
VIC 20

Any 3 for $80.00

Arty one for $30.00

Temple o( Apshai (caw)

Scorpion (Rom) Turmoil (Rom)

"Jight Strike (Rom) Rrver Rescue (Rom)

Sin Blaiet (Rom) Snake Byte (Rom)
Aitrobllts(Rom) Crioplrfter (Rom)

om) . Shamus (Rom)

ATARI

Any 3 for $55.00

Any One for $20X10

Cruih. Crumble. Chomp (D/C)

Apple Panic (D/C) Jawbreaker (D/C)

JOY STICK SPECIALS

ENJOYSTICK

Com 64 Retail $29.95 Special S1S.J0

Atari ...' j. ;«-.' Sp*clol Sii.'/O

APPLE

Sdect-A-Port

Detail $5995 Special W2.M!

joystick

Retail $59.95 Special S42K

Track Bdl

hotter Blaster (D) Canyon Climb©' (D/C;

Genetic DfMt (D/C) Track Attock (D)

Match Racer (D/C) Sky Blazer (D)

Swpentine (D/C) LoDyrintri (D/Cl

Compu-Read (D/C)

COM 64

Any 3 for 560.00

Any One for $32.00

TempW o( Apihal (D/C)

Chopirfter (Rom) Grtdfunner (ton)

Snooper Troops #1 (D) Critical Wau (D)

Retro Boll (Rom) Serpentine (Horn)

Soafoi (Rom) Jump Man (D/C)

Turmotl(D) Replon(D)
RenaissancB (C)

APPLE

Any 3 for $55 DO

Any One (or 521.00

David i Midnight Mooic

QwplifTer Serpentine

Genetic Drift Spoce Ouork

Conyon Cllmbei Raster Bioitei

It™ Riajor Snock Attock

(For Placing Orders

Outside California)CALL TOIL FREE 1-800-828-2838

For Inside California and Ofhertnquines Call 1-916-V89-3174

MAIL OffOEBS: For tost aelrvery. send certified check,

money orders, or Visa or MasterCard numberand

expiration date, lor total purchase puce plus 1% Of S3

minimum lor postage ond horidlirvg Add S5 (or
shipment o-jtside the continental U S Calrtornia

Residents add 6% sales tax.

Catalog free with ony order or send S2 postage and

handling and please specify computer type

SuDject to slock on hand. Prices suDfect to change

5733 VISTA DEL ORO WAY

FAIR OAKS, CA 95628

C
0

E
0
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Program Your Own EPROMS

20

$99.50 promenade
UQDft CK

PLUGS INTO USER PORT.

NOTHING ELSE NEEDED.

EASY TO USE. VERSATILE.

• Read or Program. One byte or

32K bytes!

OR Use like a disk drive. LOAD,

SAVE, GET, INPUT, PRINT, CMD,

OPEN, CLOSE—EPROM FILES!

Our software lets you use familiar BASIC commands to

create, modify, scratch INes on readily available EPROM

chips. Adds a new dimension to yourcomputing capability.

Works with most ML Monitors too.

• The promenade1" C1 gives you 4 programming voltages,

2 EPROM supply voltages, 3 intelligent programming

algorithms, 15 bit chip addressing, 3 LED's and NO

switches. Yourcomputer controls everything from software!

• Textool socket. Anti-static aluminum housing.

• Extension cable, cartridge PC boards, etc. at extra charge.

• Some EPROM types you can use with the promenade7"

2756

2516

2716

27C16

2532

2732

27C32
2732A

462732P 27128 5133 X2S16A"

2564 27256 5143 52813"

2764 68764 2815* 48016P"

27C64 68766 2816"
■Denotes sec.noi , erasasb's types

Call Toll Free: 800-421-7731

In California: 800-421-7748

71 JASON-RANHEIM
580 Parrot! St., San Jose, CA 95112

Check or Money Orders.

NO CODS 'O^H

For All

Walks of Life

offers you a step in the right direction by

presenting the All New DATABASE MANAGER and .,.

WORD PROCESSOR programs, the molt powerful and easy to

use software available for the Commodore 64.

DATABASE MANAGER

The Most Powerful

Database Managemerit System

• 100% Machine Language

• Free Form Design and Input

• Sort on Any Field/Any Level

• Calculated Fields

• Max. Record siie - E.000

Characters

WORD PROCESSOR

80 Column Screen Display

Without Additional Hardware

• 100% Machine Language

• Over 70 Single Keystroke Commands

• Printed Page/Line/Character Counters

• True Word Wrap

■ Search, Replace and Block

Operations

FOR THE COMMODORE 64

"A Step Ahead!"

S519 W. Shaw, Suite 106 / Fresno, CA 93711 / Customer Support: (209) 397-8369

Order Number: (800) 641-1441 Order Number (in Calif.): (800) 641-1449

COM 64 
Any J for $&0.00 

MY 0 .... 'Of $32.00 
Tempel d klIraI (D/C ) 

Chop/III .. (Rom) Gr\cNre' (Ran) 
SnoopeI lroc:Q ~ , (0) CmIooI MoI.l (D) 

~ITO 801 (110m) SetDenIine (110m) 
SeaIat (Ran) Jufro Man (O/C) 
T~ ( D) RepTon (D) 

RenoIuorw:::e (e, 

MAIL OROEfS: For lOll oehverv. W)O(] cenilied check. 
I'TlOI"I9V OtCSQfS. Of '11K) 01 Most9t'Cord number ' ona 
expiratiOn dOl&. lOf 10101 purcho:le price plus '''' or 52 
minimum 101 POStoge and handling. Add S5 IOf 
5hipmenl O'.Jtsioe tI'le conTinental U.s. California 
Resldenll odd 6" SOles len.. 
Co1olog lree ..... /n 0"" or08f or tend 52 posTage ona 
oondling and 0Ie0M soeclfy comoul91 type 

SuOjec:! 10 slock on hand. PrIces SUO)ec1 10 cl'lonQe 

Program Your Own EPROMS 
~ VIC 20 
~ C64 
~ PET 64 $99.50 
PLUGS INTO USER PORT. 
NOTHING ELSE NEEDED. 
EASY TO USE. VERSATILE. 
• Read or Program. One byte or 

32K bytes! 

promenade 
w.oOH e, 

~ J"'90N -".~fHI'" 
~ .. ~ .... ,. 

OR Use like a disk drive. LOAD, 
SAVE, GET, INPUT, PRINT, CMD, 
OPEN, CLOSE-EPROM FILES I 

Our software leis you use familiar BASIC commands to 
create. modify, scratch flies on readily available EPROM 
chips. Adds a new dimension to your computing capability. 
Works with most ML Monitors too. 

• The promenade" C1 gives you 4 programming voltages, 
2 EPROM supply voltages,· 3 intelligent programming 
algorithms, 15 bit chip addressing, 3 LED's and NO 
switches. Your computer controls everything from software! 

• Textool socket. Anti-stalic aluminum housing. 

• Extension cable, cartridge PC boards, etc. at extra charge. 
• Some EPROM types you can use with the promenade'" 

2758 2532 
2516 2132 
2716 27C32 
27C16 2732A 

,. -~a.-.._. 

462732P 
2564 
2764 
27064 

Call Toll Free: 800-421 -7731 
In California: 800-421-7748 

27128 
2725€ 
68764 
68766 

.,33 
5'''' 2815" 
2816· 

X2816A· 
52813· 
48016P· 

.~~..-..~ 

CheCk or Money Orders. 
NOCOO·S. ~ 

.., JASON-RAN HElM 
~ 580 Parrott St., San Jose, CA 951 12 ffi 

AIARI 

5133 VISTA DEL ORO WA Y 
FAIR OAKS, eA 95628 

APl'lE 
Any 3 IOf $55..00 

Any. 0.,. lor $21.00 
OaI/k1i'MIdr'llgI'II Mogle 
Chc:IpI!I.. 5etpen1lne 

GeNttIc Drtt S4xx::e 0t..0Ic 
~ CIn-aer brill EIIo:n8f 

STar 1lIol:., Snodc AnDc;Ic ,'''',,","--.. 
Pnoser Are I-Ign OrbIT 

Sea 10< 



Commodore EXEC

Edwin King

There are times when you'd benefit from being able to

access subroutines directly from a disk file. They're not

in your program (taking up space), but they can be

accessed from a main program, executed, and then the

main program continues. Called the EXEC command

on those few versions of BASIC which have it, this

technique is worth adding to your programmer's bag of

tricks. For all Commodore machines. We'll go through

the process step by step so you can try the technique

and watch it in operation.

Here's a way to store all of your favorite sub

routines on disk and have programs call them

when they're needed, without having to retype
or append or use up memory space.

The Technique
The idea behind the EXEC command (as found in

Applesoft BASIC; Commodore Microsoft has no

such thing) is to execute a subroutine from disk as

if it were typed directly into the computer. Just

call a command from the disk, in the form of a

character string, and start POKEing to the dynamic

keyboard.

For those not familiar with the dynamic

keyboard concept, let me review. Every time a

key is pressed, the computer stores the ASCII

code representation of it in a place called the

"keyboard buffer." It keeps doing this until you

press RETURN (which also goes into the buffer),

then it goes back to evaluate and execute what
you just typed in. Lest the computer forget some

of the things you typed, it also keeps track of how

many characters you typed before (and including)

RETURN.

Now, if we are in immediate mode, we can

make the computer think we typed something in

by PRINTing it, then RETURNing over what was

printed on screen. The dynamic keyboard routine

involves PRINTing a command on the screen and

then POKEing a few carriage returns (13) into the

buffer to make the computer think we typed in

the command and the carriage returns. This way

we only need to POKE one carriage return for
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every line we want entered.

There are a few drawbacks to this system.

First of all, it only works in immediate mode, not

as an executing, RUNning program. So, we have

to PRINT the command and PRINT a GOTO to

get us back into the program. This requires the

cursor to be very carefully positioned each time

we execute a command - which means no PRINT

statements can be anywhere in our EXEC file.

Second, INPUT, INPUT#, GET, and GET# are

illegal in immediate mode and therefore cannot

be used in our EXEC file. And last, since typing

in a line with a line number causes that line to be

added to the program, our EXEC file will have no

line numbers. This means that any use of GOTOs

or GOSUBs will call lines in the program, not in

the EXEC file. Be very careful if you use these
commands.

The Program
"EXEC-file" was written on a VIC-20 and will also

run, as is, on a Commodore 64 (you may want to

change the "22" in line 85 to "40"). It can easily

be modified to run on other Commodore machines

(more on this later).

Lines Function

40-60 get input and store file to disk

70-100 call and execute the file

1000-1002 check for disk error

When creating an EXEC file, be sure to type

in the EXEC file commands zvithout line numbers.

Numbers will almost guarantee a crash when you

later EXEC the file. The file-call routine (lines 70-

100) can easily be lifted and relocated to be used

in another program.

Modifications

Users of other Commodore machines should find

this program very easy to modify for their system.

There are only two changes to be made.

First, change the exit code (the key you press

to stop creating the file and get on to other things).

The exit code is in quotes on line 55; change the

prompt in line 40 accordingly.

Commodore EXEC 
Edwin King 

There are times whell you'd benefit from beillg able to 
access subroutilles directly from a disk file. They're lIot 
in youI' program (takillg up space), but they call be 
accessed from a main program, executed, and then the 
main program continues. Called the EXEC command 
on those few versions of BASIC which have it, this 
technique is worth addillg to your programmer's bag of 
tricks. For all Comlllodore machines. We'll go through 
the process step by step so you can tn) the technique 
and watch it in operation. 

Here's a way to store all of your favo rite sub­
routines on disk and have programs ca ll them 
when they' re needed, without having to retype 
or append or use up memory space. 

The Technique 
The idea behind the EXEC command (as found in 
Applesoft BASIC; Commodore Microsoft has no 
such thing) is to execute a subroutine from di sk as 
if it were typed directly into the computer. Just 
call a command from the disk, in the fo rm of a 
character string, and start POKEing to the dYllamic 
keyboard. 

For those not fa miliar with the dynamic 
keyboard concept, let me review. Every time a 
key is pressed, the computer stores the ASCII 
code representation of it in a place ca lled the 
" keyboard buffer. " It keeps doing this until you 
press RETURN (which also goes into the buffer), 
then it goes back to eva luate and execute what 
you just typed in . Lest the computer forget some 
of the things you typed, it also keeps track of how 
many characters you typed before (and including) 
RETURN. 

Now, if we are in immediate mode, we can 
make the computer think we typed something in 
by PRINTing it, then RETURNing over what was 
printed on screen. The dynamic keyboard routine 
involves PRINTing a command on the screen and 
then POKEing a few carriage returns (13) into the 
buffer to make the computer think we typed in 
the command and the carriage returns. This way 
we only need to POKE one carriage return for 
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every line we want entered . 
There are a few drawbacks to thi s system . 

First of all, it only works in immediate mode, not 
as an executing, RUNning program . So, we have 
to PRINT the command and PRINT a GOTO to 
get us back into the program . This requires the 
cursor to be very carefully positioned each time 
we execute a command - which means no PRINT 
statements can be anywhere in our EXEC file . 
Second, INPUT, INPUT#, GET, and GET# are 
illegal in immediate mode and therefore cannot 
be used in our EXEC fil e. And last, since typing 
in a line with a line number causes that line to be 
added to the program, our EXEC file wi ll have no 
line numbers. This mea ns that any use of GOTOs 
or GOSUBs will ca ll lines in the program , not in 
the EXEC file. Be very careful if you use these 
commands . 

The Program 
"EXEC-file" was written on a VIC-20 and will also 
run, as is, on a Commodore 64 (you may want to 
change the "22" in line 85 to "40") . It can easily 
be modified to run on other Commodore machines 
(more on this la ter). 

lines Function 

40-60 get input and store file to disk 
70-100 ca ll and execute the file 
1000-1002 check for disk error 

When creating an EXEC file, be sure to type 
in the EXEC file commands without line numbers. 
Numbers will almost guarantee a crash when you 
later EXEC the file. The file-call routine (lines 70-
100) can easily be lifted and relocated to be used 
in another program. 

Modifications 
Users of other Commodore machines should find 
this program very easy to modify for their system. 
There are only two changes to be made. 

First, change the exit code (the key you press 
to stop crea ting the file and get on to other things). 
The exit code is in quotes on line 55; change the 
prompt in line 40 accordingly. 



HERE'S SOME GREAT GIFT IDEAS FOR YOUR

OR VIC-20 Computer

Every ABACUS SOFTWARE Package

includes an attractive outer carton, a
manual and a disk or cassette.

YOU CAN COUNT ON

lllliRU

ULTRABA31C 64

TURTLE, hires,

multicelar and

sprite graphics

Sound and effects.

Harticopy

50 Powerful

Commands,

includes demos

IftsriaL manual '

*3§,95 FOR TftPS
$42.95 FOR DISK

CHARTPftK 64

<m? Pis 8at a^d
- Lme cnarts in high

resolution

• Enter eciii. save and

recall to'from disc

Choose an-/Qt 8 chart

5515 I5?S 3"

Epson prm!*'

S42.95O1SK ONLY

Wssl Getmany;

DATA BECKEfl
efstr 30

S
Sfc

1
SUP£R DISK

UTILITY S4

■ Singie Disk Copy
(3 typesl c Appenif

■ Dump or Modify
Any Disk Secld

(Has Scrolling)

• OsracTOfy Display
wiin scfolifflQ

■ BAMDispuy

■ Printer Output

» Fast Machine Code

- $22.95 DISK ONLY

SVMTHY 64

Full Tgaliiied TiUSIC

- $32-95 FOR DISK

CHECKBOOK

Compfeta rfmno

-u. cfieckwrali

SXKfl 54
&K$Qs type gariie

JoysiiCk or keyboard

control

3 Oflereni games

3 different levels

$1435 FOR TAPE
$t?.9S FSR DISK

Jlj

: TW¥ FORTH

■ Easily exiendabfe ■
language

» Based on fig-FORTH

■ Commodore 64 or
Vic-20 w/8k exp

• S18.95 FOB TAPE
. $22.95 FOB DISK

. Hues 'and muii
graphics
Fast ploting ar ■

machine language

speed

Two screens-

grachics and text

Save screen -to

VIC-20 w.*3k Gf Ske^a.

S19.95 FOR TftPE
SZ2.95 FOR DISK

HAL TRADING

34300 Afmhuit

.475-12304' •

WMBWCROWARE-tTO.
5858 Cofe des Nei^s
Mon^eal. Oue&ec H3S 1Z6

514/737-9335

Australia:

CW ELECTRONICS
416 iogan Road

Brisbane. Queens.

LSJ. Drstributsrs Ltd.
810 W Broadway r«S
Vancouver. BC V5Z 4G9

6G4/733-0211

New Zealand:

VISCOUNT ELECTRONICS

30&309 Cfiurcf) Street
Palmerston

TO ORDER NOW: Write Abacus Software
P.O. Box 7211 Grand Rapids, Mich. 49510

For postage & handling, add $1.SO {U.S. and

.nada), add $3.00 for foreign. Make payment in

S. dollars by check, money order or charge card,

ligan Residents add 4% sales tax).

4810

.STATE. -Zip

ARSE CARD. .NUMBER

FREE CATALOG Ask for a listing of other
Abacus Software for Cornmodore-64 or Vic-20

HERE'S SOME G EATG FOR 

OR VIC·20 Computer 
Every ABACUS SOFTWARE Package 
includes an attractive outer carton, a 
manual and a dIsk or cassette. 

YOU CAN COUNT ON ULTRABASIC 64 

Abaci ~ =nn;Software . ~~:i:::' ~ • Sound and effects 
• Hardcopy 
• 50 Powerful 

Commands 
• Includes de ...... 

tntoriaL manint-
• $39.95 FOR TAPE 
• $42.95 FOR DISK 

• Create Pre Bal and 
lme chans In hl911 
resOlution 

. - Enter eal!. save and 
recall loHrom tMe 

• CI'Ioose any 018 cllatt 
'Oflllals and deSign 
cttarIs IIltefKlively 

.. PloOuce hard copy 
0ntD 1515 lS25 o· 
Enson orinrtr 

• $U.J5OISI( ONLY 

• Smote Dtsk CccIy 
(3 IyJ)t$J Of AoPend 

• Dump Of Modtty 
Any Di$Ic Set101' 
( Has ~1 

• Directory ~play 
WItf1 scrolJlng 

• SAM DIsplay 
• Ponte! Output 
• rut Machine CodP 
• $22.15 DISK ONLY 

• ArtaCle type game 
• JoYSlltil: or kt'yboar(l 

contrOl 
• 3 (llfterenl games 
• 3 different levels 

• 51 •• 95 FOR TAPE 
• 517.95 FOR DISK 

• EaSily extemlable 
language 

• Based on flQ-FORTH 
• CommOdore 64 or 

VIC·20 wl8k un 
• 519.95 FOR TAPE 
• 522.95 FOR DISK 

... 1111 CIaMt_ 
!(lNG_LID. 
5950 Colo des NetQes 
Mont ..... IMbec H3S lZ6 
51W37·!/335 
-.: 
r:w ElECTROHICS 
416 logan Road 
Brisbane. Queens. 
07·397-0008 

_w. 
L.S.!. 0istribuI0/s !;!if; 
810W_ms 
v....,.".,. 8C V5Z 4QI 
6IW733-0211 --VISCOUNT ElEClROIIICS 306-308 Cllurdl _, 
Palmerston North 
63-8&696 --------------ORDER NOW: Write Abacus Software 

Box 7211 Grand Rapids, Mich. 49510 
postage & handling. add $1.50 (U.S. and 

9anacla). add $3.00 for foreign. Make payment in 
by check. money order or charge card. 

Residents add 4% sales tax). 

QUICK .... VIC. PHON. 8181241 ... 10-

ClTY __________ STATE ___ ZIP __ _ 

CHARGE CARD NUMBER ______ _ 

FREE CATALOG Ask for. listing of other 
Abacus Softwsre for Commoclore-64orVlc·20 



Next, the keyboard buffer and the "how-

many" (number of characters currently contained

in keyboard buffer) location are in different places

on different machines. The chart below should

assist you in changing this (in line 90).

VIC/64 Original

ROM PETs

BASIC

4.0 PETs

buffer 631-640 527-536 623-632

how-many 198 525 158

Thus, on a PET 4032, line 90 would become:

90 POKE 623,13:POKE624,13:POKE625,13:POKE
626,13:POKE158,4:STOP

VIC and 64 owners may also wish to make

the print color the same as the screen color before

calling this routine, so the user is unaware of the

EXEC taking place on screen.

Testing The EXEC
The program here contains both the filemaking

and EXEC routines. To test the EXEC function,

you must first answer YES when asked if you

want to "Creaie A File?" and then type something

like A = 51 :B = 17:F$ = "Mirabelle" or whatever

you want to pass to the program from the disk. It

could be a POKE to change screen color or to

change the character set, anything you like.

Then, the special file will be on your disk

under whatever name you gave it during the

filemaking phase. To try out the file, RUN the

program again, but answer NO when asked if

you want to create a file. This time, the program

will move down to line 70 and EXEC the file. When

you use the EXEC function in a program, you'll

probably want to replace F$ in line 70 with the

actual name of the file you want to EXEC: OPEN2,

8,2,"NAME,U,R". The technique otadding a string
to a quoted name (F$ + ", U,R") is the way to

specify variable file names, but in a real program
you'll know in advance the file name that you

intend to EXEC.

Pay special attention to the key in quotes in

line 55. If you are using a PET/CBM, for example,

you'll want to change this to the back-arrow key

or something. PET/CBM has no function keys so

you could never signal the end of your INPUT

when creating an EXEC file.

EXEC-file

10 REM *COMMODORE*

15 REM *EXEOFILE*

20 K$="":A$="":F$=""

25 INPUT"{CLR}{2 DOWNjCREATE A PILE";A$
30 INPUT"{2 DOWN)FILE NAME";F$

35 IFLEFT$(A$,1)<>"Y11THEN70

38 REM**CREATE EXEC FILE **

40 PRINT"{CLRj{3 DOWN){RVS}{6 SPACESjFl
TO END{7 SPACES}"
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45 OPEN2,8,2,"@0:"+P$+",U,W":OPEN15,8,15

:GOSUB1000

50 GETA?:IFA$ <>""THSNPRINTA$; :PRINT*2,A$

55 IFA$<>"{Fl}"THEN50
60 CLOSE2:CLOSE15

66 REM**(3 SPACES}EXECUTE FILE{2 SPACES}
**

70 OPEN2,8,2,F$+",tj,R":OPEN15,8,15:GOSUB

1000

75 PRINT"{CLR}{4 DOWN}":GET#2,A$:IFA$<>C

HR?(13)AND(ST<>64)THENK?=K$+A$:GOTO75
80 IF (ST)AND64 THEN 100

85 PRINTK$"{3 DOWNJ":PRINT"GOTO75":PRINT
"{10 UP}"+LEFT?("{7 UP}\INT(LEN<K$)/
22) ) :K$= ""

90 POKE631,13:POKE632,13:POKE633,13iPOKE
634,13:POKE198,4\STOP

100 CLOSE2:CLOSE15:.END

911 REM..{3 SPACESjCHECK DISK ERROR
[2 SPACES}

1000 INPUT#15,EN,EMS,ET,ES

1001 IFDS>20THENPRINTEN, EMS1: STOP
1002 RETURN

63003 A=PEEK(B)+256*PEEK(B+1):IFA=0THENC
LR:END Q

SUPER DISK
Floppy Disk Drive For

VIC-20 & Commodore 64
Super Disk2 is a Commodore compatible disk drive design

ed to interface to the. various Commodore computers such

as the PET1, VIC-201 and the Commodore 641. The diskdrive

is compatible to the model 4040, 2031,1540, and the 1541

disk drives and recognizes programs generated on any of

these disk drives. The capacities are comparable to those

found on the Commodore drives, and Super Disk*

recognizes the full instruction set of the Commodore drives.

Super Disk2 offers RAM area within the disk unit, a serial and an

IEEE bus interface. (Software programs included.)

Call Toll Free 1-800-527-7573 For Latest Price Information.

In Texas Call: (214} 484-7836

Also Available:

Gemini-10 w/lnterface S399
CPI Parallel Interface 65
Expandoport 3 VIC 25

Expandoport 6 VIC 55
Expandoport 4 C64 65

V3K RAM 15.
V8K RAM 39

V16K RAM (Switchable) 69.
V24K RAM 99

CIE (IEEE for C64) 85.

CATALOG OF OTHER HARDWARE & SOFTWARE AVAILABLE ON

REQUEST. We accept: VISA, Mastercharge, and AE

Southwest Micro Systems, Inc
2554 Southwell • Dallas, Texas 75229

Trademark ot Commodore Int. Trademark or MSD

Next. the keyboard buffer and the "how­
many" (number of characters currently contain ed 
in keyboard buffer) location are in different places 
on different machines. The chart below should 
assist you in changing this (in line 90). 

VI064 Original BASIC 
ROM PETs 4.0 PETs 

buffer 631-640 527-536 623-632 

how..many 198 525 158 

Thus, on a PET 4032, line 90 would become: 

90 POKE 623,13:POKE624,13:POKE625,13:POKE 
626,13:POKEI58,4:STOP 

VI( and 64 owners may also wish to make 
the print color the same as the screen color before 
calling this routine, so the user is unaware of the 
EXEC taking place on screen . . 

Testing The EXEC. 
The program here contains both the fil emaking 
and EXEC routines. To test the EXEC function, 
you must first answer YES when asked if YOH 

want to "erea-te A File?" and then type something 
like A = 51:B = 17:F$= "Mirabelle" or whatever 
you want to pass to the program from the disk. It 
could be a POKE-to change screen color or to 
change the character set, anything you like. 

