHl(=1 THEN POSITION 27,2:? 
" .. , 

lOBO POSITION 2,17:? "EX:"iINTIEPl;" • 
j:POSITION 37,3:? "W"i:POSITION 36,4:? 

HA D"i:POSITION 37,5:? 'X"; 
1085 POSITION 2,18:? "BP:";BP;" Hj 
1086 IF M2IRH){>0 OR (INT(RNDIOl*1001+ 
1) 01 THEN 1090 
1087 FOR X=1 TO 7:POSITION 4,23:? 'WAN 
DERINB HONSTER!"j:FOR Y=I TO 401NErr-Y , 
:POSITION 4,23 
1088 ? " ";:FOR Y=I T 
o 15:NEXT Y:NEXT X:H2IRM)=INT(RNDIOlt3 
1+I:MIIRHI=INTIRND(OI*BI+I:BOTO 1030 
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Accept a command from the keyboard 
and call the appropriate subroutine. 

1090 AS="":FOR X=l TO DXII0-EP:IF PEEK 
(764)=255 THEN NEXT X:GOTO 1093 
1091 GET *3,A:POKE 764,255:AS=CHRSIA) 
1093 IF Tl(RH»O THEN POSITION TX,TY:P 
RINT N,"; 
1095 IF AS='" THEN A$=I$:SOTO 1100 
1097 U=A$ 
1100 IF I$="W" THEN BOSUB 15100 
1105 IF IS="X' THEN BOSUB 15200 
1110 IF I$='D" THEN SOSUB 15300 
1115 IF IS="A" THEN SOSUB 15400 
1120 IF I$="H" THEN I$=··:IF PT)O THEN 

PT=PT-l:W=l 
1125 IF IS="H" AND A2)0 THEN 1$=":A2= 
A2-1:S0SUB 15500 
1130 IF I$="N" AND Al)O THEN IS="":Al= 
Al-1:S0SUB 15600 
1135 IF I$="F" THEN BOSUB 16000 
1140 IF IS="O· THEN SOSUB 17000 
1145 IF }$="T" AND HW)O THEN I$="":HW= 
HW-l:BOSUB 18000 

If there is a monster, move it, and let it 
attack. 

1200 IF H2(RH)(1 THEN 1030 
1201 IF HS(=O THEN FOR X=l TO LENIK$): 
POSITION WX,WY:? KS(X,X)j:NEXT X:H2IRH 
)=H2(RH)-1:EP=EP+HSIHIIRH)I:SOTO 1030 
1205 HX=SBNIX5-WX) 
1206 IF WX(X5 THEN HX=l 
1207 IF WX=X5 THEN HX=O 
1210 HY=SSNIY5-WY) 
1215 POSITION WX,NY:? " "j 
1220 LOCATE NX+HX,WY,A:POSITION WX+HX, 
WY:? CHR$(A)j:IF A=32 THEN WX=WX+HX 
1225 LOCATE WX,HY+WY,A:POSITION NX,HY+ 
NY:? CHRSIA)j:IF A=32 THEN WY=WY+HY 
1230 IF ABSIWX-X51}1 OR ABSIWY-Y5)}1 T 
HEN 1050 
1235 X=RND(OI:IF X)HS THEN 1050 
1240 X=RNDIOI*HS 

1245 N=W-X:IF W(O THEN 5000 
1250 BOTO 1050 

End-game routine for the "Great 
Dungeon In The Sky." 

5000 FOR X=1 TO LENIKS):POSITION X5,Y5 
:? KS(X,X)j:NEXT X:FOR X=l TO 400:NEXT 
X:? CHR$(125) 

5005? "WELCOHE TO HEAVEN, "iNH$i"!!!" 
5010 ? "I HOPE YOU ENJOYED YOUR SHORT 
LIFTIHE IN WHICH YOU ACCUMULATED "iSP; 
I SOLD" 
5015 ? "AND "jEPi" EXPERIENCE POINTS," 
5020 ? :? :? "WOULD YOU LIKE TO BE REI 
NCARNATED AS A NEW CHARACTER "j:INPUT 

A$:IF ASll,ll="N" THEN SRAPHICS O:END 
5025 POKE 106,PEEK(106)+5:BRAPHICS O:R 
UN 

Subroutine to draw a passagel 
intersection. 

10000 Xl=R2(RH,I) 
10010 IF Xl)O THEN FOR X=O TO 7:POSITI 

ON 15,X:PRINT "~I;:POSITION 25,X:PRINT 
"~";:NEXT X 

10012 IF Xl(=O THEN POSITION 15,7:? "~ 

UUUU&fflj 
10015 Xl=R2IRH,2) 
10020 IF Xl>O THEN FOR X=15 TO 22:POSI 
TION 15,X:PRINT '&"j:POSITION 25,X:PRI 
NT "&Hj:NEXT X 
10022 IF Xl{=O THEN POSITION 15,15:? • 
&fdcUUUU" j 
10025 Xl=R2IRH,31 
10030 IF Xl}O THEN FOR X=25 TO 38:POSI 
TION X,7:PRINT "&"j:POSITION X,15:PRIN 
T "&";:NEXT X 
10032 IF Xl(=O THEN FOR X=7 TO 15:POSI 
TION 25,X:? "&"j:NEXT X 
10035 Xl=R2IR",41 
10040 IF XI>O THEN FOR X=2 TO 15:POSIT 
ION X,7:PRINT "&";:POSITION X,15:PRINT 

"ff"j:NEXT X 
10042 IF Xl(=O THEN FOR X=7 TO 15:POSI 
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TION 15,X:? ·~·j:NEXT X 
10045 RETURN 

Subroutine to draw a chamber/room. 

11000 POSITION 11,4:? '~~~~~";:POSITIO 
N 25,4:? "L~~~~"j 

11010 POSITION 11,18:? ·~L~~&"j:POSITI 
ON 25,18:? .~~~~&.; 
11012 FOR X=5 TO 7:POSITION 11, X:? "& 

&";:NEXT X 
11014 FOR X=15 TO 17:POSITION II,X:? • 
& ~·;:NEXT X 
11015 Xl=R2(RH,11 
11020 IF XI}O THEN FOR X=O TO 4:POSITI 
ON 15,X:PRINT "&"j:POSITION 25,X:PRINT 

"&";:NEXT X 
11022 IF Xl(=O THEN POSITION 15,4:? "~ 

UU&&UU"j 
11025 Xl=R2(RH,2) 
11030 IF Xl}O THEN FOR X=18 TO 22:POSI 
TION 15,X:PRINT "&"i:POSITION 25,X:PRI 
NT "&";: NEXT X 

11032 IF Xl(=O THEN POSITION 15,18:? • 
UU&UUU"j 
11035 Xl=R2(RH,31 
11040 IF 11)0 THEN POSITION 29,7:PRINT 
"&&U&&UU"i: POSIT ION 29,15:PRINT 0& 
~U&&UU·; 

11042 IF 11(=0 THEN FOR 1=7 TO 15:POSI 
TION 29,1:7 B&"j:NEXT X 
11045 Xl=R2(RH,41 
11050 IF 11)0 THEN POSITION 2,7:PRINT 
"&&&&&&&&&&";:POSITION 2,15:PRINT "&&& 
&UUU"j 
11052 IF Xl<=O THEN FOR 1=7 TO 15:POSI 
TION 11,1:? "&"j:NEXT X 
11 055 RETURN 

Subroutine to move player about on the 
screen. 

15100 IF Y5=1 THEN 15105 
15102 LOCATE X5,Y5-1,H:POSITION X5,Y5-
I:? CHR$(Kl:IF M()32 THEN RETURN 
15105 POSITION X5,Y5:? H Hi 

15110 Y5=Y5-1:IF Y5(1 THEN RK=R2(RK,11 
:60TO 1000 
15120 POSITION X5,Y5:? YY$j:RETURN 
15200 IF Y5=21 THEN 15205 
15202 LOCATE X5,Y5+1,H:POSITION X5,Y5+ 
I:? CHR$(Kl:IF H(>32 THEN RETURN 
15205 POSITION X5,Y5:? • H j 
15210 Y5=Y5+1:IF Y5>21 THEN RK=R2(RH,2 
1:60TO 1000 
15220 60TO 15120 
15300 IF X5>37 THEN 15305 
15302 LOCATE X5+1,Y5,K:POSITION X5+1,V 
5:? CHR$(Ml:IF "()32 THEN RETURN 
15303 LOCATE X5+2,Y5,H:POSITION X5+2,V 
5:? CHR$(Hl:IF H()32 THEN RETURN 
15305 POSITION X5,Y5:? • "j 

15310 X5=X5+2:IF 15)37 THEN RH=R2(RK,3 
1:60TO 1000 
15320 60TO 15120 
15400 IF 15(3 THEN 15405 
15402 LOCATE X5-1,Y5,H:POSITION X5-1,Y 
5:? CHR$(Ml:IF H(>32 THEN RETURN 
15403 LOCATE X5-2,Y5,H:POSITION X5-2,Y 
5:? CHR$(K):IF H(>32 THEN RETURN 
15405 POSITION X5,Y5:? • Hi 
15410 X5=X5-2:IF 15<3 THEN RK=R2(RM,41 
:60TO 1000 
15420 60TO 15120 

Normal·arrow firing routine. 

15500 60SUB 15699 
15505 X=RND(01/2:IF RC=1 THEN X=X-O.l 
15506 IF RC=2 THEN X=X+O.l 
15507 X=X-(EP/I0001 
15510 1=1-0.2 
15511 X=X-(DI/I00) 
15515 IF X>W THEN RETURN 
15520 X=RND(O):IF RC=1 THEN X=X+0.2 
15522 IF RC(>1 THEN X=X+O.l 
15523 IF RC=2 THEN X=X+O.l 
15525 HS=KS-X:RETURN 
15599 RETURN 

Magic-arrow firing routine. 
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15600 GOSUB 15699 
15601 IF KIIRK)=8 THEN RETURN 
15605 X=RNDIO)/2:IF RC=1 THEN X=X-O.l 
1560b X=X-IDX/I00) 
15607 IF RC=2 THEN X=X+O.l 
15608 X=X-IEP/I000) 
15610 IF X>W THEN RETURN 
15620 X=RNDIO):IF RC=! THEN X=X+O.l 
15621 IF RC=2 THEN X=X-O.l 
15625 KS=KS-X:RETURN 
15698 RETURN 

Calculate monster range, aim, and shoot 
arrow. 

15699 IF WX=O THEN WX=31IIF WY=O THEN 
WY=8 
15700 X6=X5:Y6=Y5-1:X7=NX:Y7=WY 
15701 IF X6=X7 THEN SL=0:X8=X7:X9=X6 
15702 IF X6(>X7 THEN SL=IYb-Y7)/IX6-X7 
I:X8=X6:X9=X7 
15703 GOTO 15708 
15705 IF X6>X7 THEN SL=(Y6-Y71/IX6-X7) 
:X8=X6:X9=X7 
15706 IF X7}Xb THEN SL=IY7-Yb)/(X7-X6} 
:X8=X7:X9=Xb 
15707 IF X7=Xb THEN SL=0:X8=X7:X9=X6 
15708 Y8=Y6:Y9=Y7 
15709 Y=Y8 
15710 SL=SL'SGN(Y8-Y9):IF V6(V7 THEN S 
L=-SL 
15711 IF X6>X7 THEN SL=-SL 
15712 FOR X=X8 TO X9 STEP SGN(X9-X8+0. 
01):FOR XX=l TO 5:NEXT XX 
15713 IF Y>22 OR Y<1 OR X)37 OR X<3 TH 
EN NEXT X:GOTO 15750 
15715 LOCATE X,Y,A:IF A=38 THEN X9=X-l 
:GOTO 15750 
15720 POSITION X,Y:PRINT "t"j:Y=Y+SL:N 
EXT X 
15750 Y=Y8:FOR X=X8 TO X9 STEP S6N(X9-
X8+0.011:POSITION X,Y:PRINT • "j:Y=Y+S 
L:NEXT X 
15760 RETURN 

Subroutine for close combat with a 
monster. 

. ) 

16000 IF ABS(X5-NX»1 OR ABSIV5-WY)1 
THEN RETURN 
IbOOl IF KIIRK)=8 THEN RETURN 
16002 IF Kl(R")=7 THEN RETURN 
16003 IF MIIRH)=6 THEN N=N-0.05 
16005 X=RND(O):IF RC=O THEN X=X-O.l 
16006 X=X-(DX/I00) 

.!6007 IF RC=2 THEN X=X-0.3 
16008 X=X-(EP/I000) 
16010 IF X>W THEN RETURN 
16015 X=RND(O):IF RC=O THEN X=X+O.l 
16016 X=X+(ST/I00) 
16017 IF RC=2 THEN X=X+0.2 
16020 KS=KS-X:RETURN 

Subroutine for opening a treasure chest. 

17000 IF ABSITX-X5)1 THEN RETURN 
17005 IF ABSITY-Y5)}1 THEN RETURN 
17010 POSITION TX,TY:? I " j 
17011 TX=O:TY=O 
17015 POSITION 12,23:? T$«TIIRK)i231-
22, Tl(RKli23);:FOR X=l TO 120:NEXT X 
17020 FOR X=12 TO 34:POSITION X,23:? • 

" j :NEXT X 
17021 IF Tl(RK)=!O THEN PT=PT+l:60TO 1 
7026 
17022 IF Tl(RK)=11 THEN A2=A2+10:60TO 
17026 
17023 IF Tl(RK)=12 THEN Al=Al+10:GOTO 
17026 
17024 TS(TIIRK))=TS(TIIRM))+l 
17025 GP=GP+6PITIIRK) 
17026 EP=EP+EPITl!RK}):TIIRM)=O 
17030 RETURN 

Subroutine to throw a flask of holy 
water. 

18000 M=Ml!RK):IF K=2 OR "=5 OR K=7 TH 
EN RETURN 
18005 SOSUB 15699:POSITION WX,WY:? • • 
j:WA=WX:WB=WV:WX=X5:WY=Y5:GOSUB 16000: 

WX=WA:WY=NB:POSITION X5,Y5:? YY$j:RETU 
RN 
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2040 F=X:FOR 1=1 TO I:NEXT X:J(F,3)=J( 
F,3)-8 
2050 FOR x=o TO 7:IF A(X,5)(1 THEN NEX 
T X:SOTO 4070 
2060 T=X:FOR 1=1 TO I:NEXT I:IF T=8 TH 
EN 4070 
2070 FOR X=1 TO B:Z=INT((RND(0)il0)+I) 
+M:IF Z>4 THEN 3010 
20BO V=INT(RND(0)l5):A(T,2)=A(T,2)-H(V 
,12):A(T,4)=A(T,4)-H(V,6):POSITION 2,1 
B 
2090 SOSUB 7000:? "TORPEDO HIT ON ";A$ 
lH 15+1, (Tt!) tl5): FOR ZZ=O TO 500: NEXT 
IZ:IF T(7 THEN T=T+l 

3010 NEXT X 

Status update. 

3020 POSITION 2,16:GOSUB 7000:? "CHECK 
INS FOR SUNKEN SHIPS":FOR II=O TO 400: 

NEXT ZZ 
3030 FOR 1=0 TO 6:J(X,7)=0:IF J(I,2)(1 

OR J(X,4)(1 THEN J(X,5)=0:? J$(XlI5+1 
, (1+1)*151;" ";:FOR Z=1 TO SOO:NEXT 
Z 

30S0 IF A(I,2'(1 OR A(I,41(1 THEN A(I, 
5)=0 
3060 NEIT X:J(7,7)=0:IF A(7,2)0 OR A( 
7,4)}0 THEN 3090 
3070 A(7,5)=A(7,S)-I:IF A(7,S)(1 THEN 
4020 
3080 A(7,21=S:A(7,4)=20:A(7,3)=10:NT=N 
T-I0 
3090 IF J(7,2)0 OR J(7,4)0 THEN 4020 
4010 J(7,2)=5:J(7,4)=25:J(7,3)=10:JT=J 
T-I0 
4020 FOR 1=0 TO 6:IF J(X,S)(l THEN NEX 
T I:SOTO 4030 
402S GOTO 4060 
End-of-game messages. 

4030 SRAPHICS O:? "ALL JAPANESE CAPITO 
L SHIPS SUNK":? 
4040 ? "YOU HAVE SAVED THE LEYTE LANDI 
NSS":? :? 
40S0 ? "TO PLAY AGAIN TYPE RUN":END 
4060 FOR 1=0 TO 7:IF A(X,S)O THEN ISO 

4070 NEXT X:SRAPHICS o:? "YOU LOST ALL 
YOUR SHIPS":? 

40BO ? "HAYBE KINKAID'S SEVENTH FLEET" 
:? 
4090? "WILL SAVE THE LEYTE LANDINSS": 
? :? ISOTO 4050 
5010 GRAPHICS O:? "THE JAPANESE HAVE R 
EIlCHED LEYTE":? ISOTO 4080 
Data for all A and J arrays. 

6000 DATA YAMATO,NEW JERSEY,I,2,4,4,3S 
,33,O,O,300,27S,I,I,9,9,O,O 
6010 DATA NASATO,IOWA,2,2,4,4,30,33,0, 
0,250,275,1,1,8,9,0,0 
6020 DATA KONGO,WASHINSTON,3,2,4,S,29, 
31,0,0,250,250,1,1,8,9,0,0 
6030 DATA HAGURO,KASSACHUSETTS,3,2,4,S 
,28,31,0,0,250,250,1,1,8,9,0,0 
6040 DATA CHOKAI,ALABAHA,4,2,5,5,25,31 
,16,0,220,250,1,1,8,9,0,0 
60S0 DATA SUZUYA,BALTIMORE,4,4,5,S,25, 
25,16,0,220,200,1,1,IS,9,0,0 
6060 DATA NAGARA,PITTSBURGH,5,4,0,5,20 
, 2S, 8, 0, 100, ISO, 1, 1,7,9, 0,0 
6070 DATA JAP. DESTROYERS,U.S. DESTROY 
ERS,5,S,O,S,10,15,10,10,SO,S5,B,6,6,S, 
0,0 
Data for hits table. 

6080 DATA 20,2,15,1,12,1,8,0,2,0,20,1, 
25,2,20,1,15,1,10,0,3,0,15,1 
6090 DATA 18,1,15,1,12,0,7,0,2,0,17,3, 
15,1,15,1,11,0,7,0,2,0,17,3 
6100 DATA 17,2,15,2,12,2,10,1,3,1,20,S 
Japanese movement data. 

6110 DATA 361,362,323,284,28S,247,208, 
209,210,211,212,173,174,21S,216,177,17 
8,179,180,181,222 
6120 DATA 183,224,18S,226,227,188,229, 
270,271,312,313,354,355,396,397,438,47 
9,999,999 
Erase to bottom of screen. 

7000? "";:RETURN 
7010 REM Line 7000: 

7 (ESC)(SHIFT)(DELETE)'S 
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TITAN 
by William Morris and John Cope 

Titan is an outer space mmmg 
simulation for a 24K Atari with one 
joystick. 

Editor's Note: This program is 
divided into two parts, enabling it to 
run in 24K RAM. Type in Part I, and 
SA VB it. Then type in Part II separate­
ly, and LIST it to disk or cassette with 
the LIST "D:fi1ename" or LIST "C:" 
command. 

The year is 2050. The Solar Mining 
Authority, in its ever-expanding quest 
for raw material, has finally decided to 
entertain bids from different corpora­
tions for the exclusive mining rights to 
Titan, one of the moons of Saturn. 

In an attempt to ensure maximum 
efficiency from the operators of the , 
Titan concession, the Solar Mining , 
Authority has decided to permit up to 
four companies to operate on Titan us­
ing Probationary License Permits, for 
a period of one Barth year. 

Sometime during the first quarter of 
the second year, an on-site inspection 
of the competing companies will result 
in one of them being awarded exclusive 
authority to mine the valuable 
Dilithium 3 crystals peculiar to Titan. 
The stakes are high; the risk and ex­
pense factors, even by 21st century 
standards, are enormous. The reward, 
however, makes the gamble more than 
worthwhile: for your company, fan­
tastic profits; for you, possible promo­
tion to the parent corporation's Board 
of Directors, as well as immense finan­
cial gain! Failure, of course, carries its 
own reward. 

Having decided to accept the post of 
Superintendent of your corporation's 

Titan operation, you will be assigned 
one of four possible base sites: 
Actaeon, Bellona, Chimera, or 
Daedalus. As the highest ranking on­
site representative of management, you 
must make the initial decisions concer­
ning budgetary allotment. The only 
mandatory purchase is one power 
plant; all of the remaining choices are 
subject to your final authority. What 
about drilling rigs and robot miners? 
Drill rigs are required for vertical min­
ing, while robominers carry out 
horizontal digging. Will you invest in 
an on-site Research and Development 
Station? Investil1g in this category of 
equipment can increase the likelihood 
of finding the Dilithium 3 crystals. 
How many Meteor Deflection Shields 
will be installed to protect your com­
pany's investment from the ever­
present danger of stray asteroids from 
the rings? Refineries are needed, of 
course, to process the Dilithium 3 once 
you have discovered a vein of this 
elusive mineral. Without refineries, 
your profits will suffer greatly. Finally, 
energy consumption is a key factor on 
your Titan operation. Having an extra 
energizer unit or two could be very 
helpful! Remember: All of these fac­
tors are interrelated, with careful tim­
ing and meticulous attention to detail 
being necessary if the subsequent 
stages of your operation are to 
prosper. Costs fluctuate with increases 
or decreases of the availability of 
equipment. 

Once you have made your initial 
budgetary decisions, you enter the 
management phase of your undertak­
ing. Your decision concerning the 
number of surplus laborers (Labor 
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Pool), the length of their work shifts, 
the nature of the Recreational 
Facilities, as well as the nature of the 
Bonus Schedule and Safety Program, 
must tread the path best suited to 
achieve your goals. For example, cave­
ins are a frequent problem on Titan 
because of gravity fluctutations caused 
by Saturn. Investing in safety measures 
could pay dividends. Your decision to 
pay your workers well will have 
positive results that are quickly evi­
dent. On the other hand, too much 
generosity in the area of labor relations 
could hamper the profit picture. The 
ultimate goal is to increase your effi­
ciency; however, be advised that there 
are occasions when you will have to 
sacrifice efficiency for greater output. 
This knowledge can only be gained 
from "hands-on" experience. No one 
said the job was going to be easy! 

Having set your policy for the cur­
rent work cycle, your attention must 
now shift to the actual task of locating 
and mining the precious Dilithim 3 
crystals. Once located at their 
designated mining strikes, your 
workers will await your decisions as to 
drilling locations. A unique screen con­
troller will allow you to carefully 
monitor and direct the drilling phase 
and subsequent use of the robot 
miners. Through the careful interpre­
tation of the Assay data beamed back 
to you, the number of drilling sites can 
be kept to a minimum. Again, the 
deployment of the robot miners will 
reflect your ability to carefully monitor 
on-site reports. Both of these latter 
utilities are prodigious users of power; 
but then, you will have thought of that 
when you made your initial decisions 
regarding power plant purchases or in­
vestment in Research and Development 
units. Right? 

At the end of each work-cycle period 
you must decide, once again, on the 
budgetary decisions for the following 
month. Your experience during the 
previous cycle(s) should enable more 

efficient judgments as you progress. It 
is for this reason that you may view a 
summary of your decisions and ac­
complishments in the Monthly Report. 
Your statement will also reflect your 
financial capabilities for the next turn. 

One minor last detail: As you will 
remember from an earlier part of this 
briefing, there is a periodic danger of 
damage to your operation from 
meteoroids. It will be your task to use 
the Meteor Deflection Shields to pre­
vent anyon-site damage to your cor­
poration's property. Of course, these 
units require substantial amounts of 
power; but then, you have carefully 
planned for this contingency, haven't 
you? 

Good luck and good mining! 

On Playing Titan 
One of the primary goals in design­

ing Titan was to make it as indepen­
dent of the keyboard as possible. For 
the Atari, this meant the use of the 
joystick. 

Joystick Use 
The joystick routine utilizes the up­

down, left-right registers to permit 
viewing of possible choices and the 
button to register a final input. It is us­
ed in all of the key sections of the pro­
gram. 

Game Initialization 
When indicating the number of 

players and the level of difficulty, 
simply use the left-right joystick 
capability to move the appropriate 
number and press the button to finalize 
your input. 

Equipment Management and Labor 
Relations Phases 

Toggling the joystick to the left or 
right indicates your decision to increase 
or decrease within a category, with the 
button registering this decision. Up­
ward or downward action on the 
joystick moves you through the dif­
ferent categories. 
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Mining Phase 
Left or right action on the joystick 

will allow you to move between the 
drill rig or robominer options, while 
upward toggling will permit you to 
consider ending this phase of the 
simulation. In each case pressing the 
joystick button registers your decision. 
Be aware, however, that the 
robominers cannot be activated unless 
you have at least one drill rig on site. 

Once you have decided upon a drill 
rig or a robominer, you may move it to 
the drill site by using the joystick. Press 
the button when you have decided that 
you have the equipment on site. 
Downward toggling of the joystick per­
mits drilling or the movement of the 
robominer down the shaft to occur. In 
the latter case you also have an upward 
movement capability within the drill 
shaft and lateral mining ability once 
the button has been pressed. Be aware 
that pressing the button during lateral 
mining terminates the robominer cur­
rently in use. 

Monthly Report 
Pressing the joystick button will ter­

minate this section as you move on to 
decisions for the next month's mining 
operations. 
Variables 
A$: Name of player's base on Titan. 

55 55 55 55 55 55 55 55 55 55 55 
S5 5S 
S5 Atari BASIC 55 
S5 'Titan' 5S 
55 Authors: 5S 
S5 William Morris & John Cope 55 
S5 Copyright (cl 1982 55 
S5 50ft5ide Publications, Inc 5S 
55 55 
55 5S 55 S5 55 55 55 55 55 55 55 

Initialization. 

1100 DIM C(12J,K(4,lbJ,Z$(lJ,A$(40J,EQ 
$(70J,WC$(701,EX$(401,DB$(72J:JO=20000 

A: Drill Rig array. 
AC: Action flag indicating decision to 
buy or sell. 
C: Cost of items purchased during 
Equipment phase, or the price of 
worker-related decisions. 
C2: Choice flag which is set during 
the Labor Management phase. 
CH: Choice variable. 
DA: Month of the year. 
EF: Efficiency rating. 
EN: Energy consumption. 
EQ$: Equipment. 
EX$: Extras. 
FF: Efficiency counter. 
HO: Drill hole(s). 
JO-17: Line numbers. 
K: Player's variable table. 
LV: Level of play. 
P: Current player. 
PL: Total number of players in 
simulation. 
R, RA, RB: Random numbers. 
UL, UN, UY, UZ: Sound variables 
for pitch, duration, etc. 
VI: Horizontal location of dilithium. 
V2: Vertical location of dilithium. 
VE: Number of veins located. 
WC$: Worker related items. 
YE: Current year. 

All other variables not specifically 
identified in the range of X-Z are 
counters or conditional flags. 

:JI=20010:J2=20020:J3=20030:J4=20040 
1110 J5=10050:Jb=200bO:J7=20070 
1120 GRAPHIC5 2:5ETCOLOR O,O,S:SETCOLO 
R 1,0,S:SETCOLOR 2,B,0:SETCOLOR 4,S,0 
1130 POSITION 7,4:FOR Z=O TO 3:READ ZS 
,Y,X:? Ib;ZS;:50UND Z,Y,10,4:FOR Y=1 T 
o X:NEXT Y:NEXT 1:7 tbj"N" 
1140 SOUND 3,b8,10,4:50UND 0,13b,10,4: 
POKE 752,1:?· (el Wm. Morris ~ J. C 
ope 1981":FOR 1=1 TO 999:NEXT Z 
PLaying parameters. 

1150 SOUND 3,0,0,0:FOR Z=O TO 3:S0UND 
0,lb2,10,B:5ETCOLOR 2,3,15:5ETCOLOR 4, 
3,15:FDR Y=O TO 200:NEXT Y 
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1160 SOUND 0,217,10,8:SETCOLOR 2,3,0:S 
ETCOLOR 4,3,0:FOR Y=O TO 200:NEXT Y:NE 
Xl Z 
1-170 FOR 1=0 TO 999:NEXl Z:FOR Z=O TO 
3:S0UND Z,O,O,O:NEXT Z:60SUB 3000 
1200 GRAPHICS 17:SETCOLOR 2,4,15:SETCO 
LOR 4,12,0:POSITION 2,1:? 16;"WELCOME 
TO TITAN!":POSITION 1,7:60SU8 JO 
1210 ? #6;"USE THE JOYSTICK TO":? #6;" 
SELECT THE NUMBER OF":POSITION 6,11:? 
16;"PLAYERS.":60SU8 2100 
1220 PL=X:6RAPHICS 17:SETCOLOR 2,4,15: 
SETCOLOR 4,2,0:POSITION 0,7:? 16;"~ 
L OF DIFFICULTY?":60SUB 2100 • 1230 LV=X+4:6RAPHICS 17:SETCOLOR 4,15, 

° 1240 FOR 1=1 TO PL:POSITION 1,4*1-3:? 
#6;"~! ";Z;" COMMANDS ~·;A 
$IZ*10-9,Z*10):60SUB Jl:NEXT Z 
1250 POSITION 2,19:? i6i"PRESS TRI66ER 
IQo: POSITION 8,21:? #6i "m:m,": 60SUB 

JO 
1260 IF STRIGIO) THEN 1260 
1270 FOR Z=1 TO PL:KIZ,61=I:K(Z,131=50 
O:KIZ,141=100:KI1,151=5:NEXT I:? "}!'M 

NOW LOADING PART2." 
1280 ? :? :? nGOT0300":POSITION 2,I:PO 
KE 764,12:ENTER "D:TITAtn2K.PT2· 

Joystick selection routine. 

2100 POSITION 6,17:Y=2110 
2110? #6;"12 3 4":GOTO 2150 
2120 ? #6;"1 l3 4":60TO 2150 
2130 ? lI6;"1 2 1 4":60TO 2150 
2140 ? 16;"1 2 3 4" . -2150 GOSU8 Jl 
2160 POSITION 6,17:FOR Z=O TO 14 STEP 
2:SETCOLOR 2,4,Z:NEXT 1:IF STRI6101=0 
THEN X=(Y-21001/10:GOSUB JO:RETURN 
2170 IF STICKIOI=15 THEN 2160 
2175 IF STICKIOI=11 THEN Y=Y-20:IF Y(2 
100 THEN Y=2100 
2180 Y=Y+I0:IF Y>2140 THEN Y=2110 
2190 GOTO Y 

) 

Set Initial numeric variables and string 
arrays. 

3000 DA=0:YE=2050:FOR Z=1 TO 4:FOR Y=O 
TO Ib:KIZ,YI=O:NEXT Y:NEXT Z 

3010 Clll=100:CI21=200:CI31=300:CI41~4 
00:CI51=500:CI6J=2000:CI71=5:CI81=10:C 
191=100:CII01=200:CI111=300:CI121=400 
3020 EQ$""DRILL RI6 ROBOMINER DEFLECTO 
R R&D UNIT REFINERY ENERGIZER CONTIN 
UE /I 

3030 A$=" ACTAEON BELLONA CHIMERA 
DAEDALUS " 

3040 WC$="LABOR POOLSHIFT TIMEWAGE SCA 
LERECREATIONSAFETY BONUSES CONTIN 
UE n 

3050 EU="CREDIT MANPOWER EFFICIEN 
CH VEINS * • 
30bO RETURN 
Sound routines. Common to parts one 
and two. 

10000 DATA T,162,400,1,108,400, T,81,60 
0,A,b4,100 
10010 DATA 8,8,8,8,8,20,28,20,28,20,62 
,54,99 
10020 DATA 240,208,240,97,255,241,144, 
216 
20000 FOR Ul=15 TO 0 STEP -0.5:FOR UY= 
3 TO (I STEP -1:SOUND 0,15-UY,10,UZ:NEX 
T UY:NEXT UZ:RETURN 
20010 FOR UZ=16 TO 0 STEP -2:FOR UY=O 
TO 5:S0UND 0,15-UY,10,UZ:NEXT UY:NEXT 
UZ:RETURN 
20020 FOR UZ=10 TO (I STEP -2:FOR UY=5 
TO 10:S0UND O,15-UY,10,Ul:NEXT UY:NEXT 
UZ:RETURN 

20030 FOR UZ=2 TO 0 STEP -2:FOR UY=50 
TO 100 STEP 10:S0UND (I,150-UY,10,UZ:NE 
XT UY:NEXT UZ:RETURN 
20040 SOUND (I,UN,IO,2:FOR U1=1 TO 2:NE 
XT Ul:SOUND O,O,O,O:RETURN 
20050 SOUND 0,255,IO,4:FOR UZ=I TO 9:N 
EXT UZ:SOUND O,O,O,O:RETURN 
2(1060 FOR Ul=16 TO 0 STEP -I:FOR UY=15 
o TO 200 STEP lO:SOUND 0,UY,10,UZ:NEXT 

UY:NEXT UZ:RETURN 
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20070 FOR uz=a TO 0 STEP -I:FOR UV=55 
TO lOS STEP 10:SOUND 0,UV,10,UZ:SDUND 
I,UV-50,90,UZ:NEXT UV:NEXT UZ:RETURN 

PART II 
300 BOSUS iOOO:BOSUB aOOO:FOR P=i TO P 
L:POKE 77,O:GOSUB IOOO:NEXT P:SOSUB 60 
OO:BOTO 300 
Equipment Management. 

1000 GRAPHICS I:SETCOLOR 2,8,4:SETCOLO 
R 4,P+4,2:CH=I:AC=O:C2=0 
1010 POSITION 3,0:? '6;"BASE:";ASIPtI0 
-9,P*IOI:POSITION 1,2:? #6;DA;"/I/";YE 
;" STATUS "jKIP,O):GOSUB J2 
1020 POSITION 0,4:? #6; "EQUIPf1ENT OWNE 
D COST":P05ITION 0,6:FOR Z=I TO 6:? #6 -jEQ$IZlIO-9,ZlI0):NEXT Z 
1030 FOR Z=1 TO 6:POSITION 12,5+Z:? #6 
;KIP,Z);" ":POSITION 16,5+1:? #6;CIZI: 
NEXT Z 
1040 POSITION 7,15:? #6; "£r!.!!.ll": POSIT 
ION a,17:? #6;KIP,131;" n:aOSUB 1100: 
IF CH=7 THEN CH=I:AC=O:GOTO 1300 
1050 BOTO 1020 
Buy and sell routine. Accessed by 
Equipment Management and Labor 
Relations phases. 