Then, the specia l file will be on your disk 
under whatever name you gave it during the 
filemaking phase. To tryout the file, RUN the 
program again, but answer NO when asked if 
you want to create a file. This time, the program 
will move down to line 70 and EXEC the file. When 
you use the EXEC function in a program, you' ll 
probably wa nt to replace F$ in line 70 with the 
actual name of the file you want to EXEC: OPEN2, 
8,2, "NAME, U,R" . The technique ofnddillg a string 
to a quoted name (F$ + ", U,R") is the way to 
specify variable file names, but in a real program 
you' ll know in advance the fi le name that you 
in tend to EXEC. 

Pay special attention to the key in q uotes in 
line 55. If you are using a PET/CBM, for example, 
you'll want to change th is to the back-arrow key 
or something. PET/CBM has no function keys so 
you could never signal the end of your INPUT 
when creating an EXEC fi le. 

EXEC·fIle 

10 REM *COMMODORE* 
15 REM *EXEC- FILE* 
20 K$="":A$="":F$="" 
25 INPUT" {CLR}[2 DOWN}CREATE A FILE" ;A$ 
30 INPUT" {2 DOWN}FILE NAME";F$ 
35 IFLEFT$(A$,1)<>"Y"THEN70 
38 REM**CREATE EXEC FILE ** 
40 PRINT"{CLR}[3 DOWN}[RVS} ·{6 SPACES}F1 

TO END{7 SPACES}" 
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450PEN2,8,2,"@0:"+P$+",U,W": OPENlS,8,lS 
: GOSUB1000 

50 GETA$: IFA$ < > " "THENPRINTA$; : PRINT#2, A$ 
, 

55 IFA$ <> "{F1}"THEN50 
60 CLOSE2:CLOSE15 
66 REM**{3 SPACES}EXECUTE FILE{ 2 SPACES } 

** 
70 QPEN2, 8, 2, F$+" I·U, R" :OPENlS, 8 ,15 :GOSUB 

Hl00 
75 PRINT" {CLR}[4 DOWN}" :GETII2 ,A$: IFA$ <>C 

HR$(13)AND(ST< Y64)THENK$=K$+A$:GOT075 
80 IF (ST )'AND64 THEN 100 
85 PRINTK$"{3 DOWN}":PRINT"GOT075":PRINT 

"(10 UP}"+LEFT$("{7 UP}",INT(LEN(K$)/ 
22» :K$="" 

90 POKE631., 13 : POKE6 3 2 , 13 : POKE6 3.3, 13 : POKE 
634,13:POKE198,4 : STOP 

100 CLOSE 2 : CLOSE15 :.END 
911 REM •• {3 SPACESlcHECK DISK ERROR , 

{2 SPACES} ••• 
1000 INPUT # 15,EN,EM$ ,ET,ES 
11/101 IFDS> 20THENPRINTEN, EM$': STOP 
1002 RETURN 
63003 A=PEEK(B)+256*PEEK(B+1):I FA=0THENC 

LR: END \0 

SUPER DISK 
Floppy Disk Drive For 

VIC - 20 & Commodore 64 
Super Disk' is a Commodore compatible disk drive design­

ed to interface to the. various Commodore computers such 
as the PET', VIC-20' and the Commodore 64'. The disk drive 
is compatible to the model 4040, 2031 , 1540, and the 1541 
disk drives and recognizes programs generated on any of 
these disk drives. The capacities are comparable to those 
found on the Commodore drives, and Super Disk' 
recognizes the full instruction set of the Commodore drives. 
Super Disk' offers RAM'area wi thin the disk unit, a serial and an 
IEEE bus interface. (Software programs included.) 

Call Toll Free 1-800·527-7573 For Latest Price Information. 
In Texas Call: (214) 484-7836 

Also Avallabte: 
Gemini-10 wllnterface $399. V3K RAM 15. 
CPI Parallel Interface 65. V8K RAM 39. 
Expandoport 3 VIC 25 , V16K RAM (Switch able) 69 . 
Expandoport 6 VIC 55 , V24K RAM 99. 
Expandoport 4 C64 65 . CIE (IEEE for C64) 85 . 
CATALOG OF OTHER HAROWARE & SOFlWARE AVAILABLE ON 
REQUEST. We accept: VISA, Mastercharge, and A E 

Southwest Micro Systems, Inc 
2554 South_II· Dallas, Texas 75229 

ITrademarll: 01 Commodore Int. 2rrademar1< 01 MSD 



Victory Software
The
TH WARRIOR SERIES

IBTBODUCES

METAMORPHOSIS $19.95
You stumbled into the nest of the Cyglorx

and find yourself fighting off robot tanks

guarding the Cyglorx eggs. You think you

have everything under control and then

the eggs sfart hatching. Commodore 64

version features 4 different screens.

Available for COMMODORE 64 and VIC-20.

Played with JOYSTICK.

LTOE'S REVEM8E S19.95

The creator assembled a massive army of robots and

insects to take revenge on the earth. Destroy insects, get

treasures, and gel the neutron bomb diactivotor. Battle

robots and destroy the neutron bomb before it annihilates

your city. Miss and you must face the mutants. Features 4

different screens.

Available for COMMODORE 64. Played with JOYSTICK.

A LABYRIHTH OF THE CREATOR $19.95
Journey into the most complex and dangerous fortress

ever build by the creator. You will encounter deadly robots,

skulls, lakes, avalanches, false creators, and a creature

who roams 256 rooms relentlessly pursuing you.

Available for COMMODORE 64. Played with JOYSTICK.

Programs for the VIC-20 and the COMMODORE 64

All games available on TAPE or DISK and are packed

full Of MACHINE CODE.

UNTY HUNTER
adventure in the Old West. Journey back

us into the days o( Jessie James and Billy

the Kid where the only form of justice was a loaded

revolver and a hangman's noose. In this full-length

text adventure, you play the role of Bounty Hunter,

battling against ruthless outlaws, hostile Indians, wild

animals and the elements of the wilderness with only

your wits and your six gun. Average solving time: 20-

30 hours. If you love adventures, this one is a real

treat.

Available for COMMODORE 64 or the VIC-20 (with 8K or 16K

expander). Played with KEYBOARD.

ING0EQN0 $19.95
Climb ladders, avoid the barrels the crazy

ape is rolling at you, and rescue the damsel.

Commodore 64 version features 4 different screens!

Available for COMMODORE 64. Played with JOYSTICK or

KEYBOARD.

¥E HOOKS $14.95
Earth's surface is threatened by collapse from

strange group of creatures who bore out the

earth's crust to make their dens. Your objective is to

enter the creature's habitat and spin the invaders to

death.

Available for COMMODORE 64. Played with JOYSTICK.

Check vour locol dealer 01 order OiiBCityOeOEKING We

accept personal checks, money orOers, VISA, end MASTER-

CKARG E Cnarge a f aou pleo»e i nc I ud« numbei ondewra-

hondale Overieoiordori pleojeuie charge orfiave check

payable Hirough a US Dank Add SV5D poilogs ond

handling per order. PA residents pleaio add 6% lalei ta«

VICTORY SOFTWARE INC.
7 Volley Brook Rood. Paoll. PA 19J01

(215) 294-3787

SOFTWARE DEVELOPMENT SYSTEMS
to

Help you develop your skills and the power of your computer.

These complete development systems for the VIC 20 and the Commodore 64 computers are tools

tor the professional and learning aids for the developing programmer. A must for anyone who wants
to understand the internal workings of the computer or who wants to design fast-action graphics or

other powerful machine language programs.

The Full-featured Assembler, Screen editor, Loader, Decoder and Debugger are accompanied by a
tutorial on machine language, graphics programming and sound generation programming. The book
also guides you through step-by-step instructions for the use of the tools and contains the most
complete memory map available. A complete list is included of all the internal programs in ROM and
the means by which you can call them from your own programs. Sample programs are fully

explained.

All programs support disk, tape and printer output. A special limited-feature version is available for

the 5K VIC 20.

Ask for Develop-20 and Develop-64 at your local software store.

To order direct send 149.95 U.S. funds plus $2.00 pSrt to

French Silk. PO Box 207, Cannon Falls. MN 55009.

ViSA/MC charges accepted (please include expiration

date). Please specify Develop-20 or Develop-64 and the

5K version for the VIC 20 if so desired Programs are

distributed on cassette or diskette. Please specify your

preference.

Dealer enquiries invited.

VIC 20 and Commodore 64 are registered TM of Commodore Business Machines Inc.

You stumbled into the nest of the Cyglorx 
and lind yoursell fightIng off robot tonks 
guarding the Cyglorx eggs. You th Ink you 
hove everything under control and then 
the eggs stort hotchlng. Commodore 64 
version leatures 4 different screens. 
Available lor COMMODORE 64 and VIC-20. 
Played with JOYSTICK. 

nuTOB'. UBI==a=I=---__ ~= 
The creator assembled a massive army 01 ro bots and 
Insects to toke revenge an the earth. Destroy Insecls, gel 
treasures, and get the neutron bomb dlacllvator. Bailie 
robots and destroy the neutron bomb belore It annihilates 
your c ity. Miss and you must lace the mutants. Features 4 
different sc reens. 
Ava ilable lor COMMODORE 64. Played wilt! JOYSTICK. 

LABYBIITa or Tal GIIATOB 
Journey Into the most complex and dangerous to rtress 
ever build by Ihe creator. You will encounter deodly robots. 
skulls, lakes, avalanches, false creators. and a creature 
who roams 256 rooms relenllessly pursuing you. 
Available lor COMMODORE 64. Played with JOYSTICK. 

Progroms for Ihe VfC-20 and the COMMODORE 64 
All games available on TAPE or DISK and ore packed 
full of MACHINE CODE. 

An adventure in 
with us inlo the days of JessIe James and Billy 

the KId where the only form 01 Justice wos a loaded 
revolver and a hangman's noose. In this full ·length 
text adventure. you ploy the role 01 Bounty Hunter, 
bottling against rulhless outlaws, hostile Indlons, wild 
animals and the elements of Ihe wilderness with only 
your wits and your six gun. Average salving time: 20· 
30 hours. If you love adventures, Ihis one Is 0 reol 
treot. 
Available lor COMMODORE 64 or Ihe VIC·20 (with 8K o r 16K 
expander). Played with KEYBOARD. 

ladders, avaid It!e borrels It!e crazy 
ape is loltlng at you, and rescue the damsel. 

Commodore 64 version leatures 4 different screensl 
Available lor COMMODORE 64. Played wilt! JOYSTICK or 
KEYBOARD. 

SlU5 
Earth's surlace is threatened by collapse Irom 

a strange group of c reatures who bore out It!e 
earth's crust to make their dens. Your objective Is to 
enter It!e creature's habitat and spin the invaders 10 
death. 
Available for COMMODORE 64. Played with JOYSTICK. 

Cheek your local oeo .. , 0' Otoe, OI,eclty.OIOf.IIIH(; w. 
oc:e.!)I .,.,SQI'IOI eneckl.. ~ o,oel$. VISA,. on!! MASTEII· 
CHARGE.cno.g. O!~" 1>'-o .. Inc:I\.ICMI rw.rno., ono.lOIlo, 
fton dOlt. o--.<WOt O~I$I>'-oM UM el"l(l,gofO! r.cr..en.e~ 
IX¥JC)Ie m,OUOI"I 0 u.s. 00I"Ik. Add $1.SO PO.~ ono 
IIO(ldUng.,.,O«I*' 'A '."0.<"1'" !)ltoM 00d 6," 101.,10,,-

VICTORY SOFTWARE INC. 
1 VoHey a,ooIIlIood. P-ooli . PA 19301 

296·3181 

SOFTWARE DEVELOPMENT SYSTEMS 
to 

Help you develop your skills and the power ot your comDuter. 
These complete development systems for the VIC 20 and the Commodore 64 computers are tools 

for the professional and learning aids for the developing programmer. A must for anyone who wants 
to understand the inlernal workings of the computer or who wants to design fast -action graphics or 
other powerful machine language programs. 

The Full-featured Assembler, Screen editor, Loader, Decoder and Debugger are accompanied by a 
tutorial on machine language, graphics programming and sound generation programming. The book 
also guides you through step-by-step Instructions for the use of the tools and contains the most 
complete memory map available. A complete list Is included of all the internal programs in ROM and 
the means by which you can call them from your own programs. Sample programs are fully 
explained. 

All programs support disk, tape and printer output. A special Hmited-feature version is available for 
the 5K VIC 20. 

Ask for Oevelop· 20 and Develop-64 at your local software store. 

To order direct send $49.95 U.S. lunds plus S2.OO p&h to 
French Silk. PO BOll 207. Gannon Falls. MN 55009. 
VISA/MC charges accepted (please include ellplraUon 
datel. Please specify Develop-20 or Develop·SA and the 
5K version l or the VIC 20 II so desired. Programs are 
distributed on casselle or diskette. Please speci fy your 
preference. 

Dealer enquiries invited_ 

VIC 20 and Commodore 64 are regis tered TM 01 Commodore Business Mach ines Inc. 



Atari Master

Disk Directory
Joseph M. Apice

With this program you create a single disk "library"

incorporating the contents of all your directories. The

menu gives you six options - the program is truly

multipurpose.

Master directories are an essential part of any

computer system. We often take them for granted

in the larger minicomputers simply because they

exist. These multi-user systems utilize some kind

of central library containing a list of all the user

directories and their files.

In our smaller home computers, we do not

have this luxury. And after working on a mini all

day, I find it difficult to do without a master di

rectory so I decided to incorporate some of the

nicer features of the larger system into my personal

computer. Though it is impossible to exactly

duplicate the features, I found I could make a

reasonable addition.

I had read several articles dealing with various

types of master directory programs. All of them

were good, but many required the constant swap

ping of disks. I needed something that could

quickly display the contents of any directory in

my library as well as locate any file that I wanted

to use without searching through my entire library.

With this in mind, I used the Atari forced

read mode to load the contents of every directory

in my library as a series of DATA statements in

the "Master Disk Directory" program. I could

then use the program to examine the contents of.

any disk, search for any file, and even print labels

for my disks without loading any other disk.

The program is menu driven and structured

so that each menu function is a subroutine. This

allows the user to follow what is being done and

to make any desired changes.

Running The Program
After you load the program and type RUN, a menu

will display the six options available. Enter the

number preceding your selected option and press

RETURN.

1. Directory Update. This first option is selected

each time you enter a new disk or update the

listing of a previous disk into the master directory.

At the prompt, simply enter the disk name or

label and press RETURN. Any additional files

which may have existed in the previous disk are

automatically deleted when the most recent copy

is installed.

2. Disk Search. Use this option to review the

contents of any disk directory previously installed.

Enter the name of the disk you wish to view, and

the contents of that disk directory will be displayed

to the screen.

3. Fife Search. One interesting feature of the

program is that it can quickly locate any named

file and its resident disk. The wild card feature is

always active if the full name is not specified.

Multiple listings of any file will be displayed along

with their disk locations. The message NO

MATCH FOUND will be displayed if the named

file does not reside on any disk.

4. Print Labels. Those of you who own a Ge

mini 10 or Epson MX-80 compatible printer can

use this option to print directory labels. The pro

gram will allow up to 24 files and one header on

any standard (4 x 1-7/16 inch) label. Additional

files are printed on the next label.

5. Install Update. When you have completed

the transfer of all the directories, use this option

to install the most recent update into the Master

Disk Directory program. The SAVE feature is

automatic; when it is completed, the program will

return you to the main menu.
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Atari' Master 
Disk Directory 

Joseph M Apce 

With th is program YOII create a single disk "library" 
incorporating the cOlltellts of all YOllr directories. The 
mellll gives YOII six options -the program is trllly 
I11l1ltipllrpose. 

Master directories are an essentia l part of any 
computer system. We often take them for granted 
in the large r minicompute rs simply because they 
exist. These multi-user systems utilize some kind 
of central li brary containing a List of aU the user 
directories and their files. 

In our smaller home computers, we do not 
have this luxury. And a fter working. on a mini all 
day, I find it difficult to do without a maste r di­
rectory so I decided to incorpora te some of the 
nicer features of the larger system into my personal 
computer. Though it is impossible to exactly 
duplicate the features, I found I could make a 
reasonable addition. 

I had read several articles dealing w ith various 
types of master directory programs. All of them 
were good, but many required the constant swap­
ping of disks. I needed something tha t could 
quickly d isplay the contents of any directory in 
my libra ry as well as locate any file that I wanted 
to use without sea rching through my entire library. 

With this in mind , I used the Atari forced 
read mode to load the contents of every directory 
in my library as a series of DATA statements in 
the "Master Disk Directory" program. I could 
then use the program to examine the contents of. 
any disk, search for any file, and even print labels 
for my disks without loading any other disk . 

The program is menu driven and structured 
so that each menu function is a subroutine. This 
allows the user to follow what is being done and 
to make any desired changes. 
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Running The Program 
After you load the program and type RUN, a menu 
will display the six options available. En ter the 
num ber preceding your selected option and press 
RETURN. 

1. Directory Update. This first op tion is selected 
each time you enter a new di sk or update the 
lis ting of a previous disk into the master directory. 
At the prompt, sim ply enter the disk name or 
label and press RETURN. Any additional fil es 
w hich may ha ve existed in the previous disk a re 
automatica lly deleted when the most recent copy 
is installed . 

2. Disk Search. Use thi s option to review the 
conten ts of any disk directory previously insta lled. 
Enter the name of the disk yo u wish to view, and 
the contents of that disk directory wi ll be displayed 
to the screen. 

3. File Search. One interesting feature of the 
program is that it can quickly loca te any named 
file and its resident disk. The wi ld card feature is 
always active if the full name is not specified. 
Mul tiple listings of any fi le will be c1isplayed along 
with their disk locations. The message NO 
MATCH FOUND will be displayed if the named 
file does not reside on any disk. 

4. Prillt Labels. Those of you who own a Ge­
mini 10 or Epson MX-80 compatible printer can 
use this option to print d irectory labels. The pro­
gram wi ll allow up to 24 files and one header on 
any s tandard (4 x 1-7/16 inch) label. Additiona l 
files are printed on the next label. 

5. Install Update. When you have completed 
the transfer of all the directories, use this option 
to install the most recent upda te into the Master 
Disk Directory program. The SAVE feature is 
au tomatic; when it is completed, the program will 
return you to the main menu. 
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The Discount SoftwareCompany

That Pays You A Dividend! ! ATARI
ATARI 800 48K CALL
ATARI 800XL 64K CALL

ATARI 810 DISK DRIVE CALL

ATAR11050 DISK DRIVE CALL

ATARI 850 INTERFACE CALL

ATARI 1010 RECORDER 77.00

HOME MANAGER KIT 64.95

ATARI 1027 PRINTER 289.00

MOSAIC
64K Ram/400 149.00
64K Ram + Cable Kit /400/800 169.00

48K Ram Kit 94.00
16/32 Expander 64.95

32KRam 77.95
Mosaic Adaptor 49.95

DISK DRIVES: PERCOM, RANA, TRAK, ASTRA CALL FOR PRICES.

Suncom Joysensor. ..34.95

30 day money back guarantee

PRINTERS

PROWRITER 851 0 AP ... CALL

Seikosha

W/Parallel Port CALL

BLUE MAX

$22.95 DISK/TAPE

ZORKI JUMPMANJR. WITNESS RIVER RESCUE
$26.95 DISK $26.95 CARTRIDGE $33.95 DISK $26.95 CARTRIDGE

PRICES EFFECTIVE NOW THROUGH OCTOBER 31, 1983

AE

$22.95 DISK

FREE* SOFTWARE AND ACCESSORIES

ATARI

Conversational Languages-T. .43.95

Programming 2 & 3 - T 21.95

Music Composer- C 32.95

My Firs! Alphabet - D 26.95

Touch Typing - T 19.95

Home Filing Manager - D 37.95

Mailing Us! -T 19.95

Asteroids -C 26.95

Caverns Of Mars ■ D 28.95

Computer Chess - C 26.95

Missile Command - C 26.95

Super Breakout - C ...i 26.95

Star Raiders - C 32.95

Assembly Editor - C 44.95

Basic-C 39.95

Macroassembler - D 65.95

Microsoft Basic - D 65.95

Pilot (Home Package) - C 58.95

Invitation To Programming I-T... 18.95

Speed Reading - T 55.95

Baskelball -C 26.95

Gfaph-lt-T 15.95

Juggles House - D/T 22.95

Pilot (Educator) - C 97.95

Video Ease! -C 26.95

Defender - C 32.95

Galaxian - C 32.95

Qbc-C 32.95

Dig Dug - C 32.95

ET-C 37.95

Timewise - D 23.95

Atariwriter - C 74.95

Donkey Kong - C 37.95

Ms. Pac-Man-C 39.95

Tennis- C 35.95

Eastern Front - C 32.95

Donkey Kong Jr. - C 39.95

Pengo-C 35.95

Logo-C 79.95

Robilron --C 35.95

Pole Position - C 39.95

Microsolt Basic II -C 65.95

Pain! - D 33.95

Caverns of Mars - Q 32.95

FIRST STAR

Aslro Chase - D/T 23.95

Bristles -D/T 23.95

Flip Ffop- D/T 23.95

Rent Wafs - D/T 23.95

BIG FIVE

Miner 2049'er - Carl 39.95

Scraper Caper - C 39.95

COMPUTABILITY DIVIDEND COUPON PREMIUMS
3 M Blank Disk - Box of 10 27.00 or 10 Coupons

Elephant Disks - Box of 10 22.00 or 8 Coupons

Flip'n File Disk Holder 20.95 or 6 Coupons

Flip 'n File Cartridge Holder 20.95 or 6 Coupons

Monitor Stand 27.95 or 10 Coupons

VU-Case Disk Holder W/Lock 24.00 or 10 Coupons

Heavy Plastic Dust Cover 800 or 810 9.95 or 3 Coupons

First Book of Atari Software 1983 1 7.95 or 6 Coupons

Kids & The Atari 17.95 or 6 Coupons

The Atari Assembler 12.95 or 5 Coupons

Atari Games & Recreation 1 -3.95 or 6 Coupons

Atari Pilot for Beginners 14.95 or 6 Coupons

The Visicalc Book Atari 14.95 or 6 Coupons

Atari Basic 12.95 or 5 Coupons

Atari Sound & Graphics 9.95 or 3 Coupons

Starfighter 12.99 or 5 Coupons

Slik Stik 9.95 or 3 Coupons

Extension Cable - 6 ft 6.95 or 3 Coupons

Lefty Adaptor 9.95 or 3 Coupons

Stik Siand 6.99 or 3 Coupons

Suncom Tac II 19.95 or 8 Coupons

Suncom Game Switch 6.95 or 3 Coupons

Tl Adaptor 12.95 or 5 Coupons

Kraft Switch Hitter Joystick 17.95 or 7 Coupons

Kraft Joystick 15.95 or 6 Coupons

Maxell 2 Pack Disks 8.95 or 3 Coupons

Inside Atari Basic 12.95 or 5 Coupons

Compute's First Book of Atari 1 2.95 or 5 Coupons

Compute's Second Book of Atari 12.95 or 5 Coupons

De Re Atari 17.95 or 6 Coupons

Wico Joystick 24.00 or 10 Coupons

S24.00 Worth of Software 10 Coupons

-COUPON PROGRAM
The purchase of each program (with the exception of Super

Specials, Atari and APX) will earn you 1 COMPUTABILITY DIVIDEND

COUPON. Save 10 coupons and redeem them for your choice of

any program we sell for S24.00 or less. Less than 10 coupons may

be redeemed for premium itemsas indicated. You pay only a S2.50

shipping & handling charge.

DATASOFT

Pooyan - D/T 23.95

Moon Shutile - D/T 23.95

Sands of Egypt - D 23.95

Texi Wizard - D 37.95

Spell Wizard -D 37.95

Basic Compiler - D 59.95

Teletalk - D 37.95

Canyon Climber - D/T 20.95

SIRIUS

Bandits ■ D 27.95

Way Out- D 31.95

Repton - 0 31.95

Twerps - D 27.95

Blade of Blackpool- D 31.95

Type Attack ■ D 31.95

Beer Run - D 27.95

Critical Mass - D 31.95

ADVENTURE

INTERNATIONAL

Preppie - D/T 23.95

SAGA. Adventures - D 31.95

Sea Dragon - D/T 27.95

Slraios- D/T 27.95

Bugoff- D/T 23.95

Preppie II - D/C 27.95

Stone of Sisyphus - D 31.95

Eliminator ■ D/T , 20.95

Rally Speedway - Cart 37.95

Ullra Disassembler - D 39.95

Diskey- D 39.95

Triad-D/T 27.95

SYNAPSE

Dimension X - D/T 27.95

Shadow World ■ D/T 27.95

Rainbow Walker - D/T 27.95

Drelbs- D/T 27.95

Shamus II - D/T 27.95

Blue Max- D/T 27.95

Fort Apocalypse - D/T 27.95

Necromancer - D/T 27.95

Pharoah's Curse - D/T 27.95

Survivor - D/T 27.95

PARKER BROS.

Q-Bert

Frogger Please

Aslro Chase call

Popeye 'or
Tuiankhamen Prices

Risk

Chess

MISCELLANEOUS

Night Mission - D/T 23.95

Jumpman -D/T 31.95

Juice- D/T 23.95

Castle-Wolfenstein - D 23.95

Financial Wizard - D 44.95

PM Animator - D 27.95

Teletari- D 31.95
Slarbowl Football - D/T 25.50

Ali Baba - D 26.50

Ultima II - D 44.95

Crisis Mountain - D 27.95

Star League Baseball ■ D/T 25.50

Home Accountant - D 54.95

Mountain King - Cart 31.95

D • Disk T- Cassette C ■ Cartridge

ATARI is a trademark of ATARI. Inc.

We Carry Hundreds of Items for ATARI 400/800, Ask for Our FREE CATALOG.