1100 POKE 752,I:POKE 77,O:? "}";:IF CH 
)7 THEN CH=CH-7 

1110 IF AC=O THEN?," INCREASE":UN= 
60:GOSUB J4 
1120 IF AC THEN?," DECREASE":UN=24 
3:S0SUB J4 
1125 IF C2=0 THEN? :?," "jEOSICHtl 
0-9,CHlIOI:SOTO 1135 
1130? :?," ";WC$ICHtl0-9,CHtl0) 
1135 IF CH=7 THEN? :UN=121:S0SUB J4 
1140 IF 5TICKIOI=15 AND STRI6(0)()0 TH 
EN 1140 
1150 IF 5TRIGIOI=0 THEN 1200 
1160 IF STICKIOI=11 THEN AC=O 
1170 IF STICKIO)=7 THEN AC=I 
1180 IF STICKIO)=13 THEN CH=CH+l 
1190 IF STICKIO)=14 THEN CH=CH-I:IF CH 
(1 THEN CH=7 

1195 60TO 1100 
1200 IF CH=7 THEN RETURN 
1205 IF C2 THEN CH=CH+6 
1210 IF (AC=1 AND CH=6 AND KIP,6)=I) 0 
R IAC:O AND CH=B AND KIP,S)17) OR lAC 
=1 AND KIP,CHI(11 THEN 1280 
1220 IF AC=O AND CH=9 AND KIP,9)=O THE 
N 1250 
1230 IF AC=O AND KIP,(3)(CICHI THEN 12 
80 
1240 IF AC THEN KIP,CH)=KIP,CHI-l:KIP, 
13)=KIP, 131+C(CH):IF CH=7 THEN KIP,(4) 
=KIP,14l-1 
1250 IF AC=O THEN KIP,CHI=KIP,CHI+I:KI 
P,131=KIP,131-CICH):IF CH=7 THEN KIP,1 
41=KIP,14)+1 
1260 SETCOLOR 2,11,0:IF C2 THEN CH=CH+ 
I:IF CH=8 THEN SETCOLOR 2,B,4:RETURN 
1270 GOSUS J3:SETCOLOR 2,B,4:RETURN 
1280 SETCOLOR 2,3,O:SOSUB J5:SETCOLOR 
2,a,4:IF C2 THEN CH=CH+l 
1290 RETURN 
Labor Relations phase. 

1300 GRAPHICS I:SETCOLOR 2,8,4:SETCOLO 
R 4,P+3,2:C2=1 
1310 POSITION 3,O:? #6;"BASE:"jASIP*10 
-9,PlI0):POSITION 4,2:? #6;"MANPOWER • 
;KIP,14):POSITION 0,4:GOSUB J2 
1320 KIP,7)=KIP,14)-IKIP,I)lLVI-IKIP,2 
JtLV*2)-IKIP,3ItLV,31-IKIP,41*LVl4)-IK 
(P,5)tLVi5)-(KIP,6)!LV*10) 
1330 C(9)=KIP,141:CIIO)=KIP,14Ij2:CI11 
I=KIP,14)l3:CI12)=KIP,14It4:EN=KIP,6Il 
500WHV) 
1340 BOSUB 5000:? #6; "EFFICIENCY RATE 
"'[lIP 11:),,,,/,, - -,h J:oJ, u 

1350 POSITION 0,6:? #6;"conditions se 
t cost":POSITION O,B:FOR Z=1 TO 6:? #6 
;WC$IZtl0-9,Z$10):NEXT Z 
1360 FOR Z=l TO 6:POSITION 12,7+Z:? #6 
;KIP,Z+6);" H:POSITION 16,7+Z:? #6;CIZ 
+6) : NEXT Z 
1370 POSITION 7;15:? #6;"~":POSIT 
ION B,17:? #6;KIP,13);" ":saSUB 1100 
:IF CH=7 THEN 2000 
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1380 GOSUB 5000:POSITION 16,4:? #6;EF; 
af. a; :GOTO 1360 
Mining phase and graphics display. 

2000 IF K(P,I)(l THEN 3000 
2010 GRAPHICS 7:SETCOLOR 0,1,6:SETCOLO 
R 2,0,O:SETCOLOR 4,0,0:COLOR 3:PLOT"0, 
19:DRAWTO 159,19 
2020 COLOR I:FOR Z=20 TO 79: SOUND 0,20 
O-Zt2,10,2:PLOT O,Z:DRAWTO 159,Z:NEXT 
Z:SETCOLOR 2;11;2:60SU8 JO 
2030 COLOR I:FOR Z=1 TO 10:FOR V=1 TO 
2:R=INT(RND(0)t159):PLOT R,Z:NEXT V:NE 
Xl Z 

Set the location of the Dillthlum 3 
crystals. 

2040 Vl=INT(RND(0)tI29+15):V2=INT(RND( 
0)i59+20):RA=10-LV:RB=INT(RND(0)t3) 
Set up the misSile graphics. 

2100 POKE 559,b2:1=PEEK(106)-8:POKE 54 
279,Z:POKE 53277,3:X=Zi256+1280:RESTOR 
E :FOR Z=1 TO 12:READ Z$:NEXT Z:HO=O 
Read the data for the robomlner and drill 
rig Into the missile .graphlcs screen 
display locations. 

2110 FOR Z=57 TO 69:READ Y:POKE X+Z,V: 
NEXT Z:X=X+256:FOR Z=62 TO 69:READ V:P 
OKE X+Z,Y:NEXT Z 
Set the playfield so that players have 
priority. 

2120 5ETCOLOR 2,11,2:POKE 623,I:POKE 7 
52,I:IF K(P,I)=O AND (HO=O OR K(P,2)=0 
) THEN 3000 
2130? a}":? ,J"DRILL RIG(S) ";:X=I:W= 
200:60TO 2150 
2140? "}":? "ROBOHINERIS) ";:X=2:W=50 
2150? KlP,X):POKE 53248+X,W:Z=704+X:P 
OKE Z,78:G05U8 JO+Xil0 
2160 FOR Y=78 TO b4 STEP -1:POKE Z,V:I 
F 5TRIGIO)=0 THEN V=b4:NEXT V:POKE Z,7 
8:GOTO 2200 
2165 IF 5TICKIO)=7 THEN Y=O:NEXl V:POK 
E 53250,0:60TO 2130 
2170 IF STICKIOI=11 THEN Y=O:NEXT V:PO 
KE 53249,0:60TO 2140 

) ) 

2175 IF 5TICKIO)=14 THEN 2185 
2180 NEXT Y:60TO 2160 
21B5? "}a:? J. CONTINUE";:POKE 5324 
9,O:POKE 53250,0:60SUB J3:IF STRI6(0)= 
o THEN 3000 
2190 FOR V=78 TO 64 STEP -1:IF 5TICKIO 
)=15 THEN 2185 
2195 GOTO 2165 
2200 IF Klf,X)(1 OR IX=2 AND HO=OI THE 
N 5ETCOLOR 2,3,2:605UB J5:SETCOLOR 2,1 

" . 1,2:GOTO 2160 
2210 KIP,X)=KIP JX)-I:FOR Z=20 TO 0 STE 
P -1:S0UND 0,Z,10,2:NEXT Z 
Horizontal movement phase. 

2220 SOUND 0,W,10,2:IF 5TRIGIO)=0 THEN 
2300 

2230 IF STICKIO)=11 THEN W=W-l:IF W(50 
AND X~1 THEN W=50 

2235 IF W{ 40 THEtJ W=40 
2240 IF STICKIO)=7 THEN W=W+I:IF W)200 

THEN W=200 
2250 POKE 53248+X,W:GOTO 2220 
2300 IF X=1 AND IW=50 OR W=2(0) THEN 2 
220 
2310 IF X=2 THEN 2400 
2320 W=W-44:Y=19 
Vertical drilling sequence. 

2330 COLOR 2:FOR Z=10 TO 14:SETCOLOR 1 
,O,Z:PLOT W,19:VE=1 
2333 IF STICKIQ)=13 THEN Y=Y+l:S0UND 0 
,200,2,8:VE=2:IF V)78 THEN V=78 
2335 G05UB 2500:? ,"ENERGY n;EN:IF EN( 
1 OR VE=1 THEN Z=14:NEXT Z:GOTO 2600 
2340 SOUND 0, 150, 12,2:DRAWTO W,V:NEXT 
Z:IF STRIG(O)(>O THEN 2330 
2350 COLOR I:FOR Z=16 TO IB:PLOT W-4,I 
:DRAWTO W+4,Z:NEXT Z:COLOR O:PLOT W,Y: 
DRAW TO W,17:POKE 53249 JO:G05UB Jl 
2360 HO=HO+l:GOTO 2120 

Robomlner vertical drilling sequence. 

2400 LOCATE W-41;19,Z:IF Z()O THEN 222 
I) 

2410 W=W-41:V=17 
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2420 COLOR 2:FOR Z=10 TO 14:SETCOLOR 1 
,O,Z:PLOT W,17:IF STICKIO)=13 THEN Y=Y 
+1:LOCATE W,Y,X:IF X()O THEN Y=Y-l 
2430 IF STICKIO)=14 THEN COLOR O:PLOT 
W,Y:Y=Y-l:IF Y<20 THEN Y=20 
2435 VE=I:60SUB 2500:S0UND 0,150,12,2: 
DRAW TO W,Y:? ,·ENERGY "jEN:IF EN(1 THE 
N Z=14:NEXT Z:GOTO 2600 
2440 NEXT Z:IF ISTICKIO)()7 AND STICK I 
0)(>11) OR Y<20 THEN 2420 
2445 COLOR O:PLOT 14, 17:DRAWTO W,Y 
Robomlner horizontal drilling sequence. 

2450 VE=I:COLOR O:SETCOLOR I,O,15:PLOT 
W,Y:IF STICKIO)=7 THEN W=W+l:S0UND 0, 

200,2,8:VE=2:IF 14)150 THEN 14=14-1 
2460 IF STICKIO)=11 THEN W=W-l:S0UND 0 
,200,2,8:VE=2:IF 14(10 THEN 14=14+1 
2465 GOSUS 2500:? ,"ENERGY ";EN:IF EN( 
1 OR VE=1 THEN 2600 
2470 SOUND O,150,12,2:COLOR 2:PLOT W,Y 
:IF STRIGIO)<>O THEN 2450 
2480 POKE 53250,0:60SUB Jl:GOTO 2120 
Compare distance of drill rig or 
robomlner to Dilithium. 

2500 POKE 77,O:EN=INTIEN-II00/KIP,15)) 
lYE) 

2510 VE=O:? "}":IF Y(20 THEN SETCOLOR 
2,11,2:? "SURFACE ";:RETURN 
2520 IF IW(Vl-RAtJ OR W)V1+RAt4) OR 1'( 
(V2-RB*3 OR ,()V2+KIP,4)+RBt4) THEN SET 
COLOR 2,1,2:7 "ICE AND ROCK";:RETURN 
2530 IF IW(VI-RAt2 OR W)Vl+RAt3) OR (Y 
(V2-RBt2 OR Y>V2+KIP,4)+RBt3) THEN SET 
COLOR 2,7,2:7 "THIRIDIUM ";:RETURN 
2540 IF IW(VI-RA OR W)Vl+RAt2) OR IY(V 
2-RB OR ,()V2+KIP,4)+RBt2) THEN SETCOLO 
R 2,5,2:7 "SECONIUM "j:RETURN 
2550 IF IW<Vl OR W)Vl+RA) OR IY(V2 OR 
Y)V2+KIP,4)+RB) THEN SET COLOR 2,3,2:? 

"FIRIDIUM "j:RETURN 
2560 VE=l:RETURN 
Discovery of Dilithium. 

2600 IF EN(I THEN 2800 

2605 COLOR 3:PLOT W,Y:? "}":? "EUREKA! 
You have found DILITHIUM!! !":FOR Y=l 

TO 10:FOR Z=15 TO 0 STEP -I 
2610 SET COLOR 213,Z:SOUND O,160-IZfl0) 
,10,Y:NEXT Z:NEXT Y:SOUND 0,O,O,0:60SU 
B JO:SETCOLOR 2,11,2 
2620? "}":? ","STATUS":GOSUB Jl:X=O: 
Y=I:GOTO 2640 
2630 ? "}":? "500 CREDITS":GOSUB J2:X= 
13:'(=500 
2640 IF STRIGIO)=O THEN KIP,X)=KIP,X)+ 
Y:KIP,16)=KIP,16)+1:GOTO 2700 

2650 IF STICK(0)=7 THEN 2620 
2660 IF STICKIO)=11 THEN 2630 
2670 GOTO 2640 

Test for lack of energy or equipment for 
drilling. 

2700 IF EN(l THEN 2800 
2710 POKE 53250,0:POKE 53249,O:IF KIP, 
1)}0 THEN 2000 
2720? "}":? "YOU DO NOT HAVE ENOUGH E 
QUIPMENT LEFT":? "TO CONTINUE DRILLING 
,":GOSUB J6:60TO 3000 
2800 POKE 53250,0:POKE 53249,0 
2810? "}":? "YOU DO NOT HAVE ENOUGH E 
NERBY LEFT TO":?" CONTINUE DRILLING 
,":GOSUB J6:GOTO 3000 

Cave·ln sequence. 

3000 R=RNDIO);10-KIP,11J:IF R(7 DR KIP 
,16)(1 THEN 3500 
3010 BRAPHICS 18:SETCOLOR 4,3,O:POSITI 
ON 5,O:? #6j"RED ALERT!":Z=O 
3020 FOR Y=30 TO ° STEP -1:S0UND 0,150 
-Y,10,6:SETCOLOR 0,14,Y:NEXT Y 
3025 Z=Z+l:IF Z<5 THEN 3020 
3030 SETCOLOR O,14,10:S0mW O,O,O,O:PO 
SITION 1,3:? ~6jUCAVE IN:":R=INTIRNDIO 
!llll 

3040 POSITION 3,5:? #6;R;" WORKERS LOS 
T!":KIP,14)=KIP,14)-R 
3050 IF R)6 THEN POSITION 3,6:? #6;"SH 
AFT NOW CLOSED!":KIP,16)=KIP,16J-l 
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3060 IF STRIGIOl THEN 3060 
3070 BOTO 4000 

Meteor-storm sequence. 

3500 R=RNDIOlilO-KIP,3':IF R(B THEN 40 
00 
3510 GRAPHICS IB:SETCOLOR 4,3,0:POSITI 
ON 5,O:? #6; "RED ALERT!":Z=O 
3520 FOR Y=30 TO 0 STEP -1:S0UND 0,150 
-Y,10,6:SETCDLDR O,14,Y:NEXT Y:Z=Z+1:1 
F Z<5 THEN 3520 
3530 SETCDLOR O,14,10:S0UND O,O,O,O:PO 
SITION 1,3:? #6; "METEOR STORM!:":R=INT 
IRND 101l10+1) 
3540 POSITION 3,5:? #6;R;" WORKERS LOS 
T!":KIP,14)=KIP,14'-R:IF R(7 THEN 3590 
3550 POSITION O,6:R=INTIRNDIO't5+1):IF 

KIP,R'(I THEN 3590 
3560 KIP,R)=KIP,R'-I:? #6jEQ$II0iR-9,1 
O*R); "DESTROYED! " 
3590 IF STRIGIO) THEN 3590 

Monthly report. 

4000 Z=KIP,5):IF KIP,16)(Z THEN Z~KIP, 

16) 
4010 KIP,13)=INTIKIP,13l+KIP,131*0.1+5 
00+150lKIP,0))+IZi25.KIP,8))) 
4020 GRAPHICS O:SETCOLOR 2,11,0:SETCOL 
OR 4,ll,0:POKE 752,I:GOTO 4100 
4030 FOR Z=1 TO 36:? I$;:NEXT Z:RETURN 
4100? CHRS(2);:Z$=CHRSI13):BOSUB 4030 
:? CHRS 122'; 
4105 ? CHRS(2);:POSITION 19,1:? "~ 
":POSITION 39,1:? CHRS(22);" ";CHR$(2) 
;:POSITION 39,2:? CHRS(22); 
411 0 ? CHRI (2) ; : 'j " MONTHLY REPORT·: PO 
SITION 29,3:? DA;"!I/";YE:POSITION 39, 
3:? CHR$(22);" ";CHR$12';:POSITIDN 39, 
4:? CHRSI22' 
4120? CHR$(2';:Z$=CHR$IIB):GOSUB 4030 
:? CHRI(22);:GOSUB J7 
4130 ? "! ITEM IACTA IBELL ICHIM 

IDAED I"; 
4131 REM Line 4130: Replace ! with 

) . . ) 

(CTRL)B. Replace I with (CTRL)V 
4140 ? CHR$(2);:Z$=CHR$(lB):60SUB 4030 
:? CHRI1221j 
4144 REM Lines 4145-4195: Replace ! 
with <CTRL)B. Replace / with (CTRL)V 
4145 ? "! I I I , 
4150 Y"8:FOR Z=O TO b:Y=Y+l:POSITION 1 
, Y:W"HlO: IF N::O THEN? " ! STATUS":60 
TO 4170 
4160 ? " ! ";EQ$(W-9,W) 
4170 FOR 1=1 TO 4:POSITION 6tX+9,Y:? " 
I";KIX,I):POSITION 39,Y:? "I";:NEXT X: 
NEXT Z 

4180 FOR 1=1 TO 4:Y=Y+!:POSITION I,V:? 
" ! ';EI$(1*10-9,Z*10) 

4190 FOR 1=1 TO 4:POSITION 6*X+9,Y:? " 
/";KIX,Z+12):POSITION 39,Y:? "'";:NEIT 
X:NEXT Z 

4195 ? "! I 
, I" j 

4200? " ";:FOR Z=I TO 36:? CHR$IIB);: 
NEXT Z 
4210 POSITION 8.23:? "Press TRIGGER to 

. -continue."j:GOSUB J6 
4220 IF STRIGIO)=O THEN GOSUB J5:RETUR 
N 
4230 60TD 4220 

Efficiency rating algorithms. 

5000 FF=O:FOR Z=1 TO 5:FF=FF+KIP,ZltZ: 
NEXT Z:IF FF(1 THEN FF=1 
5010 EF=K(P,b)lIO/FF:IF EF)1 THEN EF=F 
Ff(KlP,61*10) 
5020 EF=EFHOO:FF=K(P, 7H2,5: IF FF<O T 
HEN FF=FFi-2 
5030 EF=EF-FF:FF=IK(P,8)-6)t3:IF FF(O 
THEN FF=FFi-2 
5040 EF=EF-FF+IKIP,9)t5)+IK(P,10lt5)+1 
KIP,11Ji7.S'+(KIP,12)iI0):EF=INTIEF):I 
F EF(5 THEN EF=5 
5050 IF ED100 THEN EF=100 
5060 IF KIP,9)=0 THEN EF=l 
5070 KIP,151=EF:RETURN 
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New cost algorithms. 

bOOO FOR Z=1 TO B:X=O:FOR Y=! TO 4:1=1 
+KIY,Zl:NEXT Y:I=X/PL 
6010 IF Z)5 THEN CIZl=INTICIZl+ICIZllX 
!155-LVlll:BOTO 6050 
6020 CIZl=INTICIZ)+ICIZl*X/125-LVll-IC 
(ZJ 11! 125-LVlll 
6030 IF CIZl<100iZ THEN CIZI=100lZ 
b040 IF CIZl)200tZ THEN CIZl=200*Z 
6050 IF 1)6 AND CIZl(1 THEN CIZl=! 
6060 IF D6 AND C!Ii )50 THEN C 1 Z i =50 
6070 IF Z=6 AND C16l)4000 THEN CIZl=40 
00 
bOBO NEXT Z:FOR Z=1 TO 4:FOR Y=S TO 12 
:KIZ,Yl=O:NEXT Y:NEXT I:RETURN 
Adjust date. 

7000 DA=DA+l:IF DA=13 THEN DA=I:YE=YE+ 
1 
7010 RETURN 
End of game. 

8000 IF YE=2051 AND DAi3 THEN 8500 
8010 R=INTIRNDIOlt2l:IF R=O OR YE=2050 

THEN RETURN 
8500 POSITION 6,23:? "The INSPECTORS h 
ave arrived~·i:FOR Y=1 TO 10:FOR Z=15 
TO 0 STEP -1 
8510 5ETCOLOR 2,1I,Z:50UND 0,160-IZ*10 
1,10,Y:NEXT Z:NEXT Y:SOUND O,O,O,O:B05 
UB JO 
8520 POSITION 3;23:? "Your performance 

is being assessed.";:FOR Z=1 TO 200:N 
EXT I:IF PL=1 THEN 8600 
8530 I=-I:Y=O:FOR X=1 TO PL:IF KIX,OI) 
=Z THEN Z=KIX,Oi:Y=Z 
8540 NEXT X:IF Y=1 THEN 8590 
8550 FOR 1=1 TO Y-l:IF KIX,OI=Z THEN B 
570 
8560 NEXT X:BOTO 8590 
8570 FOR 1=1 TO Y:IF KIX,Ol(O THEN KIX 
,OI=O:NEXT 1:60TO 8530 
8580 KIX,Ol=KIX,16)t100+KIX,15l+K(X,14 
l+KIX,13l+RNDlll:NEXT I:BOTO 8530 
8590 SETCOLOR 4,5,O:SETCOLOR 2,5,0:P05 

ITION 4,22:? "The supervisor of"jAilYi 
10-9,V*10lj"has won":60TO 8640 
8600 IF Kll,Ol)19 THEN 8630 
8610 5ETCOLOR 4,3,O:SETCOLOR 2,3,O:POS .. 
ITION 2,22:? "I am sorry to report tha 
t you did not"; 
8620 POSITION 0,23:7 "achieve enough s 
tatus to gain all TITAN"j:BOSUB 20060: 
aOTO 8700 
8630 SETCOLOR 4,S,0:SETCOLOR 2,B,O:POS 
ITION 4,22:? "Because of your status y 
ou have won" 
8640 ?" the right to mine all of TI 
TAN!! ";:BOSUB J7 
8700 S!HO 8700 
Sound routines. Common to parts one 
and two. 

10000 DATA T,162,400,I,108,400,T,Bl,60 
O,A,64,100 
10010 DATA 8,8,8,8,8,20,28,20,28,20,62 
,54,99 
10020 DATA 240,208,240,97,255,241,144, 
216 
20000 FOR UZ=l5 TO 0 STEP -0.5:FOR UY= 
3 TO 0 STEP -1:S0UND v,15-UY,lv,UZ:NEX 
T UY:NEXT UZ:RETURN 
20010 FOR UI=16 TO I) STEP -2:FOR UY=O 
TO 5:SDUND 0,15-UY,10,UZ:NEXT UY:NEXT 
UZ:RETURN 
20020 FOR UI=!O TO (J STEP -2:FOR UY=5 
TO 10:50UND O,15-UY,10,UZ:NEXT UY:NEXT 
UZ:RETURN 

20030 FOR UI=2 TO 0 STEP -2:FOR UY=50 
TO 100 STEP 10:SOUND O,150-UY,I0,UZ:NE 
XT UY:NEXT UZ:RETURN 
20040 SOUND 0,UN,10,2:FOR UZ=1 TO 2:NE 
IT UZ:SOUND O,O,O,O:RETURN 
20050 SOUND O,255,I0,4:FOR UZ=1 TO 9:N 
EXT UZ:50UND O,O,O,O:RETURN 
20060 FOR UZ=16 TO 0 STEP -l:FOR UY=15 
o TO 200 STEP 10:SDUND 0,UY,10,UZ:NEIT 

UY:NEXT UZ:RETURN 
20070 FOR UZ=8 TO 0 STEP -!:FOR UY=55 
TO 105 STEP 10:SOUND O,UY,I0,UZ:SOUND 
I,UY-50,90,UZ:NEXT UY:NEXT UZ:RETURN 
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Word Search Puzzle Generator 
by David W. Durkee 

Word-Search Puzzle Generator is for 
an Atari with at least 8K RAM and a 
printer. 

Word-Search Puzzle Generator is a 
clever program that lets you create 
entertaining puzzles in little more time 
than it takes to imagine the words for 
them. 

Upon running the program, you will 
receive the option of seeing the puzzle 
as it is created or leaving the screen 
blank so that you can enjoy working 
the puzzle yourself later. Next, you 
simply type words to your heart's 
content. The Atari does the rest, 
placing your words in random orienta­
tions in the 37-by-20-character letter 
matrix. 

The size of the screen display was the 
reason for the choice of these dimen­
sions. If you are interested only in the 
print-out of your puzzle, you may 
easily alter the size of the matrix by 
changing the DIMension statement and 
the various loops that use those dimen­
sions. 

After you have typed all the words 
you wish to include in your puzzle, 
type the word STOP. This will instruct 
the computer to print an answer key, 
the complete puzzle with random let­
ters filled in, and a list of the words 
you entered. After this, you may elect 
to print additional copies of the puzzle. 

Atari version by Jon R. Voskuil 

Besides the obvious entertainment 
value of word-search puzzles, there is 
also great potential for educational 
applications. Working this type of puz­
zle is an easy way to become familiar 
with a list of words, whatever the sub­
ject matter might be. 

Variables 

A(i,j): Array that stores the ASCII 
codes for letters in the letter matrix. 
A$: Input variable. Also used to 
assemble each line of the puzzle as it 
is printed. 
B: Counts the directions in which a 
word may go. 
B(i,j): Notes the directions in which 
the computer may draw a word, given 
a random starting position. If 
B(X + 2, Y + 2) is 1, then the word 
shares at least one letter with other 
words. 
C: Loop counter. 
D, R: Used to select the best direction 
in the B matrix. 
L, U: Random starting co-ordinates 
for a word. 
X, Y: Indicate word direction along 
the x and y axes; values can be -1, 0, 
or 1 (but not both may be 0), defin­
ing the eight diferent directions. 
Xl, Y1: Printing co-ordinates for in­
dividualletters; derived from U, L, 
X, and Y. 
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55 55 55 55 55 55 55 55 55 55 55 
55 55 
55 Atari BASIC 55 
55 'Word Search Puzzle' 55 
55 Author: David Durkee 55 
55 Translator: Jon R. Voskuil 55 
55 Copyright (c) 1982 55 
55 50ftSide Publications, Inc 55 
55 55 
55 55 55 55 55 55 55 55 55 55 55 

Initialization and Instructions. 

90 POKE 752,1 
100 ? CHR$(125):P05ITION 10,5:PRINT ·W 
ORD SEARCH PUZZLE" 
lOS POSITION 10,8:PRINT BBY DAVID W. D 
URKEE":POSITION 10,10:PRINT "COPYRIGHT 

(C) 1981" 
107 POSITION 7,13:PRINT "TRANSLATED BY 

JON VOSKUIL' 
110 FOR 1=1 TO 2000:NEXT I 
120? CHR$(125):POSITION 2,5:PRINT HTO 
CREATE A PUZZLE, SIMPLY EtHER A WO 

RD WHICH YOU WOULD LIKE TO HAVE INB 
125 PRINT "THE PUZZLE AFTER THE '?' PR 
OMPT." 
130 PRINT :PRINT "WHEN YOU'VE ENTERED 
ALL THE WORDS YOU WOULD LIKE IN THE PU 
ZZLE, EtHER THE" 
135 PRINT "WORD 'STOP' AND THE ATARI W 
I LL DO THE REST." 
140 PRINT :PRINT "IF YOU WOULD LIKE A 
PUZZLE FOR YOUR- SELF (BLANK SCREEN), 

THEN TYPE 'I'j" 
145 PRINT "OTHERWISE, TYPE '0' TO BE61 
N• n • . , 
150 INPUT BLANK:PRINT "}":Z=O 
160 DIM W$(1000),A$(41),B(3,3),AI37,20 
) 

165 W$='"':FOR 1=1 TO 37:FOR J=1 TO 20: 
A(I,J)=O:NEXT J:NEXT I 

Beginning of word-entry loop. 

170 1=Z+1 

180 POSITION 2,22:PRINT 'WORD .";Zi": 
"i:INPUT A$:IF A$=·" THEN 180 
190 IF A$="STOP" THEN 530 

Choose random starting location. 

200 W$ILENIW$)+I)=A$:W$ILENIW$)+II="t" 
210 U=INT(RNDlll'201+1:L=INTIRND(1)'37 
1+1 

Check each direction to see If word can 
be written that way. 

220 FOR 1=-1 TO I:FOR Y=-I TO 1 
230 IF X=Y AND Y=O THEN 330 
240 Xl=L:Yl=U 
250 FOR C=I TO LENIA$1 
260 Xl=XI+X:Yl=YI+Y 
270 IF 11>37 OR 11<1 OR Yl}20 OR YI<I 
THEN B(X+2,Y+21=0:60TO 330 
280 IF AIXI,YI)=O THEN 310 
290 IF A(Xl,YI)<>ASCIA$IC,CI) THEN BIX 
+2,Y+2)=0:60TO 330 
300 BIX+2,Y+2)=BIX+2,Y+2)+1 
310 NEXT C 
320 BIX+2,Y+21=BIX+2,Y+21+1:B=B+l 
330 NEXT Y:NEXT X 
340 IF B=O THEN 210 

Select direction. If possible, make word 
Intersect with another. 

350 R=2:D=2 
360 FOR 1=1 TO 3:FOR Y=! TO 3 
370 IF BIX,Y)BIR,D) THEN R=X:D=Y 
380 NEXT Y:NEXT X 
390 X=R-2:Y=D-2 
400 IF X=-I AND Y=-1 AND B(I,I)=1 THEN 

420 
410 60TO 440 
420 I=INT(RNDllli31-1:Y=INTIRNDll)*3)­
I 
430 IF 0=0 AND Y=O) OR B!X+2, Y+2)=0 T 
HEN 420 
440 Xl=L:Yl=U 
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Print word on screen, unless user chose 
a blank screen. 

450 FOR C=l TO LENlAi) 
460 Xl=XI+X:Yl=Yl+Y 
470 A(Xl,Yl1=ASC(A$IC,C» 
480 IF BLANK THEN 500 
490 POSITION Xl+l,Yl:PRINT CHRi(AlXI,Y 
1}) ; 

500 NEXT C 
510 8=O:FOR X=1 TO 3:FOR Y=l TO 3:81X, 
Y)=O:NEXT Y:NEXT X 
520 POSITION 2,22:PRINT " 

"psora 170 

Prepare answer key. 

530 FOR 1=1 TO 37:FOR Y=l TO 20 
540 IF AIX,Y)()O THEN 560 
550 A(X,Y)=45:POSITION X+l,Y:PRINT "_H 

560 NEXT Y:NEXT X 
570 POSITION 2,22:PRINT "READY TO PRIN 
T; TURN ON fRINTER AND HIT 'RETURN' 
"j:INPUT Ai:SOSUB 680 
580 LPRINT :LPRINT "WORD PUZZLE ANSWER 

KEY" 
590 LPRINT :LPRINT :LPRINT 

Fill in blanks with random letters. 

600 PRINT :PRINT ·PLEASE WAIT A MOMENT 
FOR ME TO CREATE PUZZLE .• ,n 

610 FOR X=l TO 37:FOR Y=1 TO 20 
620 IF AIX,Y)()45 THEN 640 
630 B=INTIRNDllii26l+65:A!X, Y)=8 
640 NEXT Y:NEXT X 
650 SOSUB 690 
660 LPRINT :LPRINT "COMPUTER GENERATED 

WORD PUZZLE" 
670 LPRINT :LPRINT :LPRINT :GOTO 730 

Print complete puzzle. 

680 LPRINT 
690 FOR 1=1 TO 37:A$="" 

) ) 

692 FOR Y=l TO 20 
695 ASILENIAS)+l)=CHRS(A(X,Y» 
697 A$(LENIAS)+l)=" " 
700 NEXT Y 
705 AS=A$(l,LEN(A$)-l) 
710 LPRINT A$:NEXT X 
720 RETURN 

Print word list. 

730 LPRINT :LPRINT :LPRINT "WORD LIST" 
:LPRINT 
740 J=l:FOR 1=1 TO LENIW$) 
744 IF W$II,I)="." THEN LPRINT WSIJ,I­
ll:J=I+l 
746 NEXT I 

Another copy? If not, then end. 

760 PRINT :PRINT "WOULD YOU LIKE ANOTH 
ER COPY "j:INPUT AS 
765 IF ASO,ll="Y" THEN LPRINT :LPRItH 

:LPRINT :LPRINT :60TO 650 
770 END 
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Fugue is a musical program for an 
Atari with 16K RAM. 

For lovers of serious music, here's a 
program that will play a Bach fugue 
for you, and let you watch it in color 
on your video screen as well. While this 

SS SS SS SS S5 5S SS S5 55 S5 S5 
S5 SS 
S5 Atari BASIC 5S 
SS 'Fugue' S5 
55 Autnors: 55 
55 William Morris & John Cope 55 
55 Copyright (c) 1982 5S 
55 Soft5ide Publications, Inc S5 
55 S5 
S5 55 55 S5 5S 5S 55 55 5S 55 S5 

1 REM (c) 1980 Wm. Morris & J. Cope 
10 DIM W(3),X(3),Y(3):R=RND(0)lI5 

Title page. 

20 GRAPHICS 2+1b:5ETCOlOR 4,3,2:COlOR 
32:PlOT b,5:? IbjSFUGUE":FOR TT=1 TO 2 
OOO:NEXT TT 

Draw four lines, and place the "notes" 
at the left edge. 

210 GRAPHICS 3+1b:SETCOlOR 0,8,9:SETCO 
lOR 1,8,5:SETCOlOR 2,9,2:SETCOlOR 4,R, 
o 

by William Morris and John Cope 

program does not permit you to con­
trol the actual music, as many software 
packages do, it does have four voices 
and an intricate interplay thereof, un­
common for the Atari. 

Type it in and relax. We think you'll 
enjoy it. 

220 COLOR 3 
230 FOR 1=0 TO 3:PlOT O,li5+3:DRAWTO 3 
9,zt5+3:NEXT Z 
240 FOR 1=0 TO 3:W(I)=0:X(Z)=3:NEXT 1 

Jump to line 330 when an OUT OF DATA 
error occurs. 

250 TRAP 330 

For each of the 4 voices (Z =Zto 3), read 
the note (Y), then plot it at the proper 
position (W) on the proper line (X). 

300 FOR 1=0 TO 3:READ Y:Y(Z)=Y:COlOR 3 
:PlOT W(Z),X(Z):COlOR l:W(Z)=INT(Y(Z)/ 
b):X(Z)=Zi5+3:PlOT W(Z),X(Z):NEXT Z 
310 SOUND O,Y(0),IO,4:S0UND I,Y(I),IO, 
4:S0UND 2,Y(2),10,4:S0UND 3,Y(3),10,4: 
60TO 300 

Turn off the 4 voices, then restart the 
program. 

330 FOR 1=0 TO 3:S0UND Z,O,O,O:NEXT 1: 
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FOR Z=l TO 500:NEXT Z:RUN 

Data. 