Mastercard/VISA

Order Toil Free
800-558-0003

No surcharge for credit cards

In Wise. Call

414/351-2007

COMPUTA8IUTY

P.O. Box 1 7882

Milwaukee, Wl 53217

ORDERING IN FORMATION: To order by mail, send money order, certified check, or personal check (allow

14 days to clear) to COMPUTABILITY. Include $2.00 shipping on all software orders. Include 3% shipping on all
hardware orders, minimum $2.50. Mastercard and Visa please include card number and expiration date. Wl
residents please add 5% sales tax. Canadian. APO 8 FPO software orders include 5% shipping minimum $5.00.
All other foreign software, please add 1 5% shipping, minimum $7.00 (US Funds only). Prices subject to change

without notice.

ORDER HOURS

Mon-Fri 12-9PM {CST)

Sat 12-5 PM (CST)

eompu.tofhilitlJ. TM 

The Discount Softwa re Company 
That Pays You A Dividend! ! 

)I\. 
ATARI 

ATARI 80048K .. ... ... CALL • • Suncom Joysensor ... 34.95 
30 day money back guarantee 64K Ram/4QO . . .. .. ........... . ... 149.00 

64 K Ram + Cable Kit / 400/ 800 ... . .. 169.00 

ATARI 800XL 64K .. . .. . . .. . . ... ... CALL 
AlAR! al 0 DISK DRIVE . . .. . CAll 
ATARI' 050 DISK DRIVE. .. . .. .. CALL 48K Ram Kit. ..... . . . ............. 94 .00 

'6 /32 Expander ................. . .. . .. 64.95 PRINTERS ATARI850 INTERFACE . CALL 
ATARll010 RECORDER .. . . . . . 77.00 32K Ram .... . .... , . . . . 77.95 PROWRITER 8510 AP ... CALL 

Selkosha 
HOME MANAGER KIT .. .. .... .. ..... 64.95 Mosaic Adaptor . . . .. ... ..... . ...... 49.95 
ATARI '027 PRINTER .... .. 289.00 

........... CALL FOR PRICES. W/Parallel Port .. .. .. .. . . CALL 

SUPER SPECIALS 
BLUE MAX 

$22.95 DISK/TAPE 
ZORKI 

$26.95 DISK 
JUMPMAN JR. 

$26.95 CARTRIDGE 
WITNESS 

$33.95 DISK 
OCTOBER 31. 1983 

RIVER RESCUE 
$26.95 CARTRIDGE 

AE 
$22.95 DISK 

FREE· SOFTWARE AND ACCESSORIES 
ATARI 
Conversational l anguages ' T .. 43 .95 
Progra mming 2 & 3 • T . . 2 1.95 
Music Composer· C . 32.95 
MV First Alphabet- 0 . .. . . .... . 26 .95 
Touch Typing - T .. . . ...... .. . .. 19.95 
Home Filin9 Manager - D . . 37.95 
Ma iling Ust - T . . . . ... . . .. .. ... ; 19.95 
Asteroids - C . ........ . ......... 26.95 
Caverns 01 Mars · 0 . . ... 28.95 
Computer Chess - C . . 26.95 
Missile Command - C ........ . . 26.95 
Super Breakout - C . . . , . ..... . . 26 .95 
Star Aaiders - C . . . .... ... .... . . 32 .95 
Assembly Editor - C . ... .... .... 44 .95 
Basic - C.. . . .... . 39.95 
Macroassembler - 0 . . . ........ 65 .95 
Microsoll Basic - D ...... .. . . . . 65 .95 
Pilot (Home Package) - C ...... 58 .95 
tnvitation To Programming I · T ... 18.95 
Speed Reading· T. . ... 55 .95 
Basketball · C . .. . .. . . . . .... .... 26.95 
Graph-U - T . . ... t5 .95 
Juggles House - OfT .. .. .. .. ... 22 .95 
Pilot (Educator) - C .. ... . . ... .. 97 .~5 
Video Easel - C . .. .... .. . ..... . 26.95 
Oelender - C . 32 .95 
Galaxian - C . . . . ... . .. .. 32 .95 
QilI · C . ... . ........ 32.95 
Dig Dug-C . . : .... 32 .95 
ET ·C ........... . ........ .... 37.95 
Timewise • D .. .. .. . . ........ .. 23.95 
Atariwri1er - C ....... . .. .. .. ... 74 .95 
Donkey Kong - C .. 37.95 
M s. Pac-Man - C . .... .......... 39.95 
Tennis · C.. . 35 .95 
Eastern Front· C . . 32 .95 
Donkey Kong Jr. • C. . .. 39.95 
Pengo - C . ... .......... ........ 35 .95 
Logo - C . . ..... .. .. . .... . ... ... 79.95 
RObitron -"C . . 35.95 
Pole Position · C . . . . . . .. . . ... . 39.95 
M lc rosolt Basic II · C .. .. .. .... 65.95 
Paint · 0 ... ........ .. .. ....... 33 .95 
Caverns of Mars · C.,. . 32.95 

FIRST STAR 
Astra Chase - OfT . 
Brislles - OfT . .. . .. ... ...... . 
Flip Flop - OfT . . . . . .. . ... . 
Aenl Wars - OfT . 

BIG FIVE 

. 23.95 

. 23 .95 

. 23 .95 

. 23.95 

COMPUTABILITY DIVIDEND COUPON PREMIUMS 
3 M Blank Disk· Box 01 10 . 27 .00 or 10 Coupons 
Elephant Disks · Box 01 10 ..... 22.00 or 8 Coupons 
Flip 'n File Disk Holder . . ... 20.95 or 6 Coupons 
Flip 'n File Cartridge Holder . . . ............... 20.95 or 6 Coupons 
Monitor Stand . ... . .... . .•... . . ... 27.95 or 10 Coupons 
VU - Case Disk Holder W/ Lock .. ..... _. 24.00 or 10 Coupons 
Heavy Plastic Dusl Cover 800 or 810 .. . ........ .... 9.95 or 3 Coupons 
First Book of Alan Softwa re 1983 . . .......... .. ... 17.95 or 6 Coupons 
Kids & The Atarl . .. .. .... . .. . .. 17.95 or 6 Coupons 
The Alan Assembler ...... .. . ... . .. . . 12.95 or 5 Coupons 
Atan Games & Recreation . . . .. .. . ... 14.95 or 6 Coupons 
Alan Piiol for Beginners . . . .............. . .... 14.95 or 6 Coupons 
The Visicalc Book Alari . . . .. . . 14.95 or 6 Coupons 
Alan Basic ......... .. . ........ . .. ... .. . . ... . 12.95 or 5 Coupons 
Alan Sound & Graphics . . . 9.95 or 3 Coupons 
Slarlighier ............ . .... .. ...... 12.99 or 5 Coupons 
Slik Slik . .. . ....... .. . . . .. .••............... 9.95 or 3 Coupons 
Extension Cable· 6 ft. . ........ 6.95 or 3 Coupons 
Lefty Adaptor ....... . ......... 9.95 or 3 Coupons 
Silk Stand . .. . . .......... • _. . .. 6.99 or 3 Coupons 
Suncom Tac II . .... ..... ............. . .. 19.95 or 8 Coupons 
Suncom Game Switch . 6.95 or 3 Coupons 
n Adaptor .. 12.95 or 5 Coupons 
Kraft Switch Hiller Joystick ... .. 17.95 or 7 Coupons 
Kraft joystick ... 15.95 or 6 Coupons 
Maxel! 2 Pack Disks . . . .... . . , . .. ....... B.95 or 3 Coupons 
Inside Atan Basic . . . .. .. .. . .. . ..... 12.95 or 5 Coupons 
Compute's First Book 01 Atari ..... 12.95 or 5 Coupons 
Compute's Second Book of Alari . 12.95 or 5 Coupons 
De Re Atan . . . .. ...... . .... . . . 17.95 or 6 Coupons 
WICO Joystick ........ . .......... . .... 24.00 or 10 Coupons 
524.00 Worth of Software ......... . . ..... 10 Coupons 

' COUPON PROGRAM 
The purchase of each program (with the exception of Super 
Specials, Ata ri and APX) will earn you 1 COMPUTABILITY DIVIDEND 
COU PON. Save 10 coupons and redeem them for your choice of 
any program we sell for S24.00 or less. Less than 1 Ocoupons may 
be redeemed for premium itemsas indicated. You payonlya 52.50 
shipping & handling charge. 

DATASOFT SIRIUS 
Pooyan - OIT ... 23.95 Band its · 0 ..... .. 27.95 
Moon Shuttle· OIT .. .. 23.95 Way Out - 0 .. ................ 31.95 
Sands 01 Egypt - O. . ...... . 23.95 Replan - o . . . ... .... 31.95 
Text Wizard - O. 37 .95 Twerps - 0 ..... . . .. .. . .... . .... 27.95 
Spell Wizard , O. . . 37.95 Blade 01 BIaCkpoole - 0 ....... 31 .95 
Basic Compiler - O. 59.95 Type Attack - 0 .. 31.95 

ADVENTURE 
INTERNATIONAL 
Preppie - OtT ....... . .......... 23.95 
SAGA Adventures· 0 . .. .. ... 31 .95 
Sea Dragon · OfT . .. 27.95 
Siralos - OfT . . . ..... .. . ... . 27.95 
Bugon - OfT . .......... .. ...... 23 .95 
Preppie II - D/C ...... .......... 27.95 
Stone 01 Sisyphus , D .. .. 31 .95 
Eliminator · OfT .. 20.95 
Rally Speedway - Carl ... . ... 37.95 
Ultra Disassembler - 0 ..... . ... 39.95 
Diskey • 0 . . . ...... 39.95 
Triad - OfT . . ... 27.95 

SYNAPSE 
Dimension X - OfT . . . .. 27.95 
Shadow World - OfT. 27.95 
Ra inbow Walker - OfT .. . .. 27.95 
Oretbs · OfT . . 27.95 
Shamus II - OfT . . .. ...... 27.95 
Blue Max -D/T . .. 27.95 
Fort Apocalypse - OfT . . 27.95 
Necromancer- OfT . . .... .. 27.95 
Pharoah's Curse - DIT .......... 27.95 
Survivor - OfT . . . . ........... . . . 27 .95 

PARKER BROS. 
Q-Bert . 
Frogger . 
Astro Chase 
Popeye . 
Tutankhamen .. 
Risk ..........•. 
Chess . 

MISCELLANEOUS 

Please 
call 
/0, 

Prices 

Night Mission - OfT . . 23 .95 
Jumpman • OfT ..... 31 .95 
Juice' OfT ... . . . . . . ....... 23.95 
Cas lie-Wallenstein - D . . .. . ..... 23.95 
Financial Wizard - 0 ........... 44 .95 
PM Animalor - 0 . 27.95 
Teletari - 0 . . ...... ... ... . .... . . 31.95 
Starbowl Football - OIT .. ....... 25.50 
All Baba . 0 .... . . ...... 2650 
Ullima II • 0 . ... .. . ..... .. .. . .. . 44.95 
Crisis Mountain · 0 ... . ... 27.95 
Star league Baseball- OfT ..... 25 .50 
Home Accountant· 0 .......... 54 .95 
Mountain King - Cart ........... 31.95 

Telelalk · 0 ...... 37.95 8eer Run ' D . . .. ..... . ....... . . 27 .95 0 - DI.k T· C .... tt. C · C.rtrldg. 
Canyon Climber · OfT .. . . 20.95 Critical Mass · 0 ..... . ......... 3t .95 ATARl ls a trademant 01 ATARI , Inc. 

We Carry Hundreds of Items for ATARI 400/800, Ask for Our FREE 

ORDE RI NG I N FORMATION : To order by mail, send money order, certified check, or personal check (allo ..... 
14 days toclear) to COMPUTABILITY. Include 52.00 shipping on all soltwareorders. Include 3%Shlpplng onall 
hardware orders, minimum $2 .50. Ma sterca rd and Visa please include card number and expiration date. WI 
residents please add 5% sales ta x. Canadian. APO & FPO software orders include 5% shipping minimum $5.00. 
All other fo reign software, please add 15% shipping, minimum 57 .00 (US Funds only). Prices subJect 10 change 
without nolice. 

O RDER HOURS 

Mon·F,; ,2·9 PM (CST] 
Sa' ,2·5 PM (CST] 



6. Exit. This option allows you to exit the

program and return to BASIC. A word of caution

here: This option should be used after option 5 if

any updates are being made as it will erase the

Master Disk Directory program from memory

when it is selected.

DATA Locations

Each directory group of DATA statements is al

lowed a maximum of 64 lines. This corresponds

to the maximum number of data files allowed by

DOS on any one disk.

Line 2000 will be the first DATA line. Do not

renumber the program without making the nec

essary changes to the variables LINE,LINCNT,

and FIRST.

Master Disk Directory

120 DIM A*<20>,F*(18),R$(1),SP*<2>,L
B*(20),TAB*(8)

130 STP=65:FIRST=2000:TAB*="
^6 SPACES}"

150 GRAPHICS 0:POKE 710,146:POKE 712

, 146:POKE 752, 1

160 POSITION 9,4:? "MASTER DIRECTORY

FILE"

190 FOR PAUSE=l TO 500:NEXT PAUSE

200 ? CHR* ( 125) : POSITION 13,2:7 " CTJT

" 1 . . HH333ZLEC EE210

220

230

240

IT t^l;

POSI T

|:

I

POSITI

POSI

POSI

T

T

I

I

ON

ON

ON

ON

411.' "

13,

13,

13,

13.

5 z

7:

9:

1 1

260

2S0

290

300

310

320

330

340

360

370

3S0

390

410

420

430

440

450

470

480

490

500

510

520

530

540

550

13, 15

'ENTER

? "6. .

CHOICE

EEE

INP

POSITION 13,13

EH!" : ?

POSITION

7 : ? : ?

UT CHOICE

ON CHOICE GOSUB 310.670.980,1180

,1540,1620

GOTO 200

REM ** DIR. UPDATE ROUTINE **

? CHR*(125):POSITION 2,6:? "INSE

RT DISK TO CATALOG IN DRIVE 1"

POSITION 2,10:? "DISK LABEL >

";:INPUT LB*

TRAP 390:LINCNT=FIRST

RESTORE LINCNT;READ A*,N

IF A$=LB* THEN 390

LINCNT=LINCNT+STP:GOTO 360
LINE=LINCNT:TRAP 520

FILCNT=1 :OPEN tt1,6, 0, "D: *. * "

INPUT #1,A*

? CHR*(125)

7 :? LINCNT+FILCNT;" DATA ";A*:G

OSUB 470

FILCNT=FILCNT+1:GOTD 4 20

? :? :7 "CONT"

POSITION 0,0

POKE 842,13:STOP

POKE 842,12

RETURN

TRAP 4 0000:CLOSE #1

? CHR*(125):? :? LINE;" DATA ";L

B*;".";FILCNT-1

GOSUB 470

IF FILCNT>=N THEN 630

560

570

580

590

600

610

620

630

640

650

660

670

680

690

700

730

740

7 50

760

770

790

800

810

320

830

340

850

860

870

880

890

9 00

910

9 30

940

950

960

970

980

990

DLINE=LINCNT+FILCNT

FOR I=FILCNT-1 TO N

? CHR*(125)

? :? DLINE

GOSUB 470

DLINE=DLINE+1

NEXT I

1 CHR*(125>:POSITION 3,6:? "ANY
MORE DISKS11;: INPUT A*

IF A*="Y" OR A*="YES" THEN 320

POSITION 6,12:? "REMOVE DISK PRE

ss— xssmar1;: input j.*

LINCNT=FIRSF:RETURN

REM ** DISK SEARCH ROUTINE **

? CHR*(125):P0SITION 2,2:7 "rfJ:l::

HI WHICH DISK-->";:INPUT LB*

7 CHR*<125)

SP$=" ":LINCNT=FIRST=TRAP 950

RESTORE LINCNT:READ A*,N

IF A*=LB* THEN 760

LINCNT=LINCNT+STF:GOTD 730

L=LEN(A*):CENT=20-INT(L/2)

POSITION CENT,0:? A*:POSITION CE

NT, 1

FOR 1=1 TO L:? "-";:NEXT I

POSITION 13,4:? "DISK DIRECTORY"
. ->

FOR 1=1 TO N

IF I>=10 THEN SP*=" "

IF 1=17 OR 1-34 OR 1=51 THEN 930

READ AS

IF A*<4,5)=" F" THEN 910

IF A*(1,2)< >"* " THEN 890

PRINT TAB$;SP$;I;" ";A*

GOTO 900

PRINT Tfl3$;SPJ;I;"{3 SPACES}";A*

NEXT I

? :? TAB*;"13 SPACES> " ;A*:GOTO 9

40

"PRESS

INPUT R*:

to

CCLEAR}

CQNTIN

GOTO 8

TO CON

1010

1020

1030

1040

1050

1060

107 0

1080

1090

1 100

1 120

1 140

1 150

1 160

UE" ;

4 0

? :? s? "PRESS >

TINUE";:INPUT R*:RETURN

TRAP 40000

7 CHR*(125):? :? :? "DISK > "

; lb*: i! -C5 spaces}frnaoamiE"

? :? "PRESS l:iaUIJ:i: TO CONTINUE—

>" ; : INPUT A*:RETURN

REM ** FILE SEARCH ROUTINE **

? CHR*(125):PCSITI0N 2.2:? 'SEAR

CH WHICH FILE-->";:INPUT F*

LINCNT=2000:? CHR*(125)

RESTORE LINCNT:TRAP 1150

READ A$,N

PRINT

FOR 1=1 TO N

READ A$

IF A* (1 ,2)< >"* " THEN 10 90

IF A*(3,LEN(F*)+2>=F* THEN

T "FILE LOCATED > ";A*:?

ft*:

PRIN

: FLA

GOTO 1100

IF A*(1,LEN(F*)>=F* THEN PRINT

"FILE LOCATED > ";A*:7 :FLAG=

1

NEXT I

LINCNT=LINCNT+STP:GOTO 1010

GOTO 1020

IF FLAG THEN 1170

? CHR*(125):P0SITI0N 8,16:7 "--

NO MATCH FOUND "

206 COMPUTE! October 1983

6. Exit. This option a llows you to exi t the 
program and return to BASIC. A word of caution 
here: This option should be used after option 5 if 
any updates are being made as it will erase the 
Master Disk Directory program from memory 
when it is selected. 

DATA Locations 
Each directory group of DATA statements is al­
lowed a maximum of 64 lines. This corresponds 
to the maximum number of data files allowed by 
DOS on anyone disk. 

Line 2000 will be the first DATA line. Do not 
renumber the program without making the nec­
essary changes to the variables LINE, LINCNT, 
and FIRST. 

Master Disk Directory 
120 Dl-M A$(20) ,F $ (18) ,R$ (1) ,SP$ (2) ,L 

B$(20),TAB$(B) 
130 STP=65:FIRST=2000:TAB$=" 

{6 SPACES}" 
15 0 GRA PH IC S 0 :PO KE 7 10,146: POKE 7 1 2 

,146:POKE 752, 1 
16 0 POSITION 9,4 : ? "MASTER DIRECTORY 

FI LE" 
190 FOR PAUSE=1 TO 500:NEXT PAUSE 
200 ? C HR$ ( 1 25} :POSITIO N 13,2 : ? "£:.I:3::: 

1! ;;.'3 .. '#1"' ... ':" 
2110 POSITION 13,5: ? "1 . . 1 ~>. · 4#I"'''I·JU [!l::,j 

(!lilE" 
220 POSITION 13 ,7: 7 "2 . . ~ "'#I-I -uoC;" 
230 POSITION 13,9: 7 "3 . . ~ .. ' .. ; 1;1"":" 
2 4 @ POSITION 1 3 ,11:7 "4 .. !#) -J.:ij '.-);1::11_ 

~" 

250 POSIT ION 13, 1 3: ? "5 . .•• :iO.,.:I •• m::;;u: 
~": ? 

2610 POSITION 13 ,15 :? "6 .. GE:IIi" 
2810 ? : 7 :7 "ENTER CHOICE-- - - ) ";:INP 

UT CHOICE 
2910 ON CHOICE GOSUB 310,6710,980, 118 0 

,1540,1620 
300 GOTO 200 
3 10 REM ** DIR. UPDATE ROUTINE ** 
320? CHR$(125):POSITION 2.6: 7 "IN SE 

RT DISK TO CATALOG IN ~RI VE 1" 
3310 POSITION 2 , 10: 7 "DI SK LABEL--- ) 

"; : INPUT LBs 
3 4 0 TRAP 390 : LINCNT= FIRS T 
360 RESTORE LINCNT:READ AS,N 
37 0 IF A$= LB$ THEN 390 
380 LINCNT=LINCNT+STP:GOTO 360 
390 LIN E= LINCNT : TRAP 5 20 
410 FILCNT=I : 0PEN #1,6, 0 , "0:* . *" 
420 INPUT #l, A$ 
4 30 7 CHR$(125) 
440 ? : 7 LINCN T+F ILCNT;" DATA " ;A$ : G 

OSUB 4 70 
450 FILCNT=FILCNT+ l :GOTO 420 
4 70 7 : 7 : 7 "C ONT" 
480 PO S ITION 0,0 
490 POKE 842,1 3 : S TOP 
500 POKE 842,12 
510 RETURN 
520 TRAP 4000 0 :CLOSE #1 
530 7 CHRS(125): 7 :7 LINE;" DATA " ;L 

as; to, " ; FILCNT - l 
540 GO S UB 4 70 
550 IF FILCNT ) =N THEN 630 

206 COMPUTE! October 1983 

560 DLINE=LINCNT+FILCNT 
570 FOR I=FILCNT-l TO N 
580 7 CHRS(125) 
590 7 : 7 oLINE 
6010 GOSUB 4 70 
610 DL INE=DLINE+ l 
620 NEXT I 
630 ? CHRS ( 12S} :POS ITION 8,6:7 "ANY 

MORE DISKS"; : INPUT A$ 
6 4 0 IF A$="Y" OR A$="YES" THEN 320 
650 POSITION 6,12:7 "REMOVE DI SK PRE 

S S --- >I:I#lill ;):";: INPUT '-,$ 

660 LI NCN T=F IR S T: RET URN 
b 70 REM ** DISK SEARCH ROUTINE ** 
6 8 0 ? CHR$(125):POSITION 2 ,2 : 7 "~ 

[;IT WHICH DISK - - >";: I NPUT LB$ 
690 ? CHRS(1 25) 
700 SP$ = " " : LINCNT=FIRST:TRAP 950 
7 3 0 RES TORE LIN CNT: READ AS,N 
740 IF A$= LB $ THEN 760 
7 5 0 LINCNT = LINCNT+STP:GOTQ 730 
760 L= LE N(A $) : CENT =20- INT(L /2) 
770 POSITION CE NT, 0 : ? A$,POSITION CE 

NT,l 
7 90 FOR 1 = 1 TO L : ? "- "; :NE XT 1 
800 POSITION 13,4: ? "D ISK DI REC TOR Y" 

: ? 
B10 FOR 1= 1 TO N 
820 IF 1 ) = 10 THEN SP$=" ,. 
830 IF 1=17 OR 1 = 3 4 OR 1 = 51 THEN 9 3 0 
840 READ A$ 
85 0 IF A$(4,5 )= " F " THEN 9 10 
860 IF AS(1,2} <) " * ,. THEN 89 0 
870 PRIN T TAB$;SP$; I ; " " ;AS 
880 GOTO 900 
890 PRINT TABS;SPS;I;" { 3 SPACES}"jA$ 
9 0 0 NEXT I 
910 ? : ? TABS;" {3 SPACES } ";A$:GOTO 9 

40 
93 0 ? : 7 "PRE S S --- ) 1' I?iu"J TO Ca NT 1 N 

U E" ; : INPUT R$:? "(CLEAR}":GOTO 8 
40 

940 7 : ? : ? "P RE SS - -- ) '"I#lill -I TO CO N 
T INUE "; : INPUT R$ : RETURN 

95 0 TRAP 4 0 £!0 0 
960 ? CHR$ ( 125): ? : ? : 7 "DIS K - -- ) .. 

; LBS;" { S SPACES}I :.uW iu ll! n: " 
970 ? : ? "PRE SS 1:lgailli}: TO CaNT I NUE - ­

>"; : IN PUT A$:RETURN 
98 0 REM ** FILE SEARCH ROUTINE ** 
99 10 7 CHR$ ( 1 2 5 ) : P OSITION 2 , 2 : 7 "SE AR 

CH WHICH FI LE- - ) " ;: INPUT F$ 
100 0 LINCNT=2010 0 : ? CHR$(125 ) 
1 0 1 0 RESTORE LIN CNT : TR AP 1150 
1020 READ AS,N 
1030 PRIN T " .... j#(: j·,H: .. !rw~'''-j:- - - ) "; A$ : 

? 
11040 FOR 1=1 TO N 
11050 READ A$ 
1060 IF A$(I,2) <> "t " THEN 1090 
1 070 I F AS(3,LEN(F$)+2)=F$ THEN PRIN 

T "FILE LOCATED--- ) ";A$: ? :FLA 
G= 1 

1080 GOTO 1100 
1090 IF A$(I,LEN(F$»=F$ THEN PRINT 

"FILE LO CATEo--- ) ";A$;? : FLAG= 
1 

11 00 NEXT I 
11 20 LINCNT=LINCNT+STP:GOTO 10 10 
114 10 GOTO 1 020 
11510 I F FLAG THEN 11 70 
1160 ? CHR$(125):POSITION 8, 16: 7 

NO MATCH FOU ND--" 



1 170 FLAG-0: 7

1 180

1 190

1200

12 10

1 220

1230

1240

125 0

1260

1270

12 80

1300

13 10

1320

1330

1340

1350

1360

137 0

1380

1390

14 00

1410

1420

"LIST EXHAUSTED

->l:]=**lifjr" ;:INPUT R*:RETURN

REM ** DISK LABEL ROUTINE **

? CHR*<125):POSITION 8,4:? "LOfl

D PRINTER WITH LABELS"

POSITION 7,6:? "PUT B50 INTERFA

CE-ON LINE-11

POSIT ION 10,7:? "PUT ^RINTER-ON

LINE"

POSITION 8,10:? "PRESS l:l=Hll?i: W

HEN READY";:INPUT A*

TRAP 1520:ROW=0:COL=0:INC=12

,8,0,"P:"

"3":GOTO 1280

,51 :PUT «2, 18

#2;CHR*(27);CH

11 P R I

CLOSE #2:OPEN tt2

LPRINT CHR* <27) ;

PUT #2,27:PUT #2

? #2;CHRt(15);:?