1000 DATA 81,0,0,0,81,0,0,0,81,0,0,0,8 
1,0,0,0 
1010 DATA 53,0,0,0,53,0,0,0,53,0,0,0,5 
3,0,0,0 
1020 DATA 68,0,0,0,68,0,0,0,68,0,0,0,6 
8,0,0,0 
1030 DATA 68,0,0,0,68,0,0,0,72,0,0,0,7 
2,0,0,0 
1040 DATA 81,0,0,0,81,0,0,0,68,0,0,0,6 
8,0,0,0 
1050 DATA 72,0,0,0,72,0,0,0,81,0,0,0,8 
1,0,0,0 
1060 DATA 85,0,0,0,85,0,0,0,72,0,0,0,7 
2,0,0,0 
1070 DATA 108,0,0,0,108,0,0,0,108,0,0, 
0,108,0,0,0 
1080 DATA 81,0,0,0,81,0,0,0,108,0,0,0, 
108,0,0,0 
1090 DATA 72,0,0,0,72,0,0,0,108,0,0,0, 
108,0,0,0 
1100 DATA 68,0,0,0,68,0,0,0,72,0,0,0,8 
1,0,0,0 
1110 DATA 72,0,0,0,72,0,0,0,108,0,0,0, 
108,0,0,0 
1120 DATA 81,0,0,0,81,0,0,0,108,0,0,0, 
81,0,0,0 
1130 DATA 72,0,0,0,72,0,0,0,108,0,0,0, 
72,0,0,0 
1140 DATA 68,0,0,0,68,0,0,0,72,0,0,0,8 
1,0,0,0 
1150 DATA 72,0,0,0,108,0,0,0,53,0,0,0, 
60,0,0,0 
1160 DATA 68,0,0,0,72,0,0,0,81,0,0,0,6 
8,0,0,0 
1170 DATA 72,0,0,0,81,0,0,0,85,0,0,0,7 
2,0,0,0 
1180 DATA 81,0,0,0,108,0,0,0,81,0,0,0, 
72,0,0,0 
1190 DATA 68,0,0,0,60,0,0,0,53,0,0,0,4 
7,0,0,0 
1200 DATA 45,108,0,0,47,108,0,0,53,108 

) 

,0,0,45,108,0,0 
1210 DATA 47,72,0,0,53,72,0,0,57,72,0, 
0,47,72,0,0 
1220 DATA 53,91,0,0,53,91,0,0,72,91,0, 
0,72,91,0,0 
1230 DATA 53,91,0,0,53,91,0,0,47,96,0, 
0,47,96,0,0 
1240 DATA 45,108,0,0,40,108,0,0,45,91, 
0,0,40,91,0,0 
1250 DATA 45,96,0,0,40,96,0,0,45,108,0 
,0,40,108,0,0 
1260 DATA 35,114,0,0,40,114,0,0,35,96, 
0,0,33,96,0,0 
1270 DATA 35,144,0,0,40,144,0,0,45,144 
,0,0,47,144,0,0 
1280 DATA 45,108,0,0,35,108,0,0,40,144 
,0,0,35,144,0,0 
1290 DATA 57,96,0,0,35,96,0,0,40,144,0 
,0,35,144,0,0 
1300 DATA 53,91,0,0,35,91,0,0,40,96,0, 
0,35,108,0,0 
1310 DATA 57,96,0,0,35,96,0,0,40,144,0 
,0,35,144,0,0 
1320 DATA 45,108,0,0,53,108,0,0,57,144 
,0,0,53,108,0,0 
1330 DATA 40,96,0,0,53,96,0,0,57,144,0 
,0,53,96,0,0 
1340 DATA 35,91,0,0,53,91,0,0,57,96,0, 
0,53,108,0,0 
1350 DATA 40,96,0,0,53,144,0,0,57,72,0 
,0,53,81,0,0 
1360 DATA 72,91,0,0,72,96,0,0,45,108,0 
,0,45,91,0,0 
1370 DATA 81,96,0,0,81,108,0,0,47,114, 
0,0,47,96,0,0 
1380 DATA 91,108,0,0,91,144,0,0,72,108 
,0,0,72,96,0,0 
1390 DATA 53,91,0,0,53,81,0,0,45,72,0, 
0,45,64,0,0 
1400 DATA 50,60,0,0,50,68,0,0,35,60,0, 
0,35,53,0,0 
1410 DATA 00,60,0,0,00,68,0,0,00,72,0, 
0,50,60,0,0 
1420 DATA 53,68,0,0,53,72,0,0,40,51,0, 
0,40,60,0,0 
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1430 DATA 00,68,0,0,00,72,0,0,00,81,0, 
0,53,68,0,0 
1440 DATA 60,72,0,0,68,72,0,0,60,81,0, 
0,53,81,0,0 
1450 DATA 60,85,0,0,35,85,0,0,40,108,0 
,0,35,108,0,0 
1460 DATA 68,81,162,0,40,81,162,0,42,8 
1,162,0,40,81,162,0 
1470 DATA 72,0,108,0,45,0,108,0,47,0,1 
08,0,45,0,108,0 
1480 DATA 40,0,136,0,40,0,136,0,40,108 
,136,0,40,108,136,0 
1490 DATA 40,81,136,0,40,81,136,0,40,7 
2,144,0,40,72,144,0 
1500 DATA 0,68,162,0,0,60,162,0,0,68,1 
36,0,0,60,136,0 
1510 DATA 0,68,144,0,0,60,144,0,0,68,1 
62,0,0,60,162,0 
1520 DATA 0,53,173,0,0,60,173,0,0,53,1 
44,0,0,50,144,0 
1530 DATA 0,53,217,0,0,60,217,0,0,68,2 
17,0,0,72,217,0 
1540 DATA 68,108,162,0,53,108,162,0,60 
,0,217,0,53,0,217,0 
1550 DATA 85,121,144,0,53,121,144,0,60 
,0,217,0,53,0,217,0 
1560 DATA 81,108,136,0,53,108,136,0,60 
,0,144,0,53,0,162,0 
1570 DATA 85,121,144,0,53,121,144,0,60 
,0,217,0,53,0,217,0 
1580 DATA 68,00,162,0,68,81,162,0,68,8 
5,217,0,68,81,162,0 
1590 DATA 60,0,144,0,60,81,144,0,60,85 
,217,0,60,81,162,0 
1600 DATA 53,0,136,0,53,81,136,0,53,85 
,144,0,53,81,162,0 
1610 DATA 60,0,144,0,60,81,217,0,60,85 
,108,0,60,81,121,0 
1620 DATA 0,108,136,0,0,108,144,0,68,1 
08,162,0,68,108,136,0 
1630 DATA 0,121,144,0,0,121,162,0,72,1 
21,173,0,72,121,144,0 
1640 DATA 0,136,162,0,0,136,217,0,108, 
136,162,0,108,136,144,0 
1650 DATA 81,0,136,0,72,0,121,0,68,0,1 

08,0,81,0,96,0 
1660 DATA 72,0,91,217,72,0,96,217,53,0 
,108,217,53,0,91,217 
1670 DATA 57,0,96,144,57,0,108,144,47, 
0,114,144,47,0,96,144 
1680 DATA 35,0,108,182,33,0,108,182,35 
,0,144,182,40,0,144,182 
1690 DATA 45,0,108,182,47,0,108,182,53 
,0,96,193,57,0,96,193 
1700 DATA 53,0,91,217,53,0,81,217,0,0, 
91,182,0,0,81,182 
1710 DATA 33,0,91,193,33,0,81,193,0,0, 
91,217,0,0,81,217 
1720 DATA 47,0,72,230,47,0,81,230,0,0, 
72,193,0,0,68,193 . 
1730 DATA 0,0,72,230,0,0,81,230,35,0,9 
1,230,35,0,96,230 
1740 DATA 35,0,91,217,35,0,72,217,35,0 
,81,217,35,0,72,217 
1750 DATA 35,0,114,193,35,0,72,193,35, 
0,81,193,35,0,72,193 
1760 DATA 35,0,108,182,35,0,72,182,35, 
0,81,193,35,0,72,217 
1770 DATA 35,0,114,193,35,0,72,193,35, 
0,81,193,35,0,72,193 
1780 DATA 35,0,91,217,35,0,108,217,35, 
0,114,217,35,0,108,217 
1790 DATA 35,0,81,193,35,0,108,193,35, 
0,114,193,35,0,108,193 
1800 DATA 35,0,72,182,35,0,108,182,35, 
0,114,193,35,0,108,217 
1810 DATA 35,0,81,193,35,0,108,193,35, 
0,114,193,35,0,108,193 
1820 DATA 40,0,91,217,35,0,91,217,33,0 
,96,217,35,0,108,217 
1830 DATA 40,0,114,230,45,0,108,230,47 
,0,114,230,53,0,108,230 
1840 DATA 53,0,108,217,53,0,108,217,53 
,0,108,217,53,0,108,217 
1850 DATA 53,0,108,217,53,0,108,217,53 
,0,108,217,53,0,108,217 
1860 DATA 53,0,108,217,53,0,108,217,53 
,0,108,217,53,0,108,217 
1870 DATA 53,0,108,217,53,0,108,217,53 
,0,108,217,53,0,108,217 
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Plight of the 
Bumblebee by William Morris 

and John Cope 

Flight of the Bumblebee is a musical 
animated graphics program for an 
Atari with 16K RAM. 

Those of you without culture may 
have to be informed that The Flight of 
the Bumblebee is not a beekeeper 
simulation, but rather a classic tune 
from Rimsky-Korsakoff's 1900 opera, 
The Tale of the Tsar Saltan. The 
authors of this program, whose names 
are familiar to regular SoftSide 
readers, have digitized and animated 
this great Russian composer's work to 
suit the music and graphic capabilities 

55 55 55 55 55 55 55 55 55 55 55 
55 SS 
SS Atari BASIC 55 
5S 'Flight of the Bumblebee' 55 
55 Authors: 55 
5S William Morris & John Cope SS 
55 Copyright Icl 1982 55 
55 50ft5ide Publications, Inc 55 
55 55 
55 55 55 55 55 55 55 55 55 55 55 

Set up a jump to line 19999 when the 
data are all read. Reserve memory for a 
redefined character set. 

10 TRAP 19999:605UB 30300 

Title display. 

20 605UB 30200:POKE B7,2:POSITION 3,1: 
? t6;"THE BUMBLE BEE" 
30 POKE 87,I:POSITION 1,7:? 10j"by rim 
sky korsakoff":POKE 752,1 
40 POKE a7,0:P05ITION 5,14:? "(cl WI. 
Morris & J. Cope 19BI" 
100 SOSUB 30310 

Set up the graphics display. Line 110 
establishes the colors to be used. Line 

} ) ) 

of the Atari computer. 
No special instructions are needed; 

you just type in the program of your 
choice and RUN. 

Variables 
UN: The pitch of the note to be 
played by the sound routine. 
UB: Memory location used in the 
routine to set the three graphics 
modes used in the title page. 
UC: Memory location used in moving 
the redefined character set. 
UZ, Z: Counters. 

130 sets up the "text window." Line 140 
draws the "grass." Lines 150-160 use 
redefined characters to draw the 
"flowers." Lines 170-190 draw the 
"beehive." Note: the COLOR 87, 130, 
214, and 215 statements are not 
misprints; they are a method of printing 
redefined characters. 

110 GRAPHICS I:POKE 756,UC/255+2:SETCO 
LOR 0, 15,2:5ETCOLOR 1,14,12:SETCOLOR 2 
,ll,O:SETCOLOR 3,3,0:5ETCOLOR 4,B,4 
120 POKE 752,1 
130 ? • ! The Bumble Bee ~":? " Vi:? • 

from The Legend of Tsar Saltan":? 
N. Rimsky-Korsakoff 

ft. , 
131 REM Line 130: Replace ! with 
(CTRL}B. Replace ~ with (CTRL)A 
140 COLOR 215:FOR Z=14 TO 19:PLOT 0,1: 
DRAWTO 19,Z:NEXT 1 
150 FOR Z=O TO 9:IF Z=5 OR Z=7 THEN HE 
Xl Z 
100 COLOR 130:PLOT Z,12:COLOR 214:PLOT 

Z,13:NEXT Z 
170 COLOR 4:PLOT 14,B:COLOR 3:PLOT 15, 
8:COLOR 5:PLOT 10,B:COLOR 3:PLOT 14,9: 
DRAWTO 10,9 
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180 COLOR 87:FOR Z=II TO 15 STEP 2:PLO 
T 12,Z:DRAWTO 18,Z:NEXT Z:COLOR 4:PLOT 

13,9:COLOR 5:PLOT 17,9 
190 COLOR 3:FOR Z=IO TO 14 STEP 2:PLOT 
12,Z:DRAWTO 18,Z:NEXT Z:COLOR 4:PLOT 

12,IO:COLOR 5:PLOT 18,10 

Sound and graphics displays are 
Integrated In line 200. Line 220 erases 
the bee before returning to line 200 for 
the next plot position. 

200 COLOR I:READ UN:PLOT UN/9,12-UN/15 
:SOUND 0,UN,10,8 
210 FOR Z=I TO 15:NEXT Z 
220 SOUND O,O,O,O:COLOR O:PLOT UN/9,12 
-UN/15:60TO 200 

Data for redefined characters. 

1000 DATA 0,0,0,0,0,0,0,0 
1001 DATA 216,81,115,214,116,30,31,14 
1002 DATA 40,146,146,214,254,124,56,16 
1003 DATA 170,170,170,170,170,170,170, 
170 
1004 DATA 0,2,10,42,42,170,170,170 
1005 DATA 0,128,160,168,168,170,170,17 
o 
1010 DATA 17,19,151,222,80,112,16,16 
1011 DATA 255,255,255,255,255,255,255, 
255 

Data for music. 

1040 DATA 96,102,108,114,108,114,121,1 
28,96,102,108,114,108,114,121,128 
1060 DATA 96,102,108,114,121,128,136,1 
44,153,144,136,128,121,114,108,102 
1080 DATA 96,102,108,114,121,91,96,102 
, 9b, 102, 108, 114, 121,114,108,102 
1100 DATA 96,102,108,114,121,91,96,102 
,96,102,108,114,121,114,108,102 
1120 DATA 96,102,108,114,108,114,121,1 
28,121,114,108,102,96,91,96,102 
1140 DATA 96,102,108,114,108,114,121,1 
28,121,114,108,102,96,85,81,76 
1160 DATA 72,76,81,85,91,68,72,76,72,7 
6,81,85,91,85,81,76 

1180 DATA 72,76,81,85,91,68,72,76,72,7 
6,81,85,91,85,81,76 
1200 DATA 72,76,81,85,81,85,91,96,91,8 
5,81,76,72,68,72,76 
1220 DATA 72,76,81,85,91,96,102,96,91, 
85,81,76,72,68,72,76 
1240 DATA 72,144,144,144,144,144,144,1 
44,136,153,136,153,136,153,136,153 
1260 DATA 144,144,144,144,144,144,144, 
144,136,153,136,153,136,153,136,153 
1280 DATA 144,136,144,153,144,136,144, 
153,144,136,144,153,144,136,144,153 
1300 DATA 144,136,128,121,114,121,128, 
136,144,136,128,121,114,108,102,96 
1320 DATA 108,108,108,108,108,108,108, 
108,102,114,102,114,102,114,102,114 
1340 DATA 108,108,108,108,108,108,108, 
108,102,114,102,114,102,114,102,114 
1360 DATA 108,102,108,114,108,102,108, 
114,108,102,108,114,108,102,108,114 
1380 DATA 108,102,96,91,85,91,96,102,1 
08,102,96,91,85,81,76,72 
1400 DATA 53,57,60,64,68,50,53,57,53,5 
7,60,64,68,64,60,57 
1420 DATA 53,57,60,64,60,64,68,72,68,6 
4,60,57,60,57,53,50 
1440 DATA 47,50,53,57,53,57,60,64,60,6 
4,68,72,76,81,85,91 
1460 DATA 96,.91,96,102,96,91,96,102,96 
,91,96,102,96,91,96,102 
1480 DATA 96,91,96,102,96,91,96,102,96 
,91,96,102,96,91,96,102 
1500 DATA 47,47,47,47,47,47,60,60,72,7 
2,91,91,72,72,60,60 
1520 DATA 47,47,47,47,47,47,60,60,72,7 
2,91,91,72,72,60,60 
1540 DATA 47,47,47,47,47,47,47,47,47,4 
7,47,47,47,47,47,47 
1560 DATA 96,96,96,96,96,91,85,81,76,7 
2,68,64,60,57,53,50 
1580 DATA 47,50,53,57,60,45,47,50,47,5 
0,53,57,60,57,53,50 
1600 DATA 47,50,53,57,60,45,47,50,47,5 
0,53,57,60,57,53,50 
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1620 DATA 47,50,53,57,53,57,60,64,60,5 
7,53,50,47,45,47,50 
1640 DATA 47,50,53,57,53,57,60,64,60,5 
7,53,50,47,42,40,37 
1660 DATA 35,37,40,42,45,33,35,37,35,3 
7,40,42,45,42,40,37 
1680 DATA 35,37,40,42,45,33,35,37,35,3 
7,40,42,45,42,40,37 
1700 DATA 35,37,40,42,40,42,45,47,45,4 
2,40,37,35,33,35,37 
1720 DATA 35,37,40,42,47,45,42,40,37,3 
5,33,31,29,27,25,24 
1740 DATA 23,24,25,27,29,21,23,24,23,2 
4,25,27,29,27,25,24 
1760 DATA 23,24,25,27,29,21,23,24,23,2 
4,25,27,29,21,23,24 
1780 DATA 85,81,76,72,68,64,60,57,53,5 
7,60,64,60,64,68,72 
1800 DATA 70,72,68,64,60,57,53,50,47,4 
5,47,50,47,45,47,50 
1820 DATA 47,81,76,72,68,64,60,57,53,5 
7,60,64,60,64,68,72 
1840 DATA 76,72,68,64,60,57,53,50,47,4 
5,47,50,47,42,40,37 
1860 DATA 35,37,40,42,40,42,45,47,45,4 
7,50,53,57,60,64,68 
1880 DATA 72,76,81,85,81,85,91,96,91,9 
6,102,108,114,121,128,136 
1900 DATA 144,136,144,153,144,136,144, 
153,144,136,144,153,144,128,121,108 
1920 DATA 96,91,96,102,96,91,96,102,96 
,91,96,102,96,85,81,76 
1940 DATA 72,81,85,91,96,102,108,114,1 
21,128,136,153,144,136,128,121 
1960 DATA 114,108,102,90,91,85,81,76,7 
2,68,64,60,57,53,50,47 

----- --~--------
/'" \ 

/" \ 
I \ 

I I 
( J 
\ / , / 
'----' 

1980 DATA 35,35,35,35,35,35,35,35,72,7 
2,72,72,96,96,96,96 

Plot the bee's final position, then restart 
the program. 

19999 SOUND O,144,10,8:COlOR I:PlOT 15 
,7:RESTORE :FOR Z=1 TO 64:READ X:NEXT 
l:TRAP 19999:S0UND 0,0,0,0 
20000 FOR Z=1 TO 400:NEXT 1:60TO 110 

Adjust the screen display to permit the 
use of three graphics modes In the title 
display. 

30200 GRAPHICS O:SETCOlOR 2,8,4:SETCOl 
OR 4,8,4:U8=PEEK(560)+PEEKI561)*256+4: 
POKE UB-l,70:POKE UB+2,7:POKE UB+3,7 
30210 FOR UZ=4 TO 8:POKE UB+Ul,6:NEXT 
UZ:POKE UB+22,65:POKE UB+23,PEEK(560): 
POKE UB+24,PEEK(5b1J:SETCOlOR 3,3,0 
30220 SETCOlOR 1,5,0:RETURN 

Allocate memory space for the redefined 
character set, then read the data for the 
redefinitions. 

30300 POKE 106,PEEKII06)-5:RETURN 
30310 UC=256iIPEEK(106)+1J:FOR Ul=O TO 

1023:POKE UC+UZ,PEEK(57344+UZJ:NEXT U 
Z 
30320 POKE 756,UC/256:FOR UZ=512 TO 55 
9:READ UY:POKE UC+UZ,UY:NEXT UZ 
30330 FOR UZ=944 TO 959:READ UY:POKE U 
C+UZ,UY:NEXT UZ:RETURN 

The Best of SoftSide 96 

) j 



by Gary Cage 
Atari version by Rich Bouchard 

Melody Dice is a musical game pro­
gram for an Atari with 24K RAM. 

This is a computerized adaptation of 
a game in which there are 60 flash 
cards, each containing one measure of 
a song by Scott Joplin. Ten of these 
cards are picked at random by rolling a 
pair of dice five times. The numbers 
rolled are added to the roll number to 
determine the numbers of the cards. 
You then take these ten cards to the 
piano, and play the "composition," 
which Scott Joplin never wrote, but is 
nonetheless his music. 

I adapted this format to the com­
puter. The program consists of a dice 
routine to choose the "cards" at ran­
dom, a music routine to play them, a 
graphics routine to display the music as 
it is being played, and routines to save 
or recall a created song to or from disk 
or tape. In this case, the cards consist 
of strings of numbers in groups of six. 
The first three numbers represent the 
note to be played, and the second three 
represent the note's duration. 

The program includes a Machine 
Language routine, which draws the 
high-resolution notes and ensures pro­
per note duration. Atari BASIC was 
too slow to perform this function, so 
SoftSide's Alan J. Zett worked out this 
special routine. 

Variables 
A(i): Holds cards corresponding to 
die A's throw. This is the only 
variable used in the playback routine. 
AA(i): Holds A cards while B is being 

transferred to A. 
AB: Lines up the five cards for each 
die. 
AN, AN$: Player's response. 
B(i): Holds cards corresponding to 
die B's throw. 
BH, BV: Horizontal and vertical 
locations to print numbers on die B. 
C: Card number (1-60). 
DA: Number thrown on die A. 
DB: Number throw on die B. 
DK: Code that determines to which 
line the error-trap routine ought to 
return. DK = 0 means go back to the 
SAVE routine; DK = 1 means go back 
to the RECALL routine. 
ER: Error code. 
H: Variable for HTABs. 
HC: Horizontal clear variable for 
dice routine. 
I, II: General counter variables. 
KEY: Value of pressed key. 
L: Note length. 
LL: Cumulative length of notes. 
Determines when a measure is full. 
MO: Increments the column in which 
numbers thrown on the dice are 
displayed. 
MS: Measure number. 
N: Note pitch. 
NA$: Program author's name; used 
for title page. 
NN, NNOJo: Hold a value to add 
notes to the Y axis when drawing 
notes; this determines where the note 
is drawn. 
S$: Name given to a saved song. 
SW: Switch to keep track of whether 
a FOR loop has been used more than 
once. (O=no, 1 = yes). 
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T: Toss number. 
V: Variable for HTABs. 
VA: Value to be POKEd into 
memOrY· 

55 55 55 55 55 55 55 55 55 55 55 
55 55 
55 Atari BASIC 55 
55 'Melody Dice' SS 
55 Author: Gary Cage S5 
S5 Translator: Rich Bouchard 55 
55 Copyright (c) 1982 55 
55 50ftSide Publications, Inc 55 
55 55 
55 55 55 S5 S5 5S SS SS 55 SS S5 

Main program. This Is essentially a 
menu. 

5 CLR :OPEN 12,4,0,"K:" 
10 GOTO 20 
12 SOUND 0,N,10,10 
14 FOR lZ=1 TO L/2:NEXT ZZ:50UND 0,0,0 
,O:FOR ZZ=l TO S:NEXT ZZ:RETURN 
20 GRAPHICS ° 
30 BOSUB 1000 
40 B05UB 2000 
50 ? :7 "Would you like instructions 1 
YIN) 7 R; 
60 GET 12,AN:ANi=CHR$IAN) 
70 IF AN$="N" THEN 100 
80 IF AN$ony" THEN 60 
90 BOSUB 2500 
100 BRAPHICS 0 
110 POSITION 6,3:? niii Would you like 
to:" 

120? :7 ,"1) Playa song in memory?" 

130 7 ,"2) Create a neM song?" 

) ) 

VC: Vertical clear variable for dice 
routine. 
X, Y: x- and y-axis values. 

140 ? ,"3) Playa song fro; media" 
142? ,"4) Quit?" 
150 POSITION 14,13:? "Nulber-) "; 
i60 GET i2,AN 
170 AN=AN-48:IF AN(l DR AN)4 THEN 160 
175 IF AN=l THEN SO SUB 4000:60TO 100 
180 IF AN=2 THEN AB=I:GOTO 3000 
190 IF AN=3 THEN GOTO 6000 
200 GRAPHICS O:PRINT "Okay ... Bye":EN 
D 

Initialize C$(I) and load note routine Into 
memory. 

1000 REM 
1090 DIM C$12(00),CI61),Z$1120),NN(21) 
,AN$ 1 13), X$ (60) 
1092 DIM A(10),AAII0),BII0) 
1094 READ Z$:FOR T=1 TO LENIZ$) STEP 2 
:A=A5CIZ$IT,T»-48:IF A)11 THEN A=A-7 
1096 A=Ai16+ASCIZ$(T+l,T+l»-48:IF,I$( 
T+l,T+l)}U~. THEN A=A-7 
1098 X$ILENIX$)+1)=CHR$(A):NEXT T 
1100 RESTORE 10000:FOR 1=0 TO 60 
1110 READ Z$:CII)=LENIC$)+I:C$ILENIC$) 
+1)=1$ 
1120 NEXT I:C(61)=LENIC$)+1 
1140 NNIO)=-4:NNll)=-2:NNI2)=0:NNI3)=0 
:NN(4)=2:NNI5)=4:NNI6)=6:NNI7)=6 
1142 NN(8)=8:NNI9)=0:NNII0)=10:NNI11)= 
10:NN(12)=12:NNI13)=12:NNI14)=0 
1150 NN(15)=14:NN(lb)=14:NNI17)=0:NNII 
8)=16:NNI19)=0:NNI20)=18:NNI21)=18 
1160 RETURN 
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Title page. For the music, the routine 
divides C$(O) Into groups of six 
characters. The first three characters of 
each group provide the value for N 
(note); the last three, for L (length). 

2000 SRAPHICS 2:POKE 752,I:SETCOLOR 2, 
0,0 
2020 POSITION 6,3:PRINT 16;"KELODY":PR 
INT 16:PRINT 16;" 2ll!" 
2050 REI'! 
2060 PRINT" By S. Cage ~ R. Boucha 
rd"j 
2070 A=PEEK(560)+PEEK(561)i256:I'!EM=PEE 
K(A+4)+PEEK(A+5)l256+200 
2080 FOR 11=1 TO C(I)-1 STEP 6:N=VAL(C 
f(II,II+2)}:L=VAL(Cf(II+3,II+5}}:SOUND 
0, N,IO,10 

2090 A=USR(ADR(XS},MEM,L/8}:NEXT II:SO 
UND 0,0,0,0 
2100 FOR 1=1 TO 500:NEXT I 
2110 SRAPHICS O:RETURN 

Instructions. 

2500 SOSUB 2900 
2510 FOR 1=1 TO 500:NEXT I 
2530?· Imagine if you "ill, that th 
ere are 60 cards stored so~ewhere in A 
tari, " 
2532 ? "each containing portions of IU 

sic stolen from Scott Joplin." 
2540 ? :?" Nol'! what if you were to j 
umble up those cards in a random ord 
er and play"; 
2542 ? "them on an instrument. Would 
they sound as good as the originals 
?" 
2550 ? :? "Probably not. But them aga 
in, who knows? At any rate, you 1'10 

uld have" 
2552 ? "yourself an original cOlpositi 
on inspired by one of the greats 
in lIIusic." 
2560 ? :? "And if you didn't like it, 

you could mix up the cards once more 
and have" 
2562 ? 'something completely different 
• 

2570 REI'! 
2580 POSITION 6.23:? "( Press RETURN t 
o continue )"; . -
2590 BOSUB 2800 
2600 BOSUB 2900 
2610 PRINT" Can't play an instrument 
or read music? Well, that's where 
Atari comes"; 

2612 ? "in. You will be sho"n a pair 
of dice.Press the space bar to stop th 
em from" 
2620? "spinning, and the numbers on y 
our throw will be displayed. This 
is done for a total of 5 tries." 

2630 ? :? Each number of the die co 
rresponds to a particular card in mem 
ory depen-" 
2632 ? "ding on the time it was thrown 

(1st try, 2nd try, etc.!. Atari' 
2640 ? "assembles these together and y 
ou are asked if you "ant to hear the 
final product, or try again." 
2650 ? :?" If you wish to have it pI 
ayed, the music will be accompanied b 
y its" 
2652 ? "musical notation (of sorts)." 
2660 BOSUB 2800 
2670 BOSUS 2900 
2680? "After listening to your compos 
ition, you will be asked if you wish 
to save" 
2682 ? "it on disk, try again, or Quit 

altogether." 
2690 ? :? "That's all there is to it." 
2700 BOSUB 2800 
2710 RETURN 
2800 BET 12,AN 
2810 IF AN()155 THEN 2800 
2820 RETURN 
2900 BRAPHICS 0:7 " 
IONS .":? :? :RETURN -The Best of SoftSide 
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Dice routine. This displays the dice, and 
allows you to stop their spinning. 

3000 BRAPHICS O:POKE 752,1 
3010 FOR H=7 TO 15:POSITION H,O:? CHR$ 
(lbO);:POSITION H+l1,7:? CHR$(160)j:NE 
XTH 
3020 FOR V=O TO B:POSITION 15,V:? CHR$ 
!lbO)j:POSITION 26,7+V:? CHR$(160)j:NE 
XlV 
3030 FOR H=15 TO 7 STEP -1:POSITION H, 
B:? CHR$(160)j:POSITION 11+H,15:? CHR$ 
!1bO);:NEXT H 
3040 FOR V=8 TO 0 STEP -1:POSITION 7,V 
:? CHR$(lbO)j:POSITION 18,7+V:? CHR$(l 
60) ;:NEXT V 
3050 V=10:H=9:POSITION H,V:? CHR$(lbO) 
;:POSITION H+4,V:? CHR$!lbO)j:POSITION 
H+l1,V+7:? CHR$!lbO); 

30bO POSITION H+15,V+7:? CHR$(160); 
3070 GOSUB 3360 
3080 BOSUB 3430 
3090 T=O:DA=INT!RND!O)ib)+I:DB=INT!RND 
(0) *6)+I:MO=O 
3100 BOSUB 3470 
311 0 BOSUB 3500 
3120 H=8:V=3 
3130 BH=O:BV=O:ON DA BOSUB 3190,3210,3 
230,3250,3270,3290 
3140 BH=11:BV=7:0N DB GOSUB 3190,3210, 
3230,3250,3270,3290 
3150 REI1 
3160 BOSUB 3600 
3170 IF T)=5 THEN FOR 1=1 TO 500:NEXT 
I:G01O 3800 
3180 GOTO 3100 
3190 POSITION H+3+BH,V+l+BV:? Ii"; 
3200 RETURN 
3210 POSITION H+BH+l,V+BV-l:? "a";:pos 
ITION H+5+BH,V+3+BV:? Ii"; 
3220 RETURN 
3230 FOR 1=0 TO 4 STEP 2:POSITION H+I+ 
BH+l,V+I+BV-l:? "a";:NEXT I 
3240 RETURN 
3250 GOSUB 3310 
3260 RETURN 

3270 BOSUB 3310:POSITION H+3+BH,V+l+BV 

3280 RETURN 
3290 GOSUB 3310:POSITION H+BH+l,V+BV+l 
:? "a"j:POSITION H+5+BH,V+BV+l:? Hi"; 
3300 RETURN 
3310 PDSITION H+BH+l,V+BV-l:? "a·,:pos 
ITION H+5+BH,V+BV-l:? li"j:POSITION H+ 
5+BH,V+3+BV:? "a'; 
3320 POSITION H+BH+l,V+3+BV:? "i"j:RET 
URN 
3330 FOR VC=2 TO b STEP 2:POSITION 9,V 
C:? " I;:POSITION 9+BH,VC+BV:? • 

" , , 
3340 NEXT VC 
3350 RETURN 
3360 REM 
3370 POSITION 23,0:? "* DICE i" 

3380 POSITION 17,1:? "You are given fi 
ve"j:POSITION 17,2:? "tries at the dic 
e ·, o , 

3390 POSITION 17,4:? "Press Space Bar 
to";:POSITION 17,5:? "stop them spinni 
ng"l 
3400 POSITION 28,15:? ") Try I (" 
3410 REM 
3420 RETURN 
3430 REM 
3440 POSITION 2,20:? "DIE A:" 
3450 POSITION 2,22:? "DIE B:" 
34bO RETURN 
3470 T=T+l 
3480 POSITION 36,15:? T; 
3490 RETURN 
3500 V=10:H=11:POSITION H,V:PRINT DA:P 
OSITION H+ll,V+7:PRINT DB 
3510 GOSUB 3530 
3520 RETURN 
3530 KEV=PEEK(7b4):IF KEY=33 THEN 35bO 
3540 DA=INT!RND!l)'b)+I:DB=INT!RND!I). 
b)+1 
3550 POP :GOTO 3500 
3560 BOSUB 3330 
3570 POKE 764,255:POSITION 110+9,20:? D 
Aj:POSITION 110+9,22:7 DB; 
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3580 MO=MO+3 
3590 RETURN 
3600 C=DAtT+16-DA)'IT-l) 
3610 AIAS)=C 
3620 C=IDB'T+16-DB)'IT-l»+30 
3630 SIASI=C 
3640 AAiAB)=AiABI 
3650 AS=AS+l 
3660 RETURN 
3800 GRAPHICS O:POSITION 6,5:? "--) Do 

you wish to play this":POSITION 10,6: 
? ·song Dr try again?" 
3810 POSITION 18,8:? "Type flay or":PO 
SITION 23,9:? "again." 
3820 POSITION 25,10:? "--} 0; 
3830 GET #2,AN:AN$=CHR$IAN) 
3840 IF AN$="A" THEN AB=I:GOTO 3000 
3850 IF AN$()HP· THEN 3830 
3860 GOSUB 4000 
3870 FOR 1=1 TO 1000:NEXT I 
3880 GRAPHICS O:? ·Play the sale song 
again? "i 
3890 GET 12,AN 
3900 AN$=CHR$IAN):IF AN$="N" THEN 5000 
3910 IF AN$(}"Y· THEN 3890 
3920 GOTO 3860 

Music routine. This begins with a 
GOSUB to the routine that draws the 
musical staff. The routine at line 4900 
calculates where to draw the notes. The 
note length Is continually added to LL, 
and when this variable's value reaches 
or exceeds 255 (four counts), a measure 
bar Is drawn. 

4000 6RAPHICS O:GOSUB 4500:SH=0 
4010 FOR 1=1 TO 4 
4020 60SUB 4300 
4030 NEXT I 
4040 FOR 1=1 TO 3 
4050 BOSUS 4300 
4060 NEXT I 
4070 1=5 
4080 BOSUB 4300 

4090 IF SH=l THEN 4120 
4100 SH=l:FOR 1=1 TO 5:AII)=BIII:NEXT 
I 
4110 GOTO 4010 
4120 FOR 1=1 TO 5 
4130 A I I I =AA II) 

4140 NEXT I 
4150 FOR 1=1 TO 3 
4160 BOSUS 4300 
4170 NEXT 1:1=5 
4180 60SUS 4300 
4190 RETURN 
4300 FOR II=CIAII» TO CIAII)+l)-l STE 
P 6 
4310 N=VALIC$(II,II+2» 
4320 L=VAL(C$III+3,II+5)J 
4330 IF N}1 THEN SOUND 0,N,10,10 
4340 60SUS 4900 
4350 NEXT II 
4360 RETURN 
4500 GRAPHICS 24:COLOR I:A=PEEK(560)+P 
EEK(561) t256:MEN=PEEKIA+4J+PEEK(A+5) i2 
56 
4520 Y=10:X=10 
4530 FOR Y=10 TO 170 STEP 39:FOR 1=0 T 
o 20 STEP 5 
4540 PLOT X,Y+I:DRAWTO X+2B9,Y+I 
4550 NEXT I:NEXT Y 
4630 X=16:Y=6 
4640 FOR 1=0 TO 170 STEP 39 
4650 PLOT X,Y+I:DRAWTO X,Y+I+28 
4660 REM UiU 
4670 NEXT 1 
4690 LL=0:MS=I:X=27 
4700 RETURN 
4900 IF N=1 THEN A=USRIADRIX$),MEM,L/1 
0-2):60TO 4930 
4902 NN=INTINNINf5.7-10)t1.25+0.5):A=U 
SRIADRIXS),MEM+(Y+NN+2)t40+INTIX/8),LI 
10-2) 
4920 IF N=57 THEN PLOT X-4,Y+NN+4:DRAW 
TO X+5, Y+NN+4 
4930 SOUND O,O,0,0:X=X+8:LL=L+LL 
4950 IF LL}=255 THEN LL=O:PLDT X,Y+4:D 
RANTD X,Y+24:X=X+8:MS=MS+l 
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4960 IF MS}4 THEN HS=I:X=27:V=V+39 
4970 RETURN 

Save music to disk or tape. 

5000 GRAPHICS 0 
5010 POSITION B,2:7 "Would you like to 

save this song (V/N) ?"; 
5020 GET 12,AN:AN$=CHR$(AN) 
5030 IF AN$="N" THEN 100 
5040 IF AN$(>"Y" THEN 5020 
5050 POSITION B,7:? "On tape or disk ( 
TID) ?U j 

5060 GET #2,AN:AN$=CHR$(AN) 
5070 IF AN$="T" THEN 5260 
50BO IF AN$()"D" THEN 5060 
5090 REM 
5100 DK=O 
5110 POSITION 14,14:7 CHR$(253);"Name 
-}"j 

5120 INPUT AN$:ZS(I,2)="D:":Z$(3)=AN$ 
5130 REM 
5140 REM 
5150 OPEN II,B,O,ZS 
5190 FOR 1=1 TO 5 
5200 PRINT II;A(I) 
5210 PRINT 11;B(I) 
5220 PRINT II;AA(I) 
5230 NEXT I 
5240 CLOSE II 
5250 GOTO 100 
5260 GRAPHICS O:? " 
pe t" 

• Store to ta 

5270 POSITION 2,4:? "I, Make sure your 
tape is ready to record.' 

5280 ? :? "2. Start recording and then 
push 'Return'. Atari will retur 

n you to the program when finished" 
5290 ? :7 "3. If you get an error mess 
age, set uptape again and type 'GOTO 5 
260'· 
5300 OPEN 11,8,0,"C:" 
5310 GOTO 5190 

) 

, Recall from tape or disk. 

MOO GRAPHICS 0 
6010 POSITION 14,7:? "Frol tape or dis 
k !TID) ?"j 
6020 GET 12,AN:AN$=CHRS(AN) 
6030 IF AN$="T" THEN 6210 
6040 IF ANSO"D" THEN 6020 
6050 REM 
6060 DK=1 
6070 POSITION 14,14:? CHRS(253)j"Name 
-)"; 
60BO INPUT AN$:Z$(1,2)="D:":ZS(31=AN$ 
6090 REM 
6100 REI'! 
6110 OPEN 11,4,0,Z$ 
6130 FOR 1=1 TO 5 
6140 INPUT 11,I:A(II=Z 
6150 INPUT II,Z:B(I)=Z 
6160 INPUT 11,I:AA(I)=Z 
6170 NEXT I 
6180 CLOSE 11 
6190 GRAPHICS O:GOSUB 4000 
6200 GRAPHICS O:GOTO 100 
6210 GRAPHICS o:? " * Recall from 

tape ." 
6220 POSlTlON 2,4:7 "1. Make sure your 
tape is set up and ready at your mus 

ic program.· 
6230 ? :7 "2. Start recorder on playa 
nd then push'Return',· 
6240 ? :7 "3. If all goes well, Atari 
will returnto the program." 
6250 ? :7 "4. If you get an error mess 
age, re-runprogram and try again." 
6260 OPEN 11,4,0,"C:" 
6270 GOTO 6130 

Data for note-drawing routine. 

8000 DATA 686885CC6885CBIBAOOOA97E91CB 
9B6928A8A97E91CB986928A8A97E91CB986928 
ABA97E91CB68b8ABA514C514FOFC88DOF760 
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Data for music "cards." 

10000 DATA 144(164096064144064114064096 
128153064096064153064128064096255 
10010 DATA 068032064064068032064064068 
032064032,0640320640640680320640320640 
32057032064032 
10020 DATA 076032081032076032064064096 
032076032064032,0640320640640730320760 
32081032076032064032 
10030 DATA 064064068032064064068032064 
064,0640320570320640320760320720320B60 
64076032 
10040 DATA 064032076032064032057064064 
064096032,076064086032096096086064 
10050 DATA 0960320Bb032076032128064076 
032086032096032,0761601230320960320760 
32 
10060 DATA 076064086032096064064032076 
032096032,0760640640320760640810320760 
64 
10070 DATA 086064064032086064064032086 
064,0010320860320570320720320640320570 
32064032072032 
10080 DATA 072032072064076032072032072 
032076032086032,0720320570640640320720 
32076032072032064032 
10090 DATA 0720640720320720640720320B6 
064,064096068032064032057032064064 
10100 DATA 064160076032072032068032,06 
40641020320960320860320760320720320640 
32 
10110 DATA 064255,064255 
10120 DATA 064096068032064128,06406406 
4032064032064064064064 
10130 DATA 096128096064001064,07606408 
6064096128 
10140 DATA 096064001064096064001064,09 
6064001064096064001064 
10150· DATA 096064001064128032114032102 
032096040001064,096064128064096128 
10160 DATA 10206410203212B064102032128 
064,10203217103213B0321140641280321140 
64 

10170 DATA 10203210B03210203212B064128 
032108032102032,0010321280320760320B60 
65076032086064 
101BO DATA 0010321280320760321020320B6 
032076032086032102032,1020321020641140 
32128032136032128032102032 
10190 DATA 128032102032086032064032064 
064086064,103032171032128032102160 
10200 DATA 128032102064096032086064064 
032086032,0760320860640760320860320760 
32086064 
10210 DATA 128032102032076032086096086 
064,0860320860640960321020321080321020 
32086032 
10220 DATA 096032068064096064068032096 
064,096064114064076032086064096032 
10230 DATA 096064086032096064102032096 
064,0960641140320960641140320960321140 
32 
10240 DATA 001032086032068032086032076 
032068032076032086032,0960321140321020 
32096064076032086064 
10250 DATA 114032114064121032114064108 
064,0960320960640760320860320960320860· 
64 
10260 DATA 096032096064102032096032096 
032102032114032,1210321140641020320760 
64096064 
10270 DATA 096128086032086064096032,08 
6128086064096064 
10280 DATA 102064001064128064001064,10 
2160086032076032086032 
10290 DATA 102064064032064032064064064 
064,102064001064128064001064 
10300 DATA 102192064064,10206410206408 
6064064064 

nELCIDY 
, -.---~- ....... " .. 

.... 

, - ~ "'" 

The Best of SoftSide 103 



Music 
Progratntner 

Music Programmer is a music editing 
program for a 24K Atari (32K with 
disk). 

The use of this program will be ex­
plained while progressing through an 
example. The musical scale "DO, RE, 
MI" is shown being entered as a 
demonstration program, with eighth 
notes, in four voices. The last note in 
the measure is shown being entered in­
to the Enter Music routine. 

MUSIC PROGRAMMER 

NOTES AND RESTS ARE ENTERED AND 
EDITED MEASURE BY MEASURE IN 1 TO 
4 VOICES USING A ROUTINE CALLING 
FOR NOTE, DURATION, OCTAVE, AND 
LOUDNESS. MEASURE LENGTH IS 
DETERMINED FROM THE TIME 
SIGNATURE. TIED NOTES, DOTTED 
NOTES, AND TRIPLETS ARE ENTERED 
WITH SUBSCRIPTS. TIED MEASURES 
ARE COMBINED INTO ONE LARGE 
MEASURE. SHARPS AND FLATS ARE 
ENTERED WITH THEIR NOTES SINCE 
THERE ARE NO KEY SIGNATURES. 
EACH MEASURE MA Y BE PLA YED FOR 
EDITING BEFORE SA VING. 

EACH MEASURE IS THEN SA VED BY 
TRANSFERRING TO DATA STATEMENTS 
WHICH MUST BE ENTERED INTO THE 
PROGRAM. 

PRESS RETURN TO CONTINUE. 

Music which can be enjoyed on its 
own or entered into other BASIC 
programs. No more than minimal 
musical and programming skills are 
required. However, the ability to 
manipulate the editing features of the 
Atari is required to enter the computer­
generated DATA statements. 

The Music Programmer utilizes 

by John Rush Elkins 

musical measures as its "bookkeeper" 
to insure that the notes start and -stop 
at the proper place. If a note needs to 
be continued into the next measure, the 
two measures are tied (~) by the 
note into a double measure which is 
entered as one large measure. 

WHAT IS THE MAXIMUM NUMBER OF 
NOTES - UP TO 16 - YOU WILL NEED 
TO ENTER INTO ANY SINGLE VOICE IN 
ANY MEASURE? MEASURES TIED 
TOGETHER WITH CONTINUING NOTES 
ARE TREATED AS ONE LARGE 
MEASURE. 
?12 

This value (VO in line 818) is required 
to DIMension the arrays to hold the 
notes. The maximum number of notes 
to be entered can be increased (lines 
818, 819, 814); but the smaller the 
value, the more memory is made 
available for saving the notes in DATA 
statements. 

HOW MANY VOICES (1 TO 4) WILL 
YOU NEED 
?4 

The number of voices needed is 
determined by the number of notes 
that must be played at anyone time. 
Use of only one voice, playing the 
melody (top) line of notes, will require 
less memory and can be entered faster, 
but will not give the fullness of sound 
of which the Atari is capable. Musical 
notation often does not show rests for 
all voices, so be sure to take care to fill 
out blank spaces in the music with 
rests. It may also be necessary to add 
rests at the beginning of the first 
measure and at the end of the last 
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measure. The computer requires that a teenth notes (8.) and one sixteenth note 
measure of music be entered in each (8) with other tempos. 
voice selected. 

TIME SIGNATURE? 
WHICH? 1 FOR 414 

?l 

2 FOR 3/4 OR 6/8 
3 FOR 214 
4 FOR 212 

The time signature gives the measure 
length with the 4/4 (or C) and 212 (or 
It) times being equivalent in length to a 
whole note (four counts). The 212 
time, as used in the Music Program­
mer, plays twice as fast as the 4/4 time. 
The 3/4 and 6/8 times are equivalent in 
length to three-fourths of a whole note 
(three counts) and the 214 time to a 
half note (two counts). 

TEMPO? FAST TO SLOW 
WHICH? 8 9 10 11 12 

WITH 9 OR 11: NO DOTTED 16th NOTES 
AND NO 16th OR DOTTED 8th NOTES 
WITH 212 TIME. 

WITH 10 OR 12: NO 16th NOTES WITH 212 
TIME. 

WITH 9 OR 12: TRIPLETS ARE ENTERED 
NORMALLY WITH TEMPOS 9 AND 12 
AND AS TWO DOTTED AND ONE 
NORMAL NOTE OF THE NEXT FASTER 
SPEED WITH OTHER TEMPOS. NO 
TRIPLET 16th NOTES WITH 9. 
?lO 

The tempo is precisely controlled by 
the computer with the values (8-12) 
representing the duration of a sixteenth 
note in 60ths of a second. Notes with 
durations of less than 8/60ths of a sec­
ond are not possible because of the 
time required to change notes. The 
menu indicates which durations are ex­
cluded, either for being too fast or for 
giving fractional values with dotted 
and triplet notes. Care should be taken 
in selecting a tempo which will fit the 
music at hand. For music with triplets, 
you should" try to use tempos 9 or 12. 
For example, triplet eighth notes 
( r,a) with a total duration of a 
quarter note can be entered normally 
as three E3 notes in tempos 9 and 12, 
but must be entered as two dotted six-

WHAT IS THE TITLE OF YOUR SONG? 

CENTER IN 11th SPACE 
WITH FIRST LINE HERE 
AND SECOND LINE NEXT. 
USE UPPER AND lower 
CASE & INVERSE video 
? DO,RE 

CONTINUE TITLE HERE. 
? mi 

-- C --octave 6 B 
-----:G~A-

EF--
~--------~D=--------­

.. """' __ ----~--o-c-ta-ve-5--B---

~...........-----FGA­
DE 

Middle- C-octave 4--

r

:" _::====-DE-~GA-B -
:L C octave 3 

Figure 1 
The range of music played by the 

Atari. 

There are two lines provided for the 
title of your song. Your title may go on 
either or both of them. Each line 
should be centered on the eleventh 
space. Inverse video and lower-case let­
ters are displayed as upper-case letters 
with different colors. Be sure to change 
back to normal upper-case letters. 

ENTER TOTAL NUMBER OF COMBINED 
MEASURES. 

HOW MANY? 1 FOR NO COMBINED 
MEASURES. 

2, 3, 4 COMBINED 
MEASURES. 

LIMIT 12 NOTES PER VOICE. 
1 

More measures can be combined by 
increasing VO in lines 819 and 814 so 
that more notes can be entered, and in­
creasing CM in lines 997 and 998; but 
such an increase would require more 
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memory to reserve array space, and it 
would be more difficult to edit the 
measure in case of an entry error. 

The following entries can be made 
for the DO,RE, mi demonstration pro­
gram with eighth notes in four voices: 

VOICE 0: C,E,SM,R,Q.,G,E,4,MF,R,Q. 
VOICE 1: R,E,D,E,4,MF,R, Q.,A,E,4,MF,R, Q 
VOICE 2: SM,E,E,4,MF,R,Q.,B,E,4,MF,R,E 
VOICE 3: R,Q.,F,E,4,MF,R,Q.,G,£,5,MF 

The last note entered in the measure is 
shown being entered into the Enter 
Music routine. 

ENTER MUSIC 

THIS IS MEASURE 1 
NUMBER OF A VERAGE MEASURES LEFT 
= 59 
VOICE 3: ENTRY 4 

NOTE? 

WHICH? AF,A,AS 
BF,B 

C,CS 
DF,D,DS 
EF,E,ES 
F,FS 
GF,G,GS 
RFORREST 

ENTER SM FOR SAME NOTE 
-R, Q., OCTR, OFF 
?C 

The desired notes (A-G) and rests 
(R), with sharps (S) and flats (F), are 
entered here. The octave on the 
musical staff is entered from the menu 
after the next. The range of the Atari is 
over three full octaves, with one note in 
a fourth octave, as illustrated in Figure 
1. Since the base range is not very low, 
it is often necessary to enter notes in a 
higher octave than that in which they 
are written. 

Notice the prompts with the measure 
number, voice number and entry 
number which will help you keep track 
of where you are. The voice will change 
automatically when the measure is 
completed in that voice, as indicated by 

) 

a bell. You should also pay attention to 
the bottom prompt, for there are many 
times when you can enter SM for the 
same note, especially the same octave 
and loudness. 

VOICE 3: ENTRY 4, NOTE C 

Total Duration In 
VOICE 0 = 
VOICE I = 
VOICE2 = 
VOICE 3 = 

Measure 
160 
160 
160 
140 

And Program 
160 
160 
160 
140 

DURATION OF NOTE OR REST? 
WHICH? SIXTEENTH 

EIGHTH 
QUARTER 
HALF 
WHOLE 

ADD. FOR DOTTED NOTES 
ADD 3 FOR TRIPLET NOTES 
ADD T FOR TIED NOTES 

ENTER ED TO EDIT NOTE C 
ENTER SM FOR SAME NOTE 
-c, Q., OCTR, OFF 
?E 

The notations for the allowed dura­
tions of notes are S () ), E (1' ), Q ( J ), 
H (J ), W ( 0 ), and of rests are S ( r), 
E (,), Q ( I), H (---), W (-). Dotted 
notes such as "E." are 3/2 as long as a 
normal note and triplets such as E3 are 
213 as long as a normal note. Triplets 
can only be entered with tempos 9 and 
12; otherwise enter the triplet notes as 
two dotted and one normal note of the 
next faster duration. The duration of 
tied notes such as QT is followed up by 
the duration of the note to which it is 
tied, for example, "E.". No T should 
be added to the last of the tied notes. 
Tied notes are combined into one note 
with a total duration equal to the sum 
of the tied notes. Note that you cannot 
use SM to enter the note or duration 
after entering a tied note. The duration 
of the note entered with SM will be the 
duration of the tied note and not that 
of the note in the SM display, which 
shows only the last duration added to 
the tied note. You should also pay at­
tention to the ED prompt which allows 
you to edit the note. 
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VOICE 3: ENTRY 4, NOTE C, DURATION E 

OCTA VE? 4 GOES UP FROM MIDDLE C 

WHICH? 3, 4, 5, 6 

ENTER ED TO EDIT DURA TION E 
ENTER SM FOR SAME NOTE 
-C,E, OCTR, OFF 
?SM FOR SAME NOTE -c,E. OCTR, OFF 
?5 

The octave menu was discussed 
along with the note menu. 

VOICE 3: ENTRY 4, NOTE C, DURATION 
E, OCTAVE 5 

LOUDNESS? 
WHICH? PP,P,MP 

MF,F,FF 
OFF 

NORMAL VALUES: 
MF FOR MELODY 
P FOR ACCOMPANIMENT 

ENTER ED TO EDIT OCTAVE 5 
?MF 

There is much room for experimen­
tation with loudness, but a value of MF 
for the melody (top) line of notes and P 
for the accompanying notes is a good 
starting place. The assigned values of 
loudness are PP = 2, P =4, MP = 6, 
MF=8, F= 10, FF= 12, and OFF=O. 
These can be adjusted from 1-15 in 
lines 1184 and 1188. Loudness can also 
be controlled with the Play Music 
routine (lines 30, 91) as explained 
below. Loudness can only be EDited 
by editing the entire measure. 

If it should happen that you enter a 
wrong note and cannot get out of that 
voice, it is possible to BREAK and 
GOTO 5001 to reenter the entire 
measure in that voice. 

MEASURE FULL 

PLA Y MEASURE OR 

EDIT MEASURE OR 

SA VE MEASURE 

WHICH? 

ENTER 1 TO PLA Y 
2 TO EDIT 
3 TO SAVE 

The PLAY option lets you listen to 
the measure of music to check how it 
sounds before editing or saving it. 

EDIT MEASURE OF MUSIC 

VOICE? 

WHICH? 0,1,2,3 
?o 
EDIT VOICE ° 

SAVE MUSIC 

MOVE CURSOR TO LINE NUMBER (LN) 
AND PRESS RETURN TO ENTER INTO 
PROGRAM. THEN TYPE CONT AND 
PRESS RETURN TO CONTINUE. 

LN 
40 ?#6: ?#6; "DO, RE":?#6: ?#6; umi" 
STOPPED AT LINE 6514 

CONT 

The first time through the Save 
Music routine, the title can be entered 
into the program for the Play Music 
routine; and if there are fewer than 
four voices, certain "blank" lines are 
entered to remove lines not needed in 
the Play Music routine. Failure to enter 
the "blank" lines will result in incor­
rect play. If you make a mistake in 
manipulating the edit keys and fail to 
enter a line number correctly, you can 
return from the Play Music menu to re­
enter the line numbers. 

LN 
101 DATA 121,8,20,0,0,20,0,0,40, 
0,0,60,0,0,60,108,8,20,0,0,60,96,8,20 
102 DATA 0,0,60,91,8,20,81,8,20, 
0,0,60,0,0,60,72,8,20,0,0,40,64,8,20 
103 DATA 0,0,20,60,8,20 
104 DATA 256,0,0 

ENTER LINE NUMBERS AND CONTINUE 

STOPPED A T LINE 7580 

The notes have been placed in order 
of play in DATA statements which 
must be entered into the program for 
the Play Music routine. Each note 
READ by the Play Music routine re­
quires three values: note, loudness and 
duration. Line 104 includes only the 
"256 flag" in Voice ° which signals the 
END of play. Line 104 will be replaced 
by new DATA when saving the next 
measure and a new "256 flag" will 
END the play of both measures, etc. It 
may be helpful to keep a record of 
which line numbers correspond to 
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which measures, so that you can 
manually make changes in the DATA 
statements if the music doesn't sound 
right. 

PLA Y MUSIC 

PLA Y MUSIC OR 

RETURN FOR NEW MEASURE OR 

SA VE ON DISKETTE (CASSETTE) OR 

RE-ENTER LINE NUMBERS 

WHICH? 

ENTER 1 TO PLAY 

?3 

2 TO RETURN 
3 TO SAVE 
4 TO RE-ENTER 

The Play Music menu allows you to 
play all the measures entered, return to 
enter a new measure, or re-enter line 
numbers. (The menu for the cassette 
version is included in parentheses and 
can be entered into the Music Pro­
grammer by replacing lines 31, 8450, 
8452, 8453, 8454 and 8469 with the 
statements in lines 9031, 9450, 9452, 
9453, 9454 and 9469.) 

The music can be SAVEd to disk (or 
cassette) when completed or when all 
the memory is used up. The music, 
once saved, can be compiled with other 
music (if more than one SAVE is 
needed) by entering one and then the 
other, or can be entered into another 
BASIC program. Be careful not to 
have line numbers between 39 and 101 
end up in the BASIC program since 
they will be wiped out upon entering 
the music program. Since the DATA 
statements are READ faster when they 
are closer to the beginning of the pro­
gram, it may be advantageous to 
OOTO 500 at the program's start and 
then OOSUB 39 to PLAY MUSIC. 

SA VE ON DISKETTE (CASSETTE) 

SA VE PLAY PROGRAM AND DATA WITH 
THE INITIAL GROUP OF MEASURES BUT 
ONLY DATA IN SUBSEQUENT SA VES. 

) 

INSERT BLANK DISKETTE! (Omitted in 
cassette version) 

ENTER LINE NUMBER AND CONTINUE 

LN 

8460 LIST "D:SONGI. 
ENT", 39, 104(8460LIST"C", 39,104) 

STOPPED AT LINE 8453 

PROGRAM BEING SA VED 
(ON BELL, SET RECORDER TO RECORD 
AND PRESS RETURN.) 

ENTER LINE NUMBER TO CLEAR 
MEMOR Y FOR NEXT GROUP OF 
MEASURES. 

LN 
101 
102 
103 
104 

ENTER LINE NUMBERS AND CONTINUE 
STOPPED AT LINE NUMBER 8465 

For an additional SAVE, OOTO 
8450 before entering the "blank" lines 
to free memory for a new group of 
measures. 

LOAD OR ADD THIS MUSIC PROGRAM 
AND ADDITIONAL DATA TO ANOTHER 
PROGRAM WITH ENTER "D:SONG 
#.ENT" 
(ENTER "C") 

On the second save of the Play pro­
gram and DATA with the initial group 
of measures, change 101 to 39 when 
entering line 8460 with SON02.ENT. 

The Play Music routine (lines 30-91) 
and the Play/Edit Music routine (lines 
700-765, with subroutines at lines 
12-20) depend on the ability of the 
Atari to time itself to 1I60th of a sec­
ond. The music is timed by POKEing 
19 and 20 with 0 (lines 45 and 712), and 
PEEKing at the timer (PEEK 19*256 
+ PEEK 20 at lines 55 and 722) each 
time through the play cycle. All voices 
are sounded simultaneously (lines 50 
and 720) each time through the play cy~ 
Gk, and are turned off with a percepti­
ble pause (lines 81-84 and 751-754) 
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each time there is a note change (lines 
55-80 and 722-750). The notes are 
changed, voice by voice, whenever the 
time equals or exceeds the time when 
the previous note should stop playing. 

Each voice may be played separate­
ly. For example, to listen to Voice 0 
(the melody), LIST 50,80 and insert 
L1 = 0, L2 = 0 and L3 = 0 after the 
READ statements in lines 60, 70 and 
80. Changes in loudness to values other 
than 0 can also be made. 

Though very conservative para­
meters for the duration of the fastest 
note have been used in the Music Pro­
grammer, it is conceivable that with 
some songs there may be an occasional 
mis-ordering of notes because of the 
extra time required to go through each 
cycle of the note-ordering routine. If 
this happens, the "256 flag" probably 
will not be READ by Voice 0 and the 
program will "squawk" instead of 
ENDing. It can be corrected by hitting 
the BREAK key, entering END, GOing 
TO 30, and manually reordering the 
DATA, using the values for the notes 
given in the A tari BASIC Reference 
Manual. 

VARIABLES 

A$: Answer name. 
B$: Bell character. 
C: Column in array. 
C$: Clear screen character. 
CKO-CK3: Checks voices 0-3. 0 = on, 
I = off. 
CM: Consecutive measures. 
D: Duration number. 
DO-D3: Duration of note in voices 
0-3. 
DL: Duration length. 
DM: Duration of measure. 
DT: Duration of tied note. 
D$: Musical name of duration. 
D(0,0)-D(3,0): Total duration of 
voices 0-3 in current measure. 
D(0,1)-D(3,1): Total duration of 
voices 0-3. 

ENT: Entry number. 
HO-H3: Hold a note in voices 0-3. 
0= hold, I = no hold. 
L: Loudness number. 
LO-L3: Loudness of voices 0-3. 
LN: Line number. 
LN1: Line number at start of DATA. 
LNF: Line number at end of DATA. 
LNS: Line number at which "saving" 
should start. 
L$: Musical name of loudness. 
ML: Amount of memory left. 
MN: Measure number. 
MNT: Measure number total. 
MV: Measure value. 
MV A: Measure value average. 
Computed in line 1000. 
MVT: Measure value total. 
N: Note number. 
NLV: Note limit value. 
NM: Number of measures. 
NV: Number of voices. 
NS: Number of notes saved. 
NO-N3: Notes being played by voices 
0-3. 
N$: Musical name of note. 
N(N,O): Note value. 
NO(VO,0)-NO(V3,0): Order in measure 
of notes VO-V3 in voices 0-3. 
NO(VO,I)-NO(V3,1): Value of note in 
voices 0-3. 
NO(VO,2)-NO(V3,2): Loudness of note 
in voices 0-3. 
NO(VO,3)-NO(V3,3): Duration of note 
in voices 0-3. 
0: Octave number. 
ORD: Order of note in measure. 
0$: Musical name for octave. 
PES: Play, Edit, Save. 
PRS: Play, Return, Save. 
PO-P3: Turn off play in voices 0-3. 
0= on, I = off. 
R: Row in array. 
RELN: Re-enter line number. 
RO-R3: Row in voices 0-3. 
SN: Song number. 
ST: Stop from re-entering title. 
0= OK to enter, I = not OK. 
SV: Save in DATA statements. 
O=off, I =on. 
TO-T3: Time to stop note in voices 
0-3. 
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TM: Time of play. 
TS: Time signature. 
TITLE$: Title of song. 
V: Voice number. 
VO-V3: Number of note in voices 0-3. 
VOE-V3E: Highest number of note in 

55 55 55 55 55 55 55 55 55 55 55 
55 55 
55 Atari BASIC 55 
5S 'Music Programmer' S5 
55 Author: John Rush Elkins 5S 
S5 Copyright (cl 1982 5S 
55 50ft5ide Publications, Inc 55 
55 55 
55 55 55 55 55 55 55 55 55 55 55 

10 60TO 800 
12 NO=NO (VO, 1) : IF NO=256 THEN NO (VO, 0) 
=ORD:POP :60TO 760 
14 LO=NO(VO,21:DO=NO(VO,3J:TO=TO+DO:NO 
(VO,OJ=ORD:ORD=ORD+l:RETURN 

16 Nl=Nl (VI, 1) : Li=tH (Vl,2):Dl=Nl (Vl,3J 
:Tl=Tl+Dl:Nl(Vl,OJ=ORD:ORD=ORD+l:RETUR 
N 
18 N2=N2(V2,1):L2=N2iV2,2):D2=N2(V2,3) 
:T2=T2+D2:N2(V2,0)=ORD:ORD=ORD+l:RETUR 
N 
20 N3=N3(V3,1):L3=N3(V3,2):D3=N3(V3,3) 
:T3=T3+D3:N3(V3,OJ=ORD:ORD=ORD+l:RETUR 
N 
30 ? "}":? H .*PLAY MUSIC**":? 
:? "PLAY MUSIC OR":? :? "RETURN FOR NE 
W MEASURE OR" 
31 TRAP 30:? :? "SAVE ON DISKETTE OR": 
? :? "RE-ENTER LINE NUMBERS":? :? "WHI 
CH?":? :7 "ENTER! TO fLAY" 
32 ? " 2 TO RETURN":? " 3 TO 
SAVE":?" • 4 -TO RE-ENTER": nlPUT P .. '" . 

RS 
33 IF PR5=1 THEN 39 
34 IF PR5=2 AND NM(=O THEN? CHR$(2531 
:? " NO MORE MEASURES! ":FOR W=1 TO WT: 
NEXT W:60TO 30 
35 IF PRS=2 THEN 990 
36 IF PR5=3 THEN 8450 

voices 0-3. 
VN: Value of notes. 
V$: Name of voice. 
WT: Wait for message. Change this 
value in line 800 to change length of 
wait. 

37 IF PRS=4 THEN ST=0:LN!=RELN:60TO 65 
00 
38 ? CHR$(2531:60TO 30 
39 RESTORE 101:GRAPHICS 2+16:? 16:PRIN 
T 16-" PLay muSIc" , --42 LO=0:NO=0:Ll=0:Nl=0:L2=0:N2=0:L3=0: 
N3=0:PO=0:Pl=0:P2=0:P3=0 
45 TM=0:TO=0:Tl=0:T2=0:T3=0:POKE 19,0: 

POKE 20,0 
50 SOUND 0,NO,10,LO:50UND I,N1,10,L!:S 
OUND 2,N2,10,L2:S0UND 3,N3,10,L3 
55 TM=PEEK(191*256+PEEK(20J:IF TM)=TO 
THEN TM=TO:PO=I:READ NO,LO,DO:TO=TO+DO 
:IF NO=256 THEN 90 
60 IF TM)=Tl THEN TM=Tl:PI=I:READ NI,L 
I, Dl: T1=T1 +Dl 
70 IF TM)=T2 THEtl TM=T2:P2=1:READ N2,L 
2,D2:T2=T2+D2 
80 IF TM)=T3 THEN TM=T3:P3=I:READ N3,L 
3,D3:13=13+D3 

81 IF PO=1 THEN SOUND O,O,O,O:PO=O 
82 IF PI=! THEN SOUND 1,0,O,O:Pl=0 
83 IF P2=1 THEN SOUND 2,O,0,0:P2=0 
84 IF P3=1 THEN SOUND 3,O,0,0:P3=0 
85 60TO 50 
90 TRAP 91:FOR V=O TO 3:S0UND V,O,O,O: 
NEXT V:GOTO 30 

91 END 
700 ? CHR$(2531:? " •• MEASURE 
FULL**":? :? "PLAY MEASURE OR":? :? BE 
DIT MEASURE OR":? :? "SAVE MEASURE" 
701 TRAP 700:? :? "WHICH?":? :? "ENTER 
! TO PLAY":? " 2 TO EDIT":? " - . .. . 1 TO aAVE":INPUT PES 

702 IF PES=1 THEN 708 
703 IF PES=2 THEN 5000 
704 IF PES=3 THEN SV=I:60TO 708 
705 ? CHR$(2531:60TO 700 
708 GRAPHICS 2+16:? 16:PRINT 16;" 
P~y m~Ic" 
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709 ? 16:? #6jTITLEl$:? 16:? 16iTITLE2 
$ 

710 LO=0:NO=0:LI=0:NI=0:L2=0:N2=0:L3=0 
:N3=0:PO=0:Pl=0:P2=0:P3=0:ORD=0 
712 VO=-1:Vl=-I:V2=-I:V3=-I:TO=0:TI=O: 
T2=0:T3=0:POKE 19,O:POKE 20,0 
720 SOUND 0,NO,10,LO:SOUND I,Nl,IO,LI: 
SOUND 2,N2,IO,L2:S0UND 3,N3,10,L3 
722 TM=PEEK(19)'256+PEEK(20):IF TM}=TO 

THEN TM=TO:PO=l:VO=VO+I:GOSUB 12 
725 IF HI=O THEN 751 
730 IF TM)=TI THEN TM=Tl:Pl=l:VI=VI+l: 

GOSUS 16 
735 IF H2=0 THEN 751 
740 IF TM}=T2 THEN TM=T2:P2=1:V2=V2+1: 
GOSUB 18 
745 IF H3=0 THEN 751 
750 IF TM)=T3 THEN TM=T3:P3=1:V3=V3+1: 

GOSUS 20 
751 IF PO=l THEN SOUND O,O,O,O:PO=O 
752 IF Pl=! THEN SOUND 1,0,0,0:Pl=0 
753 IF P2=1 THEN SOUND 2,O,0,O:P2=0 
754 IF P3=1 THEN SOUND 3,0,0,0:P3=0 
755 GOTO 720 
760 FOR V=O TO 3:S0UND V,O,O,O:NEXT V: 
IF SV=l THEN SV=O:GOTO 6500 
765 GOTO 700 
BOO Hl=O:H2=O:H3=0:Vl=0:V2=0:V3=0:RO=3 
:Rl=0:R2=0:R3=0:DIM A$(3):WT=400 

B02 ? "In:? " **MUSIC PROGRAMM 
ER**":? :? "NOTES AND RESTS ARE ENTERE - -D AND EDITED"; 
B04 ? "MEASURE BY MEASURE IN 1 TO ! Y.Q 
ICES USING A ROUTINE CALLING FOR NDT - -~, DURATION;~,·j 
80b ? " AND 60UQNESS. MEASURE LENGTH IS 

DETERMINED FROM THE TIME SIGNATURE 
• TIED NOTES, DOTTED NOTES," 
807 ? "AND TRIPLETS ARE ENTERED WITH": 
? "SUBSCRIPTS. TIED MEASURES ARE COMBI 
NEDINTO ONE LARGE MEASURE."j 
809 ? " SHARPS AND FLATS ARE ENTERE 
D WITH THEIR NOTES SINCE THERE ARE 
NO KEY SIGNATURES." 
810 ? "EACH MEASURE MAY BE PLAYED FOR 

EDITINGBEFORE SAVING." 
812 ? :? "EACH MEASURE IS THEN SAVED B 
Y':? "TRANSFERRING TO DATA STATEMENTS 
WHICH ~ BE ENTERED "j 
813 ? 'INTO THE PROGRAM.":? :? 'PRESS 
RETURN TO CONTINUE.":INPUT A$ -814 ? "}B:? ·WHAT IS THE MAXIMUM NUMBE 
R OF NOTES-UP TO 16-YOU WILL NEED TO EN 
TER INTO AN~ .. -816 ? "SINGLE VOICE IN ANY MEASURE? ME 
ASURES 'iiEir"TOUR'1IITH CO'Nf'iNUiNS t~ 
OTES ARE TREATED AS ONE "; 
818 TRAP 814:? "LARGE MEASURE.B:INPUT 

VO:NLV=VO 
819 IF VO<l OR VO)16 THEN? CHR$(253): 
? " I TO 16 NOTES PER MEASURE!":FOR W= 
I TO WT:NEXT W:GOTO 814 
B20 TRAP 820:? DIu:? "HOW MANY VOICES 
(I TO 4)WILL YOU NEED":INPUT NV 
ail ON·NV GO TO 826,825,824,823 

822 ? CHR$(2531:60TO 820 
823 H3=1:V3=VO:R3=RO 
824 H2=I:V2=VO:R2=RO 
825 Hl=l:Vl=VO:Rl=RO 

-

826 ? "}":? :? "TIME SIGNATURE?":? BWH 
ICH? I FOR 4/4":? " 2 FOR 3/4 OR .. -- ---6/8":? " 3 FOR 2/4" 
8ri? • 4 FOR 2/~TRAP 826: INPU 
T TS -
828 IF TS(I OR TS)4 THEN? CHR$(253):G 
OTO 826 
829 IF TS=2 THEN TS=0.75 
830 IF TS=3 THEN TS=0.5 
833 ? "}":? "TEMPO? FAST TO SLOW":? ·W -HICH? a 9 10 II 12":? :? "WITH 9 OR 11 
: NO DOTTEDl6th NOTES AND NO 16th"j 
834 ? " OR DOTTED 8th NOTES WITH 2/2 -TIME.":? :? "WITH 10 OR 12: NO 16th NO - -TES WITH 2/2 TIHE.":? -835 ? "WITH 9 OR 12: TRIPLETS ARE ENTE . -RED NORMALLY WITH TEMPOS 9 AND 12 A 

ND AS TWO DOTTED AND Ot~E NORMAL"; -
836 TRAP 833:? " NOTE OF THE NEXT FAST 
ER SPEED WITH OTHER TEMPOS. NO TRIPLE 
T 16th NOTES WITH 9.":? : INPUT DL -The Best of So/tSide 111 



. ) 

837 IF DL{8 OR DL}12 THEN? CHR$(253): 
60TO 833 
838 DL=DLi16 
839 IF TS=4 THEN TS=1:0L=OLtO.5 
840 DIM NO(VO,RO),Nl(Vl,Rl),N2(V2,R2), 
N3(V3,R3),N(11,3),D(3,1) 
842 DIM TITLE1$(20),TITLE2$(20),V$(I), 
0$(2),N$(2),D$(31,L$(31 

849 ? .}":? :7 :7 "WHAT IS THE TITLE 0 
F YOUR SONS?H:? :? "CENTER IN 11th SPA 
CEH:? "WITH FIRST.LINE HERE" • 
850? "ANO SECOND.LINE NEXT.":? "USE U 
PPER AND lower":? "CASE & INVERSE vide 
o.":INPUT TITLEl$ - --855? :7 "CONTINUE T1TLE HERE.":INPUT 
TITLE2$ 
910 RESTORE 920:FOR 0=0 TO 3:FOR N=O T 
o 11:READ VN:N(N,OI=VN:IF VN=256 THEN 
980 
920 DATA 243,230,217,204,193,182,173,1 
62,153,144,136,128,121,114,108,102,96, 
91,85,81,76,72,68,64,60,57,53 
930 DATA 50,47,45,42,40,37,35,33,31,29 
,0,256 
940 NEXT N:NEXT 0 
980 MVT=44*NV:MN=0:MNT=O:DT=0:SV=0:ST= 
O:LN1=101:LNS=39:SN=1 

984 FOR R=O TO I:FOR C=O TO 3:D(C,R)=O 
:NEXT C:NEXT R 
985 ML=FRE (0) 

990 FOR V=O TO VO:FOR R=O TO RO:NO(V,R 
)=O:NEXT R:NEXT V 
991 FOR V=O TO Vl:FOR R=O TO Rl:Nl(V,R 
)=O:NEXT R:NEXT V 
992 FOR V=O TO V2:FOR R=O TO R2:N2(V,R 
)=O:NEXT R:NEXT V 
993 FOR V=O TO V3:FOR R=O TO R3:N3(V,R 
)=O:NEXT R:NEXT V 
994 VO=0:Vl=0:V2=0:V3=0:VOE=0:CKO=0:CK 
1=0:CK2=0:CK3=O:DM=DLtTS:RELN=LNI 

995 FOR c=o TO 3:D(C,0)=0:NEXT C 
996 ? H}":? "ENTER TOTAL NUM8ER OF COM 
BINED MEASURES. ": 7 : 7 "HOW MANY 
? 1 FOR NO COMBINED MEASURES." .. -997 ? " 1,1,~ COMBINED MEASUR 

ES.":? :? "LIMIT HjNLVj" NOTES PER VOl 
CE.":TRAP 996: INPUT CM 
998 IF CM{1 OR CM}4 THEN? CHR$(2531:S 
OTO 996 
1000 DM=DMtCN:MN=MN+CM:MNT=MNT+CM:MV=M 
L-FRE(O):ML=FRE(O):MVT=MVT+MV:MVA=MVTI 
MN:NM=INT(ML/MVA+0.5)-1 
1001 IF Hl=O THEN CKl=1 
1002 IF H2=0 THEN CK2=1 
1003 IF H3=0 THEN CK3=1 
1004 O$="4":0=I:NS="C":N=0:D$="g":D=DL 
14:L$=HMF":L=B 
1005 IF CKO=l AND CK1=1 AND CK2=1 AND 
CK3=1 THEN V=0:O=3:N=2:D=0:L=0:GOTO 15 

00 
1010 7 "J":? :7 " UENTER MUS 
ICtt":? :? "THIS IS MEASURE ";MNT:? "N 

UMBER OF AVERAGE MEASURES LEFT = "jNM 
1015 IF CKO=O THEN V=O:V$="O":ENT=VO+l 
:60TO 1022 .. 
1017 IF CKl=O THEN V=I:V$="I":ENT=Vl+1 
: 60TO 1022 .. 
1019 IF CK2=0 THEN V=2:V$="2":ENT=V2+1 
:60TO 1022 
1021 IF CK3=0 THEN V=3:V$="3":ENT=V3+1 
1022 IF ENT=NLV THEN? CHR$(2531:? " T -HIS IS THE LAST NOTE THE COMPUTER C 
AN ENTER IN THIS VOICE!" ... 
1023 IF ENDNLV THEN? oJ":? " TOO MAN 
Y NOTES!":60TO 5001 
1030? :? "~ ";U$j": ENTRY "iENT 
1031 ? :? "NOTE?":? :? "WHICH? AF,A,AS --- ... --"., " BF B"" " r CS"·' '0 ... ' •• ' ~' ... J. 