Rt(83);:RETURN

? CHRt(125) -.POSITION 2,4:

NT LABELS FOR WHICH DISK

" > "; : INPUT LB$

LINE=FIRST:TRAP 1530

RESTORE LINE:READ A4,N

IF A$=LB$ THEN 134 0

LXNE=LINE+STP:GOTO 1310

PUT #2,27:PUT #2,71

? #2;" DISK= ";A$

PUT #2,27:PUT #2,64

GOSUB 1260:PRINT #2

RDW=R0W+3

FOR 1=1 TO N

READ A*

IF A*(4,5)=" F

IF A * < 1 , 2) < > " *

1430

1440

1450

1460

1470

1480

1490

1500

1510

1520

1530

1540

155 0

1560

1570

1580

1590

;:COL=COL+1:ROW=ROW

THEN PRINT #2:COL=0

7 #2;A*;"

♦ is IF C0L=3

GOTO 1460

? #2; " " ; A*; "

W=ROW+1:IF C0L=3

COL = 0

IF R0W=24 THEN ROW=0:PRINT

RINT #2

NEXT I

PRINT #2;" ";A*

SKIP=INT (ROW/3)

FDR 1=1 TO INC-SKIP:PRINT #

XT I

RETURN

TRAP 40000:GOTO 1190

TRAP 40000:GOTO 1280

REM ** EXIT TO BASIC

ATED PROGRAM **

? CHRS(125):POSITION

ERT DISK CONTAINING

:POSITION 14,10:

:POSITION 3,13

? "PRESS > l;1^rflI:i:C5 SPACES>W

HEN READY";:INPUT A*

? CHR*<125):? :? "SAVE ";CHRS<3

4);"D:MASTER.DIR"

GDSUB 470

7 "{CLEAR]":POSITION 12,4:? "HE

; :COL=COL+1:RO

THEN PRINT #2:

#2:P

NE

SAVE UPD

8: INS

IN DRIVE ttl

THEN 1480

THEN 145:il

1600 FOR PAUSE=1 TO 500:NEXT PAUSE

1610 RETURN

1620 GRAPHICS 0:NEW

FORTH
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11710 FLAG =IO . 7 . 7 "LIST EXHAUSTED - -­
- ) I·gI.i);}:" ; : INPUT R$ : RETURN 

1 1 80 REM ** DI SK LABEL ROUTINE ** 
11 90 ? CHR$(125) . POSI TION 8,4 . 7 "LO A 

D PRINTER WITH LABELS" 
121010 POSITION 7,6 . 7 "PUT 8510 INTERFA 

CE-O N LINE-" 
1 2 10 P OS ITION 1 0 , 7 : 7 "PUT ~RINTER-ON 

LI NE - " 
12 20 P O S ITION B , 1 (1 : ? " PRESS j"}#i'll-t ' W 

HEN READY ";: INPUT A$ 
1 230 TRAP 15 20 : RD W=0 : COL=0 :IN C= 1 2 
1 2 40 CLOSE # 2 : DPEN # 2,8,O, "P :" 
12510 LPRINT CHR$ (27) ; "a" . GOTO 1 2810 
1 26'1; PUT # 2 , 27 : PU T tt 2 . 5 1: PUT # 2 .1 8 
1 271'!' ? # 2 ; CHR$( 1 5 ); : ?· fl 2 . C HRSi 27 );CH 

RS( 83 );:RE TUR N 
1 280 ? CHR$(125) : POSJTION 2 .4: ? " PR I 

NT LABELS FOR WHI CH DI~K " : ? : 7 
"--- ) " ;: INPUT LB$ 

1 300 LINE =FI RST : TRAP 1530 
1 3 110 REST OR E LINE . READ A ~,N 
1 320 l ~ A$ = L B$ THEN 1 3 40 
1 330 LINE=LINE+STP : GOTO 1 3 10 
1 3 4 0 PUT # 2 , 27 :PU T # 2 , 7 1 
1 350? # 2 ; " D I SK= ";A $ 
1360 PUT # 2 , 27 : P UT # 2 , 64 
1 370 GOSUS 1 260 : PR I NT # 2 
1 3 S!!) RDW=RDW+ 3 
139 0 FOR 1=1 TO N 
14 10.' READ A$ 
1 41 0 IF A$(4 , 5)= " F" THE N 1 4 80 
14 20 I F A$(1 . 2) () "* " THEN 1450 

FORTH 
programmers: 

COMPUTE! 
is looking for 
screens and 
a ppl ications 

articles, 

143 0 ? #2; A$; " "; : COL =C OL + 1: RD W= ROW 
+ 1:I F COL =3 THEN PR INT #2:COL =0 

1440 GOTO 1460 
14 50 ? # 2 ; " to; A$ ;" "; : CO L= COL+l : RO 

W=ROW+l : IF COL=3 THEN PRINT # 2 : 
COL=IO 

146 10 IF RO W= 2 4 T HEN RO W=0 . PRINT # 2 .P 
RINT #2 

14 710 NEXT I 
148 0 PRINT # 2; " " ; A$ 
1490 SKI P=INT(ROW/3) 
1500 FOR 1 = 1 TO INC -SK I P:P RINT #2 : NE 

XT I 
151 0 RETURN 
1520 TRAP 4 0000 :GOTO 119 0 
1530 TRAP 4 0000 : GOTO 1 280 
1540 REM ** EXIT TO BASIC. SAVE UPD 

ATED PROGR At1 * .. 
155 10 7 CHR$ ( 125).POSITION 3 , 8 . 7 "INS 

ERT DI SK CO NTAINING 1;1-0#'1.31·" .).·· .. 
:POSITION 1 4,10 : 7 " I N DR I VE ttl" 
.POSITION 3 ,13 

1560 ? "PRES S ---) 1;l ii.ll:l:<5 S PACE S} W 
HEN READy";.INPUT A$ 

1570 ? CHR$(12S): 7 : 7 "SAVE "; CHR$(3 
4); "0: MA STER. OIR" 

1580 GOS UB 4710 
159 0 7 " (CLEAR}" . POSITION 1 2 ,4 . 7 "em; 

1610 10 FOR PAUSE-l TO 5101O.NEXT PA USE 
1610 RETURN 
16210 GRAPHICS IO .NEW 

COMPILE 
ATARI BASIC 
AND FLY! 

With ABC'", Monarch's I new BASIC 
compiler for ATARI 400 and 800, you 
develop and debug pro-J grams using 
your ATARI BASIC car- tridge, then 
use ABC to transform \them into 
compact code that runs up to 12 
times faster, without the ,cartridge 
(and protects your source code, too). 
40K and disk required . I For your ABC 
diskette and manual, ..... send check or 
money order for ., $69.95 (or $9.95 for 
manual alOne) ." Monarch Data Systems 

~ P.O. Box 207, Cochituate 
,. ...... MA 01778, (617) 877-3457. 

)1~
astercardNisa by phone. Dealer 

inquiries invited. Mass. residents add 
5% sales tax. ATARI. ATAR I 400, and 

ATARI 800 are trademarks of ATARI, Inc. 
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Runway180
Using Sprites In Tl Extended BASIC

James Dunn
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The efficient, remarkable

sprite-handling ability of Tl

Extended BASIC is clearly

evident in this game. The

author discusses creating

sprites and explores sprite

manipulation. There are

several valuable pointers

here for those interested in

graphics, animation, or

yame programming on

the Tl.

Using Sprites In Tl

Extended BASIC

One of the biggest prob- Your plane is on final approach
lems in designing an

arcade-type game in

BASIC is that BASIC can

move only one character at a time, usually slowly

and usually not very smoothly. Ideally, we need

the ability to move an object independently of the

operation of the main program. Once set in mo

tion, the object would continue in motion until

acted upon by a new command from the main

program. Sprites accomplish this.

Although a sprite is a type of subprogram

that runs concurrently with a main program, the

main program first must create the sprite, define

its shape, and set it in motion. A sprite then con

tinues its motion without requiring continuous

control from the main program, except that the

main program may at any time test the sprite for

position, change the color or pattern, delete, or

change its motion.

Included in TI-99/4A Extended BASIC are 11

commands to control sprites: CALL COLOR,

CALL CHAR, CALL SPRITE, CALL PATTERN,
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"Runway ISO," Tl version,

CALL MAGNIFY, CALL

MOTION, CALL POSI

TION, CALL LOCATE,

CALL DISTANCE, CALL

COINC, and CALL

DELSPRITE. To illustrate

the use of these com

mands, we'll look at an

airplane landing game,

"Runway 180." Try some

examples for yourself

to get a feel for sprite

programming.

Creating Sprites

Certain considerations

must be taken into ac

count before sprites are

created. If a special graph

ics character is to be used
for the sprite, the character must be created by

use of CALL CHAR. For example, in the game

there are three special characters defined for the

aircraft. One is with the wheels up (lines 430)-460)/

one is with the wheels down (lines 510-540), and

one is debris after a crash (lines 550-580).

To create a special character, it is necessary to

redefine an existing standard character. The stan

dard characters correspond to the numbers 30

through 143 (part of what's called the ASCII

number code). The new pattern is created by using

CALL CHAR and is referenced by its ASCII

number.

Before we choose which ASCII number to

use, we must examine some other factors. CALL

MAGNIFY can enlarge a sprite to one of four

magnification factors. Factor four is used in the

game (line 630). This enlarges the sprites to

double-size pixels and uses a block of four

Runway 180 
Using Sprites In TI Extended BASIC 

Ja mes Dunn 

TIle efficietl t, relllarknvle 
. sprite-Italld/i llg nvilily of TI 
Exlellded BASIC is clenrly 
evidellt ill this gat lle. Tlte 
nlltltor disCll sses crentillg 
sprites nlld explores sprite 
lllnllipllint ioll . Tlterenre 
several vaillnule poillters 
Itere for tltose illterested ill 
grapltics, nllilllntioll , or 
gn llle progrnllllllillg all 
lite n . 

CALL MAGN IFY, CA LL 
MOTION, CA LL POSI­
TION, CA LL LOCATE, 
CA LL DISTANCE, CALL 
COINC, and CA LL 
DELSPRITE. To ill us tra te 
the use of these com­
mands, we' ll look at an 
airplane landing game, 
" Run way 180. " Try some 
examples fo r yourself 
to get a fee l for sp ri te 
progra mming. 

Creating Sprites 
Certa in considera ti ons 

Using Sprites In TI 
Extended BASIC 
O ne of the biggest p ro b­
lems in designing an 
arcade-type ga me in 
BASIC is tha t BASIC ca n 

YOllr plalle is all filial approach. "1<lI lIloay 180," T/ versioll. must be taken into ac-
count before sprites a re 
crea ted. If a special graph­
ics characte r is to be used 

move only one character at a time, usually slowly 
and usually not ve ry smoothly. Idea lly, we need 
the abi lj ty to move an object independently of the 
operation of the main program. O nce se t in mo­
tion, the object would continue in motion until 
acted upon by a new command from the main 
program. Sprites accomplish this. 

Although a sprite is a type of subprogram 
that runs concurrently with a main program, the 
main program first must create the sprite, define 
its shape, and set it in motion. A sprite then con­
tinues its motion with C?ut requiring continuous 
control from the main program, except that the 
main program may a t any time test the sprite for 
position, change the co lor or patte rn, delete, or 
change its motio n. 

Included in TI -99/4A Extended BASIC are 11 
commands to contro l sprites: CA LL COLO R, 
CALL CHAR, CALL SPRITE, CALL PATTERN, 
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fo r the sprite, the characte r must be crea ted by 
use of CALL CHAR. For exa mple, in the ga me 
there a re three special characters defined for the 
aircraft . One is with the wheels up (lines 430)-460), 
one is with the wheels down (li nes 510-540), and 
one is debris a fter a crash (lines 550-580) . 

To crea te a special character, it is necessa ry to 
redefine an existing standard character. The stan­
dard characters correspond to the numbers 30 
through 143 (part of wha t' s ca lled the ASCII 
number code). The new pattern is crea ted by using 
CALL CHAR and is refe renced by its ASCII 
number. 

Before we choose which ASCII number to 
use, we must examine some other factors. CALL 
MAG IIFY can enlarge a sprite to one of four 
magnifica tion factors. Factor four is used in the 
game (line 630). This enlarges the sprites to 
double-size pixels and uses a block of four 



sequential characters. The ASCII number used to

define the sprite must be evenly divisible by four

and represents the upper-left character in the

block of four. The next three ASCII numbers rep

resent the lower-left, upper-right, and lower-right

characters respectively in the block of four.

The sprite may be colored independently of

the other characters in the same character set. In

addition, the sprite with the lower sprite number

(this is a different number than the ASCII number)

will pass in front of (that is, over) the higher num

bered sprite. Since the aircraft should pass in front

of the tower, it should have a lower sprite number

for each of its three configurations (line 610).

To set up a list of sprites, first number the

lines on a sheet of paper from 30 to 143. Then,

beside each number, write what set it belongs to

(set 0 to 14). Since you may want to use letters or

numbers in a screen display at the same time,

mark out ASCII numbers 48 through 57 and 65

through 90. The remaining ASCII numbers can be

used to define special characters for graphics and

sprites.

For sprites, using CALL MAGNIFY (4), select

four sequential numbers starting at one of the

numbers evenly divided by four. Now you are

ready to use CALL SPRITE.

CALL CLEAR will not remove a sprite from

the screen. To completely clear the screen, you

must also use CALL DELSPRITE (line 1350).

Sprites In Motion

Now that the sprite has been created, there are

two ways of moving it around the screen. Let's

call these two methods absolute and relative. The

absolute method uses exact row and column posi

tions via the CALL LOCATE command. The rela

tive method uses row and column motion values

via the CALL MOTION command.

The absolute method uses a loop with CALL

JOYST to increment row and column variables,

and then a CALL LOCATE to move the sprite one

step each time the loop is executed. This is analo

gous to nonsprite methods of animation. The

drawback in using this method is that the sprite

does not move independently; the main program

causes the move. A modified form of this method

is used for the stall subroutine (line 1470) and the

new approach routine (line 1380).

The relative method is similar, using a loop

with CALL JOYST to increment row and column

motion variables which are used in a CALL

MOTION command. This allows the sprites to

continue moving independently of the main pro

gram. By this method, the runway stripe is moved

horizontally only (line 680) and the aircraft verti

cally only (also line 680).

The sprite's shape may be changed anytime

during the program by using CALL PATTERN to

substitute a different ASCII character number and

therefore a different pattern. When the fire button

is depressed (line 1130), the aircraft landing gear

comes down (line 1190). The pattern is changed

again if the aircraft crashes (line 1720).

Testing For Game Conditions

During the operation of the program, it may be

come necessary to test for certain conditions. For

example, we see if the aircraft has touched down

on the runway (line 690), if the tower has reached

the left side of the screen (line 700), or if the aircraft

is going off the top of the screen (line 710). CALL

COINC is used to test for these conditions.

However, there is a problem with this

method. Since the main program tests for coinci

dence only when CALL COINC is executed and

since the sprite moves independently of the main

program, it is quite possible to miss an exact coin

cidence when it occurs. For this reason a tolerance

factor is included in CALL COINC. So the test is

really for a range of + or - tolerance. If the toler

ance is too large, coincidence can be returned too

early. If the tolerance is too small, coincidence

can be missed altogether. How large the tolerance

should be depends upon two things: the speed of

the sprite and the speed of the loop which is testing

for coincidence.

The test for the tower reaching the left side of

the screen is in both the main loop (line 700) and

the stall loop (line 1480). The tolerance in the stall

loop is much smaller because the execution speed

is so fast and the sprite moves so slowly that coin

cidence is actually read twice before the sprite

leaves the tolerance range. Trial and error is the

only way to find out how large the tolerance

should be.

However, after programming this game, it is

obvious that very fast-moving sprites will require

tolerance ranges that will make arcade-style, fast-

action games nearly impossible in Extended

BASIC. The problem is that the coincidence test is

executed from the main program. If it were part

of the sprite subprogram instead, it would be

possible to keep the tolerance very small.

CALL POSITION and CALL DISTANCE

both suffer from the same problem as CALL

COINC. By the time a position or distance can be

computed and returned to the main program, the

sprite has moved elsewhere. But it is possible to

stop the sprite by using a CALL MOTION before

using CALL POSITION or CALL DISTANCE

(line 1330), then to restart whatever motion is

required.

Despite a few shortcomings, the sprite

capabilities in Extended BASIC are remarkable.

For true arcade-type play, machine language is

still necessary, but Extended BASIC sprites will

carry the programmer a lot closer to this goal.
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sequen tial characters . The ASCII number used to 
define the sprite must be evenly divisible by four 
and represents the upper-left character in the 
block of fo ur. The next three ASCII numbers rep­
resent the lower-left, upper-right, and lower-right 
characters respectively in the block of four. 

The sprite may be colored independently of 
the other characters in the same character set. In 
addition, the sp rite with the lower sprite number 
(this is a different number than the ASCII number) 
will pass in fro nt of (that is, over) the higher )lum­
bered sprite . Since the a ircraft should pass in front 
of the tower, it should have a lower sprite number 
for each of its three configura tions (line 610). 

To se t up a li st of sprites, firs t number the 
lines on a sheet of paper from 30 to 143. Then, 
beside each number, write what set it belongs to 
(set 0 to 14). Since you may want to use letters or 
numbers in a screen display at the same time, 
mark out ASCII numbers 48 through 57 and 65 
through 90. The remaining ASCII numbers can be 
used to define special characters for graphics and 
spri tes . 

For sprites, using CALL MAGNIFY (4), select 
four sequential numbers starting at one of the 
numbers evenly divided by four. Now you are 
ready to use CALL SPRlTE. 

CALL CLEAR will not remove a sprite from 
the screen. To completely clear the screen, you 
must also use CALL DELSPRITE (line 1350). 

Sprites In Motion 
Now that the sprite has been created, there are 
two ways of moving it around the screen . Let's 
ca ll these two methods absolute and relative. The 
absolute method uses exact row and column posi­
tions via the CALL LOCATE command . The rela­
tive method uses row and column motion values 
via the CALL MOTION command. 

The absolute method uses a loop with CALL 
JOYST to increment row and column variables, 
and then a CALL LOCATE to move the sp rite one 
step each time the loop is executed . This is analo­
gous to nonsprite methods of animation . The 
drawback in using thi s method is tha t the sprite 
does not move independently; the main program 
causes the move. A modified form of this method 
is used for the stall subroutine (line 1470) and the 
new approach routine (line 1380). 

The relative method is similar, using a loop 
with CALL JOYST to increment row and column 
motion variables which are used in a CALL 
MOTION command. This allows the sprites to 
continue moving independently of the main pro­
gram. By this method, the runway stripe is moved 
horizontally only (line 680) and the aircraft verti­
cally only (also line 680). 

The sprite's shape may be changed anytime 
during the program by using CALL PATTERN to 

subs titute a diffe rent ASCII character number and 
therefore a different pattern. When the fire button 
is depressed (line 1130), the aircraft landing gea r 
comes down (line 1190). The pattern is changed 
again if the aircraft crashes (line 1720). 

Testing For Game Conditions 
During the operation of the program, it may be­
come necessary to test for certai n conditions. For 
example, we see if the aircraft has touched down 
on the runway (line 690), if the tower has reached 
the left side of the screen (line 700), or if the aircraft 
is going off the· top of the screen (line 710). CALL 
COINC is used to test for these conditions. 

However, there is a problem with this 
method. Since the main program tests for coinci­
dence only when CALL COINC is executed and 
since the sprite moves independently of the main 
program, it is quite possible to miss an exact coin­
cidence when it occurs. For this reason a tolerance 
factor is included in CALL COINC So the test is 
really for a range of + or - tole rance. If the toler­
ance is too large, coincidence can be returned too 
early. If the tolerance is too small, coincidence 
can be missed altogether. How large the tolerance 
should be depends upon two things: the speed of 
the sprite and the speed of the loop which is tes ting 
for coincidence. 

The test for the tower reaching the left side of 
the screen is in both the main loop (line 700) and 
the stall loop (line 1480) . The tolerance in the stall 
loop is much smaller because the execution speed 
is so fast and the sprite moves so slowly that coin­
cidence is actually read twice before the sprite 
leaves the tolerance range. Trial and error is the 
only way to find out how la rge the tolerance 
should be. 

However, after programming this game, it is 
obvious that very fast-moving sprites will require 
tolerance ranges that will make arcade-style, fast­
action games nearly impossible in Extended 
BASIC The problem is that the coincidence test is 
executed from the main program. If it were part 
of the sprite subprogram instead, it would be 
possible to keep the tolerance very small. 

CALL POSITION and CALL DISTANCE 
both suffer from the same problem as CALL 
COINC By the time a position or distance can be 
computed and returned to the main program, the 
sprite has moved elsewhere. But it is possible to 
stop the sprite by using a CALL MOTION before 
using CALL POSITION or CALL DISTANCE 
(line 1330), then to restart whatever motion is 
required . 

Despite a few shortcomings, the sprite 
capabilities in Extended BASIC are remarkable. 
For true arcade-type play, machine language is 
still necessary, but Extended BASIC sprites will 
carry the programmer a lot closer to this goal. . 
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Runway 180

130

140

150

160

170

180

190

200

210

220

230

240

243

245

247

250

260

270

CALL CLEAR ::

CALL COLOR(I,

,4,16,1,5,16,

16, 1 )

DISPLAY

180"

FOR B=0

CALL SCREEN(5)::

16.1,2,16,1,3,16,1

1 ,6, 16, 1,7,16,1,8,

AT(10,9):USING "RUNWAY

TO 0 STEP

IF S

"G-FOR

1 THEN

:: CALL SO

UND(-10,110,30,110,30,2500,30,-

8,B):: CALL SOUND(-10,110,30,11

0,30,4000,30,-8,B):: NEXT B

CALL CLEAR : = DISPLAY AT<10,9):

USING "PRESS" :: DISPLAY AT(12,

9):USING "I-FQR INSTRUCTIONS"

DISPLAY AT(14,14):USING "OR11 ::

DISPLAY AT(16,9):USING

GAME"

CALL KEY<0,K.S)::

180

IF K=71 THEN 330

IF K=73 THEN 220

PRINT "ALPHA LOCK

: PRINT :: PRINT

FOR DELAY=1 TO :

AY :: 60T0 160

CALL CLEAR :: PRINT "YOU ARE PI

LOTING A JET" :: PRINT :: PRINT

"AIRCRAFT WHICH HAS BEEN " ::

PRINT :: PRINT "CLEARED TO LAND

ON": :

PRINT "RUNWAY 180."

PRINT :: GOSUB 310

CALL CLEAR :s PRINT

OYSTICK TO CONTROL11

MUST BE ON" :

"TRY AGAIN" ::

!00 : : NEXT DEL

PRINT

USE YOUR

: PRINT

PRINT "SINK RATE AND AIRSPEED

JOYSTICK CDNTROL- PRPRINT

INT

PRINT "LEFT: ACCELERATE" :: PRI

NT "RIGHT: BRAKE11 : : PRINT "UP:

DECREASE SINK RATE"

PRINT "DOWN: INCREASE SINK RATE

11 : : PRINT

PRINT "FIREBUTTON CONTROLS LAND

ING" :: PRINT :: PRINT "GEAR."