]f,~,~" 
1032 ? " ll',~,S,§,":? " r 
, FS" :? • lif , ~, ~. :? H ~ FO 
Rlw" 
1033 ? :? "ENTER ID1 FOR SAME NOTE-BjN 
$;","jDSi",";"Illl"jO$j","jL$:INPUT AS 
1035 IF A$="R" THEN N=I:0=3:L=0:N$="R" 
:L$="OFF":OS="R":? "}":? "VOICE "jV$j" 
: ENTRY "jENTj", REST":GOTO 1121 
1038 IF A$=BSM H THEN 1211 
1040 N$=A$:IF N$="C" THEN N=0:60TO 112 
o 
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1045 IF N$="B' THEN N=l1: 60TO 1120 
1050 IF N$="BF H OR NS='AS" THEN N=10:6 
OTO 1120 
1055 IF N$="A' THEN N=9:60TO 1120 
1060 IF NS=HAF" OR NS="6S" THEN N=8:60 
TO 1120 
1065 IF N$="6" THEN N=7:60TO 1120 
1070 IF NS="6F" OR N$="FS" THEN N=6:60 
TO 1120 
1075 IF N$="F" THEN N=5:60TO 1120 
1080 IF N$="EH THEN N=4:60TO 1120 
lOBS IF NS="EF" OR NS="OS" THEN N=3:60 
TO 1120 
1090 IF NS="O" THEN N=2:60TO 1120 
1095 IF NS="OF" OR NS="CS" THEN N=I:S0 
TO 1120 
1105 ~ "}":? CHRSI2531:NS="SM":GOTO 10 
30 
1120 TRAP 1120:? H}":? "~ "IV$i": 
ENTRY "iENTi", NOTE ";NS 
1121 ? :? "TOTAL OURATION IN MEASURE A -NO PROGRAM "i 
1122?" VOICE 0 = ·,DIO,OI,OIO,II:? .. 

VO I CE l = ·,0 (!, I) 1 ,0 (1, 11 :?" V 
OICE 2 = ",012,01,012,11 
1123?' VOICE 1 = ",013,01,013,11 
1124 ? :? "DURATION OF NOTE OR RESP": 
? "WHICH? SIXTEENTH":? " EIGHTH' .. .. 
1125 ? " QUARTER":? " HALF . .. 
":? " WHOLE":? "ADO, FOR DOT TEO . ..-NOTES" 
1126 ? "ADD 3 FOR TRIPLET NOTES":? "AO .. -o r FOR TIEO NOTES" 
1127 ? :? "ENTER ~ TO EOIT NOTE "jN$: 
? "ENTER 21 FOR SAME NOTE-"iNSi","jOS; 
" "'"OCTH,OS" "'LS'INPUT A$ 
"-' "" 1129 IF A$="ED" THEN? "}":SOTO 1030 

1131 IF AS="SM" THEN 1211 
1137 O$=A$:IF D$(I,II="S" THEN D=DL/16 
:60TO 1152 
1142 IF D$(I,II="E" THEN 0=DL/B:60TO 1 
152 
1145 IF O$(I,II="Q" THEN D=OL/4:60TO 1 
152 

1147 IF O$(I,II="H" THEN D=OL/2:60TO 1 
152 
1150 IF OS(I,II="W" THEN 0=DL:60TO 115 
2 
1151 ? CHR$(2531:DS="SM":60TO 1120 
1152 IF 0$11,1)=0$ THEN 1158 
1154 IF OSI2,2)="T" THEN 1200 
1155 TRAP 1156:IF 0$13,3)="T" THEN 120 
o 
1156 IF 0$(2,2)="," OR 0$(2,21="3" THE 
N 1158 
1157 ? CHRSI2531:D$:"SM":60TO 1120 
115B IF NS="R" THEN 1200 
1160? "}":? :? "~ ";VS;": ENTRV • 
;ENTj", NOTE ";NSi",Hi" DURATION "iD$ 
1161 ? :? "OCTAVE? 4 60ES UP FROM MIDD -- -LE r":? :? ·WHICH? 3,4,5,6" ... ~ . -... 
1162 ? :? "ENTER ~ TO EDIT DURATION" 
;DS:? "ENTER 5M FOR SAME NOTE-";NS;"," 
;DSj","j"Qll";o$j","jH:INPUT AS 
1163 IF AS="ED" THEN 1120 
1164 IF AS="SM" THEN 1200 
1166 TRAP 1160:DS=AS:0=VALIOS):O=O-3:I 
F O{I) OR 0)3 THEN? CHR$(2531:? "}":60 
TO 1160 
1177 ? "}":? :? :? "VOICE "jVSj H: HJTR 
Y "jENTj", NOTE ";N$;", DURATION "jD$: 
? "OCTAVE "jOi 
117B ? :? "LOUDNESS?":? :? "WHICH? PP, 
P MP":? " MF F FF":? H OFF .'- -'-'-- ... " 
1179 ? :? "NORMAL VALUES:":?" MF FOR -MELODY" 
1180 ? P FOR ACCOMPANIMENT":? :? • -ENTER ED TO EDIT OCTAVE ";O$:INPUT AS - -1182 IF A$="ED" THEN 1160 
1183 LS=A$:IF LS="PP" THEN L=2:60TO 12 
00 
1184 IF L$="P· THEN L=4:60TO 1200 
1185 IF LS="MP" THEN L=6:60TO 1200 
1186 IF L$="MF" THEN L=B:60TO 1200 
I1B7 IF L$="F" THEN L=10:60TO 1200 
IlB8 IF L$="FF" THEN L=12:GOTO 1200 
I1B9 IF LS="OFF" THEN L=0:60TO 1200 
1192 ? CHRS12531:60TO 1177 
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1200 IF 0$(1,1)=0$ THEN 1210 
1202 IF 0$(2,2)="." THEN D=0'3/2 
1204 IF 0$(2,2)="T" THEN OT=OT+O:? CHR 
4(253):? • ENTER OURATION OF TIEO NOTE 
!":FOR W=I TO WT:NEXT W:GOTO 1120 . 
1206 TRAP 1208:IF D$(3,3)="T" THEN OT= 
OT+O:? CHR$(253):? H.ENTER DURATION OF 

TIEO NOTE:":FOR W=1 TO WT:NEXT W:GOTO 
1120 

1208 IF 0$(2,2)="3" THEN D=D*2/3 
1210 O=O+OT:DT=O:IF D()INT(D) OR O(B T 
HEN 1940 
1211 IF 0=3 AND NOI ANO t400 THEN? C 
HR$(253):? " NOTE TOO HIGH!":FOR W=I T 
o WT:NEXT W:GOTO 1160 
1212 D(V,O)=O(V,O)+D:D(V,I)=O(V,I)+D 
1214 IF O(V,O)OM THEN D(V,O)=D(V,O)-O 
:0(V,I)=D(V,I)-0:60SUB 1940 
1216 TRAP 5001:IF V=O AND D(O,O)=DM TH 
EN CKO=I:? CHR$(253) 
1218 IF V=1 ANO D(I,O)=OM THEN CKI=I:? 

CHR$(253) 
1220 IF V=2 AND 0(2,0)=DM THEN CK2=1:? 

CHR$(253) 
1222 IF V=3 AND D(3,0)=DM THEN CK3=1:? 

CHR$(253) 
1224 IF V=O THEN 1500 
1226 IF V=l THEN 1600 
1228 IF V=2 THEN 1700 
1230 IF V=3 THEN 1800 
1500 NO(VO,I)=N(N,0):NO(VO,2)=L:NO(VO, 
3)=D:IF N(N,0)=256 THEN GOTO 700 
1510 VO=VO+l:VOE=VO:GOTO 1005 
1600 NI(Vl,I)=N(N,O):NI(VI,2)=L:NI(VI, 
3)=D:Vl=Vl+1:VIE=Vl:60TO 1005 
1700 N2(V2, 1)=N!N,O):N2(V2,2)=L:N2(V2, 
3)=D:V2=V2+1:V2E=V2:60TO 1005 
1800 N3(V3,1)=N(N,O):N3(V3,2)=L:N3(V3, 
3)=D:V3=V3+1:V3E=V3:60TO 1005 
1901 ? :? CHR$(253);" VOICE UNAVAILADL 
E!":FOR W=1 TO WT:NEXT W:60TO 5000 -1940? :? CHR$(253);" .. DURATION UNAVAIL 
ABLE!":FOR W=1 TO WT:NEXT W:D$=HQ":D=D -L14: GOTO 1120 
5000 TRAP 5000:? H}":?" .tEDIT MEA 

) 

SURE OF MUSIC"':? :? "VOICE?":? :? ·W -HICH? 2,1,~r:INPUT V 
5001 VO=0:VI=0:V2=0:V3=0 
5002 IF V{)O THEN VO=VOE 
5004 IF V=I AND HI=O THEN 1901 
5005 IF V()1 AND Hl=1 THEN Vl=VIE 
5006 IF V=2 AND H2=0 THEN 1901 
5007 IF V()2 AND H2=1 THEN V2=V2E 
5008 IF V=3 AND H3=0 THEN 1901 
5009 IF V()3 AND H3=1 THEN V3=V3E 
5010 IF V<O OR V>3 THEN? CHR$(253):GO 
TO 5000 
5016 IF V=O THEN D(O,I)=D(O,I)-D(O,O): 
D(O,O)=O:CKO=O 
5017 IF V=1 THEN D(I,I)=D(I,I)-D(I,O): 
D (1, 0) =0: CKI=O 
5018 IF V=2 THEN D(2,1)=D(2,1)-D(2,0): 
D(2,O)=0:CK2=0 
5019 IF V=3 THEN D(3,1)=D(3,1)-D(3,O): 
D(3,O)=0:CK3=0 
5020 ? :? CHR$ (253); "EDIT VOICE "; V:FO 
RW=I TO WT:NEXT W:GOTO 1004 
6500 IF ST=I THEN 7510 
6502 ? "}":? " USAVE MUSICH 
":? :? "MOVE CURSOR TO LINE NUMBER (LN 
) AND" 
6505 ? "PRESS RETURN TO ENTER INTO PRO -GRAM. THEN TYPE CONT AND PRESS RETUR 
N TO CONTINUE. • - -.. 
6508 ? :? HLN" -6510? "40 ?#6:?#6; ";CHR$(34);TITLEl$ 
;CHR$(34);" :?#6:?#6; ";CHR$(34);TITLE 
2$;CHR$(34) 
6511 IF HI=O THEN? "60" 
6512 IF H2=0 THEN ? "70" 
6513 IF H3=O THEN? "80" 
6514 STOP 
7510 ST=1:ORD=O:VO=O:Vl=O:V2=0:V3=0:LN 
I=LN1-1 

7520 ? :? "}":? "LN " -7522 FOR LN=I TO 6:LN1=LNl+! 
7525? LNl j " DATA "j 

7530 FOR NS=1 TO 9 
7532 IF NS=9 AND NO(VO,O)=ORD AND NO(V 
O,lJ=256 THEN 7540 
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7535 IF NS=9 THEN? CHR$(126):6DTO 757 
5 
7540 IF NO(VO,O)=DRO AND NO(VO,I)=256 
THEN? CHRS(126):? LNI+lj" DATA 'jNO(V 
O,I)j",";NO(VO,2)j","jNO(VO,3):60TO 75 
80 
7~45 IF NO(VO,O)=ORD THEN? NO(YO,I);" 
,"jNO(YO,2)j",';NO(YO,3);",";:VO=VO+I: 
ORD=ORD+l:NEXT NS 
7550 IF NIIVI,O)=ORD THEN? NlIVI,I);" 
, " I l-U I V 1 , 2) ; • , .; N I (V 1 , 3) j " , " j : VI =V 1 +l : 
ORD=ORD+l:NEXT NS 
7560 IF N2IV2,O)=ORD THEN? N2IV2,I)j" 
,";N2(V2,2);",";N2IV2,3);",H j:V2=V2+1: 
ORD=ORD+l:NEXT NS 
7570 IF N3(V3,O)=ORD THEN? N3IV3,I)j" 
,";N3(V3,2)j","jN3IV3,3);",H;:V3=V3+1: 
ORD=ORD+I:NEXT NS 
7575 NEXT LN 
7580 ? :? "ENTER LINE NUMBERS AND CONT 
INUE. ": STOP 
7590 IF NOIVO,I)()256 THEN GOTO 7520 
7600 LNI=LNI+l:GOTO 30 
8450 ? "I":? " .lSAVE ON DISKETT 
Eli":? :? "SAVE PLAY PROGRAM AND DATA 
WITll THE" 
8451 ? "INITIAL GROUP OF MEASURES BUT 
ONLY DATA IN SUBSEQUENT SAVES." 
8452 ? :? "!!!!Bl m..at[ ;;.;0 I.;.SK:.:;.ET~TE~!_ ":? : 
? "ENTER LINE NUMBER AND CONTINUE." 
:? 
8453? "..J..L":? "8460 LIST ";CHR$(34)j 
"D:SONGHjSN;".ENT";CHR$(34);",";LNS;B, 
"; LtB: STOP 

S 
A 

T 
B 

~ tl 
~ 

• • ~ "- ,j 

f.i 

~. - .. 
./ 

.... - .. 
• • • • 

t.., • .- " - - 1-- r- r-"' 

8454? H}":? :? "PROGRAM BEING SAVED." 
8461 IF LNS=39 THEN LNS=101:? "}":? :? 
"ENTER LINE NUMBERS TO CLEAR MEMORY F 

ORNEXT SROUP OF MEASURES." 
8462 FOR W=I TO WT:NEXT W:LN=LNS-I 
B463? "}":? "LN ":LNF=LNS+15:IF LNF}= 
LNI THEN LNF=L~ 
8464 FOR W=LNS TO LNF:LN=LN+I:? LN:NEX 
T W 
8465 SN=SN+ 1:? :? "ENTER LI HE NUMBERS 
AND CONTINUE.": STOP 
8466 LNS=LNF+i:IF LNS(=LNI THEN 8463 
B46B ? "}":? :? "LOAD OR ADD THIS HUSI 
C PROGRAM AND" 
B469 ? "ADDITIONAL DATA TO ANOTHER PRO 
GRAM WITH ENTER "D:SONGI.ENT"" 
B470 LNS=LN1:FOR W=i TO WT:NEXT W:GOTO 

985 
9031 TRAP 30:? :? "SAVE ON CASSETTE OR 
":? :? "RE-ENTER LINE NUMBERS":? :? "W 
HICH?":? :? "ENTER 1 TO PLAY" .. .. 
9450 ? "}":? " **SAVE ON CASSETT 
Eli":? :? "SAVE PLAY PROGRAM AND DATA 
WITH THE" 
9452 ? :7 "ENTER LINE NUMBER AND CONT 
INUE.": ? 
9453 ? "a":? "B46O LIST B;CHRS(34); 
"C";CHR$(34);",H;LNS;",H;LNI:STOP 
9454 ? "I":? :? "ON BELL, SET RECORDER 

TO RECORD AND PRESS RETURN." - -9469 ? "ADDITIONAL DATA TO ANOTHER PRO 
GRAM WITH ENTER "CUR 

c. • 
~ r;. I 

a· (J 
~. 

"'" 'Q 
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A.3=X~ Character 
Generator 

"----------------~------by Alan J. Zett 

Atarl Character Generator is an 
Atari utility program requiring 16K 
RAM. 

The first thing to do before running 
the Character Generator is to press 
SYSTEM RESET. Then load the pro­
gram, and type RUN. It is absolutely 
necessary to press SYSTEM RESET 
prior to running any program using a 
modified character set. Forgetting to 
do so can cause the computer to lock 
up and lose the program currently in 
memory. 

After about twenty seconds you 
should see, all the characters (except in­
verse) displayed on the left side of the 
screen; a large box displayed on the 
right side; and at the bottom the 
message "Edit character or Save 
file?" Let's assume for now that you 
type "E." 

The message "X, Y coordinate of the 
character?" will now be displayed. 
This is prompting you for the horizon­
tal (X) position of the character, which 
is between 0 and F, and the vertical (Y) 
position, which is between 0 and 7. 
Type them in together. For this 
example we'll type 0,2 (the comma is 
optional) which corresponds to the 
blank space character. 

The computer will now put that 
character into a small box, and an ex­
panded version in the large box next to 
it. In this case the character is blank, so 
nothing is put in either box. 

The rrlessage at the bottom shows 
you the" nine different commands 
available to yoU in the modify mode. 
You should also see a blinking" + " in 

) 

the large box on the right. This is your 
cursor. It shows you where the next 
modification will take place. Note: 
Only DELETE and RETURN make 
actual changes to the character set as 
stored in memory; the other commands 
affect only the display. 

To plot a block in the character, use 
the SET command. Use the arrow keys 
to position the cursor where you want 
to make a change, and press "s" to 
turn the block on. To do the opposite, 
type' 'R" to RESET the block (make it 
blank again), positioning the cursor in 
the same way as for the SET com- -
mand. If you want to erase the entire 
drawing pad, type "E" for ERASE. 
Or, to start with all blocks on, type 
"w" to WHITE out all blocks. 
Reversing the drawing is done by typ­
ing "I" for INVERSE. 

If you want to load in another 
character with which to start your 
design, type "c" for COPY. You will 
be asked to select a character, and its 
pattern will then be copied onto the 
drawing pad. 

If you accidentally choose the wrong 
character to modify, you can cancel the 
MODIFY mode at any tme by hitting 
the ESC key. This allows you to 
ESCAPE to the "X,Y of character" 
mode. The DELETE command lets 
you change your mind about a 
modification by restoring the current 
character to its unmodified form. 

Finally, when everything is correct, 
hit RETURN to make the change both 
in memory and on the screen. 
Remember that this change is not per­
manent, and can be changed again by 
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using any of the commands. 
For our example, let's draw a series 

of vertical stripes in the large box. 
When everything is just right, press 
RETURN. Right in front of your eyes, 
all blank spaces on the screen should 
turn a different color. 

You can keep on modifying all night 
if you want, but for now, we'll call it a 
day. When you see the message "X, Y 
of ... ," press RETURN again. This 
will take you back to the original 
menu. From here, select the "s" op­
tion to save the file. The computer will 
ask, "Want to SAVE (YIN) ?" In 
case you hit "s" by accident, type N. 
Otherwise, type Y and hit RETURN. 
The prompt, "To Cassette or Disk?" 
will be displayed; answer with a .. c" 
or "D." 

If you said "D," then answer the 
next question with the 8-letter filename 
plus a 3-letter extension, .all preceded 
by a "D:". Answer the next question 
"Is this right?" with a "Y" or "N", 
and hit RETURN. 

If you said "C", for a cassette save, 
then you'll hear two beeps. Prepare the 
cassette and press RETURN. After the 
save, type "Y" to continue or "N" to 
stop. 

Now that you've saved it, what can 
you do? This is the best part! Write 
your program between lines 2 and 
31999 using the characters that will be 
modified where necessary. When it's 
all done and totally debugged, type 
either ENTER"C:" for cassette or 
ENTER"D:filename.ext" for disk. 
This will merge the custom character 
set into your program, and it should 
run perfectly the first time. 

Two final notes: First, the new pro­
gram will take an extra 1.25K of 
memory and will take longer to 
initialize. Second, after every 
GRAPHICS command you must insert 
a POKE 756, PEEK (106) + 1. This is 
because the GRAPHICS command 
restores the character set pointer in 
memory. The new set is still there, but 
the pointer must be reset to access it. 

One benefit from this is that you can 
toggle back and forth between the two 
character sets by typing POKE 756, 
224 to get the original set and POKE 
756, PEEK (106) + 1 for the new set. 
Note that PRINT CHR$(125) clears 
the screen as does GRAPHICS 0, but 
does not affect the current character 
set. 
Editor's note: 

XFR$, which you willfind printed as 
a series of periods in the program 
listing, actually contains a Machine 
Language routine that quickly sets up a 
redefined character set for the Atari. It 
is very difficult to represent this string 
in the listing of the program, so here 
are explicit instructions on how to type 
it. 

In these instructions, each key is 
represented by something between 
brackrts. Thus [hJ means to type a 
lower-case "h"; likewise, [A taril 
means tp press the Atari logo key, 
which is found next to the right-hand 
shift key, and [CTRL-NJ means to 
press the "N" key while holding down 
the HCTRL" key. Special note: [lJ is a 
the numeral one - it is not the lower-' 
case version of "L"! 

Type the following sequence exactly 
to produce XFR$: 
[hJ [AtariJ DJ [AtariJ [CTRL-,J 
[AtariJ [CTRL-EJ [KJ [CTRL-EJ [MJ 
DJ [CTRL-.J [CTRL-EJ [NJ [%J 
[AtariJ [jJ [CTRL-XJ [iJ [CTRL-AJ 
[AtariJ [CTRL-EJ [LJ [spacebarJ 
[AtariJ [CTRL-,J [AtariJ [lJ [MJ 
[CTRL-Q] [KJ [HJ [PJ [yJ UJ [LJ [fJ 
[NJ [%J [NJ [IJ [dJ [PJ [mJ [AtariJ 
[CTRL-.J 
Variables 
A$: Misc. string input. 
B: Binary bit value counter. 
B(i): Modified character pointer array 
(-1 = not modified). 
C: Character byte value. 
CC: Current character at cursor posi­
tion. 
CH: Command character. 
CU: Cursor character. 
CX: Cursor X position. 
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CY: Cursor Y position. 
FL: Modify flag. 
HEX$: Used in converting hex input 
to decimal. 

55 55 55 55 55 55 55 55 55 55 55 
55 55 
55 Atari BASIC 55 
55 'Character Generator' 55 
55 Author: Alan J. Zett 55 
55 Copyright (c) 1982 55 
55 SoftSide Publications, Inc 55 
55 55 
55 55 55 55 SS 55 55 S5 55 55 55 

Initialization. 

10 OPEN 11,4,0,"K":OPEN 12,12,0,"S· 
12 CLR :DIM B(127),HEX$(16) 
14 DIM A$(14):60SUB 10000 
20 HEX$="0123456789ABCDEF" 
22 5ETCOLOR 2,9,2:5ETCOLOR 4,4,4 
24 POKE 82,21 

Redraw entire display. 

30 ? CHR$(125):POKE 752,1 
32 PDSITIDN 19,0 
33 ? • CHARACTER 6ENERATOR • 
34 POSITION 19,1 
35 ? BY ALAN J. ZETT 
36 FOR X=7 TO 16 STEP 9:POSITION 2,X 
38 ? • 0123456789ABCDEF ";:NEXT X 
40 FOR X=8 TO 15:POSITION 2,X 
42 ? CHR$(X+168);:POSITION 19,X 
44 ? CHR$(X+lb8);:NEXT X 
50 POSITION 4,5:? "Character set:"; 
60 POKE 766,1:FOR X=O TO 7 
62 FOR y=o TO 15:POSITION Y+3,X+8 
b4 ? CHR$(u16+Y);:NEXT Y:NEXT X 
66 POKE 766,0:POKE 752,1 
70 POSITION 2b,7:? "qrrrrrrrre"; 
71 REM (CTRL) 'QRRRRRRRRE' 
72 POSITION 2b,16:? "xrrrrrrrrc"j 
73 REM (CTRL) 'XRRRRRRRRC' 

, ) »)) 

KP: Key pressed? (No = 255.) 
START: Starting location in memory 
of new character set. 
W, X, Y, Z: Misc. 

80 FOR X=8 TO 15:POSITION 26,X 
82 ? a= =";:NEXT X 
83 REM (SHIFT) '= =' 
90 POSITION 24,14:? "qrd"j 
91 REM (CTRL) 'QRD' 
92 POSITION 24,15:? "= ="j 
93 REM (SHIFT) '= =' 
94 POSITION 24,16:? ·zrx"j 
95 REM (CTRL) 'ZRX' 

Select main program options. 

100 60SUB 9000:POSITION 2,20 
102 POKE 752,0 
104 ? "~dit character or Eave file"; 
106 INPUT AS 
108 IF A$!1,1J="S" THEN 570 
110 IF A$(l,I)()"E" THEN 100 

Input and adjust value oJ character. 

120 60SUB 9000:POSITION 2,20:TRAP 66 
122? "X,V coordinate of the character 
ap INPUT A$ 

130 IF A$(LENIA$»("O" OR A$(LEN(A$») 
"7" THEN 120 
140 TRAP 33333:Y=VALIA$(lEN(AS»):X=1 
150 IF A$(l,l)(}H£XS(X,X) THEN X=X+l:I 
F X<17 THEN 150 
160 X=X-l:IF X)15 THEN 120 
170 POKE 752,I:Z=X+V*16 
172 POSITION 25,15:POKE 766,1 
174 ? CHRS(Z);:POKE 766,0 
180 IF 1<32 THEN Z=Z+64:60TO 200 
190 IF Z<96 THEN Z=Z-32 

Draw character onto pad. 

200 POKE 82,27 
210 FOR Y=O TO 7:X=0:C=PEEK(START+V+Zt 
8):B=256 
220 B=B/2:IF B(l THEN 270 
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230 POSITION X+27,Y+8:X=X+l 
240 IF (C-B)(O THEN? H "j:SOTO 260 
250 IF (C-B»=O THEN? A_";:C=C-B 
260 SOTO 220 
270 NEXT Y 

Get command; branch to appropria.te 
routine. 

2BO GOSUB 9000:POSITION 2,20:POKE B2,2 
290 POKE 752,1:? "Copy, Delete, Erase, 
Inverse, Reset,":? :? "Set, White, ES 

£~pe, ~ to' store."j- .. -
300 POKE 752,I:POKE 764,255:CX=27:CY=B 
310 POSITION CX,CY:SET 12,CC 
320 POSITION CX,CY:PUT 12,CC:KP=PEEK(7 
64):CU=43:IF CC<>32 THEN CU=!7! 
330 IF KP=255 THEN POSITION CX,CY:PUT 
12,CU:SOTO 320 
340 SET 11,CH:IF CH=155 THEN 470 
350 IF CH=27 THEN 120 
352 IF CH=ASC("E") THEN 790 
354 IF CH=ASC("C") THEN B20 
356 IF CH=ASC("D") THEN BI0 
357 IF CH=ASC("W") THEN 1000 
35B IF CH=ASC("I") THEN 1020 
360 IF CH=ASC("-") THEN CY=CY-l 
370 IF CH=ASC("=") THEN CY=CY+l 
3BO IF CH=ASC("+"1 THEN CX=CX-l 
390 IF CH=ASC("t") THEN CX=CX+l 
400 IF CH=ASC("S"1 THEN CC=lbO:SOTO 32 
o 
410 IF CH=ASC("R") THEN CC=32:S0TO 320 

Move cursor on pad. 

420 IF CX(27 THEN CI=34 
430 IF CX)34 THEN CX=27 
440 IF CY<B THEN CY=!5 
450 IF CY>15 THEN CV=B 
460 SO TO 310 
470 POSITION CX,CY:PUT 12,CC 

Modify character. 

480 FOR y=o TO 7:X=0:B=256:CC=I:C=X 
490 B=8/2:IF B<1 THEN 540 

500 POSITION X+27,Y+8:X=X+l:SET 12,CC 
510 IF CC=32 THEN 530 
520 IF CC=160 THEN C=C+B 
530 GOTO 490 
540 POKE START+Y+ZlB,C 
550 NEXT V:POSITION 34,15 
560 PUT 12,CC:B(ZI=Zl8 
562 FL=O:FOR Y=O TO 7 
564 IF PEEK(START+Y+ZlB)(>PEEK(57344+Y 
+HBI THEN FL=1 
566 NEXT Y:IF FL=O THEN B(Z)=-1 
56B GOTO 120 

Save file. Note: Correct spacing is 
critical in these lines. 

570 PRINT CHR$(125):POKE 82,2 
5BO TRAP 990:POSITION 2,5 
582 ? "You want to SAVE (V/N)"j 
584 INPUT A$:IF A$(1,llO"Y" THEN 30 
590 ? "To .£.assette or ~isk·;: INPUT A$ 
600 IF A$()"D" THEN 620 
610 ? "Enter file 'D:FILENA"E.EXT'" 
612 INPUT A$:? "Is '"jA$j"' correct ?" 
j 

614 SET 11,CH:IF CH=78 THEN 610 
620 OPEN 13,8,0,A$ 
630 PRINT fi3;"1 SO SUS 32000:CLR" 
640 PRINT fi3j"32000 POKE 106,PEEK(106) 
-5:SRAPHICS 0:START=(PEEK(106)+1)t256: 
POKE 756,START/256:POKE 752,1" 
650 PRINT 13j"32010 DIH XFR$(38):XFR$= 

U j CHRS(34); n. I •••••••••• II I ••••••••••• 

•••••••••••• "jCHR$ (34) 
651 REM Line 650: Replace string of 
.'5 with the string in the docu.en­
tation. 
660 PRINT 13j"32020 I=USR(ADR(XFR$)):R 
ESTORE 32100" 
670 PRINT 13j"32030 READ X:IF X=-1 THE 
N RESTORE :RETURN" 
6BO PRINT 13j"32040 FOR Y=O TO 7:READ 
Z:POKE X+Y+START,Z:NEXT Y:SOTO 32030" 
690 LN=32100:LI=I:FOR Z=O TO 127 
700 IF B(Z)=-1 THEN 750 
710 PRINT 13jSTR$(LN);" DATA "j 
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720 PRINT 13jSTR$(B(Z))j 
730 FOR Y=O TO 7:PRINT 13j","jSTRS(PEE 
K(START+Y+Zt8))j:NEXT Y 
740 PRINT 13 j HII:LN=LN+LI 
750 NEXT Z:PRINT 13jSTR$ILN)j" DATA "j 
STR$(-l):CLOSE 13:TRAP 33333 
760 POKE 764,255:? :7 "WANT TO CONTINU 
En;: INPUT A$ 
770 IF A$(I,l)="Y· THEN 30 
780 7 CHRS(125):END 

Erase command. 

790 FOR Y=8 TO 15:POSliiON 27,Y 
800 7 n "j:NEXT Y:GOTO 300 

Delete command. 

810 B(Z)=-I:FOR Y=O TO 7:POKE START+Y+ 
Zi8,PEEK(57344+Y+Zl8):NEXT Y:GOTO 120 

Copy command. 

820 60SUB 9000:POSITION 2,20 
822 ? "X,Y of character to copY"j 
824 INPUT A$ 
830 IF A$(LENIAS))("O" OR ASILENIAS))} 
"7 U THEN 820 
840 POKE 752,I:Y=VAL(AS(LEN(A$))):X=1 
850 IF A$(I,IJ{)HEX$(X,X) THEN X=X+l:I 
F X{17 THEN 850 
860 X=X-l:IF X)15 THEN B20 
870 W=X+YU6 
880 IF W<32 THEN W=Iil+64:60TO 900 
890 IF W<96 THEN N=W-32 
900 FOR Y=O TO 7 
910 X=0:C=PEEK(START+Y+Wl8):B=256 
920 B=B/2:IF B(1 THEN 970 
930 POSITION X+27,Y+B:X=X+l 
940 IF IC-B)(O THEN? II ";:60TO 960 
950 IF (C-B)=O THEN 7 • "j:C=C-B 
960 60TO 920 .. 
970 NEXT Y 
980 60TO 2BO 

) 

Error trap. 

990 7 :? :7 " INPUT ERROR, RE-ENTER. " 
:60TO 5B2 

White command. 

1000 FOR Y=B TO 15:POSITION 27,Y 
1010 7 II uj:NEXT Y:60TO 300 

Inverse command. 

1020 FOR Y=8 TO 15:FOR X=27 TO 34 
1030 POSITION X,Y:6ET 12,CH:POSITION X 
,Y 
1040 IF CH=32 THEN PUT 11,160 
1050 IF CH=160 THEN PUT 12,32 
1060 NEXT X:NEXT Y:60TO 300 

Erase old messages. 

9000 POKE 752,I:POSITION 0,20 
90107 "!!!! !"j:POKE 752,0:RETURN :REM 
Replace! with [ESC](SHIFT](DELETE] 

9020 REM 5 (ESC>(SHIFT><DELETE}'S 

Download new character set, and reset 
modification pointers to -1. 

10000 POKE 106,PEEKII06)-5:6RAPHICS 0 
10010 START=(PEEK(106)+I)f256 
10020 POKE 756,STARTI256:POKE 752,1 
10030 ? "INITIALIZING ••• " 
10040 DIM XFR$(38) 
10050 XFR$=" •••••••••••••••••••••••••• 

10051 REM Line 10050: Replace .'s with 
the string listed in the documenta­
tion. 
10060 Z=USRIADR(XFR$)):FOR Z=O TO 127 
10070 BIZJ=-I:NEXT Z:RETURN 
32767 SAVE "D:CHARGEN.AJZ":STOP 
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RANDOM 
ACCESS 

~.:u --';~~·.~:~0~ DATABASE 
~~ by Mark Pelczarski .... 1:====:::;;_ .. 1111.~\~ Atari version by Paul Marentette 

Random Access Database is an in­
formation management program for 
an Atari 400/800, requiring 32K RAM 
and a disk drive running under DOS 2. 

In-memory databases are limited in 
size because data must fit into available 
RAM. For example, if you had a 40K 
machine, you could have a database of 
approximately 170 90-byte records. 
With the random access database (and 
480 free sectors on a disk) more than 
770 of these records could fit in the 
database. Moreover, in-memory data­
base managers must save all data to 
disk whenever the data changes. With a 
large quantity of data, this is both 
time-consuming and inefficient. 

Before examining the Random Ac­
cess Database, let's consider how Atari 
handles random disk access. The 
NOTE and POINT instructions are 
used to keep track of where each 
record resides on the disk. When a file 
is opened in mode 12 (OPEN #IOCB, 
12,0, "D:FILENAME") an internal 
pointer positions the disk's read/write 
head at the beginning of the file. Under 
program control, the POINT #IOCB, 
Sector ,Byte instruction is then used to 
reposition the disk head at any sector 
and byte in the file. 

In this manner the computer can 
automatically calculate where a record 
resides on the disk, and bring only that 
record into memory. Only one com­
plete record ever resides in RAM; this 
frees up the bulk of memory for stor­
ing the pointers (disk addresses) for 
each record in the database. Since each 
pointer uses only 3 bytes, a much larger 
database can be created. 

The pointers, consisting of the sector 
(1-720) and byte (1-125) address of 
each record, are stored in P$. They 
could be stored in a numeric array, but 
that would require 12 bytes of memory 
for each sector-byte pair. Instead, by 
using the CHR$ and ASC functions, 
the two numbers can be stored in 3 
bytes. The first two bytes store a sector 
number. Byte #1 contains the number 
of 256's in the sector number; byte #2 
contains the remainder; and byte #3 
contains the byte portion of the disk 
address. Thus an address of sector 550, 
byte 63 would have a pointer in the P$ 
string consisting of CHR$(2), CHR$ 
(38), and CHR$(63). 

The routine from line 1070 to 1110 
writes blank records into the disk file 
and stores their NOTEd addresses in 
the P$ string using the CHR$ function. 
Lines 170 to 180 contain a reverse pro-
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cess which uses the ASC function to 
decode the P$ characters into byte and 
sector numbers and then point the disk 
head to the calculated address. The 
program then reads (line 1160) or 
writes (line 1140) a record at that 
address. 

space. The variable RA keeps track of 
total file space already set aside. When 
more space is needed, another block is 
added on. 

Every database file you create will 
have two disk files associated with it: 
The one with a ".DAT" extension will 
hold the actual records, and the other 

Stepping Through the Program with a" .HDG" extension will hold the 
Lines 110 to 700 contain variable heading names, file size information, 

initialization, frequently used and the P$ string containing the 
subroutines, and the main menu and pointers to all records in the" .DAT" 
disk directory read routines. file. The heading file is saved in lines 

Now let's examine the file initializing 1180 to 1260. Variables BLK and RA 
routine. Starting at line 850 the number are saved along with the others so that 
and names of headings are established. the database program always knows 
The numeric array B(NH + 1) is used to how a particular file is blocked and 
store the starting bytes of each field what space is already set aside. The 
since we are allowing fields to have dif- ". HDG" file will grow in size as the 
ferent lengths. database grows; as more records are 

Throughout the program the, S, E added, the pointer string gets longer, 
and L variables specify the start, end, and that string is saved up to its current 
and length of a field within the total length. 
record. These values are recalculated When an old file is loaded (lines 720 
any time the field in question changes. to 800), the ".HDG" file is read first 

Once the headings are known, the and variables are dimensioned as need­
program calculates the maximum ed. Then a routine at line 820 is called 
number of records that can be accom- to read into memory one complete set 
modated, given the two limiting factors of fields for the first heading. In other 
of available RAM and disk space. words, the first heading's contents for 
Then the tricky business starts. We every record are placed in memory. 
could set aside enough disk space for The CH variable keeps track of which 
MX records; but, if the database is a heading is the current one. If a sort or 
small one, disk space will be search is done on a different field, that 
unnecessarily dedicated to the database field's contents for every record are 
file. We could add a new record to the read in using this same routine. 
end of the file each time one is needed; The add and change records routines 
but that is wasteful too - Atari's File share a common input data subroutine 
Management System grabs a new disk (lines 1710-1730). If, when a record is 
sector every time a record is added (us- being added (line 1600), available file 
ing 10 mode 9) and ignores any vacant space (RA) has been filled, a new block 
bytes that might have existed on of space is created by calling the 
previously used sectors. routine at line 1070. The variable 10 is 

The way I solved this problem was to set to 9 so that the file is opened in the 
"block" records in groups that come append mode. In the change record 
as close as possible to filling complete section the variable CS is checked to 
sectors. Up to 50 records (an arbitrary see if any changes were made to the 
number) can be in a block. An efficient current record. If so (CS = 0), then the 
block size between 1 and approximate- subroutine at line 1140 is called to 
ly 50 is calculated in lines 1000 to 1040, rewrite the record at the same location 
and then the subroutine at line 1070 is on the disk from which it was read. 
called to do the actual setting up of file In the delete and sort records 
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routines the real beauty of random ac- named "Addresses, "with six headings: 
cess is seen in action. When a record is Name, Street Address, City, State, Zip 
deleted from the database it is not Code, and Phone Number. You might 
removed from the disk. Instead, the want to add an extra heading (or more) 
pointer to that record's disk space is for some kind of code. I might use 
moved to the end of the P$ pointer "Computer" for my seventh heading, 
string (line 1900) so that the deleted so! would know what kind of com­
record's disk space can be made puter a particular person owns. 
available for new records. In the sort Your data will be organized into 
routine, whenever the sort field is mov- what you can picture as a table. The 
ed around, the corresponding pointers headings should be your column 
in the P$ string are moved around too. I headings, and each row would have 
In effect, the records are never moved 'one set of information across those 
on the disk - only the pointers get headings. A set of such information is 
sorted! called one record. Once a file has been 

Data is automatically saved when created, any future time that you use 
you quit the program. (Don't exit the the database you only have to give the 
program any other way than the Q file name ("Addresses" is our ex­
menu option!) If you want to save a ample) and all the information will 
copy of your file in the midst of work- automatically be loaded from disk. 
ing, the save option will save a copy of 
your current heading and pointer file. 
The data itself is always saved 
automatically, immediately after it is 
entered or changed. 

Running The Database 
The first choice you will have is 

whether to initialize a new file or load 
an existing file. The first time you use 
it, you'll have to initialize a file. 
Thereafter, when you want to access 
that data, you will load the file. 
Anytime you want to create a new file 
with a different type of data, you'll use 
the initialize option. Several different 
files will fit on a disk and you can use 
as many different data disks as you 
like. A few examples of files would be 
a mailing list (name, address, city, 
etc.), checkbook list (to whom, 
withdrawals, deposits ... ), and an in­
ventory list (stock number, description 
number, in stock, -on order, etc.). 
Whatever records you want to keep can 
usually be stored in this type of 
database format. 

To initialize a new file, you must 
give your file a name, then tell the com­
puter how many headings .you want 
and the names and lengths of the 
headings. An example would be a file 

The Main Options 
After initializing or loading, you are 

given a list of choices for manipulating 
your database. Here are the choices in 
brief form: 
(S) SAVE current data 
(P) PRINT data (to screen or printer) 
(A) ADD new data 
(C) CHANGE some of your data (such 
as an address change) 
(D) DELETE a record 
(T) SORT 
(F) FILE names - catalogs the disk 
(N) NEW data file - equivalent to quit­
ting and re-running program) 
(Q) QUIT - done (don't use any other 
method to get out or you may lose 
data) 

Adding A Record 
This is your logical first choice since, 

with no data in memory, the other op­
tions aren't too useful. Choose (A) 
from the options page and you'll be 
asked for information to fill each of 
your headings for one record. After 
you've filled one record, you'll be 
returned to the options page. Because 
of disk limitations, commas, colons, 
and semicolons don't work in the data. 
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Also see the note below about sear­
ching and sorting numeric fields. 

Printing A Record 
To see if your data is really there, 

type "P" to print your record. The 
program will ask if you want it put in a 
special format (8) or default format 
(D). Choose (D) for the moment. After 
choosing, you'l1 be asked if you want it 
on the screen (S) or the printer (P). 
Then, after that choice, a list of 
headings will be displayed, followed by 
the choices "Begin" and "Return to 
Menu." Type the number next to the 
word "Begin," and press RETURN. 
Each record you have in memory will 
be displayed in sequence. If you're 
printing them to the screen, pressing 
any key advances to the next record. 
The ESC key returns you to the option 
page. All the other choices mentioned 
above will be explained under 
"searching" and "formatting." 

Searching 
When printing, changing, or deleting 

records, you have the choice of selec­
ting individual items, subsets of your 
data, or the entire set of data. This is 
done through the search routine. When 
you used the print routine above, you 
chose to print all the data by selecting 
"Begin" before any other choice. Each 
of the headings is also listed at that 
point, along with "Record Number." 
By choosing the number beside any of 
the headings or "record number," you 
elect to do a search under that heading. 
You are then asked if you want to look 
for an item that is less than or equal to, 
equal to, or greater than or equal to a 
value you'll give. After choosing 1, 2, 
or 3, respectively, you'll be asked for a 
value for comparison. Example: If you 
want to search for all records with 
names starting with A through G, you 
would want NAME,choice 1,G, where 
"G" is the value used for comparison. 
If you want all records from number 20 
through the end of the file, you would 

choose RECORD NUMBER,choice 
3,20. 

You also have the option of specify­
ing the beginning of a value for com­
parison. If you wanted all records from 
people whose ZIP code starts with a 
"60" (as 60185), you can specify ZIP 
CODE,choice 2,60*. The asterisk says 
that anything may follow. This is also 
an easy way to find records without 
knowing exact information. If you 
can't spell Pelczarski, you can try 
"PEL*" and you'll find the record. 

To start the actual search, you must 
choose "Begin." A hidden option here 
is that you may specify several search 
criteria (up to 8). I might, for example, 
want to find everyone in my list whose 
ZIP code begins with "60" and who 
owns an Atari. I would specify ZIP 
CODE,equal to,60*; then I'd specify 
COMPUTER,equal to,ATARI. Then I 
would choose "Begin." Having done 
this, I'd be asked if I want the item to 
meet all of the conditions or any of 
them. If I choose "all," I would find 
only those people who both own an 
Atari and have a ZIP code beginning 
with "60." "Any" would give me all 
Atari owners plus all the people in ZIP 
code "60." 

Changing Records 
To change a record, choose (C) from 

the options menu. After you specify 
the search criteria you want, if any, the 
appropriate records will appear on the 
screen. The items under each heading 
will then be shown in sequence, and the 
program will wait for you to strike 
"K" to keep, "C" to change, or "R" 
to keep the remainder of the record. If 
you strike "C," you'll be asked to pro­
vide the new information. 

Deleting Records 
After choosing (D) from the options 

menu, and going through the search 
steps, the records in question will be 
displayed, and you'll have to verify 
that you want to delete the particular 
record, because, once deleted, a record 
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is gone forever. Strike the "Y" key to 
delete. 

Saving a File 
When you want to sign off for the 

day, just choose the (Q) option; your 
file is automatically saved, and the pro­
gram will end. The (S) option will save 
your current file, but will not end the 
program. It is a good idea to save im­
portant information on two separate 
disks, using one as a backup. 

Sorting 
The (T) option of the menu allows 

your items to be sorted in ascending or 
descending order, under any heading. 
Alphabetic items are sorted 
alphabetically, and numeric items are 
sorted as strings. This means that 
numbers won't always come out the 
way you want. 125,34, and 7 will come 
out in that order because strings are 
sorted according to their first 
character. To get a correct numeric 
sort, you must add leading zeroes to 
the maximum number of places, so 
that all the numbers in your file are the 
same length. In our example, you 
should use 007, 034, and 125; these 
values will sort properly. 

Disk Directory 
Menu option (F) will show you the 

filenames of the files on your disk. 

Switching Data Files 
You can load or create a new file 

without rerunning the program by 
selecting menu option (N). Be sure to 
verify that your current file has been 
saved. 

Formatting Output 
This program's formatter may well 

be the most versatile around. Although 
it can't do everything, it does much 
that "professional" database 
managers cannot. Basically, you can 
specify the exact form in which you 

you can't mix records across a page. 
Another limitation is that there is no 
way to print a one-time heading. 

But let's move on to what the for­
matter can do. You can specify which 
headings shall be printed, and where, 
as well as additional character strings 
that are not stored as part of your 
database file (examples of these might 
be your company name or an expanded 
version of a heading, rather than the 
heading itself). 

To create a format, choose the 
special-format option when printing. 
You'll be asked if you want to load or 
create one. Naturally, the first time, 
you'll have to create it. Draw out ex­
actly what you want printed for your 
form. You'll be telling the computer, 
line by line, what it looks like. Your 
choices are (1) Heading, (2) Item, (3) 
Tab, (4) Next line, (5) String, and (6) 
End. Here's one example using the 
"ADDRESSES" file I mentioned 
earlier. The format will print mailing 
labels like this: 

Mark Pelczarski 
1206 Kings Circle 
West Chicago IL 

60185 

Here are the format commands 
(numerically, my headings are 1 Name, 
2 Address, 3 City, 4 State, 5 ZIP, 6 
Phone, 7 Computer): 

Commands 
Item, Name 
Next Line, 1 
Item, Address 
Next Line, 1 
Item, City 
Tab, 16 
Item, State 
Next Line, 1 
Tab, 12 
Itein, ZIP 
Next Line, 3 
End 

What To Type 
2, 1 
4, 1 
2, 2 
4, 1 
2, 3 
3, 16 
2,4 
4, 1 
3, 12 
2, 5 
4, 3 
6 

want each record printed. Each record The" 1" after the next line means to 
is printed in sequence, meaning that skip down one line. The "3" at the end 
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skips down three lines before printing 
the next label. Note that none of the 
actual headings is used in this format, 
nor is the phone number. 

Another example is a format that 
will print a separate little form for each 
person in the database. This is what I'll 
have printed: 

THIS PERSON HAS AN 

NAME JOE TATE 
PHONE 555-1212 

ATARI 

Here's the format to do it: 
String, ---------­
Next Line, 1 
String, THIS PERSON HAS AN 
Next Line, 2 
Tab,9 

55 55 55 55 55 55 55 55 55 55 55 
55 55 
55 Atari BASIC 55 
55 'Database I I' 55 
55 Authors: 55 
55 Mark Pelczarski 55 
55 and Paul Marentette 55 
S5 Copyright (c I 1982 55 
55 50ftSide Publications, Inc 55 
55 55 
55 55 55 55 55 55 55 55 55 55 55 

110 NO=O:Nl=I:N2=Nl+Nl:N3=Nl+N2:N4=N2+ 
N2:N6=N3+N3:N7=Nl+N6:N8=N6+N2:NI4=NB+N 
6:NI7=NI4+N3:NI25=125:CL=13:RA=NO 
120 DIM AS(260):DIM FISINI41,FN$(NB),F 
HS(NI4),FMT$INI4):CH=NO:DL=156 
130 DIM Cl(N7),C2(N71,FS(400),B$(100), 
C$(100):NI=-Nl:FI$="D:D:FH$="D:" 
131 DIM SRT$(215):FOR I=Nl TO 215:READ 

A:SRT$(I)=CHR$(A):NEXT I 
132 DATA 104,201,5,240,15,16B,240,5,10 
4,104,136,208,251,132,213,169;1,133,21 
2, 9b,lM, 133, 216,104, 133,215,104 
133 DATA 141,251,6,104,141,250,6,104,1 

.. ) ) 

Item, Computer 
Next Line, 2 
Heading, Name (Hdg. #1) 
Tab,7 
Item, Name (Item #1) 
Next Line, 1 
Heading, Phone (Hdg. }6) 
Tab,7 
Item, Phone 
End 

I'll let the top line of the next item to be 
printed be the bottom line for the 
previous item, so I can just end the for­
mat after printing the last item. 

That's all there is to formatting. 
Play around with it a bit to see what it 
does for you. After a format is created, 
you'll be asked to name it; it will 
automatically be saved to disk. Later, 
you'll be able to load it by name when 
you need it. 

04,133,218,104,133,213,104,133,212,104 
,104,133,217,169,0,133,209,133,214 
134 DATA 162,1,165,215,133,205,165,216 
,133,206,173,25(1,6,133,222,173,251,6,1 
33,223,24,165,205,133,203,101,218 
135 DATA 133,205,165,206,133,204,105,0 
,133,206,24,165,222,133,220,105,3,133, 
222,165,223,133,221,105,0,133,223 
136 DATA 164,207,169,I,20B,2,208,188,1 
97,217,240,10,177,205,209,203,144,21,2 
40,12,176,55,177,205,209,203,144 
137 DATA 49,240,2,176,7,196,208,176,41 
,200,144,219,169,1,133,209,164,218,136 
,177,205,72,177,203,145,205,104 
138 DATA 145,203,192,0,208,241,160,3,1 
36,177,222,72,177,220,145,222,104,145, 
220,192,0,208,241,232,224,0,208 
139 DATA 2,230,214,228,212,208,134,165 
,213, 197,214,208,128, 165,209,201,0,20B 
,162,169,0,133,212,133,213,96 
140 OPEN IN2,N4,NO,"K:":GRAPHIC5 NO:SE 
TCOLOR N2,CL,N4:SETCOLOR N4,CL,N4:GOTO 
290 

150 FOR W=Nl TO 400:NEXT W:RETURN 
160 REM SET RANDOM ACCESS POINTER 
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170 SEC=ASC(PSIRiN3+Nl,RtN3+Nl))i256+A 
SCIP$(RiN3+N2,RiN3+N2)):BYT=ASC(P$(RtN 
3+N3,RiN3+N3)) 
180 POINT #Nl,SEC,BYT:RETURN 
190 TI$=" ":TI$(BINH+Nl)-N2)=" ":TI$(N 
2)=TIS:RETURN :REM BLANK RECORD 
200 POSITION ~6, 22: FN$='"':? CHRS (DU;» 
ENTER FILE NAME ";:INPUT FN$:IF FN$="" 

THEN 240 
210 IF FNSINl,NI)("A" OR FN$(Nl,Nl)"Z 
" THEN 240 
220 FI'IN3)=FNS:FIS(LEN(FIS)+NI)=H,DAT 
":FOR I=NI TO LENIFN$):IF FNSII,I)="," 
THEN 240 

230 NEXT I:FH$IN3)=FNS:FHS(LEN(FHS)+Nl 
)=",HDG":RETURN 
240 POSITION N6 j 22:? CHRSIDL);"INVALID 

NAME," jl GOSUB 150: 60TO 200 
249 REM Lines 250-260: Replace lower 
case with the corresponding control 
character, 
250 ? CHR$(125);"brrrrrrrrrrrrrrrrrv 

FILE: ";FN$ 
260 ? "b** DATABASE II *jv RECS: ";N 
I+NI:? "brrrrrrrrrrrrrrrrrv"; 
270 IF RA)NO THEN? H FREE: ";MX-NI­
NI; 
280 ? :? :? :RETURN 
290 FN$="NONE":GOSUB 250:? "II) INITIA 
LIZE A NEW FILE" 
300? "IL) LOAD A SAVED FILE?":? :7 "e 
ELECT? ";:6ET #N2,A:IF CHRSIA)="!" THE -N 60SUB 860:GOTO 340 
310 IF CHRS(AI()"L" THEN 290 
320 60sua 600:IF JJ=NO THEN 290 
330 60SUB 200:GOSUB 720 
340 IF JJ)NO THEN 360 
350 ? :? "FOR WARM RESTART: 60TO 360": 
STOP 
360 TRAP 360:CLOSE #N3:60SUB 250:? "IS 
) SAVE CURRENT FILE" 
370? HIP) PRINT DATA" 
380 ? "(A) ADD DATA" 
390? "IC) CHANGE A RECORD" 
400 ? R(D) DELETE A RECORD" 

410 7 "IT) SORT" 
420? "IF) LIST FILE NAMES" 
430? "(NI START NEW FILE" 
440 ? "(Q) QUIT":? 
450 ? :? :? "§Ibill Hi 
460 GET #N2,A:? CHR$(A) 
470 IF CHR'(A)="S" THEN GOSUB 1180:60T 
o 360 
480 IF CHR$(A)="P· THEN 60SUB 1280:GOT 
o 360 
490 IF CHR$IA)="A" THEN GOsua 1600:GOT 
o 360 
500 IF CHR$IAI="C" THEN SB=N3:BOSUB 21 
80:60TO 360 
510 IF CHR$(A)="D" THEN SB=N4:FS=Nl:60 
sua 2180:60TO 360 
520 IF CHR$(AI="T" THEN BOSUB 1970:60T 
o 360 
530 IF CHR$IAI="F" THEN BOSUS 600:60TO 

360 
540 IF CHR.IAI="Q" OR CHR$(A)="N" THEN 

560 
550 GOTO 360 
560 IF 55 THEN 580 
570 GOSua llBO 
580 CLOSE #Nl: IF CHR$ IAI ="N" THEN CLR 
:RUN 
590 TRAP 40000:BRAPHICS NO:END 
600 POSITION N2,16:? CHR$IDLI;"DATA FI 
LES:":TRAP 610:0PEN DN3,N6,NO,"D:.,DAT 
":GOTO 620:JJ=NO 
610 POSITION N4,20:? "CAN'T READ DISK 
DIRECTORY,":CL05E #N3:GOSUB 150:RETURN 
620 INPUT #N3,A$ 
630 FOR I=N17 TO 20:FOR J=N2 TO 29 STE 
P 9:IF LENIASI(N!7 THEN 680 
640 POSITION J,I:? A$(N3,10):JJ=JJ+Nl: 
INPUT DN3,A$:NEXT J:NEXT I 
650 IF LENIA"(NI7 THEN 680 
660 POSITION 8,23:? "PRESS !.Ii!2 FOR 
MORE ";:6ET #N2,A 
670 FOR 1=23 TO N17 STEP -Nl:POSITION 
NO, I:? CHR$(DL);:NEXT I:GOTO 630 
680 TRAP 360:IF JJ=NO THEN? :? "NO DR -TA FILES IN DIRECTORY";:GOSUB 150 
690 CLOSE DN3:POSITION N6,23:IF CHR$IA 
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)OHL" THEN? "PRESS RETURN TO CONTINU 
E "pGET IN2,A 
700 RETURN 

-
710 REM LOAD SUBROUTINE 
720 JJ=Nl:BOSUB 2S0:? :? "LOADING "jFN 
$j:TRAP 840:0PEN #N3,N4,NO~ 
730 INPUT #N3,NH,NI,HL,IL,MX,BLK,RA 
740 DIM H$(HLtINH+l)),B(NH+l),I$IMXtIL 
+NI),P$IMXiN3), T$(NHiIL+IL) 
750 FOR I=NO TO NH+Nl:INPUT #N3,J:B(I) 
=J:NEXT I:DIM T!$IB(NH+I)-Nl):I$=" H:I 
SIMXtIL-NI)=" ":IS(N2)=I$:SEG=Nl 
7bO INPUT #N3,M:!F LEN(A$)=NO THEN 78 
I) 

770 H$ISEG1=M:SEG=SEG+250:GOTO 7bO 
780 INPUT #N3,PL:FOR I=Nl TO PL:8ET DN 
3,BYT:P$(I)=CHR$IBYT1:NEXT I 
790 CLOSE #N3:0PEN #Nl,12,NO,FI$:SOSUB 
820 

800 SS=Nl:RETURN 
810 REM READ ITEMS UNDER HEADING CH 
820 S=B(CH):E=BICH+Nl1-Nl:L=E-S+Nl:FOR 

I=NO TO NI:R=I:SOSUB 170: INPUT #Nl,TI 
$ 

830 I$(I!L+Nl,IiL+L)=TI$(S,E):NEXT I:R 
ETURN 
840 ? CHR$(15b) jCHR$(253) j "QISK ACCESS 
.I!l.!l.!!li"j:CLOSE #NI:CLOSE #N3:JJ=NO:GOS 
UB 150:POP :80TO 340 
8S0 REM INITIALIZE SUBROUTINE V.2 
8bO GOSUB 200 
870 GOSUB 250:? :? "HOW MANY HEADINGS 
";:TRAP 870: INPUT NH:IF NHeNl THEN 870 
880 ? :? "EtHER MAXIMUM HEADING LENGTH 

Rj:TRAP 880: INPUT HL:IF HL(NI THEN 88 
o 
890 TRAP 1120:DIM H$(HL'NH),BINH):NH=N 
H-Nl:NI=-Nl:H$="":B(O)=Nl:IL=NO:GOSUB 
2S0 
900 FOR I=NO TO NH 
910? :? "HEADING #";I+Nl;H :H;:INPUT 
A$:J=LENIA$):IF J)HL THEN? "MAXIMUM L 
ENSTH IS ";HL;R, REENTER":GOTO 910 
915 IF J=NO THEN 910 
920 IF LtN(A$)(HL THEN A$(LEN(A$)+N1J= 
• ":GOTO 920 

930 TRAP 930:? "MAXIMUM LENGTH OF RjM 
(Nl,J)j": "j:INPUT J:TRAP 1120:BII+I)= 
B(I)+J:IF J}IL THEN IL=J 
940 H$ILENIH$)+Nl)=A$:NEXT I 
950 MX=INTIIFRE(0)-20001/(IL+N3)):TRAP 

840:0PEN #N3,b,NO,"D:t.t":REM FIND SP 
ACE ON DISK 
9bO INPUT #N3,A$: IF LEN(A$)(t417 THEN 9 
80 
970 SOTO 9b0 
980 CLOSE IN3:TRAP 1120:FREE=VAL(AS(NI 
,3))tNI2S-«NH+l)tHL):FREE=INT(FREE/IB 
(NH+I)+N3)):IF FREE(MX THEN MX=FREE 
990 BOSUB 2S0:? "DISK SPACE REPORT:" 
1000? :? "DATABASE CAPACITY = ";MI;" 
RECOHDS":LRECL=E(NH+Nl):BLK=SO:LO=NI25 
:HI=BLK:IF HI)MX THEN HI=MX 
1010 FOR I=HI TO NI STEP -NI:IF LRECLt 
I< SEC THEN 1030 
1020 FREE=LRECLiI/NI25-INT(LRECLiI/NI2 
Si:IF FREE(LO THEN LO=FREE:ELK=I 
1030 NEXT I:? :? "BLOCK SIZE = ";BLK;" 

RECORDS. • 
1040? :? "SECTORS/ELK = ";INT(BLKlLRE 
CL/NI25+0.5J:SOSUB 150 
1050 DIM 1$ (MXtIL+Nl) ,P$(MXiN3I, TU(B( 
NH+I)-NIl,T$INHtIL+IL):I$=" ":I$(MliIL 
-NI)=" ":I$(N2)=I$:GOSUE 150 
lObO IO=8:R=NO:E=BLK-NI:GOSUB 1070:JJ= 
NI:RETURN 
1070 aOSUB 190:TRAP 840:? :? :? "ONE M 
OMENT ... ALLOCATING DISK SPACE":? "FOR 
RECORDS ";R+I;" TO "jE+lj" ... " 
1080 CLOSE BNl:DPEN DNl,IO,NO,FI$:FOR 
I=R TO E:NOTE #Nl,SEC,BYT:HI=INTl5ECI2 
5bl:LO=SEC-HI*25b:S=ItN3 
1090 P$IS+NI,5+NIJ=CHR$IHI):P$(S+N2,S+ 
N2J=CHR$(LO):P$(S+N3,S+N3)=CHR$(BYT) 
1100 PRINT ~Nl;TI$:NEXT I:CLOSE DNI:OP 
EN DNI,12,NO,FIi:RA=E 
1110 S5=NO:RETURN 
1120 ? :? "ERROR - FILE NOT INITIALIZE -D":JJ=NO:GDSUB 150:RETURN 
1130 REM WRITE RECORD R FROM TI$ 
1140 TRAP 840:BOSUB 170:PRINT INI;TI$: 
TRAP 3bO:RETURN 
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1150 REM READ RECORD R INTO TIS 
1160 TRAP 840:R=I:GOSUB 170:INPUT INl, 
TI$:TRAP 360:RETURN 
1170 REM WRITE HDG FILE 
1180 JJ=Nl:GOSUB 250:? :? "~ "jFtl 
$j:TRAP 840:0PEN #N3,N8,NO,FH$ 
1190 PRINT IN3jNH:PRINT IN3jNI:PRINT I 
N3jHL:PRINT ilN3jIL:PRINT IN3jHX:PRINT 
tN3jBLK:PRINT ilN3jRA 
1200 FOR I=NO TO NH+Nl:PRINT IN3jBII): 
NEXT I:SEB=Nl 
1210 IF LENIH$)(=SEG+249 THEN PRINT IN 
3jH$ISEG,LENIH$I):GOTO 1240 
1220 PRINT ilN3jH$ISEB,SEB+249):SEG=SEG 
+250:IF SEG)LENIH$J THEN 1240 
1230 GO TO 1210 
1240 PRHlI IN3 j"Il:PL=LENIP$):PRINT ilN3 
jPL 
1250 FOR I=Nl TO PL:BVT=ASCIP$II)J:PUT 

DN3,8YT:NEXT I 
1260 CLOSE BN3:SS=Nl:RETURN 
1270 REM PRINT SUBROUTINE VERS.3 
1280 FS=Nl:IF NI=-Nl THEN BOSUB 2850:R 
ETURN 
1290 GOSUB 250:? "FORMATTED OUTPUT? IV 
IN) ";:GET IN2,A:? :IF CHR$IA)="V" THE 
N GOSUB 2870:TRAP 360:FS=N2:GOTO 1320 
1300 IF CHR$IA)()ltl" THEN 1280 
1310 FS=Nl:BOTO 1330 
1320 IF FS=N2 AND H="i THEN 1280 
1330 BOSUS 250:SB=Nl:? "IS) SCREEN or" 
:? "IP) PRINTER ?"j:GET il2,A:? :IF CHR 
$IA)="P" THEN SB=tl2:BOTO 1350 
1340 IF CHR$(A)()"S· THEN 1330 
1350 BOSUB 2190:CLOSE lIN3:POKE 752,NO: 
RETURN 
1360 REM PRINT ONE RECORD VERSo 4 
1370 ? CHR$(125J;:ON FS GOSUB 1430,146 
O:POSITION N2,22:? "PRESS !I.!llifi I~ 
FOR MENUJ II j 
1380 SET DN2,A:IF A=27 THEN RS=Nl 
1390 RETURN 
1400 REM PRINT ONE RECORD TO PRINTER, 
VERS.4 
1410 ON FS BOSUB 1420,1460:RETURN 

1420 IF SB=N4 THEN? CHR$(125)j 
1430 PRINT lIN3:PRINT IN3j"RECOR~ "jI+N 
I:PRINT #N3:FOR J=NO TO NH:S=BIJ):E=BI 
J+l)-Nl 
1440 PRINT lIN3jH$IJiHL+Nl,J*HL+HL)j" II 

jTI$IS,E):NEXT J:RETURtl 
1450 REM PRINT ONE FORMAT 
1460 J=Nl:T=NO:B$=''':IF F$ILENIF$))()II 
6" THEN F$ILENIF$JJ="6" 
1470 Jl=VALIF$IJ,J)J:J=J+Nl:IF Jl(5 TH 
EN N=VALIF$IJ,J+NIJJ:J=J+N2 
1480 ON Jl GOTO 1490,1500,1510,1520,15 
40,1590 
1490 A$=H$INiHL+Nl,N'HL+HL):SOTO 1570 
1500 S=BIN):E=BIN+NIJ-NI:L=E-S+NI:A$=T 
I$IS,E):60TO 1570 
1510 FOR QQ=Nl TO N:B$ILENI8$)+Nl)=" • 
:NEXT QQ:BOTO 1580 
1520 PRINT ilN3jB$:IF N)Nl THEN FOR J2= 
N2 TO N:PRINT #N3:NEXT J2 
1530 B$="":60TO 1580 
1540 J2=J 
1550 IF F$IJ2,J2J()"!" THEN J2=J2+Nl:G 
OTO 1550 
1560 A$=F$IJ,J+IJ2-J)-Nl):J=J2+Nl 
1570 B$(LENIB$)+NIJ=A$ 
1580 GOTO 1470 
1590 PRINT #N3jB$:RETURN 
1600 SS=NO: IF NI+IU=MX THEN? :? "FILE -IS FULL":GOSIJB 150:RETURN 
1610 R=NI+Nl:IF R(=RA THEN 1640 
1620 GOSUB 250:E=RA+BLK:IF E)MX-Nl THE 
N E=MX-Nl 
1630 IO=9:60SU8 1070 
1640 G05UB 250:? :? "RECORD NUMBER ";14 
I +N2 j • I ENTER ! TO END)":? :? : FOR J = 

NO TO NH: SOSUB 171 0 
1650 IF A$IN1,Nl)="!" THEN J=NH:NEXT J 
: RETURN 
1660 NEXT J:NI=NI+N1 
1670 BOSUB 1140:S=BICH):E=BICH+NI)-NI: 
L=E-S+N1 
16BO I$INIiL+Nl,NliL+LJ=TI$IS,E) 
1690 GOTO 1600 
1700 REM DATA aWUT SUBROUTINE VERS.l 
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1710 ? H$IJiHL+l,JiHL+HLlj" : Ij:INPUT 
A$:S=BIJI:E=B(J+II-NI:L=E-S+NI 