:: PRINT :: PRINT :: GOSUB 310

:: CALL CLEAR

PRINT "TO RECOVER FROM A STALL"

:: PRINT :: PRINT "INCREASE AI

RSPEED ABOVE 60." :: PRINT ::

PRINT "IF YDU CANNOT STOP BEFO

RE " : :

PRINT

OF" :

TOWER REACHES LEFT SIDE

PRINT :: PRINT "SCREEN,

INCREASE AIRSPEED" :: PRINT

280 PRINT "TO 60 AND LIFT OFF FOR "

:: PRINT :: PRINT "ANOTHER PAS

S." :: PRINT :: PRINT :: GOSUB

310 :: CALL CLEAR

290 PRINT "YOU MAY HAVE FOUR PASSES

" :: PRINT :: PRINT "AT THE RUN

WAY " :: PRINT :: PRINT "BE

WARE OF THE WIND SHIFTS!" :: PR

INT :: PRINT

300 PRINT "GOOD LUCK!!!!" :: PRINT

:: PRINT :: PRINT :: PRINT :: G

OSUB 310 :: GO TO 330

310 PRINT :: DISPLAY AT (24, 1) :US ING

"HIT ANY KEY TO CONTINUE"
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320 CALL KEY (0,R8,S8) : : IF S8< 1 TH

EN 320 ELSE RETURN

3 3 0 A 1 = 1

340 REM INITIALIZE

350 A = 0 : : B = -75 : : LG = 0 : : CALL SC

REEN (2)

360 CALL CLEAR :: CALL CHAR(33,"FFF

FFFFFFFFFFFFF"):: CALL COLOR(1,

8, X )

370 LC=0 :: FOR Z=1 TO 16 :: CALL H

CHAR<Z,1,33,32):: NEXT Z

380 CALL CHAR(42,"FFFFFFFFFFFFFFFF"

):: CALL COLOR(2,13,1)

390 FOR Z=17 TO 20 :: CALL HCHAR(Z.

I ,42,32) : : NEXT Z

400 RANDOMIZE

410 REM DEF CHAR

420 CALL CHAR(96,"0 0000000FFFFFFFFF

FFFFFFF0000 0 00000000000FFFFFFFF

430 CALL CHAR(120,"0030181C3F1F0700

II )

440 CALL CHAR ( 12 I ;, "00 0000" )

450 CALL CHAR(122,"00000000FCFF8000

460 CALL

470 CALL

11 )

480 CALL

490 CALL

11 )

500 CALL

" )

510 CALL

0000

520 CALL

0000

530 CALL

540 CALL

550 CALL

570

580

590

600

610

620

630

640

650

660

670

680

690

700

710

720

730

740

750

CHAR(

CHAR(

123,

104,

CHAR(

CHAR(

105,

106,

CHAR(107,

124,

126,

CHAR(

)

CHAR(

>

CHAR(

CHARC

CHAR(

125,

127,

128,

"00000000")

"00000000071F151F

"020303020303020 3

"00008080E0F8ABF8

"C04 0C0C040C0C0C0

"0030181C3F1F07 0 5

"00000000FCFF8884

" 00000000")

"00000000")

"00000000021F3B00

560 CALL CHAR(129,"000000000E56E300

CALL CHAR(130,"00000000")

CALL CHAR(131,"00000000")

REM DRAW DISPLAY

CALL SPRITE(#1,96,2,180,1,0,B>:
: CALL COLOR(ttl,16)

CALL SPRITE(#2,120,2,10,245,A,0

) : : CALL COLOR (#2,7)

CALL SPRITE(#3, 104,2, 1 10,250, 0,

CALL MAGNIFY(4)

FOR C5=l TO 40 :: CALL LOCATE(tt

2,10,C5):: NEXT C5 :: GOSUB 870

REM MAIN LOOP

GOSUB 1120 :: GOSUB 890

IF J=0 THEN 690

CALL MOTION(ttl,0,B,#2,A,0)

CALL

CALL

CALL

E = -l

OTD

COINC(#

COINC(*3

COINC(#2

THEN A=l

680

170,40.9.T)

110,1,4,DA)

2 4 0,40,9,E):

:: GOSUB 890

IF

IF DA=-1 THEN 1320

IF TO-1 THEN 660

CALL MOTION(#2,0,0)

IF AM THEN GOSUB 9 GQSUB

Runway 180 
13~ CALL CLEAR . . CALL SCREEN(5):: 

32~ CALL KEY (~, R8, 58):: IF S8 (} ! TH 
EN 32~ ELSE RETURN 

CALL COLOR(l!'116,1,2,16,1 7 3,16,1 330 
,4,16,1,S,16,1,6,16!'1 1 ,7,16,1,B,340 
16,1) 350 

Al = ! 
REM INITIALIZE 
A=0 :: B=-75 :: LG='" :: CALL SC 
REEN(2) 14~ DISPLAY AT(1~,9):USING "RUNWAY 

1813" 3 613 CA LL CLEAR :: CALL CHAR (33, "F FF 
FFFFFFFFFFFFF"): : CALL COLOR ( ! , 15~ FOR 8=~ TO 3~ STEP 2 :: CAL L S O 

UNO (-10,1 10, 30, 1113,313, 2500,30, -
8 , B):: CALL SOUND(-1~,11~,3~,11 
0,30,413013,30 , -8,8):: NEXT B 

16~ CALL tLEAR : : DISPLAY AT(I~,9): 
USING "PRESS" . . DISPLAY AT(12 , 
9):USING "~ -FOR INSTRUCTIONS" 

17~ DISPLAY AT (14,14) : USING "OR" .. 
DISPLAY AT( 16, 9):USING "G-FOR 

GAME" 
IB~ CALL KEY (0 , K, 5):: I F S (} l THEN 

180 
190 IF K=71 THEN 330 
200 IF K= 73 THEN 22'" 
210 PRINT "ALPHA LOCK MUST BE ON" 

PRINT :: PRINT "TRY AGAIN" . . 
F OR DELAY=l TO 200 .. NEXT DEL 

AY :: GOTO 1 60 
220 CALL CLEAR :: PRINT "YOU ARE PI 

LOTING A JET" .. PRINT :: PRINT 
"AIRCRAFT WHICH HAS BEEN" .. 

PRINT .. PRINT "CLEARED TO LAN D 
ON" : 

230 PRINT "RUNWAY 180." PRINT :: 

2 413 
PRINT :: GOSUB 310 

CALL CLEAR :: PRINT "U SE YOUR J 
OY S TICK TO CONTROL" .. PRINT:: 

PRINT " SINK RATE AND AIRSPEED. 

8, 1 ) 
37 0 LC= 0 :: FOR Z= l TO 16 :: CALL H 

CHAR(Z,1,3 3 , 32 ):: NE X T Z 
3 B0 CAL L CHAR(42,"FFFFFFFFFFFFFFFF" 

) :: CALL COLOR(2,1 3, 1) 
390 FOR Z=17 TO 20 :: CALL HCHAR(Z, 

1,42,32): : NE X T Z 
400 RANDOMIZE 
410 REM DEF CHAR 
4 20 CAL L CHA R(96,"00000"'00FFFFFFFFF 

FFFFFFF"'0~0"'0000000"'000FFFFF FFF 
FFFFFFFF") 

4313 CALL C HAR(120, " 0030 1BI C3F1F~7"'~ 

" ) 

44~ CALL CHAR ( 121, " "'~0~"'~ " ) 

4513 CALL C H AR(122, " ~~0~0~~~FCFF8"'~0 
" ) 

46~ CALL C H AR(123,""'~~~"'~~~") 

47~ CALL C HA R(1~4,""'0"'0"'~~~071F151F 
" ) 

48~ CALL C HAR (1"'5, " "'2"'3~3"'2"'3"'3"'203 
" ) 

490 CAL L CHAR(106,"0~~~B0B0E~F8A8F 8 
" ) 

5"'0 CALL CHAR(107,"C040C0C040C"'C~C'" 
" ) 

51~ CA LL CHAR(1 2 4 , ""'03~181C3FIF07"'5 
130130 " ) 

243 P;;NT "JO YS T ICK CONTROL- " .. PR 52~ ~:~~"~HAR(126" '~~000000FCFF8884 
INT 

2 45 PRINT "LEFT .. ACCELERATE" PRI 5 3~ CAL L CHAR ( 125 , "~~~00000") 
.. 54~ CALL CHAR(127,"00~~0~~0") NT " RIGHT: BRAKE" .. PRINT " UP : 

550 CALL CHAR (12 8 , "0000~00~02 1F 3 B"' ''' 

247 
DECREASE SINK RATE" " ) 

INCREASE SINK RATE 560 CALL PRINT "DOWN: 
.. PRINT CHAR(129,"~~0000~0~E56E30'" 

2513 PRINT "FIREB UT TON CONTROLS LAN D 
ING " .. PRINT :: PRINT "GEAR . It 

.. PRINT :: PRINT .. GOSUB 3 10 

.. CALL CLEAR 
260 PRINT "TO RECOVER FROM A STALL" 

.. PRINT:: PRINT" INCREASE AI 
RSPEED AB OVE 60." .. PRINT :: 
PRINT "IF YOU CANNOT STOP BEFO 
RE" : 

270 PRINT "TOWER REACHES LEFT SIDE 
OF" .. PRINT :: PRINT "SCREEN , 
INCREASE AIRSPEED" .. PRINT 
PRINT "TO 60 AND LIFT OFF FOR " 2B0 

290 

. . PRINT :: PRINT " ANOTHER PAS 
5." .. PRINT .. PRINT:: GO S UB 
3 1 0 .. CALL CLEAR 
PRINT "YOU MA Y HAVE FOUR PASSES 

.. PRINT :: PRINT "AT THE RUN 
WA y . .. .. " .. PRINT:: PRINT "BE 
WA RE OF THE WIND SHIFTS!" . . PR 
INT :: PRINT 

" ) 

570 CALL CHAR(13~,"00~~~~~0") 

58~ CALL CHAR (131,"~~00000~") 

59~ REM DRAW DISPLA Y 
60'" CALL SPRITE (11 1 , 96 ,2, 180,1, 0, B): 

CAL L COLOR(1I1,16) 
610 CA LL SPRITE(1I2,120,2,10,245,A,0 

) . . CALL COLOR (112,7) 
620 CAL L SPRI TE ( # 3, 1134, 2, 1113,2513,0 , 

- 2) 
6 3 0 CALL MAGNIFY ( 4) 
64 0 FOR C5= 1 TO 4'" .. CALL LO CA TE(II 

2, 1 0, CS} :: NEXT C5 .. GOSUB 870 
65~ REM MAIN LOOP 
660 GOS UB 1 12~ .. GOSUB 89~ 
670 IF J=0 T HEN 69~ 

6813 CA LL MOTION(#1, 0,B,#2,A,0) 
690 CALL COINC(1I2,170,4"',9,T) 
71313 CALL COINe (#3,110,1,4, DA ) 
7 1'" CALL COINC(1I2, 2 4 ~, 4~ ,9 ,E):: IF 

E=-1 THEN A=l .. GOSUB 89~ .. G 
OTO 68~ 3130 PRINT "GOOD LU CK ~ ~ ~ ~" . . PRINT 

.. PRINT .. PRINT :: PRINT :: 
OSUB 31'" :: GO TO 330 

G 72~ IF DA=-1 THE N 1 32~ 

73~ IF T( } - 1 THE N 660 
7 4 ~ CALL MOTION(" 2,"',"') 3 10 PRINT:: DISPLA Y AT (24,1): US ING 

"HIT ANY KEY TO CONTINU E " 75'" IF A} 1 THEN GOSUB 920 .. GOSUB 
210 COMPUTE! October 1983 



760

770

780

770

300

810

820

830

840

850

860

B70

880

890

900

910

920

930

940

950

960

970

980

990

1000

1010

1020

1030

1040

1050

1060

1070

108 0

109 0

1 100

1110

YDS

960 :: GOTO 1660

IF LG=0 THEN 1660

GOTO 1760

REM UPDATE DISPLAY

IMAGE SINK RATE: ###

RUNWAY ENDS ###

AIRSPEED: ###

TOUCH DOWN

SINK RATE TOO HIGH

AIRSPEED TDD HIGH

CRASH LANDING

STALL WARNING!

10)SIZE(20):USING

#" : Al

AT(3,10)SIZE C20):USING

AT ( 10)SIZE(20):USING

AT(7,5)SIZE(20):USING 8

AT(7,5)SIZE(20)BEEP:USI

AT(9,5> SIZE(20) :US ING "

:: RETURN

AT(9,5)SIZE(20):USING 8

120

130

1140

1 150

1 160

IMAGE

IMAGE

IMAGE

IMAGE

IMAGE

IMAGE

IMAGE

DISPLAY AT(1

"ATTEMPT ND.

RETURN

DISPLAY

790: A

DISPLAY

810:-B

RETURN

DISPLAY

30

RETURN

DISPLAY

NG 840

DISPLAY

BOUNCE"

DISPLAY

50

RETURN

CALL HCHAR<7,5,33,27):: DISPLAY

AT(9,5)SIZE(20):USING 820

RETURN

DISPLAY AT(9,5)SIZE£20>:

"WARNING "

DISPLAY AT£11,5)SIZE(20)

800:RE

RETURN

CALL HCHAR<7..5,33,27)::

CALL HCHAR(9,5,33,27)::

CALL HCHAR(11,5,33,27)::

N

DISPLAY AT(9,5)SIZE(20):USING

"LIFT OFF" :: CALL HCHAR(11,5,

33,27):: RETURN

DISPLAY AT(3,10):USING "END OF

RUNWAY " :: DISPLAY AT(5,10):

USING "NEW APPROACH" :: DISPLA

Y AT (7, 10) :USING "NECESSARY"

RETURN

PRINT "THAT'S 5 PASSES AT THE"

:: PRINT :: PRINT "RUNWAY. TU

RN IN YOUR" :: PRINT :: PRINT

"PILOT LICENSE AND PUT": :

PRINT "SOMEONE ELSE IN THE" ::

PRINT :: PRINT "COCKPIT" :: P

RINT :: RETURN

DISPLAY AT(7,9)BEEP SIZE(20)

SING 860 :: RETURN

REM JOYST/ LANDING

CALL KEY( 1 ,RV,ST):

ND LG=0 THEN 1190

CALL JOYST C1, X,Y) :

Y=0 THEN GOSUB 1210

A=A-Y/4 :: B=B+X/4

IF ABS(A)>127 THEN A=127*SGN(A

USING

USING

RETURN

RETURN

RETUR

SEAR

IF RV=18

U

A

IF X=0 AND

RETURN

1170 IF B>-^

1 180 J = l : :

10 THEN

RETURN

1430

1 190

1200

1210

1220

1230

1240

1250

1260

1270

1280

1290

1300

1310

1320

1330

1340

135 0

1360

1370

1380

139 0

1400

1410

1420

1430

1440

1450

1460

1470

1480

14 9 0

1500

1510

1520

1530

1540

1550

1560

1570

1580

1590

16 00

1610

1620

1630

1640

1650

1660

1670

1680

1690

1700

CALL PATTERN<#2,124)

A=A+3 :: B=B+20 :: LG=1 :: GOT

0 1 160

REM COMPLICATIONS

CP=INT(RND*16)

IF CP=1 THEN B=B-1 :: GOTO 130

0

IF CP=6 THEN B=B+1 :: GOTO 130

0

IF CP=10 THEN A=A-1 :: GOTO 12

80

IF CP=15 THEN A=A+1 :: GOTO 12

80

J=0 :: RETURN

IF ABS(A)>127 THEN A=127*SGN(A

B=-127

CALL POS

3) : CALL C

120)

:: CALL LOCATE

R4=R4-(R4/(25

GOTO 1310

IF B<-127 THEN

J=l :: RETURN

REM NEW APPROACH

CALL MOTION(#2,0,0)

ITION(#2,R4,C4)

IF Al>4 THEN 1400

CALL DELSPRITE (#1 ,#

LEAR

GOSUB 1070

CALL PATTERN(#2,

FOR X = C4 TO 255

(#2,INT(R4), X)::

5-C4)):: NEXT X

A1=A1+1 :: GOTO 340

CALL DELSPRITE(ALL):: CALL CLE

AR

GQSUB 1090

FOR DELAY=1 TO 900 :: NEXT DEL

AY :: GOTO 1970

REM STALL

GOSUB 1110

CALL MOTION(#2,0,0)

CALL POSITION (#2, SR, SO

CALL LOCATE(#2,SR,SC>

CALL CaiNC(#2,170,40;,2,T)

CALL COINC(#3,110.1,2,DE):: IF

DE=-1 THEN A1=A1+1 :: GOSUB 8

70 :: IF Al>4 THEN 1400

IF T=-I THEN 1660

SR=SR+4

CALL KEY(1,RV,ST)

IF RV=18 AND LG=1 THEN 1610

CALL JOYST(1,X,Y):: IF X=0 AND

Y=0 THEN 1470

B=B+X/4

REM

IF B<-60 THEN 1640

CALL MOTION(#1,0,B)

GDSUB 890

GDTO 1470

CALL PATTERN(#2,120)

A=A-3 :: B=B-22 :: LG=0

GOTO 1560

GOSUB 1030

RETURN

REM CRASH

CALL MOTION<#1,0,0,#2,0,0,#3,0

,0,14,0,0)
CALL SOUND(1000,-7,0)

FOR P=l TO 10

CALL SCREEN(2>
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760 
770 
780 
790 
800 
81 0 
820 
8 3 0 
840 
850 
860 
8 7 0 

960 .. GOTO 1660 
IF LG = 0 THEN 1660 
GO TO 1760 
REM UPDATE DISPLAY 
IMAGE SINK RATE: ### 
IMAGE RUNWAY ENDS ### YDS 
IMAGE AIRSPEED: ### 
IMAGE TOUCH DOWN 
IM AGE SIN K RATE TOO HIGH 
IMAGE AIRSPEED TOO HIGH 
IMAGE CRASH LANDING 
IMAGE STALL WARNING' 
DISPLAY ATl1, 10)SIZE I 20 ) :USING 
" ATTEMPT NO. #" : Al 

1190 CALL PATTERNI#2,124) 
1200 A=A+3 .. B= B+20 . . LG = 1 . . GOT 

0 1160 
1210 REM COMPLICATIONS 
1220 CP=INTIRND*16) 
123 0 IF CP=1 THEN B= B- 1 .. GOTD 130 

0 
12 4 0 IF CP=6 THEN B= B+1 .. GOTD 130 

0 
1250 IF CP=10 THEN A=A-1 .. GOTO 12 

80 
1260 IF CP=15 THEN A=A+l .. GO TO 12 

80 
1 2 70 J=0 .. RETURN 

880 
890 

RETURN 1280 IF ABS IA) ) 127 THEN A= 127*SGNIA 

900 

910 
920 

930 
940 

950 

960 

DISPLAY 
790:A 
DISPLAY 
810: - B 
RETURN 
DISPLAY 
30 
RETURN 
DISPLAY 
NG 840 
DISPLAY 
BOUNCE" 
DISPLAY 
50 

AT 13,10) SIZE (20): USING 

AT 15,10) SIZE (20): USING 

ATI7,5)SIZEI20):USING 8 

ATI7,5)SIZEIZ0)BEEP:USI 

ATI9,5)SIZEI20):USING 
.. RETURN 
ATI9,5)SIZEI20) : USING 8 

1290 
1300 
1310 
1320 
1330 

1340 
1 3 50 

1 3 60 
1370 
1380 

GOTO 1310 
IF B( -127 THEN B=-127 
J=1 .. RETURN 
REM NEW APPROACH 
CALL MOTIONI#2,0,0):: CALL POS 
ITIONI#2,R4,C4) 
IF A1 ) 4 THEN 1400 
CALL DELSPRITEI#I,#3 ) :: CALL C 
LEAR 
GOSUB 1070 
CALL PATTERNI#2,120) 

970 RETURN 

FOR X=C4 TO 255 :: CALL LOCATE 
1#2, INT IR4), X):: R4 = R4-IR4 / 125 
5 - C4»:: NEXT X 

980 CALL HCHARI7,5,33,27):: DISPLAY 1390 A1=A1+1 . . GOTO 3 40 
ATI9,5)SIZEI20):USING 820 1400 

990 RETURN 
CALL DELSPRITEIALL):: CALL CLE 
AR 

1000 DISPLAY . ATI9,5)SIZEI20):USING 1410 GOSUB 1090 
"WARNING I, 1420 

1010 DISPLAY ATl11,5)SIZEI20):USING 
FOR DELAY=1 TO 900 .. NEXT DEL 
AY : : GOTO 197 0 

800:RE 
1020 RETURN 14 30 REM STALL 
1030 CALL HCHARI7,5,33,27):: RETURN 1440 GOSUB 1110 
1040 CALL HCHARI9,5,33,27):: RETURN 1450 CALL MOTIONI#2,0,0 ) 
1050 CALL HCHARl11,5,33,27):: RETUR 1460 CALL POSITIONI#2,SR,SC) 

N 147 0 CALL LOCATEI# 2 ,SR, S C) 
1060 DISPLAY ATI9,5)SIZE I 20):USING 1480 CALL COINC I # 2 ,1 7 0,40, 2 ,T ) 

"LIFT OFF" .. CALL HCHARl11 , 5, 149 0 CALL COINC I # 3 ,110,1, 2, DE ) :: IF 
33,27):: RETURN DE =-1 THEN A1 = A1+1 .. GOSUB 8 

10 7 0 DISPLAY ATI3, 10) :USING "END OF 7 0 :: IF A1 ) 4 THEN 1400 
RUNWAY" .. DISPLAY AT 15,10): 1501/1 IF T= - 1 THEN 1660 

USING "NEW APPROACH" . . DISPLA 151 0 S R=SR+4 
Y ATI 7 ,10):USING "NECESSARY" 15 2 0 CALL KEY l l,RV,ST) 

1080 RETURN 1530 IF RV=18 AND LG=1 THEN 1610 
1090 PRINT "THAT'S 5 PASSES AT THE" 1540 CALL JOYSTI1, X,Y):: IF X=0 AND 

.. PRINT :: PRINT "RUNWAY. TU Y=0 THEN 1470 
RN IN YOUR" .. PRINT :: PRINT 1550 B=B+X / 4 
"PILOT LICENSE AND PUT": 1560 REM 

1100 PR I NT "SOMEONE ELSE I N THE" .. 1570 IF B( -60 THEN 1640 
PRINT:: PRINT "COC KPIT" ., P 1580 CALL MOTION 1#1,0, B) 

RINT :: RETURN 1590 GOSUB 890 
111 0 DISPLAY AT(7,9)BEEP SIZE(20):U 1600 GOTO 1470 

SING 860 :: RETURN 1610 CALL PATTERNI#2,120) 
1120 REM JOYST I LANDING GEAR 1620 A=A- 3 :: B=B-22 .. LG=0 
11 3 0 CALL KEY I 1, RV, ST):: IF RV=18 A 1630 GO TO 1560 

ND LG = 0 THEN 1190 1640 GOSUB 1030 
1140 CALL JOYSTl1,X,Y):: IF X=0 AND 1650 RETURN 

Y=0 THEN GOSUB 1210 :: RETURN 1660 REM CRASH 
1150 A=A-Y / 4 :: B=B+X / 4 1670 CALL MOTIONI#I,0,0,#2,0',0,#3,0 
1160 IF ABS I A»127 THEN A=127*SGNIA ,0,#4,0,0) 

1680 CALL SOUNDI1000,-7,0) 
1170 IF B ) - 50 THEN 1430 1690 FOR P=1 TO 10 
1180 J=1 .. RETURN 1700 CALL SCREEN(2) 
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1710 CALL SCREEN(16):: NEXT P :: CA

LL SCREEN<2>

1720 CALL PATTERN<#2,128)

1730 FOR DELAY=1 TO 400 :: NEXT DEL

AY

1740 CALL DELSPRITE(ALL)

1750 GOTD 1<?70

1760 REM TOUCHDOWN/BRAKE/T&G

1770 GOSUB 980 :: IF B<-53 THEN 194

0

1780 CALL JDYST(1,X,Y):: B=B+X/2

1790 IF B>-1 THEN 1880

1800 CALL MOTION<ttl,0„B)

1810 CALL C0INC.(#3, 1 10, 1 , 4, DA)

1820 IF DA=-1 THEN RE=0 :: GOSUB 10

10 :: GOTO 1660

1830 CALL D I STANCE (tto, 110, 1,RQ)

1840 RE=INT(SQR(RQ));: GOSUB 1000 :

: GOSUB 900

1850 CALL KEY(1,RV,ST):: IF RV=18 A

ND B<-60 THEN GOSUB 1060 :: A=

A-2 :: GOTO 187

0

1860 GOTO 1780

1870 CALL MOTI0N(#2,A,0>:: FOR DELA

Y=l TO 200 :: NEXT DELAY :: GO

TO 650

1880 REM SCORING

1890 CALL MOTION(ttl,0,0,#2,0,0,#3,0

,0,#4,0,0)

1900 CALL DELSPRITE(ALL):: CALL CLE

AR

1910 PRINT "CONGRATULATIONS !": :

1920 PRINT "YOUR SCORE IS :";(RE/A1

MOTION(#2,A,0)::

:0 NEXT DELA

GOSUB 1

)*10: :

1930 GOTO 1990

1940 A=A-2 :: CALL

GOSUB 940

1950 FOR DELAY=1 TO

Y

1960 A=A+2 :: GOSUB 1030 ::

040 :: GOTO 650

1970 REM PLAY AGAIN

1980 CALL CLEAR

1990 PRINT "PLAY AGAIN (Y/N)

2000 CALL KEY(2,RV,SV)

-2010 IF SV = 0 THEN 2000

2020 IF RV=15 THEN 2050

2030 IF RV=18 THEN 330

2040 GOTO 1990

2050 END

COMPUTERIZED GIVEAWAY
TCYAC

HOWDY PARDNER! How would you like a chance to
e«pand your compuier system or software library

ABSOLUTELY FREE'' For the mete cost of a starry and
postcard, you cowboys and cowgirls can have a chance

lowin a valuable peripheral or hundreds ol dollars worth
el sotlware 8e sure io throw your rat inlo the ring 10

round up one of these fabulous prizes Enter as often
as you like Don 1 delay1 For an official enlry form send
your name and address lo TEXwarn Associates 350

First North St . Wellington. IL 50973. or circle the reader
service card number

RETAIL VALUE OF PRIZES IS OVER $1,750.00

E-DOnsorM By

l-i Cooperation Wim

Ooryl

Oyatoms. Inc.

®| TCXWARE ASSOCIATE

Dhtin 11

The Doryt Connection:

Because you shouldn't

have to pay for something

you don't need.

Paraprint 18A can saveTI-99/4A

users up to $300.

Our Paraprint 18A interfaces

between the TI-99/4A
and any parallel printer,
eliminating the need for the Tl

Peripheral ExpansioniBox

and the RS-232 Interface

Card. It plugs directly into the

TI-99/4A, is fully compatible

and provides daisy chain

connection for Tl peripherals.

And our price is only $|1O5, so
you save up to $300 in the

bargain!

Doryt also provides savings

on additional 32K memory.
Ours costs only $175 and you

don't have to buy tho

Peripheral Expansion Box.

Plus it plugs directly into the

TI-99/4A, is fully coniipatible
with all Tl software aVid
provides daisy chain connection

for peripheral units.

As a further service, Doryt

can provide an economical
printer for the system.

Buy the Doryt 18A, 32K

memory, printer, and our

interconnecting cable

and save an additional $50

on the total package!

Call collect (516) 676-7950.

Doryt

Systems, Inc
14 Glen Street

Glen Cove, N.Y. 11542

(516)676-7950.

Dealer nquiries invited.

1710 

1720 
173 @ 

1740 
1750 
1760 
1770 

CALL SCREEN(16):: NEXT P .. CA 
LL SCREEN(2) 
CALL PATTERN(M2,1 2 8) 
FOR DELAY=1 TO 400 .. NEXT DEL 
AY 
CALL DELSPRITE(ALL) 
GOTO 1970 
REM TOUCHDOWN / BRA KE/T~G 

GOSUB 980 .. IF B< - 5 3 THEN 194 
o 
CALL JOYST(I,X,Y):: B=B+X/2 
IF B ) -1 THEN 1880 
CALL MOTION(Ml,0,B) 

19 3 0 
1940 

1950 

1960 

1970 
1980 
1990 
2000 
-2010 
2020 

) * 1 0 : 
GOTO 1990 
A= A-2 .. CALL MOTION(M2,A,0):: 

GOSUB 940 
FOR DELAY = 1 TO 20 :: NEXT DELA 
Y 
A= A+2 :: GOSUB 103 0 .. GOSUB 1 
0 4 0 .. GO TO 650 
REM PLAY AGAIN 
CALL CLEAR 
PRINT "PLAY AGAIN (YIN) ? " 
CALL KE Y (2,RV , SV) 
IF SV=0 THEN 2000 
IF RV = 15 THEN 2050 

1780 
1790 
1800 
1810 
1820 

CALL COINC .( 1I3 , 110, 1,4, DA) 
IF DA=-1 THEN RE=0 .. GOSUB 
10 .. GOTO 1660 

10 2030 IF RV=18 THEN 330 

1830 
1840 

CALL DISTANCE(M 3 ,110,I,RQ) 
RE = INT(SQR(RQ»:: GOSU8 1000 

GOSUB 900 
1850 CALL KEY(I,RV,ST):: 

o 

ND B< -60 THEN GOSUB 
A-2 :: GOTO 187 

1860 GOTO 1780 

IF RV = 18 A 
1060 .. A= 

1870 CALL MOTION ( 1I2,A,0) .. FOR DEL A 
Y= 1 TO 200: NEXT DELAY .. GO 
TO 650 

1880 REM SCORING 
189~ CALL HOTION ( ttl,0,0,#2 , 0 , @,#3,0 

,O,#4,O,O) 
1900 CALL DELSPRITE(ALL):: CALL CLE 

AR 
1910 PRINT "CONGRATULATIONS !": 
1920 PRINT "YOUR SCORE IS :"; (RE/AI 

.2040 GOTO 1990 
2050 END 

COMPUTERIZED GIVEAWAY 
TEXAS STYLE A Conlesllo' TI 9914A Owne .. 

HOWDY PARDHER ! How .... wtd you like a chance 10 
ekpand your computer system or scHwa!e tobrary 
ABSOLUTtL Y FREE? Fat lne mere COS! 01 a slalT'(l and 
poste.lId. you cowtloys am CONgI'tS C¥I have a chance 
10 WIO a valuable pellpheral Of hunOreds 01 dollars wOflh 
01 soHware Be sure 10 throw your M llnlo the m'lg 10 
foulld up one althese labolous pitIeS Enter as olten 
as you hke Don', delayl For an olllClal en1ry lorm send 
your name and address to TEXware Associates. 350 
Firs! North 51 . Welhnglon, tl60973, Of circle the reader 
service card number 
RETAIL VALUE OF PRIZES IS OVER $1 ,750.00 

@1 1]!!~~IE, 
Dhrin"~ CXlNPt'TU ClII.~1 



How ToCreate A
Data Filing System

Part 4: The Main Program

Jim Fowler

In the final installment of this series, the author looks

at ways to approach the overall logic of a final system.

Safeguards and auxiliary programs are also discussed.

Now you have most of the detail work on your

data file system finished. You know what kind of

files you want and how they are formatted. The

nature of the output functions (and searches) has

determined the coding and index files needed,

and this has pretty much dictated the input part

of the program. Now we're ready to put it all

together.

Make It Modular

You probably already know the advantages of

writing programs with lots of subroutines, each

doing a single task. In data filing systems this

advantage is particularly obvious. A subroutine

to input a string from a particular device is much

more useful than one to input a string from the

keyboard and another to read a string from the

disk. That subroutine can be used in other sub

routines, to input an author's name, and again to

inputthfctitle of a work, the date of publication,

and so on. The subroutine to input an author's

name and encode a part for the index file, can also

be used to input a key used to search for a par

ticular author. This can go on and on. Whenever

possible, make subroutines so all-purpose that

they can be called throughout the program.

In the accompanying flowchart, I have illus

trated the design for my author-subject file of

books and articles. How you want your data dis

played, what you want printed, and what you

want on the screen will depend on your individual

situation. Some people want a printout of their

input as well. It is also easier for some people to

proofread text on paper than on a screen, so cus

tomize it for your needs. Your requirements will

differ from mine, so your flowchart will be dif

ferent, too. However, you probably should use

subroutines in a modular fashion.

Preventing Disaster

You should include fail-safe methods to prevent

disastrous errors. For instance, suppose you have

just finished entering a hundred records and you

turn off the system without saving the index files.

This disaster breaks down into two problems:

reminding the user to save the file before quitting,

and reconstructing the lost files from the data on

disk in the main records^. Both are easy to solve,

but you must solve them - preferably in advance.

Even if your method of reconstructing files is crude

or your warning to the user lacks elegance, the

important thing is to have these provisions in the

program.

You cannot prevent certain disasters, al

though you can reduce the seriousness of the

damage. These include a power interruption,

hardware failure, or a bad spot on a disk. To

minimize the damage from these troubles, you

need good operating procedure. For data files,

this means making backup copies frequently. You

could, for example, make backup copies after

every twentieth entry into the file, then put a

counter in the program. When it "goes off," have

the program tell you to insert a disk into drive X

and "press return" - and there is your backup.

Satellite Programs

You may find, as I did, that you will need one or

more other programs to augment your daia file

system. For example, you probably will have to

write a program to prepare the disk for therecords

to be written. It should allocate (and fill with nulls)

perhaps one thousand relative records. These

nulls (zeros) are then replaced as real data is writ

ten into the system. A program that does this is a

satellite program. It is not part of the main system
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nature of the output functions (and s6lB'I'ches) has 
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You should include fail-safe methods to prevent 
disastrous errors. For instance, suppose you have 
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turn off the system without saving the index files . 
This disaster breaks down into two problems: 
reminding the user to save the file before quitting, 
and reconstructing the lost fil es from the data on 
disk in the main records Both a re-easy to solve, 
but you must solve them - preferably in advance. 
Even if your method of reconstructing files is crude 
or your wa rning to the user lacks elegance, the 
important thing is to have these provisions in the 
program . 

You cannot prevent certa in disasters, al­
though you can reduce the seriousness of the 
damage. These include a power interruption, 
hardware failur.e, or a bad spot on a disk. To 
minimize the damage from these troubles, you 
need good operating procedure. For data fil es, 
this means mak;ng backup copies frequently. You 
could , for example, make backup copies after 
every twentieth -entry into the file, then put a 
counter in the program. When it "goes of£, " have 
the program teU you to insert a disk into drive X 
and " press return" - and there is yom backup. 

Satellite Programs 
You may find , as I did, that you will need one or 
more other programs to augment your data file 
system. For example; yoU' probably will have to 
write a program to.prepare the disk for the·records 
to be ·written. It should allocate (and fi ll with nulls) 
perhaps one thousand relative records. These 
nulls (zeros) are then replaced as real data is writ­
ten into the system. A program that does this is a 
satellite program. It is not part of the main system 
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COMMODORE64 $189
C0MM0D0HE 64 Compuitr-only J1B9.9S* *W

95*

COMMODORE 94

wilh Ihl puicfuw ot

1 1S4I Uik Diiv*

1 15Z5£ Priniii

ALL FOR

COMMODORE 64

with ihi puichiit ol
I 1541 Oitf Diivi

1 1701 14 color

ALL FOR

COMMODORE 64

wilh tht purchiu of

1 1541 DiikD'ivi

1 1526 Put pr,nm

IFC/ciblet

ALL FOR

NEW ROYAL 64K ALPHATRONIC Computer

CP/M, color graphics, 3 video outputs-

RGB for hi res 80 col color displays

composite video:usa with any regular

monitor; modulated RF for use with your TV.

Centronic printer port, 40/60 col display,

KC std audio cass. port RE:$695.00 Your cost:

Optional 320 5%" disk drive, $379.95

SI 99.95

S2S9.95

includti S349.95

rBct connect to 64

S939.8S

COMMODORE 64Compu1ir
1541 Diikdiin

1S25E !■■. .!■■■ .: ■<■-. i conntct ■■ 64

1GZ6 Primal/dirtel connto 10 64
1701 14" color monitor

1530 [!■■«-■: ;■■;■-■ ''cordtr
1G00 Tmphone madtm lor VIC-20/Co

1650 Modem, naw-auto. ditl/inmn
Sollwirt lor Commodor* 64 & VICZ0 i

COMMODORE VIC-20

"vviih iht purchiH of

DattMlte progrim itcordt

Gontk educational tofiwi

All lor

$69.95

S24.95

SI69.85

I239.9S

279.95

269.96

339.95

289.95

79.95

69.95

109.95

nt! Cillui

DATfl 10 AcHiiotifi

ZSDtird For Commodore 64 S269.95

SO column urd For Commodnrt G4 169.95

40 cohmn ctrd Fot VIC-20 99.95

40 column card w/IK mtm bu.ftin for VIC 20 139.95
VirJiD Pick E4K For VIC-20 329.95

' F REE wnh t>H purchiw of iich ol ihf ibovt I*)

producli -Word Miittr/word pioctuing wttwtrt.

Milling Lin mftwirr- & Ttlwommumutinni mtwin.

Tl COMPACT COMPUTER CC-4O only
Mail idvincHl pomhle lili in your butlutt!

Will ptriorm ■> well » 1h( 11000 unil!

Ont mi of A battt'iit ■ 200 houn d< opanuon I

HX-1ODO Prmlti/piotm SI79.9S
HX2000 Wif«rti»tldi;itillapidii<e}S124J5

RS-232lnw(.ct 89.95

HX3000 FtS232mt.lv/piiiltollFC 109.95

Solid nitf loltwift/wifntipf wttwtri^jll ui!

Olympic Soles
SERVING YOU

SINCE 1947

Te!d 67 34 77 Toll-Free Phone Orders:

Toll-free Ih caj 800252 2153 800-421 8045 (out ol CA)
■■)■:•■ 11 ■•: < ,;,:■■, !)!.!.-,■ iv.M-k1 1:00 AM to 6:00 PM Mon Sat

P.O. Box 74545 216 So. Qiforrt Ave Los Angeles. CA 90DD4

Phone: (213)739 1130 Cablr "OLYRAV" ISA

Memon

Vtrbatii

Until

In picks of 10

SS/DD S2A.85

S5IDD 29.45

SS'DO 33.95

COMPUTER PRINTERS & MONITORS

Diablo 620 Latter quality. 25 cps $ 999.95
Diablo 62Q Liner quality. 40 cps 1799.95
NEC 8023A 100 epi .. ti tractor 499.95
Tramitr Color primer. 30 shades. 50 epi 499.95

Okidtti S2A Graphic) 12D cps bi direct,due- 424.95

Okidata B3A Par/Ser.. 120 cps. Iricuin Tractor 664.95
Okidata 92P 160 epi, graphics, bi diifctionil 539.95

Okidata 93P 160 cps. graphic), frict/tract. Iftlir quality 889.95
Sltr Gemini 10 100 cai. i 3K :,■■■,■ Epun camp. 369.95
Star Gtmim 15 100 cps. IS". 136 col. 2.3K buflei 489.95

Z*mlh 12" green momiori. gnod rtioluiion 99.95

Sanyo 15" b/w men nor. high resbelow con! 169 3b

IDS Model 480 529.96

IDS 80 column color primerfall upimm 1595.00

IDS 132 columns color.'ill gptioni 1695.00

DON'T BUY ANY PORTABLE COMPUTER

UNTIL YOU SEE THE NEW COMMODORE!

* * * COMMODORE'S SX-1 OO PORTABLE! * * *

* FullWK COMPLETELY PORTABLE'
* Color Monitor built-in

* Disk drive built-in

* FREE software package

* Completely compatible with

the Commodore 64

* LOTS OF SOFTWARE AVAILABLE'
$99500

MX40FT EPSON

$44995
FX-8G 160 cps call for price

RX 80 100 cps call for price
MX-100 call for price

Texas Instruments
HomeC
TI99/4A

S99

tindlg $.9$. "
r fimout atllog.

NET after S50 rebate from Tl
You pay ui Sl49.95!

Peripheral expinuon box S139.95
R5 232cird 139.95

Ditk conirollcr card 199.95

E«pmnon Syi. diskdrive 119.95

Memory expin. urd I32K) 229.95

PCodeurd (rtq.mp urd! 199.95

Telephone modem 159.95

Color monitor 339.95

Extended Blue 79.95

LOGO 89.95

HP-75C

HP-IDC

HP 11C

HP-1ZC

HP-15C
HP-16C

HP-97

HEWLETT

PACKARD
Handheld comp.

Scientific talc

Scientific rale

Financial tile

Scientific rale

$719.95

59.5S

76.90

99.95

99.95

0 SANYO
NEW FABULOUS SANYO COMPUTER

MBC-555 IBM PC Compatible, uses IBM

software, 8088 CPU, 12BK memory, 160K disk storage, color graphics,

centronic port, 80 column, MS/DOS Basic, diagnostics, utilities, speaker,

joystick port, word processing & spread sheet software included.

Retail:S995.00 call for best price! Optional:

12BK RAM expansion, 320K xo 640K drives,8O87 number

cruncher. RS-232 hard disk available & more!

Piog. scescien.calc 99.95

PtDtj. scien.w/print 595.00

HP41C hoj. calculator 1S9.95

HP-41CV Prog, calculator 219.95

TIMEX
TS-1OOO

*4495

1EK RAM

Printer by TimE«

(jll u1. ',■' Tiithi ultv

uiftwire/get 1 laftwin

46.95

89.95

[-buy*

brother
Panoml Eli

EP-IO

FITS IN A

BRIEFCASE

AC/DC

eirooic Typ»«

Inel. hail

S159
95

SOFTWARE for

ALL MICROCOMPUTERS

3000 titles available at great prices

1-2-3 Lotus for IBM

PFS:File

PFS Report

Multiplan

D Base II

Wordstar and more
Recreation- and more

Zaxxon

Miner: 2049er

Frogger

Deadline ■

Zork II

Zork III

S397.D0

114.00

99.95

219.00

529.00

397.00

37.95
36.95

34.95

46.95

39.95

39.95

COMPUTER CASSETTES

100% Error-Free • Fully Guaranteed

LENGTH PACK PACK

C-05 79$ 69<F

C-10 89$ 79$

C-20 ...99$ 89$

Boxes 26$ 21$

UPS $3.00 Pkg. $18.00 Case

C-10's 39C
(Min. 500 Case Lot)

w/labels ADD 49,

w/boxes ADD 13$

FOR ORDERS ONLY

\ 1-800-528-6050 -

Extension 3005

MICRO-80™ INC.
2665-C Busby Road

Oak Harbor. WA 98277

Educational Software Catalog
for Your Family

Just Released! Sunburst's new

catalog, featuring the best home edu

cational software ... for all ages ...

selected from the nation's top pub
lishers. Reading, math, programming,

problem solving and more... to moti
vate your children and make learning

come alive.

Call Toil-Free 800-431-1934

D RUSH MY FREE CATALOG

Name _

Address

City

Stale _ Zip

Type of computer.

Dept YK 7

39 Washington Ave.

Pleasantville, NY 10570

APPLE/ATARI/COMMODORE

MEASURE & CONTROL

TEMPERATURE

DISPLAY GRAPHICS

HARD COPY OUTPUT

ALARMS &SETPOINTS

DISK FILE DATA STORAGE

1-256 Sensors

Precise to 1/100 Degree

Complete Software

$129.00 Package

American Data Cable, Inc.
2864 Ray Lawyer Drive, #205

P.O. Box 2212 • Placerville, CA 95667'

(916)622-3465

COMMODORE64-$1899S " NEW ROYAL 64K AlPHATRONIC Computer 01 · S I 
CP/M, color graphics, 3 video outputs- V m I I C a I S 

!2=~:~~~~!' .f,~~:;':';::~ ~~::::: •• t. . _ RG8 I" h; '" 80 col co l" d;,p. VS 
co mposite video:use with any regula r 

COMMODORf 54 S,IUS r·.... monitor; mod ulated RF fo r use wit h your TV. 
1 1541 oWe O"YI 1291.95 Ca nuonic printer po rt, 40/80 col display. SERVING YOU ~~ 

wIth thl pure"" .. D. C 
1 1S25E Z~"~~OR ~~:::~ KC ndaud io cass.po rtRE:S695.0D Yo Ute ost: SINCE 1947 Vir .. -,~ -r-, 

COMMODORE 64 S1IUS Opt ional 320 5%." disk drive, $379.95 $489.95 Teln : 61 34 77 Toll-Fm Phone Orders: 
with 1M purdin. 01 

, 1541 DiUi Dr;"" S299 .n TI COMPACT CO MPUTE R CC-40 on 1V 'S19995 Toll·'". ('" CA/ 800·252·215J 800-421-8045 (au' 01 CAl 
1 1101 ,4- colo. monitor S299 .'~ Molt Id¥.nceol ~ort.bl" litl in V0II< bu,lc,,'! Ordu DISks apen 6 d.ys a wtek ! 1 :00 AM 'a 6:00 PM Mon·Sa, 

C;~~~'~'~'tF~DR~_--"~"9'~"~' :;;-~ru;;;;;;;;;~;; W,II p"lo'IIIII~M lI . t.o S,OOO un;,1 P.O. Ba~ 74545 216 So. O~l alll Ave. los Anllelu, CA 90004 
COMMODORE 64 S, .U~ $ 71195 ' On .... 01 A bI""'II " 200 hO~'l o l op ... hon (IP") Phone: (213) 739·1130 !:.Ible : "Ol VRAV" lSA 

wi'~11M ~"," ... ol CO MMOOORE VIC·20 ,... HI .1I100 Pr im"' ,Io"" SI1US ~ == ;;i,,,,,,,,"=;;;---
154' Dilll D.i.. S2H.JS I • ..... h 1M "" .. "" .. 01 HI ·200{) Wt/'!IIp. (di, .ul tl pc d,;w) S124.95 OISKEnES .. In p.acklol 10 VISA . • • ~;;;r,;:I'::"!r"ry Ifill 
1526 FI'I p.inlot~",lud.. SJ49.U I 0111 .. ", ptO;,.III nc:o.d" 15'.95 RS·ZlZ I.u.h.. 19.95 Mo ...... ~. 5,", SS /OO S24.1S . - " ..... timJ. ICC" .... m~. 

~lC[F~~ .ir"1 CO"nK~~I.~5 Go,," tdUtlh°"A:I~:;,·t S~::n ~~::O!~, ,!!j~!~".t;~::~It~:~"'-c! :~IS :'~I:'III ~~g n~~ C:::':e=~~f:' :::~;'-:':"::::"':. :'~~~ 
CO MMODORE 64 Compul.. S2lUS r--':::::'::'-"::::::::.J.:==::":=:::::==:":'=~,:==c..J'----":"'---'-~~CI I" eIll. "',fl'lOlil """n' . .... , ,..._ " .. OW 

1541 OiWId.;w nus COM PUT ER PR I NT E R S & MONITO R S Texaslnstruments ::;' Ik':,T:~:::r:;':''!';ioE&'~~~II;;9k'" 
IU5E P\- i"u. llIir..,1 tII"MeI'O It 259.'5 ~1'99/4 A~~ S""~"71'O~'~$S '''''''''H' °E'"'W"""L""·E"'T·"T· lin P\- ift'tf/dirtct CliftMellO U llUS Dlabla 620 lllll! Q~'h ly , 25 cPI S 999.95 
1101 14"' coli' moft"'''' 219 .9~ Di'bla 620 lin., QII.li.v. 40 Cpl ,799.95 
1510 OIl' ,ln. pt0lfllll rtn.d.. 19.95 NEC 102lA 100 [Pi with UKI '" 499.95 ~ 
1100 rll.pho". mad'm ' 0' VIC.ZO /Com. 64 69.95 T •• mlll Color I'.in1t1, 30 II'IIIMI, 50 epl 499.95 
1650 Mod.m. ae ... UIII. dialla._ 109.9S Ok,d.1t aZA Gnph,Cl'20 Cpl bi·diret;tio •• 1 424.95 $9995 * PACKARD 
So'''''''' 10' CommodOfl 64 & VIC'20 II dn.c:ou"t l CIII ~.! Okidm 8JA p •• lSer .• 120 ep,. lliui"n' lflc:,of 664.95 UK Hp·75C Ha ndheld CODlp. $719.95 

DATA 20 Atc:J""'~ Ok,d1ll92P ':~ CPI, I .. ph~a, r' ·d~.e .. on.' I ~~~ : :~ NET -"tt" $50 rebal' 110m TI HP·10C Sci.nlilic: Clle 59.!!5 
• HOu.d Fa , Commod"l 64 S269.15 ~,~dC~~i!~ 10 loo ~::: r;~hb~H:r'~ E~,~c:~ ,::~~r. qUI Ily 369.95 YOI.I PI ., 1.1$$ 149.95/ HP·ll C Scil"tilic Clle . 76.90 : 1:~'::::= ~: : ~~~:dOIt It ':: ::~ 5,. G,,,,,,,, 15100 CPl. W . 1JS ~I . UK bull" 419.95 HP·12C Financial Clle: 99.95 
• 4(1 column u l'd w"K IIIlm bllllt.;ft I .. VIC.20 131.15 ~:.'~ lr ~t:~~,~~,o. 'ki.':~:,~::~:t~ann ' 99.95 ~.':;;~~.PU"OftiU Sm~~ HP·15C Scient ilic Cl le 99.95 
• VocIlCI 'Ick UK fa, VIC.20 l2US OH 1&9.95 DiP CUlfd .. tI.d ItUS HP·16C Prog. K:I K;en. Clk 99.95 

' FREE .. flh IIW pure"" .. 01 lIc:h .IIIMlbG .. I· ) IDS Mod.lqO S2US h~ID"'. SVI. diWI d.... llUS HP·97 Prog. sci t n. w/print 595.00 
ptadu<u-Wo,d Mo.\otJv,o ,d p'Dtnll", lOll ... "., lOS .0 col~m~ colo' p"., .. 1I1I OP"onl "., .,....... Me ..... y UPlft. u.d (UK) 229095 H'""l C PI" . a lQlLIIOI 161, S 

'-~ .. ~.~; ... ;;;;U;;..; •• ~'_""'''~&~T~.~ .. ~.~_:;;;'"~a~'~iOft~.~.~'~7''.~.~~'~"..-:;;",",,1l2 C:O"'=_::.=~~ .. ::::.~" '='~'''::'=' -=-=:--::::::::..t..., P Cod. tin! (.rq up u .d) IU.95 r - TtI.phcM mod,;'" 159095 H'"" ICV P,ot· uokull,ot 211.15 
DON ' T BUY AN Y PO RTABLE COMPUTER SANVO CoE." •• '".~n~." •• :. ll,',~'. S OFTWARE for UNTIL YOU SEE THE NEW COMMODORE ! ~~_ • 

It It It COMMODORE'S SX. ' 00 PORTABL E! It It It NEW FABULOUS SAN YO. COMPUTER lOGO .9.95 All MICRO COMPUTERS 

COMP ETE POR 8 E
' MB C·555 IBM PC Co mpatible, uses IBM 3000 ti tles availa ble at great plices 

... Full 64K L L Y TA L . softwlre, 8088 CPU , 128K memory. 160K disk storage, color grap hics, 1·2·3 l otus fo r IBM $397 .00 

: 5i~~td~eni~~il~~l t . in $ 99500 centronic po rt , 80 colum n, MS/ DO S Basic, diag nostics, ut ilities, speaker , PFS: File 114 .00 
... FREE software p.ckige joystick po n , word processing & spread sheet software includ!d. ~u~t~~:~ 't 2~~ :~5 
... ~ml!~~~;:,'S.:ible with Retail:$99 5.00 call fll r best price! OPtional: 0 Base II 529.00 
... LOTS OF SO FTWARE AVA lLA8LEJ 11BK RAM expansion; 320K to 640K drives,BOB7 num ber Wordnar and mOle 397.00 

MX-8oFT EPSON 
S44995 FX-8o 

RX-8o 
MX-loo 

160 cps ca ll fo r price 
100 cps call for pri ce 

call for price 

C-l0's 39~ 
(MIn. 500 Coso l.oll 

w/labels ADD 4<. 
w/boxes ADD 13C; 

FOR ORDERS ONLY 
~ 1-800-528-6050 ~ 'fII'" Extension 3005 ~ 

MICRO-BOT. INC. 
266S-C Dusby Road 

Oak Harbor. WA 98277 

crunchlr RS·23l hard disk .nibble & mor,! ~ R!creation- and more 

TIMEX "',aono' EI.CI.oftic T,pe .. ,Ua. ~~:~n2649e/ 37.95 
36.95 
34.95 
46.95 
39.95 
39.95 

TS 1000 15K RAM 4US 1~%O Inc1. bitt FroggeL 
- P\- ,nl. bV T,mn 19.95 ~~~U~:SE 515995 Dead line;;· 544 95 Call ul'a, rome. 1II!t"'"ft _hy ' . AClOC ZOlk II 

~1t"'''''llI llOh .... '' h .. ! Zo rk III 

Educational Software Catalog 
for Your Family 

Just Released! Sunbursl's new 
catalog, featunng the besl home edu­
cational software . .. for all ages ... 
selected from the nation's top pub­
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DISPLAY GRAPHICS 
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ALARMS & SETPOINTS 
DISK FILE DATA STO RAGE 
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Precise to 1/1 00 Degree 
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$129.00 Package· 

American Data Cable, Inc. 
2864 Ray Lawyer Drive. # 205 

P.O. Box 2212· Placervil le. CA ..... ,',. 
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GOSUB

Input Author

Author search

"BEGIN" {Put key

in Buffer)

Decrement Pointer
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GOSUB

Input Subjects

No

Display record

having NR in

register

Subject search

"BEGIN"

"DECPT"

Display record

having NR in

register

Yes

program, but has no function except in that sys

tem. You can simply include this program on the

same disk as the main program where it is handy.