1720 IF LENIA$I(L THEN A$ILEN(A$I+Nll= 
• ":SOTO 1720 
1730 TI$IS,EI=A$:RETURN 

1740 REM CHANGE SUBROUTINE VERS.2 
1750 SOSUB 250:? "ICI CHANGE ITEM, IKI 

KEEP ITEM, OR":? "(RI KEEP REMAINDER 
OF RECORD" 
1760? :? "RECORD ";I+Nl:CS=Nl:RS=NO:F 
OR J=O TO NH:? :S=B(JI:E=BIJ+NII-NI:L= 
E-S+Nl 
1770? H$IJtHL+Nl,JtHL+HLlj" : "jTI$IS 
,EI; n ?"; 
1780 IF RS=Nl THEN PRINT :60TO 1840 
1790 SET IN2,A:IF CHR$(AI()"C" AND CHR 
$IAI()"K U AND CHR$(AI()"R" THEN 1790 
1800 ? CHR$IAI:IF CHR$(AI="K" THEN 184 
o 
1810 IF CHR$(AI="Rn THEN RS=Nl:S0TO 18 
40 
1820 POKE 752,NO:GOSUB 1710:POKE 752,N 
1 

1830 CS=140 
1840 NEXT J:RS=NO:IF CS=NO THEN R=I:SO 
SUB 1140:S=BICH):E=BICH+NII-NI:L=E-S+N 
I:I$IItL+14l,ItL+LI=TI$(S,EI 
1850 RETURN 
1860 REM DELETE SUBROUTINE VERS.2 
1870 ? :POKE 752,NO:? "DELETE THIS REC 
ORD? "; 
1880 SET #N2,A:IF CHR$IAI()"Y" AND CHR 
$IAI()·N" THEN 1880 
1890 ? CHR$IA):POKE 752,14l:IF CHR$(AI= 
"N" THEN 1950 
1900 A$=P$ fUN3+Nl, UN3+N31 :P$IHN3+NI 
I=P$II!N3+Nl+N31:P$IRAtN3+Nll=A$ 
1910 I$ILENII$I+Nll=" II 

1920 L=B(CH+Nl)-BICH):I$IItL+Nl)=I$IIl 
L+L+Nll:IF LEN(I$I=Nl THEN I$="~:60TO 

1940 
1930 I$=I$INl,LENII$I-NI) 
1940NI=NI-NI:SS=NO:I=I-Nl 
1950 RETURN 
1960 REM SORT ROUTINE 

) 

1970 IF NI=-NI THEN SOSUS 2850:RETURN 
1980 SOSUB 250:FOR J=NO TO NH:? "(";J+ 
Nl;"1 ";H$IJtHL+Nl,JtHL+HLI:NEXT J 
1990? :? "SORT WHICH HEADING I;:INPUT 
Jl:Jl=JI-NI 

2000 IF J1<NO OR JDNH THEN RETURN 
2010 IF Jl<)CH THEN CH=Jl:GOSUB 820 
2020 SOSUB 250:? ·IAI ASCENDINS, OR (D 
I DESCENDINS":SET IN2,A:IF CHR$IAI="An 

THEN A=NO:GOTO 2050 
2030 IF CHR$IAI:nD" THEN A=NI:60TO 205 
o 
2040 60TO 2020 
2050? :? ·SORTIN6 .•• ·j:POKE 207,NO:PO 
KE 208,L-Nl:T=USRIADR(SRT$I,ADRII$I,AD 
RIP$),L,NI+Nl,AI 
2160? "COMPLETED,":60SUB 150:SS=NO:RE 
TURN 
2170 REM SEARCH SUBROUTINE, VERSo 2 
2180 IF NI=-NI THEN 60SUB 2850:RETURN 
2190 Il=NO:I2=NI:J=NO:Cl(NOI=-Nl:BS=NI 
: NF=Nl 
2200 BOSUB 250:? ·SEARCH CRITERIA:":? 
:? "0) RECORD NUMBER" 
2210 FOR I=NO TO NH:PRINT ItNI;"1 ";H$ 
IItHL+Nl,ItHL+HL):NEXT I:? :? NH+N2j HI 
BEGIN" 

2220 POSITION N2,20:? "WHICH FIELD: "i 
: INPUT I:IF I(NO OR I)NH+N2 THEN 2220 
2230 IF I=NH+N2 THEN Cl(JI=-Nl:S0TO 23 
70 
2240 C1(J)=I-NI 
2250 POSITION N2,21:? "II) (= (2) 
= (3)= ";:INPUT A:C2IJI=A:I 

F C2IJ)(Nl OR C2(JI)N3 THEN 2250 
2260 POSITION N2,22:? 'VALUE:";:IF CI( 
J)=-Nl THEN 2310 
2270 PRINT" "i:INPUT A$ 
2280 IF LENIA$I(IL THEN A$ILEN(A$I+Nl) 
=' ·:60TO 2280 
2290 C$(JtIL+NI,JtIL+IL)=A$:J=J+NI:IF 
J}N7 THEN 2380 
2300 60TO 2200 
2310 PRINT nap HlPUT h'IF Wdl OR DN 
I+Nl THEN 2310 
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2320 I=I-Nl 
2330 IF C2(J)=NI THEN 12=1 
2340 IF C2(J)=N2 THEN 11=1:12=1 
2350 IF C2(J)=N3 THEN 11=1 
2360 GO TO 2200 
2370 IF J(N2 THEN 2400 

2380 POSITION N2,21:? CHR$(DL);"I) ITE 
M MUST MEET ALL CONDITIONS·:? CHR$(DL) 
; "2) ITEM MAY MEET ANY CONDITION • j: IN 
PUT BS 
2390 IF BSeNl OR BS)N2 THEN 2380 
2400 RS=NO:JI=CI(NO):DS=NO:FOR J=NO TO 
7:IF Cl(J)=-NI THEN J=7:GOTO 2420 

2410 IF Jl()CI(J) THEN JI=-N2 
2420 NEXT J 
2430 IF Jl)-Nl AND Jl()CH THEN CH=Jl:G 
OSUB 820 
2440 IF Jl=-N2 THEN DS=Nl 
2450 TRAP 2480:IF SB=N2 THEN OPEN #N3, 
N8,NO,·P:·:TRAP 360:60TO 2490 
2460 OPEN #N3,NB,NO,·E:·:POKE 752,NI:T 
RAP 3bO:SETCOlOR N2,Cl,N4:SETCOlOR N4, 
Cl,N4 
2470 POSITION N2,22:? ·SEARCHING ••• ·;: 
GOTO 2490 
2480 CLOSE #N3:? ·PRINTER NOT ON LINE" 
: SO TO 2840 
2490 1=II-Nl:FOR 19=11 TO I2:I=I+Nl 
2500 IF DS=NO THEN S=B(CH):E=B(CH+NIl­
Nl:l=E-S+Nl:T!$(S,El=I$(I*l+Nl,Itl+l): 
GOTO 2520 
2510 GOSUS 1160 
2520 AS=NO:FOR J=NO TO N7 
2530 IF C1(J)=-NI THEN J=N7:GOTO 2720 
2540S=B(CIIJ)J:E=B(Cl(J)+NI)-NI:L=E-S 
+Nl:B$=C$(JtIl+NI,JiIl+L):A$=TI$(S,EJ 
2550 FOR T=l TO NI STEP -NI:IF A$(T,T) 
=" • THEN NEXT T:A$=··:GOTO 2570 
2560 A$=A$ (N I, TJ 
2570 FOR T=l TO Nl STEP -Nl:IF B$(T, T) 
=" • THEN NEXT T:B$=··:GOTO 2590 
2580 8"*=BS (NI, TJ 
2590 ON C2(J) GOTO 2600,2620,2670 
2600 IF A$(=B$ THEN 2690 
2610 SO TO 2710 

2620 IF AS=B$ THEN 2690 
2630 IF T=NO THEN 2710 
2640 IF B$(TJ()"t" THEN 2710 
2650 IF A$(Nl, T-NI)=BS(Nl, T-Nl) THEN 2 
690 
2660 GOTO 2710 
2670 IF AS)=B$ THEN 2690 
2680 60TO 2710 
2690 IF BS=N2 THEN AS=Nl:J=N7 
2700 GOTO 2720 
2710 IF BS=Nl THEN AS=N2:J=N7 
2720 NEXT J 
2730 IF AS=NO AND SS=Nl THEN 2750 
2740 IF AS=NO OR AS=N2 THEN 2810 
2750 IF DS=NO THEN GOSUS 1160 
2760 NF=Q:IF 58=1 THEN SOSUB 1370 
2770 IF SB=N2 OR SB=N4 THEN GOSUB 1410 
2780 IF SB=N3 THEN SOSUB 1750 
2790 IF SB=N4 THEN GOSUB 1870 
2800 IF RS=Nl THEN 19=12 
2810 POSITION N2,22:? "SEARCHING ••• 

"j:NEXT 19:POKE 7 
52,NO:IF RS THEN RETURN 
2820 IF NF THEN POSITION N2,22:? "NO M 
ATCHES FOUND ... " j : GOTO 2840 -
2830 POSITION N2,22:? "END OF FILE .•• " 
j 

2840 ? CHR$ (253) ; • RETURN FOR MENU";: GE 
T #N2,A:RETURN ~ 
2850 ? CHRS(253);"NO DATA IN MEMORY,": 
GOSUB 150:RETURN 
2860 REM PRINT FORMATTING, V.l 
2870 SOSUB 250:!F F$="" THEN 2900 
2880 ? "SAME FORMAT?";: GET IN2, A: PR IN 
T :IF CHRSIAJ="Y· THEN RETURN 
2890 IF CHR$(A)()"N· THEN 2870 
2900 ? "(U LOAD FORMAT or":? "(C) CRE 
ATE FORMAT "j:GET ~N2,A:? :IF CHRS(AJ= 
"C" THEN 2970 
2910 IF CHR$(A)()'lU THEN 2870 
2920 F$="":GOSUB 3180:IF FMT$="D:" THE 
N RETURN 
2930 TRAP 2950:0PEN #N3,N4,NO,FMT$ 
2940 INPUT #N3,NF:FOR J=NO TO NF:INPUT 
IN3,A$:F$(LEN(FS)+Nl)=A$:NEXT J:SOTO 
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2960 
2950? "FORMAT ";FMTS;" NOT FOUND":SOS 
UB 150:FMT$="":FS="" 
29bO CLOSE IN3:RETURN 
2970 TRAP 2970:NF=NO:J=NO:FS="":SOSUB 
25~:? "START IN THE UPPER LEFT CORNER 
AND":? "WORK ACROSS EACH LINE,":? 
2980? "I:HEADINS":? "2:ITEM":? "3:TAB 
":? "4:NEXT LINE":? "5:STRINS":? "b:EN 
D"'? , . 
2990 INPUT Jl:IF JI(NI OR Jl)Nb THEN 2 
990 
3000 F$(LEN(FS)+NIJ=STRS(Jl):J=J+Nl 
3010 ON Jl GOTO 3020,3020,3050,3050,30 
90,3110 
3020 60SUS 250:FOR T=NO TO NH:PRINT T+ 
Nl;"1 ";HS(TtHL+NI,TiHL+HL):NEIT T 
30.30? :? "WHICH? "p INPUT T:T=T-NI: IF 

T(NO OR T)NH THEN 3030 
3040 SOTO 30bO 
3050 ? "HOW MANY? ";: INPUT T: IF WH 0 
R T>99 THEN ? "OUT OF RANGE.": 60TO 305 
o 
30bO A$=STRS\T):IF T<10 THEN A$="O":A$ 
(LENIA$)+Nl)=STRS(TJ 

) 

3070 F$(LEN(FS)+N1J=A$:J=J+N2 
3080 SOTO 3100 
3090? "STRING: ";:INPUT A$·:A$(LEN(AS) 
+NI)="!":F$ILENIF$J+N1J=A$:J=J+LENIA$J 
3100 SOSUS 250:60TO 2980 
3110 TRAP 3170:60SUB 3180:IF FMT$="D:" 
THEN F$="":RETURN 

3120 OPEN IN3,N8,NO,FMT$ 
3130 PRINT IN3;INTIILEN(F$)-NIJ/250) 
3140 FOR J=NO TO INT(ILENIF$)-NI)/250) 
:IF LEN(F$)(Ji250+250 THEN? IN3jFSIJ* 
250+Nl,LENIF$)):60TO 31bO 
3150 PRINT IN3jFS(J*250+Nl,Ji250+250): 
NEXT J 
31bO CLOSE IN3:RETURN 
3170 ? "FORMAT OUTPUT ERROR":60SUB 150 
:CLOSE #N3:RETURN 
3180 SOSUB 250:FMT$="D:":? "ENTER FORM 

AT NAME "j:INPUT A$:J=LENIA$):IF J(NI 
THEN RETURN 
3190 FOR I=Nl TO J:IF A$II,I)="," THEN 

? :7 "INVALID NAME":60SUB 150:60TO 31 
80 I 

3200 NEXT I: FMTS(3) =A$: FMH IJ+N3) =", F 
MT":RETURN 
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Microtext 
1.2 

by Jon Voskuil 

Microtext 1.2 is a word-processing 
program for an Atari with 16K RAM. 
A printer is desirable. 

lines to be displayed; pressing 
RETURN will cause the scrolling to 
continue; and pressing E will enter the 
editing mode. 

Upon running, Micro text 1.2 In the editing mode, you can move a 
displays a mostly blank screen with an cursor up and down through your text, 
instruction summary line at the to locate any line which you want to 
top. You can either start typing, or load edit or delete. This movement is ac­
a previously saved file from disk or complished with the up- and down­
tape. arrow keys. You have four options 

Holding down CTRL, and then while in the editing mode: Pressing 
pressing S, L, R, P, or E, will access ESC will exit to the review mode; 
the save, load, review, printout, or edit pressing D will delete the line at the 
functions. Although not mentioned in cursor; pressing X will delete 
the command summary on the screen, everything from the cursor to the end 
pressing CTRL-Q will quit the of the text; and pressing RETURN will 
program. allow you to edit the line at the cursor. 

Saving and loading files is simply a If you choose to edit a line, the 
matter of answering the questions screen will first clear, and then display 
about the medium to be used (tape or a number of lines of text with a gap of 
disk) and, if disk, the file name. Once several lines in the middle. The cursor 
you have entered a file name, it will be will be positioned at the beginning of 
used as the default until you specify the line you have chosen to edit, and 
another one or exit the program: Just you can proceed to type in a new line to 
press RETURN when asked for the file replace the old one. The new one can 
name. This simplifies repeated saves be shorter than the original, or may oc­
during entry of a long document. cupy multiple screen lines. Any part of 

The review function causes the com- the original line that you want retained 
puter to return to the beginning of the must be retyped: Whatever you type in 
text in memory and scroll through it to will replace the entire line. When you 
the end. During this scrolling, you can have finished entering the new text, 
press any key to pause. Then, pressing press CTRL-F (not RETURN, unless 
the spacebar will cause one or more you want a carriage return in the text 
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itself). The computer will determine 
whether the text lines need to be rear­
ranged, and then return you to the 
review mode. 

The printout function allows you to 
send your text to a printer, after se­
lecting margins, and line spacing. 
Pressing RETURN in response to the 
offered options will select the default 
value indicated. 

Program Notes 
The DIMension statement in line 120 

reserves memory for the strings which 
hold the text. The numbers listed work 

55 55 55 55 55 55 55 55 55 5S 55 
55 55 
55 Atari BASIC 55 
55 'Microtext 1.2' 55 
55 Author: Jon R. Voskuil 55 
55 Copyright (cl 1982 55 
55 50ft5ide Publications, Inc 55 
55 55 
55 55 55 55 5S 55 5S 55 55 55 55 

10 DIM CL$(II:CL$=CHR$(1251:PRINT CL$ 
15 POKE 752,1 
20 POSITION 8,8:PRINT !1M I C ROT E X 
T 1. 2" 

30 POSITION 12,12:PRINT "BY JON R. V05 
KUIL" 
40 PRINT :PRINT "COPYRIGHT 1982 sons 
IDE PUBLICATIONS' 
50 FOR Z=1 TO 1000:NEXT I 

Initialization. 

99 REM INITIALIZATION 
100 PRINT CL$:TRAP 20000 
120 DIM L$(401,T$(140001,B$(II,C$(11,C 
R$ i 11, LIN$ (371, lNXH (401, F$( 141, S$ (371 
,FT$(141,LP(5001,TT$(401,X$(51 
125 DIM P$(2551,PP$(BOI,Q$(371,Fl$(141 
130 BKSP=126:RTN=155:SPC=32:B$=CHR$(12 
61:CR$:::CHR$(20) 
135 T$="H:L$="":LP(O)=O 

) ) ) F) 

for 40K system with DOS booted, but 
will need to be adjusted downward if 
your system has less available memory. 
All REM lines may be deleted without 
affecting the program's operation, to 
gain more memory space. Many of the 
individual program lines could also be 
squeezed together on multiple-state­
ment lines; this kind of packing has 
been avoided for the sake of clar­
ity, but would increase available 
memory and possibly execution speed. 
Of course, you should first verify your 
typing with SWAT before you make 
any changes. 

140 CHAR=l 
150 LN=1 
160 LIN$=H----------------------------
---------":S$=" 

170 OPEN #1,4,0,"K:" 
180 LWID=36 
laS POKE 752,0 
190 V=2:H=2 
200 POSITION 2,0:PRINT ""SAVE "LOAD 
"REVIEW AEDIT "PRINT"; 
210 POSITION 2,I:PRINT LIN$j 
220 POSITION H,V:PRINT R "j8$; 

Input loop. 

499 REM INPUT LOOP 
500 GET #1,C:C$=CHR$(CI 
520 IF C=RTN THEN C$=CRt 
639 REM BACKSPACE 
640 IF C()8KSP THEN 720 
650 IF CHAR(2 THEN L$="":GOTO 500 
660 PRINT Bi;" ";B$; 
670 CHAR=CHAR-l 

675 IF CHAR<2 THEN 500 
680 L$=L$(l,CHAR-ll 
700 GOTO 500 
719 REM CHK FOR GTRL CHAR 
720 IF C(SPC THEN 2000 
739 REM CHK FOR END OF LN 
740 CHAR=CHAR+i:IF CHAR(LWID OR C=SPC 
OR C=RTN THEN 760 
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750 60SUB 1000 
759 REM ADD TO STRINS 
760 L$(CHAR-l)=C$ 
779 REM RETURN 
780 IF CORn~ THEN 880 
820 PRINT C$ 
840 SOSUB 6000:SLOC=0 
850 CHAR=l 
860 60TO 500 
879 REM PRINT ON SCRN 
880 PRINT C$j 
899 REM UPDATE SPC PNTER, CHK FOR END 
OF LINE 
900 IF C=32 THEN SLOC=CHAR-l:IF CHAR=L 
WID THEN SOSUB 6000:CHAR=1:SLOC=0:PRIN 
T 
920 SOTO 500 

Subroutine to break line at a space and 
to Initialize the next line. 

1000 IF SLOC=O THEN PRINT :SOTO 1100 
1020 SS=LWID-SLOC-l:FOR J=1 TO SS:PRIN 
T BS;: NEXT J 
1040 FOR J=1 TO SS:PRINT U "i:NEXT J:P 
RINT 
1050 IF SLOC=LEN(L$) THEN LNXT$=uu:60T 
o 1100 
1060 LNXT$=L$(SLOC+l) 
1080 L$=L$(l,SLOC) 
1100 SOSUB 6000 
1110 L$=LNXH 
1115 LNXH="" 
1120 PRINT L$i 
1140 CHAR=LEN(L$)+2 
1150 SLOC=O 
1160 RETURN 

Subroutine to process command codes. 

1999 REM PROCESS CTRL CHAR 
2000 V=PEEK(S4):H=PEEK(B5) 
2050 TL=LEN(T$) 
2060 T$(TL+l)=LS 
2070 POSITION 2,0:PRINT SS:PRINT LIN$j 
2080 IF C<>6 THEN 2100:REM CTRL-F (BAC 
K TO EDITl 

2085 IF CHAR)1 THEN LP(LN)=LEN(T$):LN= 
LN+I:LP(LN)=LEN(T$):L$="" 
2090 RETURN 
2100 IF C=18 THEN 60SUB 3000:REM CTL-R 
2200 IF C=19 THEN SOSUB 4000:REM CTL-S 
2300 iF C=12 THEN BOSUS SOOO:REM CTL-L 
2400 IF C=17 THEN END :REM CTL-Q 
2500 IF C=16 THEN SOSUB 7000:REM CTL-P 
2600 IF C=5 AND LN}l THEN I=LN-l:VV=V: 
POSITION 2,VV-l:GOSUB 9000:605UB 3000: 
REM CTL-E 
2900 IF TL)O THEN T$=T$(I, TL) 
2950 SO TO 21)0 

Subroutine to review text. Line 3055, a 
brief delay loop, may optionally be 
deleted. 

2999 REM REVIEW TEXT 
3000 PRINT CL$i"Press any key to pause 
":PRINT LIN$ 
3040 IF LN=l THEN 3210 
3050 FOR 1=1 TO LN-l 
3055 FOR Z=l TO 20:NEXT Z 
3060 PRINT T$(LP(I-l)+l,LP(I)) 
3070 IF PEEK (764) =255 AND NOT STP THE 
N 3200 
3080 STP=O:POKE 764,255 
3090 VV=PEEK(84) 
3100 POSITION 2,I:PRINT LIN$j:POSITION 
2,0:PRINT" RTN:Cont SPC:Stp 
E:Edit "j 

3120 X=PEEK(764l:POKE 764,255 
3125 IF X=42 THEN SOSUB 9000:60TO 3000 
3160 IF X=12 THEN 3190 
3170 IF X<)33 THEN 3120 
3180 5TP=1 
3190 POSITION 2,VV:POKE 764,255 
3200 NEXT I 
3210 X=LP(LN-l)+I:IF X{=LEN(T$) THEN P 
RINT T$ (X) j 
3220 H=PEEK(85):V=PEEK(84) 
3230 RETURN 

Subroutine to save to tape or disk. 

3999 REM SAVE TO DISK/TAPE 
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4000 POSITION 2,0:PRINT SSj:POSITION 2 
,O:PRINT "Save to Tape or Disk? (T/D/E 
SCI H j 

4020 GET 11, I 
4030 IF X=27 THEN 4400 
4060 IF 1=84 THEN 4200 
4070 IF X()68 THEN 4000 
4075 F1$=F$ 
4080 POSITION 2,0:PRINT S$;:POSITION 2 
,O:PRINT "File Name: "j:INPUT F$ 
4082 IF F$="" AND Fl$="" THEN 4080 
4083 IF F$="" THEN F$=FI$ 

4085 IF F$(I,I)()"D" THEN FT$="D:":FT$ 
(3) =F$: F$=FT$ 
4090 POSITION 2,0:PRINT "Insert disk a 
nd press RETURN"j:GET #l,X 
4100 OPEN 12,8,0,F$:GOTO 4210 
4200 POSITION 2,0:PRINT "Start tape re 
corder and press RETURN"j:GET 11,1 
4205 OPEN 12,8,0,"C:" 
4210 PRINT 12jLN:PRINT 12jSLOC:PRINT • 
2jCHAR 
4220 FOR I=1 TO LN-1 
4230 PRINT 12jT$(LP(I-I)+1,LP(I)) 
4240 NEXT I 
4250 IF CHAR)1 THEN PRINT 12jT$(LP(LN-
1)+1) 

4300 CLOSE #2 
4400 RETURN 

Subroutine to load text from tape or 
disk. 

4999 REM LOAD FROM DISK/TAPE 
5000 POSITION 2,O:PRINT S$j:POSITION 2 
,O:PRINT "Load from Tape or Disk? (TID 
IESC) "j 
5020 GET 11,1 
5030 IF 1=27 THEN 5400 
5060 IF 1=84 THEN 5200 
5070 IF I06B THEN 5000 
5075 Fl$=F$ 
5080 POSITION 2,0:PRINT S$; :POSITION 2 
,O:PRINT "File Name: ";:INPUT F$ 
5082 IF F$="" AND Fl.="" THEN 5080 
5083 IF F$="n THEN F$=FI$ 

5085 IF F$!I,1)<>"D" THEN FT$="D:":FT$ 
(3) =F$: H=FT$ 
5090 POSITION 2,0:PRINT "Insert disk a 
nd press RETURN"j:GET 11,1 
5100 OPEN i2,4,O,F$:GOTO 5210 
5200 POSITION 2,0:PRINT "Start tape re 
corder and press RETURN"j:GET 11,1 
5205 OPEN #2,4,0,"C:" 
5210 INPUT #2jLN:INPUT 12jSLOC:INPUT # 
2jCHAR 
5215 1$="" 
5220 FOR 1=1 TO LN-l 
5230 INPUT 12,TT$:T$(LEN(T$)+1)=TT$ 
5240 LP!I)=LEN!T$) 
5250 NEXT I 
5255 TL=LEN!T$):L$="" 
5260 IF CHAR>l THEN INPUT 12,TT$IT$(LE 
N!T$)+I)=TT$:LP(LN)=LEN(T$):L$=TT$ 
5300 CLOSE #2 
5350 GOSUe 3000 
5400 RETURN 

Subroutine to add a line of text to the 
main text string. 

5999 REM ADD LN TO TEXT STRING 
6000 T$(LEN!T$)+I)=L$ 

6080 LP(LN)=LEN(T$) 
6100 LN=LN+I:LP(LN)=LEN(T$) 
6150 L$=nn 
6200 RETURN 

Subroutine to print the text file In 
memory to a printer. 

6999 REM PRINTOUT RTN 
7000 PRINT CL$:POSITION 2,6:LIN=0 
7010 ? "Left margin? (Default = 10) "i 
: INPUT X$:LM=10:IF LEN(I$)O THEN IF V 
AL(IS)O THEN LM=VAL(X$):IF LM)37 THEN 

LM=37 
7020 PRINT :PRHH "Right margin? mefa 
ult = 70) "j:INPUT X$:RM=70: IF LEN(!$) 
)0 THEN IF VAL(X$)O THEN RM=VAL(X$) 
7030 PRINT :PRINT "Line spacing? (Defa 
ult = 2) "j:INPUT X$:LS=2:IF LEN(X$)O 

THEN IF VAL(I$)O THEN LS=VAL(X$) 
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7040 LL=RM-LM 
7070 PRINT CL$:LPRINT "":P$="·:CR=O:I= 
o 
70BO I=I+l:P$(LEN(P$)+l)=T$(LP(I-I)+l, 
LP (l)) 
7090 IF P$(LEN(PS))=CR$ THEN CR=l:BOTO 

7110 
7100 IF LEN(P$)(255-LWID AND I(LN-I TH 
EN 70BO 
7110 BOSUB 7500:CR=0 
7120 IF I(LN-I THEN 70BO 

7130 LPRINT S$(l,LM)jL$j 
7150 LPRINT ". 
7160 GOSUB 3000 
7170 RETURN 
7500 L=LL 
7510 IF LEN(P$)LL THEN 7550 
7520 IF ( NOT CR) THEN 7640 
7530 LP=LEN(P$):IF LP<2 THEN PP$="":P$ 
=B·:GOTO 7590 
7540 PP$=P$(l,LP-I):P$=uH:GOTO 7590 
7550 C$=P$(L,L):IF C$=n u THEN 75BO 
7560 L=L-l:IF L)O THEN 7550 
7570 L=LL 
7580 PP$=P$(l,L):P$=P$(L+l) 
7590 LPRINT S$(l,LM)jPP$j 
7610 FOR J=1 TO LS:LIN=LIN+I:LPRINT U. 

: NEXT J 
7615 IF LIN)59 THEN FOR J=I TO 66-LIN: 
LPRINT .n:NEXT J:LIN=O 
7620 IF LEN(P$)LL THEN L=LL:GOTO 7550 
7630 IF CR AND LEN(P$)O THEN 7530 

7640 RETURN 

Subroutine to readjust lines In memory 
so that they fit properly on the screen 
after editing. 

7999 REM TEXT REJUSTIFY RTN 
8000 PRINT CL$:POSITION 2,5:PRINT nRe­
justifying text, , ,n 
8010 TL=LEN(T$):N=EL+NL-I:C=LP(N)+I:SL 
=C-I:CH=C-LP(N-I) 
B020 C$=T$(C,CI 
8030 IF C$=CR$ THEN BIOO 

8035 IF C=TL THEN FL=I:SLOC=SL-LP(N-I) 
:GOTO 8100 
8040 IF C$=" • THEN 5L=C 
B050 IF CH(LWID-l THEN CH=CH+l:C=C+l:G 

OTO B020 
8060 IF SL=LP(N-I) THEN SL=C 
8070 LP(N)=SL:C=SL+l:N=N+I:CH=I:GOTO 8 
020 
8100 LP(N)=C 
8110 IF LP(N)=LP(N+!) THEN LN=LN-I:FOR 

I=N TO LN-I:LP(I)=LP(I+ll:NEXT I 
BI20 RETURN 

Subroutine to edit lines of text. 

B999 REM EDIT SUBR 
9000 FL=O:IF CHAR)l THEN LP(LN)=LEN(T$ 
):LN=LN+I:LP(LNI=LEN(T$):L$="u:FL=1 
9005 POKE 752,I:IT=I:IF 1)21 THEN Vl=2 
2:GOTO 9040 
9010 Vl=I+1:POSITION 2,VV 
9020 X=21:IF X)LN-l THEN X=LN-l 
9025 IF X=IT THEN 9040 
9030 FOR I=IT+l Tn X:PRINT T$(LP(I-l)+ 
1,LP([)):NEXT I 
9040 EL=Vl+(IT)21).(IT-21)-1 
9050 Q$="UP/DN:Move RTN:Edit D,X:Del 
ESC:Exit" 
9060 POSITION 2,O:PRINT Q$:PRINT LIN$ 
90BO C=A5C(T$(LP(EL-l)+1)):POSITION 2, 
Vl:PRINT CHR$(C+12B)j:GET 11,X 
9085 POSITION 2,VI:PRINT CHR$(C)j 
9090 IF X()45 THEN 9130:REM UP 
9100 IF Vl}2 THEN Vl=VI-I:EL=EL-l:GOTO 
9080 

9110 IF EL=l THEN 9080 
9115 EL=EL-5:IF EL(1 THEN EL=1 
9118 NN=20:IF EL+NN}LN-I THEN NN=LN-EL 
-I 
9120 POSITION 2,2:FOR I=EL TO EL+NN:? 
S$jCHR$(31);T$(LP(I-I)+1,LP(I)):NEXT I 
:GOTO 90BO 
9130 IF X<>61 THEN 9!BO:REM DOWN 
9140 IF EL)=LN-I-FL THEN 90BO 

9150 EL=EL+! 
9160 IF Vl(22 THEN Vl=Vl+1:GOTO 90BO 
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9165 NN=4:IF NN)LN-EL-I-FL THEN NN=LN­
EL-I-FL 
9170 EL=EL+NN:POSITION 2,23:FOR I=EL-N 
N TO EL:PRINT T$(LP(I-ll+1,LP(III:NEXT 
I:60TO 9060 

9180 IF X=27 THEN 9580:REM ESC 
9190 IF X<>68 OR Vl=2 THEN 9250:REM D 
9200 NC=LP(ELI-LP(EL-ll:IF EL=LN-l THE 
N Tf=T$(I,LP(EL-lll:60TO 9205 
9202 T$(LP(EL-ll+11=T$(LP(ELI+l1 
9205 FOR J=EL TO LN-l:LP(JI=LP(J+l)-NC 
: NEXT J 
9210 X=22-Vl:IF X)LN-EL-2 THEN X=LN-EL 
-2 
9220 POSITION 2,VI:? S$:POSITION 2,VI: 
IF EL(LN-l THEN FOR J=EL TO EL+X:PRINT 
Sf:? CHR$(28IjT$(LP(J-II+l,LP(JII:NEX 
T J 
9225 PRINT S$; 
9230 IF EL=LN-I-FL THEN Vl=Vl-l:EL=EL­
I 

9240 LN=LN-I:GOTO 9080 
9250 IF X<>88 THEN 9310:REM X 
9260 POSITION 2,0:PRINT "Delete from h 
ere to the end of text?";:GET 11,X:IF 
X089 THEN 9060 
9270 LN=EL:L$="n:CHAR=I:SLOC=O:IF LN)1 

THEN T$=T$(I,LP(LN-lll:60TO 9280 
9275 u=n" 
9280 TL=LEN(T$I:GOTO 9580 
9310 IF X<>155 THEN 9080 
9319 REM EDIT LINE 
9320 Ll=EL-8:IF Ll{l THEN Ll=1 
9330 L2=EL+8:IF L2}LN-l THEN L2=LN-l 
9340 PRINT CLS;"Type new line below (A 

F to finish) ":PRINT LIN$ 
9350 FOR J=Ll TO EL:PRINT T$(LP(J-l)+1 
,LP(J)):NEXT J 
9360 PRINT :PRINT :PRINT :PRINT 
9370 IF L2)EL THEN FOR J"EL +l 1"0 L2: PR 
INT T$(LP(J-l)+I,LP(J)):NEXT J 
9380 POKE 752,0:POSITION 2,EL-Ll+2 
9390 TLN=LN 
9410 Gl=GHARIS1=SLOGIGHAR=I:SLOC=0 
9420 60SUB 500 

) ) ) ) 

9430 CHAR=Cl:SLOC=SI 
9450 NL=LN-TLN:NC~LP(LN-ll-LP(TLN-l1 
9480 IF EL=LN-l THEN T$=T$(I,LP(EL-III 
:GOTO 9490 
9485 T$(LP(EL-II+II=T$(LP(EL)+11 
9490 CC=LP(EL)-LP(EL-I):FOR J=EL TO LN 
-1:LP(J)=LP(J+I)-CC:NEXT J:IF NL=O THE 
N LN=TLN-l:60TO 9580 
9500 X$=TS(LEN(T$)):IF X$<>CR$ AND X$< 
>" • THEN T$(LEN(T$)+l)=" ":NC=NC+l:LP 
(LN-21=LP(LN-21+I:LP(LN-ll=LP(LN-ll+1 
9502 CN=LP(EL-II:FOR I=LEN(T$1 TO CN+I 

STEP -NC:IF I(NC THEN T$(CN+NC+l,I+NC 
I =T$ (GN+ I, II: GO TO 9504 
9503 T$(I+l,I+NCI=T$(I-NC+l,II 
9504 NEXT I 
9505 T$(CN+l,CN+NCI=T$(LEN(T$I-NC+l1 
9506 FOR I=LN-2 TO EL STEP -l:LP(I+NLI 
=LP(I)+NC:NEXT I 
9508 J=TLN+NL-I:K=LP(LN-21-LP(EL-ll:FO 
R 1=0 TO NL-l:LP(EL+II=LP(J+I)-K:NEXT 
I 
9510 T$=T$(l,LEN(T$I-NCI 
9530 LN=TLN+NL-l:IF U=CR$ OR EL=LN-NL 

THEN 9580 
9550 SS=l:P$=T$(LP(EL+NL-l)+I,LP(EL+NL 
II:LL=LEN(P$1 
9560 IF P$(SS,SSI(}U U AND SS(LL THEN 
SS=SS+l:BOTO 9560 
9570 IF LP(EL+NL-II-LP(EL+NL-21+SS{=LW 
ID THEN BOSUB 8000 
9580 TL=LEN(T$I:IF FL THEN LN=LN-l:L$= 
T$(LP(LN-l)+l,LP!LNI):CHAR=LEN(L$)+l:T 
L=LP(LN-l) 
9600 STP=O:POKE 752,0:RETURN 

Error-handling routine. 

19999 REM ERROR-HANDLING RTN 
20000 CLOSE 12:E=PEEK(195) 
20010 POSITION 2,0:PRINT S$;:POSITlON 
2,0:PRINT "Error: Code UjEj"; press an 
y key"; 
20020 6ET #l,X 
20030 TRAP 20000 
20040 GOTO 200 
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SWAT (Strategic Weapon Against 
Typos) is a debugging utility for any 
Atari. 

One of the major frustrations of typ­
ing computer programs from printed 
listings is finding typographical errors. 
The process is a time-consuming lesson 
in the computerist's version of 

t 
~ 
a 
t 
e 
9 • t 

C 

e 
a p 
o o 

Murphy's Law, "There is always one 
more bug." 

Enter SWATto the rescue! Inspired 
by a program with a similar aim that 
appeared in Nibble magazine, we've. 
developed this program to help you 
find differences between the program 
listings in The Best of SoftSide and the 
lines you type into your computer. 

Following this explanatory article, 
you will find SWAT Tables for each 
program in this book. These tables 
consist of columns of numbers and 
alphabetic codes, and are the result of 
running SWAT. The idea is that the 
tables in the book ought to be identical 
to the ones you generate on your com­
puter. If there are any differences, then 

9 
a 
i 
o 
s 
t 

by Jon R. Voskuil 
Atari version by Alan J. Zett 

you know that the program in your 
computer's memory differs from the 
published program, and the table can 
tell you, within a few program lines, 
where to find the error. 
What SWAT does 

Swat generates three columns of in­
formation. Each entry in the first col­
umn is a range of line numbers; each 
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entry in the second column is a two­
letter SWAT Code; and each entry in 
the third column is the length in bytes 
(characters), of the specified program 
lines. 

Superfluous or omitted characters 
will appear as differences in the third 
column. Mistyped characters will ap­
pear as differences in the second 
column. 

How to use SWAT 
First, type the listing of SWAT that 

appears immediately after this article, 
then LIST it to disk with the command 
LIST "D:SWAT", or LIST "C:" for 
cassette. Then, to use it on another 
program, you must append it to the 
end of the program to be checked. 
Here's how. 

Type the program you want to test, 
then LIST it to tape or disk. Type 
"POKE 580,1", then press [SYSTEM 
RESET]. This will cause your Atari to 
re-boot, clearing the variable table. 
Alternatively, you may turn your Atari 
off and back on. Failure to re-boot 
may cause improper S W A T codes to be 
generated. After re-booting, load your 
program back into memory with the 
ENTER "C:" or ENTER "D:file­
name" command. Then append 
SWAT to your program with ENTER 
"C:" or ENTER "D:SWAT". 

Once you have appended SWAT to 
your program, type OOTO 32000. You 
will have the opportunity to choose 
alternate "parameters" (more on them 
later), and whether to send the output 
to the screen or the printer. Once the 
SWAT Table has been generated, 
simply compare it to the published one. 
If they are identical, you may begin us­
ing your program. 

What if the Tables Don't Match 
First, examine the listed line 

numbers in the first columns of the 
SWAT Tables. If they don't match, it 
probably means that you have inserted, 
omitted, or changed one line or more. 

) ) 

A gross error in the length of a line 
may also cause this type of discre­
pancy. An inserted or omitted line will 
affect all entries in the first column 
from that point on. Search the lines in­
dicated by the earliest erroneous entry, 
and correct mistyped lines. Then repeat 
the SWAT procedure above. 

If, after doing this, there are still 
discrepancies in the second or third col­
umns, more deatiled trouble-shooting 
procedures will be necessary. A bad en­
try in column three will almost always 
be accompanied by a bad entry in col­
umn two, although the reverse may not 
be true. 

If the length entry in column three is 
OK, but the corresponding SWAT 
code in column two is bad, the most 
likely cause is a simple substitution of 
one character for another somewhere 
within the indicated lines. For exam­
ple, a variable name NO may have been 
typed as NO; a comma may have been 
put in the place of a period; a number 
like 32767 may have been mistyped as 
32757; or perhaps a word in a PRINT 
or REM statement may have been 
misspelled. There are more com­
plicated possibilities, with the same 
number of bytes added in one part of a 
line as were omitted elsewhere in it. 
Also, keep in mind that BASIC 
keywords (PRINT, INPUT, FOR) oc­
cupy only one byte in memory. Thus, 
although OOSUB looks longer that 
OOTO, typing one for the other would 
change the SWAT code, but not the 
length. 

If the entry in the third column is 
bad, it's possible to get some clue 
about the nature of the error by com­
paring the actual number to the 
published one. A number that is too 
large usually indicates extra characters, 
while a number that is too small usual­
ly indicates an omission. Remember 
that keywords may be deceptive in this 
context. The only way to find the typ­
ing errors is simply to compare what 
you typed line by line and character by 
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character with the printed listing. 
SWAT narrows down the range you 
must search to no more that 12 lines or 
approximately 500 bytes of code. This 
"resolution" can easily be changed by 
answering "N" when SWAT asks you 
if you want to use standard 
parameters. You then enter, at the next 
prompt, the numbers following 
"NU =" and "B =", separated with a 
comma. If there is no indication in the 
published SWAT Table of modified 
parameters, just accept the standard 
ones. 

Remember that SWATis very picky, 
and "knows" nothing about how 
BASIC works. It may therefore balk at 
an insignificant difference in a REM, 

SS SS 5S S5 55 55 55 55 S5 S5 SS 
55 5S 
S5 Atari BA5IC SS 
5S 'SWAT' 5S 
5S Author: Jon R. Voskuil 55 
S5 Translator: Alan J. Zett 55 
55 Copyright Ic) 1982 55 
SS 50ft5ide Publications, Inc 55 
55 55 
55 55 5S 55 SS 55 55 5S 55 55 5S 

32000 CLR :LN=32000:NU=12:B=500:DIM T$ 
(40) 
32010 CLOSE #1: CLOSE #2: A=PEEK (36) +PE 
EKI1371.256:GRAPHIC5 O:OPEN #2,4,0,"K: 
":DIM Z$(12}:ZS=" 
32015 POKE 752,I:PRINT "}":PRINT :PRIN 
T "NORMAL PARAMETERS? u:GET #2,P:PRINT 

:PRINT 
32016 IF P089 THEN PR I NT "INPUT # OF 
LINES, # OF BYTES: u;:!NPUT NU,B 
32020 CI=1:C2=2:C3=3:Cfl=256:N=0:PRINT 
:PRINT :7 "OUTPUT TO SCREEN OR PRINTER 
? IS/P)":GET #C2,1 
32022 TRAP 32020:CLOSE #C1:0PEN #CI,8, 
O,CHR$IX):POKE 752,Cl 
32025 IF X=80 THEN 7 :? "PROSRAM TITLE 
: ";:INPUT TS:? #Cl;CHRS(15):? #Cl;" A 
TARI SWAT TABLE FOR: DiT$:? #C1 

DATA, or PRINT statement. The only 
way to get correct SWAT Tables is to 
type exactly what appears in the 
printed listing. 

Using SWAT to Check Itself 
After typing SWAT and LISTing it 

to tape or disk, re-boot your Atari, 
ENTER SWAT, and add the following 
line: 

32767 REM 

Then, change the value of LN in line 
32000 to 32767. You may then RUN 
the program, and it should generate the 
table printed right after the listing of 
SWAT. 

32030 IF P089 THEN? lei;" (MODIFIED 
PARAMETERS: NU=9;NUj", B="iBi")II:? #Cl 
32035 POKE 752,C1:'1 #C1;" LINES 

SWAT CODE LENSTH" 
32040 7 #C1i" ------------- --------

32050 Ll=PEEK(A)+PEEK(A+C1)tC9:IF L1=L 
r~ THEN CLOSE #C1: CLOSE #C2: POKE 752,0: 
END 
32060 5=0:AI=A:L=L1 
32070 FOR I=Cl TO NU 
32080 AA=A:A=A+PEEKIA+2) 
32090 L2=L:L=PEEKIA)+PEEKIA+1)!CQ 
32100 FOR J=AA TO /l-C1:S=S+PEEK(J):NEX 
T J 
32110 IF L=LN OR A-ADB THEN I=NU 
32120 NEXT I 
32130 D=INT(Sl67b) :S=S-Dtb76:Dl=INTISI 
26): D2=5-DH26 
32140 ? #1;lSll,6-LENISTRSIL1)));L1j" 
- H j L2jZ$(1,12-LENISTRSIL2»))jCHRS(DI+ 
65)jCHR$(D2+65)j 
32150 ? #ljZSll,11-LEN(STRS(A-A1));A­
Al:IF XC)B3 THEN 32170 
32160 N=N+l:IF N=19 THEN N=1:7 #1:? #1 
; "F:ETUR~J TO CONTINUE": SET #2, D:? #1 
32170 S010 32050 
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TABLES 
ATARI® SWAT TABLE FOR: ATARI® SWAT TABLE FOR: 
MELODY DICE DATABASE II 

SWAT SWAT 
LINES CODE LENGTH LINES CODE LENGTH 

5 - 90 JY 335 110 - 133 KY 512 
100 - 190 SE 375 134 - 139 RS 525 
200 - 1140 QD 638 139 - 220 ZO 514 

1142 - 2070 NO 566 230 - 320 BP 527 
2080 - 2540 WO 510 330 - 440 UV 318 
2542 - 2610 RF 546 450 - 560 RY 354 
2612 - 2650 IX 537 570 - 680 PS 504 
2652 - 2900 WY 355 690 - 800 KW 479 
3000 - 3050 SH 50B 810 - 910 JF 588 
3060 - 3170 RZ 439 915 - 1000 OV 525 
3180 - 3290 VF 358 1010 - 1090 BW 554 
3301) - 3410 Ne 498 1100 - 1210 JM 469 
3420 - 3530 NZ 251 1220 - 1330 RB 465 
3540 - 3650 Be 330 1340 - 1450 TS 422 
3660 - 3900 eQ 416 1460 - 1570 XA 438 
3910 - 4090 BT 204 1580 - 1690 JH 376 
4100 - 4310 AR 255 1700 - 1810 BF 529 
4320 - 4640 TT 379 1820 - 1930 UT 458 
4650 - 4960 XS 519 1940 - 2050 XE 416 
4970 - 5100 DP 288 2160 - 2270 LV 506 
5110 - 5250 NV 251 2280 - 2390 TO 354 
5260 - 6050 LR 485 2400 - 2510 DO 450 
6060 - 6180 BB 271 2520 - 2630 SX 339 
6190 - 8000 SN 536 2640 - 2750 XI 219 

10000 - 10060 SE 534 2760 - 2870 EJ 432 
10070 - 10150 PT 555 2880 - 2980 MJ 534 
10160 - 10220 PK 547 2990 - 3100 KO 460 
10230 - 10300 IS 524 3110 - 3200 HF 441 
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ATARI® SWAT TABLE FOR: ATARI® SWAT TABLE FOR: 
DEFENSE MAZE SEARCH 

SWAT SWAT 
LINES CODE LENGTH LINES CODE LENGTH 

10 - 40 CM 707 1 - 200 PO 296 
50 - 150 NH 539 210 - 254 BV 398 

155 - 230 NV 611 300 - 430 WV 541 
240 - 1000 MA 407 500 - 600 DV 504 

1005 - 3015 HU 536 700 - 906 FF 284 
3020 - 3045 IF 563 

ATARI® SWAT TABLE FOR: 3050 - 3065 QP 527 MUSIC PROGRAMMER 
3070 - 4040 LB 585 

SWAT 4050 - 4125 KJ 561 LINES CODE LENGTH 
4130 - 6030 EB 533 
6040 - 7000 SQ 618 10 - 30 OR 532 
7005 - 10045 DW 531 31 - 42 KQ 624 

10050 - 11020 QA 507 45 - 82 6M 538 
11030 - 11120 FW 423 83 - 704 VB 505 

705 - 720 XV 527 
722 - 754 UC 551 

ATARI® SWAT TABLE FOR: 755 - 806 tH 558 
SOLITAIRE 807 - 814 DU 510 

SWAT 816 - B26 DC 557 LINES CODE LENGTH 
827 - B36 MR 564 

1 - 26 EQ 524 B37 - 910 UC 569 
27 - 3B MR 577 920 - 992 VM 521 
40 - 50 FJ 542 993 - 1000 6R 579 
52 - 110 CK 503 1001 - 1017 Xt~ 509 

120 - 240 IT 472 1019 - 1033 WU 515 
250 - 360 MU 468 1035 - 1085 WH 512 
365 - 460 ZS 395 1090 - 1124 WE 527 
470 - 560 MH 566 1125 - 1150 BC 541 
570 - 6aO US 365 1151 - 1163 DA 514 
690 - 785 EC 54B 1164 - l1B5 RD 512 
790 - BBO SK 495 I1B6 - 1208 JO 528 
B90 - 9BO XI 391 1210 - 1222 NW 553 
990 - 1100 XC 368 1224 - 1901 EG 547 

1110 - 1160 EF 519 1940 - 5016 WR 614 
1170 - 1240 CI 554 5017 - 6502 AS 512 
1250 - 1330 KB 529 6505 - 7530 YN 446 
1340 - 1450 FM 369 7532 - 7560 SR 547 
1460 - 1550 CV 622 7570 - 8453 AB 537 
1560 - 1630 BS 552 B454 - 9031 EF 605 
1640 - 1640 KM 16 9450 - 9469 IP 326 
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ATARI® SWAT TABLE FOR: 
OPERATION SABOTAGE (Modified Parameters: N U = 5, B = 200) 

SWAT SWAT 
LINES CODE LENGTH LINES CODE LENGTH 

1 - 7 WH 176 1420 - 1450 BW 259 
8 - 30 NO 174 1460 - 1490 UL 217 

40 - 70 VW 241 1492 - 1502 TV 231 
80 - 100 NK 229 1504 - 1520 51 153 

110 - 130 YN 241 1522 - 1532 AI 216 
140 - 160 RM 249 1534 - 1570 VN 171 
170 - 200 se 291 1580 - 1602 CY 245 
202 - 230 UE 283 1604 - 1630 BK 225 
240 - 270 RE 303 1640 - 1670 BN 242 
272 - 300 FI 207 1680 - 171)0 III 231 
310 - 320 NY 222 1710 - 1740 NN 211 
330 - 350 QX 217 1750 - 1790 XF 267 
360 - 380 NS 229 1800 - 1840 DK 277 
390 - 402 TV 220 1850 - 1890 PB 174 
410 - 430 WJ 222 1900 - 1932 RI 201 
440 - 470 KR 217 1940 - 1952 ZM 201 
480 - 520 IB 244 1960 - 1972 QA 268 
530 - 570 80 261 1980 - 1992 KU 218 
580 - 650 NO 206 2000 - 2040 LN 148 
660 - 700 BQ 168 2050 - 2080 HA 251 
710 - 732 SX 174 2090 - 2100 QS 222 
740 - 760 QE 209 2110 - 2132 eL 260 
762 - 780 DU 216 2140 - 2154 AA 204 
790 - 830 VN 138 2160 - 2200 RL 237 
840 - 880 NL 299 2210 - 2250 QO 96 
890 - 930 FV 101 2260 - 2300 AW Ibb 
940 - 980 MX 105 2310 - 2342 BM 216 
990 - 1030 RV 213 2344 - 2410 FZ 205 

1040 - 1080 PH 113 2420 - 2460 ZQ 223 
1090 - 1130 TJ 186 2470 - 2500 LS 228 
1132 - 1150 BT 237 2510 - 2550 PG 178 
1152 - 1170 UO 212 2560 - 2574 XK 221 
1180 - 1210 EQ 261 2580 - 2600 JX 201 
1220 - 1242 SW 218 2610 - 2626 51<: 374 
1250 - 1270 se 235 2630 - 2670 B6 201 
1280 - 1310 DB 216 2700 - 2740 VB 217 
1320 - 1360 NH 209 2742 - 2772 RE 275 
1370 - 1410 U8 269 2774 - 2190 EL 185 
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ATARI® SWAT TABLE FOR: ATARI® SWAT TABLE FOR: 
THE FLIGHT OF THE FUGUE 
BUMBLEBEE BEE (Modified Parameters: 
(Modified Parameters: NU = 5, N U = 5, 8 = 200) 

8 =200) SWAT 
SWAT LINES CODE LENGTH 

LINES CODE LENGTH 1 - 20 BU 217 
10 - 40 CO 264 210 - 230 AL 215 

100 - 120 CA 205 240 - 300 NO 202 
130 - 140 XG 244 310 - 330 AR 243 
150 - 170 EC 233 1000 - 1040 FB 205 
180 - 190 LO 250 1050 - 1090 IO 213 
200 - 1000 DT 210 1100 - 1140 BY 209 

1001 - 1005 NK 169 1150 - 1190 HL 207 
1010 - 1060 MC 204 1200 - 1240 SH 231 
1080 - 1140 HT 259 1250 - 1290 WV 239 
1160 - 1220 RU 213 1300 - 1340 UU 234 
1240 - 1280 SI 206 1350 - 1390 AO 232 
1300 - 1340 CP 206 1400 - 1440 SO 225 
1360 - 1420 QC 233 1450 - 1480 KK 202 
1440 - 1500 GK 220 1490 - 1530 IB 249 
1520 - 1580 IR 212 1540 - 1570 FD 212 
1600 - 1660 XI 212 1580 - 1610 HY 209 
1680 - 1740 HW 212 1620 - 1650 XM 215 
1760 - [820 EP 212 1660 - 1690 UN 221 
1840 - 1900 NW 234 1700 - 1730 PM 204 
[920 - 1990 SO 229 1740 - [770 UC 215 

19999 - 30200 BN 344 1780 - 1810 XS 224 
30210 - 30310 LN 279 1820 - 1850 KO 225 
30320 - 30330 ND 101 1860 - 1870 KY 114 

ATARI® SWAT TABLE FOR: SWAT 
MINIGOLF LINES CODE LENGTH 

SWAT 602 - 630 GO 510 
LINES CODE LENGTH 640 - 700 OT 533 

8 - 38 RP 538 702 - 750 JI 571 
40 - ?4 AN 519 752 - 804 IZ 540 
90 - 108 VB 5[0 810 - 852 YX 519 

109 - 152 UC 542 854 - 910 HX 576 
[54 - 205 OS 537 915 - 1000 ON 607 
210 - 231 LM 517 1002 - 1020 BI 501 
232 - 310 AJ 554 1030 - [100 AM 547 
320 - 420 ZQ 515 1102 - 1150 DQ 524 
430· - 5[0 XP 542 [152 - 2030 NJ 501 
512 - bOO AI 537 2040 - 9999 PJ 209 
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ATARI® SWAT TABLE FOR: ATARI® SWAT TABLE FOR: 
FLlP·IT BATTLEFIELD 

SWAT SWAT 
LINES CODE LENGTH LINES CODE LENGTH 

100 - 160 IV 565 
10 - 40 507.j .; 

170 - 200 SV 556 AF 
205 - 330 XH 501 42 - 130 1'10 258'/ v 

340 - 632 SN 431 140 - 1080 IK 533" '<7/ y 

640 - 706 WC 542 1090 - 2050 HO 509/ ./ v 
708 - 832 IE 513 2055 - 2170 TP 470'11' .,,; 

2175 - 3060 WB 439..! ~ 
f 

840 - 1000 NN 546 
FN~ ,.- 2126 I-

1005 - 1040 DV 530 4000 - 4115 

1045 - 1080 JB 554 4130 - 5060 SA 257 V"/ 

1085 - 1120 TO 578 5070 - 6030 HI - 309 vi 
1125 - 1160 EY 545 6035 - 6150 WA-- 275 ' 

---' 

1165 - 2008 XD 579 6155 - 7080 6B ~ - 344 -
2010 - 2050 WO 552 7090 - 8020 NC -- 344 -20bO - 3032 TB 534 8025 - 8110 FH -- 496 .,..------
3034 - 3080 CT 333 8120 - 10110 IU- - 329 

3082 - 3130 XC 454 10120 - 110bO CM - - 302 
3132 - 4020 IP 489 11 070 - 12080 Xl 40a/....I 

4050 - 4092 CO 518 12090 - 13070 DC -- 412&.0""," 

4100 - 4132 EY 535 13080 - 13120 JW- ,j58 v/ 

4134 - 4174 NB 530 
4180 - 4230 GN 596 ATARI® SWAT TABLE FOR: 
4240 - 5040 NB 564 CHARACTER GENERATOR 
5050 - 5100 !iN 584 SWAT 
5110 - 7010 SV 556 LINES CODE LENGTH 

7020 - 7030 KK 71 10 - 36 HF 400 
38 - 72 OM 414 

ATARI® SWAT TABLE FOR: 73 - 102 MD 306 
WORD SEARCH 104 - 172 YR 455 
PUZZLE GENERATOR 174 - 280 EM 401 

SWAT 290 - 358 UJ 478 
LINES CODE LENGTH 

360 - 470 AM 327 
90 - 135 BT 529 480 - 566 GZ 413 

140 - 210 IK 502 568 - 630 FK 370 
220 - 330 DZ 457 640 - 690 JY 528 
340 - 450 FJ 413 700 - 810 Ie 495 
460 - 570 61 462 820 - 910 XM 416 
580 - 690 AD 347 920 - 1030 YZ 364 
692 - 760 PG 290 1040 - 10050 FH 402 
765 - 770 NQ 5b 10051 - 10070 CI 138 
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ATARI® SWAT TABLE FOR: ATARI® SWAT TABLE FOR: 
LEYTE GAMBLER SWAT 

LINES CODE LENGTH 

SWAT 50 - 100 OA 534 
LINES CODE LENGTH 110 - 127 KL 566 

130 - 176 DC 518 
1 - 20 TU 534 177 - 240 YE 537 

J 
22 - 80 OF 552 250 - 320 ID 510 
81 - 100 WZ 503 330 - 420 UL 555 

110 - 156 TO 516 425 - 510 UY 526 
160 - 200 WI 527 520 - 560 CH 555 
202 - 250 XI 502 570 - 610 VE 550 
252 - 310 ZD 583 615 - 680 ZA 597 
320 - 361 PJ 632 690 - 770 NN 519 
362 - 390 OJ 531 7ao - 885 TQ 312 
392 - 421 EO 563 890 - 940 HG 548 
450 - 473 MG 512 950 - 980 KL 511 
480 - 522 VI 570 1000 - 1040 DL 514 
524 - 542 KT 557 1050 - 1100 GZ 511 
544 - 600 XF 534 It 05 - 2080 KD 550 
602 - 631 AC 530 2090 - 3060 AZ 574 
632 - 662 IE 527 3070 - 4040 DE 535 
664 - 714 JH 670 4050 - 6030 QF 529 
716 - 734 EB 549 6040 - 6110 AI 503 
735 - 750 TW 569 6120 - 7010 SO 164 

-751 - 770 DT 539 
ATARI® SWAT TABLE FOR: 780 - 810 JD 545 SPACE RESCUE 820 - 870 QY 529 SWAT 

880 - 930 GA 519 LINES CODE LENGTH 
932 - 960 5L 544 
962 - 1002 JJ 584 10 - 40 WU 531 

1004 - 1030 TJ 507 45 - 80 MM 516 

1032 - 1070 rF 648 81 - 147 81l 503 

1072 - 1122 EV 567 150 - 220 WI 522 
225 - 285 XI 546 1130 - 1172 SW 572 
290 - 400 RW 550 1174 - 1202 JK 589 
410 - 465 10 528 1204 - 1234 EY 538 
470 - 550 GP 554 1240 - 1280 XW 581 
560 - 670 JO 575 1282 - 1320 BY 556 
680 - 699 IV 546 1330 - 1362 XL 60S 

1000 - 1061) TB 530 1370 - 1450 VA 522 
1070 - 1140 8X 555 1452 - 1475 AP 580 
1142 - 1152 TO 642 1480 - 1482 VM 105 
1154 - 1160 HU 300 
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APPLETM SWAT TABLE FOR: LINES SWATCODE LENGTH 
QUEST (Modified Parameters: 1090 - 1097 W- 17B 
NU=5,8=200) 1100 - 1120 r- zz- 140 - lj) 

SWAT 1125 - 1145 RE 19B V 
LINES CODE LENGTH 1200 - 1207 MP'- 17B 
1 - 7 JO 290 :/ 1210 - 1230 RO - 171 
8 - 100 UO 207 ./ 1235 - 5000 SI - 173 

102 - 108 EF - 228 ~ ~ 5005 - 5020 BS f 263 ./ 
110 - 125 VM- 167 5025 - 10015 CV 212 v' 
130 - 150 IT 108 V' 10020 - 10030 WS- 224 -
155 - 175 JL 111 v 10032 - 10042 JP 213 V 
180 - 200 IS 116 v 10045 - 11014 LF 256 vi 
205 - 225 HO 118 v 11015 - 11030 VY 244 V 
240 - 280 LR 117 .,J 11032 - 11042 UO 211 N' 
290 - 330 XA 115 .,; 11045 - 15100 JS r- 190 
340 - 380 NZ 118 .J 151G2 - 15200 LO ..- 167 
390 - 430 XK 118 v 15202 - 15300 OK ..- 163 
440 - 480 HS 118 'II 15302 - 15320 KK .".. 195 
490 - 530 YI 118 v 15400 - 15410 PW"'" 205 
540 - 580 YO 115 ...; 15420 - 15507 OY.- 128 
590 - 602 QT 246 ...J 15510 - 15522 RJ .);I. 123 v 
603 - 610 QM 269 v 15523 - 15601 B6·- 83 
615 - 810 HS 297 \I 15605 - 15610 ZO 135·\/ 
812 - 830 01 216 v .- 15620 - 15699 NO ~ 144 
832 - 840 OC 216 v 15700 - 15705 YV - 155 
845 - 8bO EU 228 J 15706 - 15710 RJ ... 123 
862 - B80 RL 226 v 15711 - 15720 QT ,- 200 
8B2 - 903 VA 266 v 15750 - 16002 WR- 143 
905 - 911 YV - 204 16003 - 16008 YV 147 V 
912 - 916 .JK 131\/ 16010 - 16020 UB - 120 
917 - 925 TU 226 V 17000 - 17015 ZO~ 176 
930 - 942 EG - 255 17020 - 17024 GL 201 v 
945 - 955 JM 234 J 17025 - 18005 PR - 188 
957 - 980 XI 113 V 20000 - 20010 SV 236 v 
990 - 994 00 ... 268"'" & 20011 - 20019 WA ,- 234 

995 - 998 TE - 292 - Q ? 20020 - 20025 WI 243V 
999 - 1003 EF - 200 21)027 - 20035 VU - 222 

1004 - 1020 UN ~ 191-· ~ 20036 - 20050 MV 137 v 
1022 - 1030 TF - 169 20055 - 20099 LO 228 v 
1031 - 1060 QL "" 239 21000 - 21005 YW ...... 317_ 
1061 - 1065 JY 271 ..I 21010 - 21022 HN - 185 
1070 - 1077 IV 206 v 21025 - 30000 JL ~ 257 -
lOBO - 1086 YJ 21~ 30010 - 30021 PA - 228 ~ 
1087 - 1088 NK 246.j 30030 - 30050 LO - 153 ... 
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ATARI® SWAT TABLE FOR: ATARI® SWAT TABLE FOR: TITAN PART 1 MICROTEXT 1.2 
SWAT 

LINES CODE LENGTH 

1100 - 1140 RL 589 LINES 
SWAT 
CODE LENGTH 

1150 - 1200 NZ 509 
1210 - 1250 JO 527 10 - 130 US 528 
1260 - 2160 PW 532 135 - 499 WS 380 
2170 - 3020 6L 569 500 - 720 EU 239 
3030 - 20020 VY 593 739 - 879 TI 222 

20030 - 20070 ZA 507 880 - 1110 ZV 328 
1115 - 2085 TW 284 
2090 - 3040 VQ 378 

ATARI® SWAT TABLE FOR: 3050 - 3180 DA 390 
TITAN PART 2 3190 - 4075 ZN 323 

SWAT 40BO - 4240 BP 500 
LINES CODE LENGTH 4250 - 50B2 PC 361 
300 - 1030 NE 574 50B3 - 5250 SE 430 

1040 - 1140 LV 516 5255 - 6999 IS 246 
1150 - 1240 VC 589 7000 - 7100 FF 539 
1250 - 1310 DL 553 7110 - 7550 XK 26B 
1320 - 1350 CZ 540 7560 - BOlO ro 419 
1360 - 2020 RB 606 B020 - 9000 YX 435 
2030 - 2120 AZ 561 9005 - 9100 AY 500 
2130 - 21B5 UA 560 9110 - 9190 CS 514 
2190 - 2250 ZM 51B 9200 - 9260 QO 526 
2300 - 2350 JQ 549 9270 - 9380 CK 460 
2360 - 2445 HL 529 9390 - 9502 DK 549 
2450 - 2500 LW 504 9503 - 9580 MB 542 
2510 - 2550 WP 533 9600 - 20040 HX 213 
2560 - 2650 GP 524 60000 - MillO TN 449 
2660 - 3010 RZ 532 60120 - 60130 HS 110 
3020 - 3500 FS 535 
3510 - 3550 AP 543 
3560 - 4105 LU 579 ATARI® SWAT TABLE FOR: 
4110 - 4150 ZP 603 SWAT 

4160 - 5000 VO 566 
5010 - 6000 SP 517 SWAT 
bOlO - BOOO SO 505 LINES CODE LENQTH 

8010 - 8550 BH 532 
8560 - 6620 RU 585 32000 - 32025 JU 581 

8630 - 20020 PI1 5B2 32030 - 32130 DZ 455 

20030 - 20070 11K 507 32140 - 32170 KP 293 
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Typing Got You Down? 

The Best of SoftSide contains over 
twenty programs for your Atari® -­
that's one big typing job. You'll 
spend hours at the keyboard, and face 
the inescapable fact of typographical 
errors. 

Wouldn't you like to: 
• Avoid typing? 
• Use and enjoy these 

programs right 
away? 

• Avoid worry about 
typos? 

That's why we've prepared The Best of SoftSide Disk Version. That's 
ri~ht - on four diskette sides, every single program in The Best of Soft 
Side. You just insert the disk into your disk drive, and leave the typing to 
us. All you have to do is use and enjoy The Best of SoftSide. 

If the form below is missing, send your name and address, along with 
$49 (check or money order), to: 

SoftSide Publications, Inc., 
Dept. BOSDV-AT, 6 South Street, Milford, NH 03055. --------------------------_. 

Order with this form or facsimile. 

Please send me tbe Atari® Best of SoftSide on Disk. 

Credit card holders may call (603) 673-0585, and have your VISA or 
MasterCard ready. 
Name ____________________________________________ _ 

Address __________________________________________ __ 

City State Zip ___ _ 

$49 to be paid by: 0 Check 0 M.O. 0 VISA 0 MasterCard 
Name of Cardholder __________________________________ __ 

MC# and Interbank#/VISA# 

Exp. Date 

Signature 

Allow 4-6 weeks for delivery. 
_Price subject to change without notice. Atad!> is the registered trademark of Warner Communications. L _______________________ _ 
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READ THIS: 
If the high price of commercial software 
and the lack of clear information about 
your microcomputer has got you down, 

here's the solution you've been waiting for! 

SoftSide Magazine 

SoftSide is a favorite of computer 
users and hobbyists alike. They rely 

on it as a prime source of programs, 
reviews and articles for the Apple®, 

Atari®, TRs-80®, and IBM® PC 
microcomputers. SoftSide is the 

magazine for the microcomputer 
owner who wants to learn BASIC 
programming, learn MORE about 

BASIC programming, or just wants 
to have FUN! SoftSide gives you the 

BASIC code listings of several pro­
grams - adventures, utilities, 

simulations, you name it -
for your computer EVERY MONTH. 

There's more: • Tutorials - on graphics, use of impor-
• Reviews - of the software and hardware tant commands, and more. 

products you want to know about. • Programs each month SoftSide 
• Articles - about all aspects of BASIC publishes a variety of programs for the 

programming. Apple®, Atari®, TRs-80®, and IBM® Pc. 
As you can see, you'll receive pages and pages of information and entertainment from 

SoftSide. Here's the best part: 
A subscription to SoftSide is just $30 a year. That's 12 issues for only $2.50 each! What a 

value! 
Use coupon to order. Mail to: SoftSide Publications, Inc., 6 South St., Milford, NH 03055 

----------------~---------o YES! Send me the first copy of my Soft­
Side subscription right away I 

I own an 0 Apple® 0 Atari® 
o TRs-80® 0 I BM® PC 

Name 

Address ____________ _ 

City/state ___________ _ 

Zip _____________ _ 

$30/yr for USA/Canada/A PO & FPO only. 
For orders to Mexico - $46/yr. Other 
foreign orders - $68/yr. 

o MasterCard 0 VISA 0 Check is enclosed 

Name of Cardholder _______ _ 

MC# and Interbank#/VlsA# ____ _ 
__ _______ Exp.Date _____ _ 

Signature _______________ _ 

-
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DV IMAGAZINE 

6 South Street, Milford NH moss 

Use This Coupon or Facsimile to Order I am sending: I 
I Make Check or M.O. payable to: D $149/yr for SoftSlde Magazine Plus Disk I 
I SoftSide Version 

I 
6 South Street D $99/yr for SoftSide Magazine Plus I 

Milford, NH 03055 Cassette Version I 
I (Prices for USA Only) I 
I N e Send me Ihe 0 Apple'" 0 Alarl'" 0 TRS·80'" Mod I 

am 0 TRS·80'" Mod III 0 IBM'" pc (Disk Only) Version I I Address I am paying by: 0 Check or M.O. 0 MasterCard DVISA 

I City State--.-Zip Name of Cardholder I 
I MCHllnterbankHlVlSAH I 

Prices subject to change without notice. Apple"'. IBM"'. I I Atarl"'. and TRS·SO'" are registered trademarks of The Exp. Date ___ _ 
Apple Computer Company. IBM. Inc. Warner Communlca· I 

l tlons and The Tandy Corporation respectively. Signature _ • --------------------------_ ... 
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Disk Version Directory 

Program Name File Name 
Defense ......................................................... DEFENSE 
Quest .............................................................. QUEST 
Quest2 ............................................................ QUEST2 
Space Rescue .................................................. SPACERES 
Maze Search ................................................... MAZESRCH 
Mlnlgolf .............. , ......................................... MINIGOLF 
Flip-It ...... , .............................. , ........................ FLiPIT 
Battlefield ........................................................ BTLFLD 
Solitaire .... , .............................. , .................... , SOLITAIR 
Gambler ........................................................ GAMBLER 
Operation Sabotage ................................................ OPSAB 
Leyte ............................................................... LEYTE 
Titan ............................................................... TITAN 
Titan Part 2 ................................ , ................ TITAN 32K.PT2 
Word Search Puzzle Generator ................................. WDPUZGEN 
Fugue ............................................................. FUGUE 
Flight of the Bumblebee .............................. , .......... BMBLBEE 
Melody Dice ....................................................... MLDICE 
Music Programmer ................................... , ......... MUSIPROG 
Character Generator ............................................ CHARGEN 
Random Access Database ...................................... DATABASE 
Mlcrotext 1.2 Word Processor ................................... MICROTXT 
SWAT ............................................................... SWAT 

NOTES: 



NOTES: 



NOTES: 



NOTES: 
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