I had to create a satellite program when my

main data file forced me to make a second data

system. Many of the records I entered were titles

of magazine or journal articles. There is no point

in spelling out The Journal of Embryology and Ex

perimental Morphology when everybody in the busi

ness knows it as "JEEM." Every periodical has an

official abbreviation, but how to remember them

all? I had to make a dictionary of journal names

and their abbreviations. Of course, that meant
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another data file. If I had had the foresight, I

could have incorporated the dictionary into the

main system. Fortunately, my half-megabyte disks

have lots of room, but I really do not need a second

system with its files and program when it could

be ancillary to the main one. Maybe you will think

far enough ahead and avoid the rather clumsy

solution I had to adopt.

As we've stressed throughout this series,

ingenuity, careful planning, and foresight are the

key ingredients to a good system. Although it

may be frustrating at times, writing the system is

almost as worthwhile as using it. ©
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SOFTWARE IN MACHINE LANGUAGE for ATARI

ATMONA-1

This is a machine language monitor that provides you

with the most important commands 'or programming

in machine-language. Disassemble, dump (hex and

ASCII), change memory location, block transfer, fill

memory block, save and load machine-language pro
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different interfaces.
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Includes ATMONA-1.

Order =7049 cassette version S49.95
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MACHINE LANGUAGE
Jim'Butterfield. Associote Editor

Bagel Break, Part 3

We've looked at some of the planning that goes
into organizing a machine language game of

"Bagels." Let's put the final touches together,

and discuss some less obvious aspects of the way

the program fits with BASIC.

We chose to start the machine language at

S033C, decimal 828. The main reason for this was

to make it universal - the same space is available

in PET, CBM, VIC and Commodore 64 computers.

It is the memory address of the cassette tape buffer

(on PET/CBM, the buffer for cassette 2).

But that space is not always free and clear. If

we wished to save the program to cassette tape,

we might need this buffer space. The SAVE com

mand would begin by staging the program

"header" block in this area; the program would

be destroyed before it was written. If we should

try any BASIC 4.0 disk commands, this area would

also be invaded; a simple CATALOG command
would wreck our program.

For safety's sake, we should pop our machine

language program into place just before we use it.

What better way than to build the program as a

series of BASIC'DATA statements, and POKE it
into its working area?

That's exactly what we do in the program

here. If we examine the numbers in the DATA

statements, we'll be able to spot our original pro

gram. The first two numbers, for example, are

169 and 0. These decimal numbers would translate
to $A900, and that's our first instruction, LDA

#$00, or, "Load the A register with the actual

value of hex 00." We could trace through all of

the instructions of the original program in this
fashion.

It Is BASIC

How did we get the DATA statement values in

lines 100-180? We could do it by painstaking hand

translation, but there are easier ways. After all,

we have a computer to do the routine calculations

for us. One way would be to put the hex program

in place, and then write a loop using PEEK to
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print out the decimal values. For example,

FOR J = 828 TO 848: PRINT PEEK(J>;:NEXT J

would yield a series of decimal values. Using

screen editing, we could insert the commas and

prefix the values with a line number and the word
DATA.

Thus, we have a program that's totally BASIC.
When it runs, we manufacture a machine language
program and then call it. But the program handles

like BASIC, lists like BASIC, and may be loaded

and saved like BASIC - because it is BASIC.

A few comments on the BASIC program itself.

Line 290 causes the random number generator to

be scrambled, or "randomized." When we use

the value zero as an argument, i.e., RND(0), the
random number seed is scrambled against the

clock time so that all following numbers, called
with RND(l), will be unpredictable.

Lines 300 to 320 generate four random num

bers, each from 65 (the ASCII letter A) to 70 (letter

F) inclusive. These values are POKEd into memory

for the machine language program to use.

After the call to machine language, PEEK(577)

will tell us whether or not the player got the solu

tion. Location 577 ($0241), tells us about the "exact

matches": four is a correct solution, of course. If

the count is less than four, we must tell the player

what the solution was by PEEKing the characters

back out from addresses 580 to 583 - that's where
we put them.

We have looked at a simple game which uses
BASIC and machine language working together.

The emphasis this time was on working the prob

lem through and commenting on the various tools

that a programmer might bring to the task.

The program could well have been written

entirely in BASIC. After all, Bagels doesn't need

super-speed to run. But you may notice that for

this sort of job, machine language brings a clean

elegance to the program. The programmer often

feels that machine language gives a more total

control over the programming.
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would wreck our program. 

For safety's sake, we should pop our machine 
language program into place jus t before we use it. 
What better way than to build the program as a 
series of BASIC DATA sta tements, and POKE it 
into its working area? 

That's exactly what we do in the program 
here . If we examine the numbers in the DATA 
sta tements, we' ll be able to spot our original pro­
gram. The fi rst two numbers, for example, are 
169 and O. These decimal numbers wou ld transla te 
to $A900, and tha t's our firs t ins tructio n, LOA 
#$00, or, " Load the A register with the actual 
va lue of hex 00." We could trace through all of 
the instructions of the original program in this 
fa shion . 

It Is BASIC 
How did we get the DATA s tatement values in 
lines 100-180? We cou ld do it by painstaking hand 
translation, but there are easier ways . After all , 
we have a computer to do the routine ca lcu lations 
for us. One way would be to put the hex program 
in place, and then write a loop using PEEK to 
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print out the deci mal va lues. For example, 

FOR J = 828 TO 848: PRINT PEEK(j);:NEXT J 

wou ld yield a series of decimal val ues. Using 
screen editing, we could inse rt the commas and 
prefi x the val ues with a line number and the word 
DATA . 

Thus, we have a program that' s totally BASIC 
When it runs, we manufacturea machine language 
program and then ca ll it. But the program handles 
li ke BASIC, lis ts like BASIC, and may be loaded 
and saved like BASIC - because it is BASIC 

A few comments on the BASIC program itself. 
Line 290 causes the random number generator to 
be scrambled , or " randomized. " When we use 
the value zero as an argument, i.e. , R 0(0), the 
random number seed i scra mbled aga inst the 
clock time so that all following numbers, ca lled 
with RND(I), w ill be unpredictable. 

Lines 300 to 320 generate fo ur random num­
bers, each from 65 (the ASCII letter A) to 70 (letter 
F) inclusive . These values are POKEd into memory 
for the machine language program to use. 

After the call to machine language, PEEK(577) 
wi ll te ll us w hether or not the playe r go t the solu­
tion. Location 577 ($0241), tells us about the "exact 
ma tches" : four is a correct solution, of course. If 
the coun t is less than four, we must tell the player 
what the solution was by PEEKing the characters 
back out from addresses 580 to 583 - tha t' s where 
we put them. 

We have looked a t a simple ga me w hich uses 
BASIC and machine language working together. 
The emphasis this time was on working the prob­
lem through and commenting on the va rious tools 
tha t a programmer might bring to the task. 

The program could well have been written 
entire ly in BASIC After a ll, Bagels doesn' t need 
super-speed to run . But yo u may notice that for 
this sort of job, machine language brings a clean 
elega nce to the program. The prog rammer often 
feels that machine language gives·a more total 
control over the programming. 



Moses
THEASSEMBLER OF THEAGES

for the VIC 20
Why MOSES?

Programs written with MOSES run fifty to several hun

dred times faster than programs written in BASIC. A

program that takes two minutes to execute in BASIC,

will only take two seconds (or less) to execute when writ

ten with MOSES.

ULTRA-FAST

MOSES is written in MACHINE

LANGUAGE! MOSES assembles

dozens of times faster than

assemblers written in BASIC.

ULTRA-SOPHISTICATED

MOSES makes 3 PASSES, not

just one or two like most other

assemblers.

ULTRA-FRIENDLY

On screen menu of EASY-TO-

GSE COMMANDS.

ULTRA-CONVENIENT

Comes in a CARTRIDGE with sturdy plastic case.

MOSES is easy to learn and powerful. As you enter

each line, MOSES verifies syntax, and partially

Moses

assembles the line thereby reducing debugging time

and conserving memory. This means an even faster

assembly. Also included with MOSES is a machine lan

guage MONITOR with 34 powerful commands to help
you debug your programs.

Whether you program for fun or

profit, or both, you need MOSES.

You'll love the ability to program

where imagination is your only

limit.

The 65C02 Assembler for the VIC 20

SPECIAL OFFER!

For a limited time, we will include

a free kit to upgrade your VIC

20's outdated 6502 to the new,

enhanced 65C02A microproces

sor. The 65C02A is totally com

patible with all VIC 20 software

and hardware, uses 99% less

energy, and has 27 new instructions to make program

ming easier and faster. And, of course, MOSES takes

advantage of all 27 instructions. This is a 524.95 value,
but is included free while quantities last.

8K • 16K
RAM EXPANSION

A high quality memory expansion cartridge

housed in a sturdy plastic case. This prod

uct has an easily accessible dip switch

which gives you memory block switch

ing ability. Use one 8K and one 16K

for 24K memory or two 16K cart

ridges for a total of 32K memory.

6-Month Warranty.

64K
RAM EXPANSION

It's finally here. This highly versatile

ram cartridge allows you to store or

write programs in two separate 32K

banks that are bank selectable with

software - NO SWITCHES. This pro

duct is power stingy using less than 200

mA current. A must for programmers.

6-Month Warranty.

VIC 20 PRODUCTS:

MOSES

MOSES with 8K RAM expansion

$59.95*

99.95*

8K RAM Cartridge

16K RAM Cartridge

64K RAM Cartridge

$46.95*

69.95*

169.95*

'Manufacturer's suggested list price

Call CENTURY MICRO at (916) 920-3656 for the name of a
dealer in your area. Dealer inquiries invited.

1832 Tribute Rd., Suite 213, Sacramento, CA 95815

CENTURY

MICRO

THE ASSEMBLER OF THE AGES 
for the VIC 20'" 

Why MOSES? 

Programs written with MOSES ru n fifty to several hun· 
dred times faster than programs written in BASIC. A 
program that takes two minutes to execute in BASIC, 
will only take two seconds (or less) to execute when writ· 
ten with MOSES. 

.ULTRA-FAST 

assembles the line thereby reducing debugging time 
and conserving memory. This means an even faster 
assembly. Also included with MOSES is a machine Ian· 
guage MONITOR with 34 powerful commands to help 

you deb u g your programs. 

MOSES is written in MACHINE 
LANGUAGE! MOSES assembles 
doze n s of t i mes faste r than 
assemblers written in BASIC. 

ULTRA-SOPHISTICATED 
MOSES makes 3 PASSES. not 
just one ' or two like most other 
assemblers. 

MOSES 
Whether you program for fun or 
profit. or both. you need MOSES. 
You'lI love the abil ity to program 
where imagination is your only 
limit. 

SPECIAL OFFERI 

ULTRA-FRIENDLY 
On screen menu of EASY-TO· 
USE COMMANDS. 

UL TRA-COf'WENIENT 
Comes in a CARTRIDGE with sturdy plastic case. 
MOSES is easy to learn and powerfu l. As you enter 
each line. MOSES veri fies syntax . and part ially 

8K-16K 
.RAM EXPANSION 

A high quality memory expansion cartridge 
housed in a sturdy plastic case. This prod· 
uct has an easily accessible dip switch 
which gives you memory block switch· 
ing ability. Use one 8K and one 16K 
for 24K memory or two 16K cart· 
ridges for a total of 32K memory. 
6·Month Warranty. 

VIC 20 PRODUCTS: 

• 

MOSES 
MOSES with 8K RAM expansion 

$59.95* 
99.95* 

, For a limited time, we will include 
a free kit to upgrade your VIC 
20's outdated 6502 to the new. 
enhanced 65C02A microproces' 
sor. The 65C02A is totally com· 
patible with all VIC 20 software 
and hardware. uses 99% less 

energy. and has 27 new instructions to make program· 
ming easier and faster. And. of course. MOSES takes 
advantage of all 27 instructions. This is a $24.95 value. 
but is included free while quantities last. 

64K 
RAM EXPANSION 

If s finally here. This highly versaUie 
ram cartridge allows you to store or 

write programs in two separate 32K 
banks that are bank selectable with 

software - NO SWITCHES. This pro· 
duct is power stingy using less than 200 

mA current. A must for programmers. 
6·Month Warranty. 

8K RAM Cartridge 
16K RAM Cartridge 
64K RAM Cartridge 

$46.95* 
69.95* 

169.95* 
"Manufacturer's suggested list price 

Call CENTURY MICRO at (916) 920-3656 for the name of a 
CENTURY 
MICRO 

dealer in your area. Dealer inquiries invited. 

1832 Tribute Rd .• Suite 213. Sacramento. CA 95815 



Alspa Computer, Inc.

Price-performance leader. Includes Z80A, 8" ds/dd drives, 3

serial + 1 parallel port, Winchester port, networking. Prices

start below S1500 DEALER / OEM inquiries invited.

SPECIALS on INTREGATED CIRCUITS
6502 7.45 10/6.95 50/6.55 100/6.15
6502A/6512A 8.40 10/795 50/7.35 100/690

6520 PIA 5.15 10/490 50/4.45 100/4.15
6522VIA 6.45 10/610 50/5.75 100/545
6532 7.90 10/7.40 50/7.00 100/6.60
2114-L200 245 25/2.30 100/2.15
2716EPR0M 490 5/4.50 10/4.00
2532EPR0U 6.90 5/6.75 10/645

61162KX8CM0SRAM 690 5/675 10/645
4116RAM 8 for 14

Zero Insertion Force 24 pin Socket JScanbe] 2.00

Hewlett Packard
Write pf Mil fprjjnces

Anchor

Automation

Signalman

Modems
FREE SOURCE MEMBERSHIP WITH SIGNALMAN

All Signalman Modems are Direct Conned, and include cables

to connect to your computer and to the telephone. Signalman

Modems provide the best price-performance values, and start

at less than 3100. Dealer and OEM Inquiries hilled-

Mark IRS232 (99) 59

Mark II lor Atari 850 (99) 79

Mark IV tor CBM/PET with software (169) 89

Mark V for Osborne (software available) (129) 79

Mark VI for IBM Personal Computer (279) 175

Mark VII Aulo Dial/Auto Answer (159) 89

Mark VIII Bell 212 Auto Dial/Answef (399) 299

DC HAYES Smartmadem

DC Hayes Smartmodem 1200

219

545

PROM QUEEN far VIC

Apple Emulator for Commodore 64

Screenmaksr BO COLUMN CARD for C64

Solid Oak 2 Level Stand for C64 or VfC
C64/VIC Switch (networking)

BACKUP V1.0 tape copier for C64 or VIC
CARDBOARD/6 Motherboard - VIC

CARDAPTER/1 Atan.VCS Adapter- VIC"

CARDPRINT Printer Interlace - C64/VIC

CARDB0ARD/3s Motherboard - VIC

CARDCO CB4/VIC Calculator Keypad

CARDRAM/16 RAM Expansion - VIC

Complete CARDCO Line in stock

CIE and VIE IEEE Interfaces in slock

BASM Compiler/Assembler for C64

170

89

145

29

125

20

64

69

64

32

32

64

89

APPLE—FRANKLIN" ITEMS
KRAFT Apple Joystick 40

16K RAM Card tor Apple 59

Solid Oak 2 Level Stand lor Apple 29
Serial Card for Apple 99

HPC RAM/80 column card lor HE (AP/TXT] 139
280 Softcard and CP/M (Microsoft) 235

RANA fMe I with Controller 389

Parallel Printer Interface/Cable 79

Apple Dumpling (Microtek) Printer Interlace 115

Apple Dumpling with 16K Buffer 160
Grappler + Interface 140

Kraft Products (or Apple in stock

DC Hayes Micromodem II 299

PFS: File 100

PFS: Report 100
vldex 80 Column Card 209

Hayden Software lor Apple 20% OFF

PIE Writer Word Processor 120

Hcommodore
See us for Personal, Business, and Educational

requirements. Educational Discounts available.

PETSCAN I $245 base price
Allows you to conned up to 30 CBM/PET Computers to
shared disk drives and printers. Completely transparent to the

user Perfect for scfxwls or multiple word processing con

figurations. Base configuration support:; 2 computers. Addi

tional computer hookups $100 each.

COHPACK/STCP "$115
Intelligent Terminal Package for PET. CBM, C64
includes AC IA Hardware / SJCP Software

VE-Z IEEE to Parallel interface lid
Includes case, power supply, full 8-bit transmission, and

switch selectable character conversion to ASCII.

VIDEO ENHANCER far Commodore 64 89
Realize video quality equal or better than composite monitor
using standard color TV.

SCREENMAKEH BO Column Adapter for C64 145
Provides big screen capability for business applications.

VIC 20 Products

BACKUP V1.0 20

VIC RAM Cards in stock

VICSuperExpander 52

VIC 16K RAM 95

Thorn EMI Software

HES Soltwire

VIC Omega Race 32

Spiders of Mars (UMI) 39

Programmers Aid 45

VICTORY Software

Street Sweepers (VIC) 12

Night Rider (VIC) 11

Annifiilator 16

Adventure Pack II 16

Educational Pack I 11

Strategy Pack I 16

VIC Sargon.li Chess

VIC GORF

Meteor Run (UMI)

VIC Radar Ralrace

AmokiUMI)

Snakman

Rubik's Cube

Programmers Reference

FHQ6GER

VIC Adventure Series

for VIC ind C64

Kongo Kong (VIC)

Cosmic Debris (VIC)

Adventure Pack I

Metamorphosis

Trek

Grave Fobbers

PAPEE CLIP Word Processor 109

ORACLE Data Base Batteries Included 125
Commodore 64 Programmers Reference Guide 16

MlcroChm lor C64—8 levels of play 19
Computers First Book of PET/CBM ' 11

CB4 or VIC SWITCH 125

POWER ROM Utilities for PET/CBM 78

WorfPro 3+/64 69
WordPro 4+ ■ 8032, disk, printer 295

SPELLMASTER spelling checker far WurdPro
VISICALC for PET. ATARI, or Apple 189

PET-TRAX PET to Epson Graphics Software 40

SM-KIT enhanced PET/CBM ROM Utilities 40
Programmers Toolkit ■ PET ROM Utilities 35

EASY CALCfor C64 65
PET Spacemaker II ROM Switch 36

COPYWRITER Word Processor for C64 69
2 Meter PET to IEEE or IEEE to IEEE Cable 40
Dust Cover for PET, CBM. 4040, or 8050 8

Cmi; Interfaces (ADA1800. ADA1450. SAOI in stock]

Programming the PET/CBM (Compute!) — fl. West 20
Compute! First Book of VIC 11

HES MODEM with Software 65

HES Software and Hardware in stock

UMI products in stock

GflIDRUNNER(HES)VICorC64 29
COCO (HES) Tutorial for C64 39

Gndrunner(HES)C64orVIC 29
Agressof (HES) 29

HES Turtle Graphics VIC 29 C64 49

HES Writer VIC 30 C64 34

Grand Master Chess (UMI] C64 or VtC 27
Renaissance (UMI) VIC 29 C64 24
Synthesound(HES) 44

HESMON VICorC64 29

6502 Professional Development System (HES) 24
Robot Panic- 29 Pirate's Peril 29 Retro Ball 29

DISK

SPECIALS
Scotch (3M) 5" ss/dd

Scotch (3M) 5" ds/dd

Scotch (3M) 8" ss/sd

Scotch (3M) 8" ss/dd

10/2.20 50/2.00 100/1.95

10/3.05 50/2.80 100/2.75

10/2.30 50/2.10 100/2.06

10/2.85 50/270 100/265

We stock VERBATIM DISKS
Write lor Dealer and OEM prices.

Sentmal 5" ss/dd 10/1.90 50/1.85 100/180

Sentinal 5" ds/dd 10/2.55 50/2.50 100/2.45

We stock Dysan disks
Wabash 5" ss/sd

Wabash 5" ss/dd

Wabash 3" ss/sd

10/165 50/1.60 100/1.55

10/1.95 50/1.90 100/1.85

10/2.00 50/ 1.95 100/1.85

We stock MAXELL DISKS
Write lor dealer and DEM prices.

Disk Storage Pages 10 for $5 Hub Rings 50 lor S6

Disk Library Cases 8"—3.00 5"—2.25

Head Cleaning Kits 11

CASSETTE TAPES—AGFA PE-611 PREMIUM
C-10 10/ .61 50/.58 100/50

MO 10/85 50/ .82 100/70

DATASHELD BACKUP POWER SOURCE 265
Battery back up Uninterruptible Power Supply with surge and

noise filtering. The answer to your power problems.

Zenith ZVM-121 Gfeen Phosphor Monitor 98

Zenith new color and monochrome monitors in stock

Peachtext 5000 Software Package 219

PFS Software for IBM and Apple in stock

VOTRAX Personal Speech System 280

VOTRAX Type-N-lalk 160

VOICE BOX Speech Synthesizer (Apple or Atari)

CompuServe Subscription (5 hours free) 32

Dynu (Brother) DX-J5 Daisy Wheel Printer 469
Prowriter Parallel Printer 379

Pimtonlc 1090 Printer with Correspondence Mode 319

USI ComctjM0D4 R F Modulator 39

Oaisywrildf 2000 with 48K buffer + cable 1150

Many printers available (Gemini-Star. Brother, OKI etc)

We Stock AMDEK Monitors

AmdekDXY-100 Plotter 590

APProdu:ts 15% OFF

Watanabe Intelligent Plotter 990 6-pen 1290

BROOKS 6 Outlet Surge Supprenor/Nolu Filler 54
We stock Electrohome Monitors

Syiseriek SYH-I Microcomputer 189

Panasonic 12" Monitor (20 MHz) with audio
Panasonic CT-.160 Dual Mode Color Monitor

135

259

USI Video Monitors-Green or AMBER 20 MHz N-iu

Dealer and OEM inquiries Invited

VgitiTM data
systems

HERO I Robot (factory assembled) 2145'
229 Terminal [DEC and ADM compatible) 680'

2T-1 Intelligent Communications Terminal 369

ZT-10 In eL Terminal with Serial Port 340

Z100 16 hit/B-bit Systems in stock CALL
We stock entire Zenith line.

ATARr
SPECIALS

WE STOCK ENTIRE LINE—write for prices.
Software for Atari in stock

215-822-7727
252 Bethlehem Pike

Colmar, PA 18915
A B Computers

WRITE FOR CATALOG. Add S1.50 per order for United Parcel.
We pay balance of UPS surface shipping charges on all prepaid orders
(add extra for mail. APO/FPO. air). Prices include cash discount.
iRegular prices slightly higher Puces subject to change.

[& Alspa Computer, Inc.] 
Pnce-performance leader. IncludeS zaOA. 8" dsldd dllVes. 3 
serial + 1 parallel port, winchester port. net'NOO<lrg. Prices 
start below 51500. DEALER I OEM inQUiries invited. 

··---SfeCIALS onTliTiiEGATEO-CTRCuTfs-···· 
6502 7.45 10/ 6.95 50/ 6.55100/ 6.15 
6502N6512A 8.40 1017 95 50/7.35 100/ 6.90 
6520 PIA 5.15 10/ 490 5014.45 100/ 4.15 
6522 VlA 6.45 10/ 6 10 50/ 5.75 100/ 5.45 
6532 7.90 10/740 50/7.00100/ 6.60 
2114-L200 2A5 25/ 2.30 100/ 2.15 
2716 EPROM 490 5/ 4.50 10/ 4.00 
2532 EPROM 6.90 5/ 6.75 10/ 6.45 
6116210<8 CMOS RAM 6.90 5/ 6.75 10/ 6.45 
4116RAM 8101'14 
f.~~Q..!~n~.!.Q!f.~.~;I..Pl~ . .§~~.u.§f!l~¥l ...... ___ .?:9.Q 

Hewlett Packard (hR] 

l~~:~~!:;~:~£~:;;:::2 
Signalman wrll~ ' 
Modems 
FREE SOURCE MEMBERSHIP WITH SIGNALMAN· 

All Signalman Modems are Direct Connecl and include cables 
to connect to your computer and to the telephone. Signalman 
Modems Pl'ovide the best price-perlormance values. and start 
at less than S100. Ollrlr lid OEM IDqulrtu lultd· 

Mark I RS232 (991 59 
Mark II 101 Alari 850 (99) 79 
Mark IV fOf CBMJPET Wllh soltware (169) 89 
Mark V lor Ostxlrne (software available) (129) 79 
Mark VI lor IBM Personal Computer (279) 175 
Mark VII Auto Dial/Auto Answer (159) 89 
Marl< VIIJ Bell 212 Auto Dial/Answer (399) 299 

DC·HAyES·S,;;M·~,ii;,;····· ······· ····· ···· ······ -··ii9 

~£ Ha~~~r:..~.e21_!.~~ •••••••• __ •• ___ ••• _ ••••• ~.~ 

PROM QUEEN 101 VIC· 
Apple EmulltDr lor Call1madafl 64 
S" .. ,m,k" BOCOLUMN CARD 101 C6. 
Solid O,k 2 l.,,1 SI"d 101 C6. 01 VIC 
C64N1C Swilch (networking) 
BACKUP VI.O bpI cupl" 101 C6. 01 VIC 
CARDBOARO/6 Motherboard' VIC 
CARDAPTER/l AtarLVCS Adapter · VIC' 
CARDPRINT Printet Interface · C64N1C 
CARD BOARD/3s Motherboard - VIC 
CARDCO C64NIC Calculator Keypad 
CARORAM}16 RAM Expansion - VIC 
C,mpl,l. CIRDCO Uno I, .Iack 
CIE and VIE IEEE Interfaces in stock 

170 
89 

1.5 
29 

125 
20 
64 
69 
64 
32 
32 
64 

~~~~E.~~~S~~I~~~l!_~~ ___ .. ____ .. _. __ ._. __ ~~ 

APPLE-FRANKLIN" -ITEMS 
KRAFT App~ Joysllck 
16K RAM C.~ 101 Apple · 
~lid Olk 2 lnll Stlnd lor Appl. 
Serial Card for Apple 
MPC RAM/80 calum. ,,~ 101 liE IAPtm) 
ZBO Softcard and CP/M (Microsoft) 
RANA Elile-I WIth Controller 
Parallel Printer InterfaceJCable 
Apple Dumpll.g IMI"'I.~ Pri,ler 1,I.rt." 
Appl. Dumpll.g wllb 16K 8uller 
Grappler + Interface 
Kraft Products lor Apple in stock 
DC Hayes Micromodem II 
PfS: Ale 
PFS: Report 
VKlex 80 CoIurm Card 
Hay.u S.ftnre Ilr·A,.1I20% Off 
PIE Writer Word Prn""r 

.0 
59 
29 
99 

139 
235 
389 

79 
115 
160 
140 

299 
100 
100 
209 

120 

~CDIT1IT1DdDre 
See " for P,rsonal· B"I",,~ and Educallanal 
requiremenl. Educallanal Discount. avalilbl. _ .... _._ ........ __ ._--.. _---_._-----_._ .. _---

PETSCAN I $245 base price 
Allows you to coooect up to 30 CBM/PET Computers to 
shared disk driVes and printers. Completely transparent to the 
uset'. Perfect lor sctmIs or multiple word prOCessing con­
flgUralJons. Base configuratIOn supports 2 computers. Addi­
tior\al computer hookups S100 each. 

·C·OM·PACK7STCP~······· ·· ··--$Tf5 
Intelligent T,rminal Package for PET. CBM. C64 
Includes ACIA Hardware / STCP Softwale 

·vE~2·-iE"EE-ID-p;;aliei·-iiii8itiC8~·ffii 
Includes case. power supply. full 8-bit transmission. and 
switch selectable character COIlVefsion to ASCII. _ .. _._--_ .. __ ._-----_ ..... _ .. _ .. _. __ ._ .. _-_ .. --._. 
VIDEO ENHANCER for Commodore 64 89 
Realize video quality equal or better than composite monitor 

~~~~.!.~~~.~~!~-~~~.~: .. -.. - ---.-.--..... --.. --.. --.-._. 
SCREEN MAKER 80 Column Adaplerfor C64 145 
Provides big screen capability lor txJsiness applications. .... -------_._ .. _----_._--_._ ...... _ ...... _---_ .. _-_ ... __ .-
VIC 20 Products VIC Sargon.!1 Chess 32 
BACKUP VI.D 20 VIC GDRF 32 
VIC RAM Cards in stock Meteor Run (UMt) 39 
VIC SuperExpander 52 VIC Radar Ratrace 24 
VIC 16K RAM 95 Amok (UMII 20 
Tbonl EMI Saltwlfl Snakman 15 
HES Softnl'l Rubik's Cube 13 
VIC Omega Race 32 Prcqarrmers Reference 15 
_ ~ M", (UMQ 39 FRDGGER 25 
Programmers Aid 45 VIC Altolenture Series 

VICTORY S'II1n~ lor VIC "d C6. 
Street Sweepers (VIC) 12 KoogG Kong (VIC) 16 
Night Rider (VIC) 11 Cosmic Debris (VIC) 12 
Annihitator 16 Adventae Pack I 16 
AdventU"e Pack II 16 Metamorphosis 11 
Ewcatiooal Pack I 11 Trek 12 
Stlalegy Pack I 16 Grave Robbers 12 
P!PERcliP-w;;d-p·,;~_;;;;_--------······-10g 

ORACLE Dal. Base BIHerin IDCluded 125 
Comrrodore 64 Programmers Reference Guide 16 
Mlcl1Ch.1I for C64-8 lu.ls of pilY 19 
Comput~'s First Book 01 PH/CBM 11 
C6A "VIC SWITCH 125 
POWER ROM Utilities lor PETICBM 78 
W,';P" 3+/6. 69 
WordPro-4 + • 8032. disk.. printer 295 
SPELlMASTER .p.III,g cblcker lor W.~P" 
VISICALC lor PET. ATARI. or Apple 189 
PET·TAlX PET I. Ep." ,Gnphiu S'ltw.~ 40 · 
SM· KIT enhanced PET/C8M ROM UUlilles 40 
Programmers Toolki t · PET AOM·Utilities • 35 
EASY CILC.lor C6A 65 
PET Space maker 11 ROM Switch 36 
COPYWRITER w.nt p"",,,, lor C~. 69 
2 Meier PET to IEEE or IEEE to IEEE Cable 40 
Oust Cover lor PET. CBM. 4040. or 8050 8 
CmC 1.I.rt",. IAOAI800, IOA1450. SAOI·ln .I"~ 
P"gnmml'g Ih PET/CBM IC,mp.I.11 - R. WISI 20 
ComPUt~ First Book of VIC 11 
HES MODEM ,lIh S.ltwm 65 
HES SDft.1f! nd Hndwiflill slock 
~~!J.~~E.!.!.!~lock _______ • __ . __ •• _____ _ 

GRIORUNNER IHESI ·VIC or C6. 29 
COCO (HES) Tutorial lor C64 39 
Gro-unner (HES) C64 or VIC 29 
Agressor (HES) 29 
HES Turtle Graphics VIC 29 C64 49 
HES Writer VIC 30 C64 34 
Gn. d MlSler Chw IUMII C6. or VIC 27 
Renaissance (UMI) VIC 29 C64 24 
Synthesound (HES) 44 
HES MON VIC or C64 29 
6502 Professional Oevelopement System (HES) 24 
Robot Panic' 29 Plrate's Peril 29 Retro Ball 29 

DISK 
SPECIALS 
Scotch (3M) 5" sSldd 
Sal1ch (3M) 5" dsldd 
Scotch (3M) 8" sSlsd 
Scotch (3M) 8" sSlOd 

• 10/ 2.20 SO/ 2.00 100/ 1.95 
10/ 3.05 50/ ~80 100/ 2.75 
10/ 2.30 50/ 2.10 ·, 00/ 2.06 
10/ 2.85 50/ 2.70 100/2.65 

We stock VERBATIM DISKS 
Writ, for Dealer and OEM pricet 

Sent10315" sSldd 10/ 1.90 50/ 1.85 100/ 1.80 
Sentlllal 5" dS/dd 10/ 2.55 50/ 2.50 100/ 2.45 

We stock Dysan disks 
Wabash 5" ssJsd 10/1.65 50/1.60 100/ 1.55 
Wabash 5" ss1dd 101 1.95 5011.90 10011.85 
Wabash 8" ssJsd 10/ 2.00 50/ 1.95 100/ 1.85 

We stock MAXELl DISKS 
Write for dealer Ind OEM priCl' 

Disk Storage Pages 10 for $5 Hub Ri~s 50 lor SO 
Disk Ubrary Cases 8"-3.00 5"-2.25 
~:~.~:~~~r~L~~~~. __ ~ .. __ . __ .... _._._._. ___ .. _. __ ... _._. 
CASSmE TAPES-AGFA PE·611 PREMIUM 
C- l 0 10/.6 1 50/.58 100/.50 
~:3.0 __ ._ .. ___ . __ ..... .!.OL~~ .. _.5.~!cl!3_ ••..• ~~0!.:?0 
OATASHIElO BACKUP POWER SOURCE 265 
Sanery bilck up uninlernrptible Power Supply wilh surge and 

~.~~~!:!!~.!l.!~~s.!I~~~.~!.~~.p.r.~~~ __ ._ ..... . 
Zenith l!JM-121 Green Prosphor Monitor 98 
Zenith new color and mooochrome rrooitOfS in stock 
PllcblnI5000.S,H,,,, P"kIa' 219 
PfS SDftwm for IBM .nd A~ple III stock 
VOTRAX Personal Speech System 280 
VOTRAX Type-N·ralk 160 
VOICE BOX Speech SynUleSllef (Apple or Atar~ 
CompuServe Subscnptioo (5 hOOrs free) ~ 32 
Oyan 18 rulh~ OX·15 Dllay WbHI Pri.ler 469 
Prowriter Parallel Printer 379 
1'3111".11: 1090 Pri. ler wil. CDma,oldu" Mid, 319 
USI CorrlluMOD 4 R F MoIiJlator 39 
DaisYWlltcr 2000 With 48K buffer + cable 1150 
Many printers available (Gemirn-Star. Brother. OK I. etc.) 
W. Stock IMOEK MOIII,rs 
Amdek DXY- l00 Pioner 590 
A P Products 15% OFF 
Watanabe tnlelligent Plotter 990 6-pen 1290 
BROOKS 6 Outlet Sn .. S",I1A,r/Nllu FRIer 54 
We stock Electrorome Monitors 
Swurt,k SYM· I Mlcrocomputar I B9 

~~~.~O.o K .'~d.. SO~AR£_!~~~~_~!~.C.o.U.'!.T.~.~. 
Pa03sonic 12" Monitor (20 MHz) with'audio 135 

~~.~~~!~ . .£!:!~E.~~::~~~:.~~~_~~~~._ ........ __ ~~.~ 
USI Vld.o M"IIan-Gree •. OJ AM8ER io MHz bI-~L 

-.-............ ~!~!!~~-~~--'!.~~.~~~~_I_~~.~_~~~~~~ ... --........... . 

7#1II"N I data ,..- systems 
HERO 1 R,bot (Iaclory assemble<l) 2f45~ • 
Z29 T.rmlnaIIOEC and ADM compatlbl,) 681,.. 
ZT· f l,t,lIlgent C,mmunlClllana T,rmlnll 369 
ZT·IO Inl,[ T.rmlnll with S,ri.1 Port 3.0 
Z100 16-bIVB-blt Sy.t.m. In .tock CALL 
~':~~~.~~Iire ~.~~'!.I~'!. ____ • ___ •• __ .. _ •• ___ _ 

~ 
ATARr 
SPECIALS 

WE STOCK ENTIRE liNE-writ. for pncet 
Software for Ata,i in stock 

WRITE FOR CATALOG. Add $1 50 per order for Uftlled Parcel 
215·822-7727 ABC t We pay balance 01 UPS surlace shlppmg charges on all prepaId orders 
252 Bethlehem Pike ompu ers (add extra for mall ~PO/FPO alii Pllces Include cash dlScounl 
Colmar, PA 18915 Regular pllces silghlly hIgher P"ees sublecllO change 



OAK STAND-C64, VIC, Apple, Atari 29
Beautiful natural solid oak two-level stand. Res's on table

above computer. Holds disk drives/cassette deck, as well as

your monitor/TV.

KMMM Pascal for PET/CBM/C64 $79
A subset of standard Pascal with extensions. Includes Machine

Language Pascal Source Editor. Machine Language P-Code

Compiler. P-Code to machine language translator for optimized

object code. Run-time package, Floating Point capability. User

Manual, and sample programs.

Requires 32K Please specify configuration.

EARL for PET (disk file based) $65
Editor. Aswmhler, Rdocaier, Linker

Generates relocatable object code using MOS Technology

mnemonics. Disk lile input (can edit files larger than memory).

Paper Clip (Batteries Included) $109
Extremely comprehensive word processor for Commodore and

Commodore 64 computers. Has features of WordPro, plus

advanced functions tike horizontal scroll, column move, column

arithmetic, column sort, and comprehensive printer support

Delphfs ORACLE (Batteries Included) $125
Comprehensive Data Base, Report Writer, Mail Label system

allowing large record size (over 8000 characters) with the

number of records in a file limited only by disk capacity (7.5

MB on 9090 drive). Fast machine language routines, including

full multilevel sorts.

RAM/ROM for PET/CBM
4K or 8K bytes of soft ROM optional battery

backup.

Use RAM/ROM as a software development tool to store data

or machine code beyond the normal BASIC range, or to load a

ROM image to avoid ROM socket conflicts. Possible appli

cations include machine language sort (such as SUPER-

SORT), universal wedge, Extramon, etc.

RAM/ROM —4K $75

RAM/ROM — 8K 90

SUBSORT for PET/CBM $35
Excellent general purpose machine language sort routine.^

PROGRAM YOUR OWN EPROMS $75
Branding Iron EPR0M Programmer for PET/CBM software for

all ROM versions. Includes all hardware and software to pro-

gram or copy 2716 and 2532 EPROMs. __

PORTHAKER DUAL RS232 SERIAL PORT $63
Two ports with full bipolar RS232 buffering Baud rates from

300 to 4800. For PET/CBM, AIM. SYM.

COMAL Package for CBM
Includes software on disk, and Comal Handbook

$25

SuperGraphics 2.0
NEW Version with TURTLE GRAPHICS

SuperGraphics, by John Fluharty, provirJes a 4K machine

language extension which adds 35 full featured commands to

Commodore BASIC to allow fast and easy plotting and man

ipulation of graphics and shapes on the PET/CBM video

display.

SOUND commands allow you to initiate notes or songs

from BASIC, and then play them in the background mode

without interfering with your BASIC program.

Additionally, seven new TURTLE commands open up a

whole new dimension in graphics.

Specify machine model (and size). ROM type (BASIC 3

or 4)

SuperGraphics in ROM (SA000 or$9000) $45

Volume discounts available fa schools.

NEW

VERSION 2
now for C64

for PET/CBM Cnpitm

FLEX-FILE isaset of flexible, friendly programs to allow you to

set up and maintain a data base. Includes versatile Report

Writer and Mail Label routines, and documentation for pro

grammers to use Data Base routines as part of other pro

grams.

RANDOM ACCESS DATA BASE

Record size limit is 256 characters. The number ol records per

disk is limited only by record size and Iree space on the disk

File maintenance lets you step forward or backward through a

file, add. delete, or change a record, go to a numbered record, or

find a record by specified field (or partial held). Held lengths

may vary to allow maximum information packing Both sub

totals and sorting may be nested up to 5 fields deep. Any field

may be specified as a key. Sequential file input and output, as

well as file output in WordPro and PaperMate format is suppor

ted. Record size, fields per record, and order ol fields may be

changed easily.

HAILING LABELS

Typical mail records may be packed 3000 per disk on 8050

(1400 in 4040). Labels may be printed any number wide, and

may begin in any column position. There is no limit on the num

ber or order of fields on a label, and complete record selection

via type code or field condition is supported.

REPORT WRITER
Flexible printing format including field placement, decimal

justification and rounding. Define any column as a series of

math or (rig functions performed on other columns, and pass

results such as running total from row to row. Totals, nested

subtotals, and averages supported. Complete record selection,

including field within range, pattern match, and logical func

tions can be specified.

FLEX-FILE 2 by Michael Riley $110
CBM64, PET/CBM/VIC—32_K, Disk. Specify^configuralioit

SCREEN MAKER fcgrs microtech) $149
HU Column Adapter far Commodore 64

Expand your computer for business applications. Provides 80

column X 24 line display in a 2K video RAM. Linking

software provided.

Copy-Writer Word Processor $69
Full-featured professional word processor with over 800 lines

of text per memory load on C54. Has features not available in

many word processors such as double column printing, built in

graphic capability, shorthand notations, and ability to support

all printer codes.

SPECIAL COM BI NATION PACKAGE $200
lncludes_SCREEN MAKER_AND Copy_Writerjtor;C64_

DISKI.CU. $40
Intensive Care Unit by LC. Cargile

COMPLETE DISK RECOVERY SYSTEM FOR CBM DRIVES

- edit disk blocks with ease

- duplicate disks, skipping over bad blocks

- complete diagnostic facilities

- unscratch scratched files

- check and correct scrambled files

- recover improperly closed files

- extensive treatment of relative files

- optional output to IEEE488 printer

- comprehensive user manual (an excellent tutorial on disk

operation and theory).

Furnished on copy-protected disk with manual.

Backup disk available, S10 additional.

CBM So II* a re

PAPER CUP Word Prncmir 110

BASIC INTERPRETER for CBM B096 {95

PEDISK II Systems from cgrs Microtech available.

FILEX IBM 3741/2 Data Exchange Software inilible.

JINSAM Did But Management System for CBM.

COPY-WRITER Word Processor for PET/CBM SI 59

CASH MANAGEMENT SYSTEM $45
Petspeed BASIC Compiler 120

Integer BASIC Compiler 120

CMAR Record Handler 110

UCSD Pascal (without board 135

Wordcraft 80 or 8096 265

FORTH for PET now for C64
BY LC. Cargile and Michael Riley $50
Features include:

full FIG FORTH model.

all FORTH 79 STANDARD extensions.

structured 6502 Assembler with nested decision

making macros,

full screen editing (same as when programming in

BASIC).

auto repeat key.

sample programs.

standard size screens (16 lines by 64 characters).

150 screens per diskette on 4040. 480 screens on

8050.

ability to read and write BASIC sequential files,

introductory manual,

reference manual.

For Commodore 64.ee any 16K/32K PET/CBM with R0M3W

4. and CBM disk drive Please specify configuration when

ordering.

Metacompiler for FORTH $30
Simple metacompiler for creating compacted object code

which can be run independently (without FORTH system^

AS

-
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Page Mate

60 COMMAND

WORD

PROCESSOR
by Michael Riley

Paper-Mate is a full-featured word processor for Com

modore compulefs. Page-Mate incorporates 60 commands to

give you full screen editing with graphics for all 16K or 32K

machines (including 8032). all printers, anddisk or tape drives.

Many additional leatures are available (including most capa

bilities of WordPro 3).

Page-Mate functions with ail Commodore machines with at

least 16K, with any printer, and either cassette or disk.

Toorder Page-Mate, please specify machine and ROM type.

BJ^VjC^CM$40

SM-KIT for PET/CBM $40
Enhanced ROM based utilities lor BASIC 4. Includes both pro

gramming aids and disk handling commands

Commodore 64

H niter-Killer - Commodore 64 15

- authentic naval warfare game (complete with sonar)

Submarine Warfare (Clockwork Computers) 29

PAPEH CLIP Wiri Prawmr 109

BASM Compiler and Assembler 85
WordPro 3+/64 75
Vanilla PILOT with Turtle Graphics 27

- also includes sound, Toolkit, joystick support

Commodore 64 Programmer Reference Guide 16

CCI Submarine Warfare 24
Laser Command 15

EARLY GAMES fir Vni| CMMm 25
PETSPEED Compiler C64 120

CALC RESULT Simi Start P»cbyc 135

1000 Miles (Mille Bomes Game

MicreCieu 19
Adventure (disk) 9

PILOT 64 45

LOGO 64 45

toy hk 64 65
MAE Assembler - C64 85

Assembly Language Tutorial - C64/VIC 27

Abacus Software in stock

Synthy-64 music and sound synthesizer 26

Tiny BASIC Compiler 17

ScreenGraphics-64 adds BASIC Graphics

Draw Poker 5

All Victory Software in stock.

215-822-7727

252 Bethlehem Pike

Colmar, PA 18915
A B Computers

WRITE FOR CATALOG. Add S1.50 per order for United Parcel.

We pay balance of UPS surface shipping charges on all prepaid orders

(add extra (or mail. APO/FPO. air). Prices include cash discount.

Regular prices slightly higher Prices subject to change.

OAK STANo-C6t VIC, Appl~ Allri 29 
Beautiful naUKal solid oak two-level stand. Res!s en table 
aIxrie ~ter. Holds disk drives/cassette deck, as weD as 
yOO!.....lOO'IilorfTV. _ _____ _____ _ 

KMMM PlIcal for PET/CBM/C64 $79 
A subset ~ sliW1da1l Pascalwith ooensiorts.lnckJdes Macme 
I..an!J.Iage Pascal Source EditCl", Mactine Laf'9Jage P-COOe 
Ccrnpier. P-COOe 10 mactine IanI}Jage trn!ator Iorq)ti'nized 
Iilject code, RUll-time package. Floating Point capaality, User 
Maruat 3M sample J)rO!1afllS. 
~uires 32K Please specify conligurat~ 

EARL lor PET (disk file based) $65 
EjHw, A .... ~~', RIIICII". UJu, 
Generates rekx:alable object code using MOS TechmIogy 
~ 0 .. lie .... 1131 oil lies _ tim _ . 

PaperClip (Batteries Included! $109 
ExtremelyCOl"llP'ehensiveWOl'dprocessor,;Con.nodr;eaoo 
CorTumdore 64 COIllllJlers. Has features of WmlPro. plus 
<KMn:ed kloctions lite tuizutaI saul. aunn 0"0t'e, ai:Jm 
~Ilrnelic. roIomn sat. aoo CQ'lllrehensive printer supJ01. 

oelpbrl ORACLE IbUeries Included) $125 
Comllehensive Data Base. Rep:rt Writer, Mail label system 
allowing large recad size (over SOOO characters) with Ire 
oomrer 01 records in a file limited orVy by disk capacity (7.5 
MB on 9090 drive). Fast machinelall!}Jage routines. inckJdiog 
fullTlJltileYel SIX1s. 

RAM/ROM for PET/CBM 
4K or OK bytes of soft ROM optional battery 
backup. 
Use RAM/ROM as a software developmeflilool to store data 
(t machine code beyond the normal BASIC range, or to load a 
ROM image 10 avoid ROM socket conRicts. PossiDie appIi­
calions include machine language sort (such as SUPER­
SORT), universal wedge. Extramon. elc. 
RAM/ROM - 4K $75 
RAM/ROM - 8K 90 
~~"" B"""P.!!!'1"" ___________ ---.!Il 
SUBSORT for PET/CBM $35 
Excellenl general IXJrpose mactine langJage sort rootine. 

PROGRAM YOUR OWN EPRoMS $75 
Brarding 1100 EPROM ~ kJ PETICBM software Ia 
all ROM versions. Inetudes all hardware and software 10 ~o-
gram a copy 2716 and 2532 EP!l0M~ _____ _ 

PORTMAKER DUAL RS232 SERIAL PORT $63 
Two p:Jrts wilh full bip:IIar RS232 bJtfering. Baud rates IrOOl 
300_10 4800. Fer PET/~M, AIM,.~SY~M~. __ 

COMAl Package for CBM $25 
Includes soItware on disk, and Comal Hand:~_~ __ 

SuperGraphics 2.0 
NEW Version wijb TURTLE GRAPHICS 

SuperGrapIIcs. by John Fk.tharty, ~0't'0!:s a 4K mactire 
1ar9J3Qe extension which a<k1s 35 lIll leatll"ed corrwnaOOs to 
Comroodore BASIC 10 allow fast and easy p~ting and man­
iplJiation of ITclphics and shapes on the PET/CBM video 
d;,play. 

SOUND commallls allow yoo to initiate ootes a songs 
from BASIC, aI'1I then P'ay them in the backgroond mode 
withclJt intertering with your BASIC ~ogram 

Additionally, seven new TURTLE amnatlIs open up a 
whole new dimension in !13phics. 

Specify machine rnxIeI (am size), ROM type (BASIC 3 
0-') 

SuperG,aphics in ROM ($AOOO or $9000) $45 
lJobne Oso:urts availalje Icr sc:t'ais. 

NEW 
VERSION 2 

lOW for C64 

FLEX-FILE is a set of flexi~e, frierdly ~ograms to a1kYN you to 
set up and maintain a data base. Includes versatile R~ 
Writer ard Mail label rCltlines. and documentation lor ~o­
grammers to use Data Base rwtilles as part 01 other 1)'"0-

,.-ams. 
RANDOM ACCESS DATA BASE 
Rerord size linit is 256 characters. The ruOOer 01 rea:rds per 
disk is limited only by record size ard free 'space on the disk. 
File maintenance lets you step laward or backward thrOJ!jl a 
file. add. delete, a change a record. 90 to a IlJrrtlefed reard. a 
find a rew-d by specified fidd (or partial fieIdl. Field Jengttts 
may vary to alklw maxiroom infoonation packing. Both sub­
totals and sorting may be nested up to 5 fields deep. AIrt field 
may be specified as a key. Sequential file il1Xlt and output, as 
well as file ootpul in WordPro and PaperMate formal is suppa­
led. Recad size, fields per reard, and order of lields may be 
_easi~. 
MAIUNG lABELS 
Typical mail records may be packed 3000 per disk on 8050 
(1400 in4040). labels may be printed any IlJmberwKle. and 
may begin in any c:oIurm position. There is ro limit on the 1lJrTl­

her a order of fields on a label. and romplete record selection 
via type code or field condition is supported. 
REPORT WRITER 
Flexilie printing famal including field placement decimal 
~tilication am rwnding. Define any column as a series of 
math or trig functions per10rmed en other coIumrtS, and pass 
results such as n.ming tocal from rrNI to TON. TOIa/s, re;ted 
SllbtotaiS. and averages StWOrted. Complete record seleclion. 
including field within range. pattern match. and logical func­
tiens can be specified. 

FLEX-FILE 2 by Michael Riley $11 0 
CBM54, PET/CBM~C-~2K. Oi~ Specify conl~~ation. 

SCREEN MAKER (cgrs microtech) $149 
80 C.II • • Au,lu 'Ir C •••• 1tI 64 
Expand your computer lor lxJsiness applications. Provides BO 
colurM X 24 line display in a 2K video RAM. linking 
~~are l)'"OVided. _______________ _ 

Copy-Writer Word Processor $69 
FUll-featured I)'"ofessional wad pt"oces5(I with over 800 lines 
of text per merTKlTY load on C64. Has leatules oot available in 
many word I)'"ocessors such astbJble column I)'"inting. buill in 
graphic capability, storthand notations, and ability 10 support 
all printer codes. 

SPECIAL COMBINATIONPACKAGES iiiii 
Includes SCREEN MA!~ AN~£oPY Writer lor C~_ 

DISK I.C.U. $40 
l,te,lift Clre U,H ~y LC. Ca'lile 
COMPl£TE DISK RECOVERY Slm. FOR CB. DRIVES 
- edit disk blocks with ease 
- ciJplicate disks, skiWing am bad blocks 
- COTT1>Iete diagnostic facilities 
- unscratch scratchec:l files 
- check. and arrect scrambled files 
- recove- im~operty closed files 
- extensive treatment 01 relative files 
- optional ootput to IEEE488 printer 
- COTJ1lI"ehensive user mallJal (an excellent Moria! on disk 

operation and thlDy). 
Ft.mished on copy-protected disk with marwl 
Backup tisk avai. S 1 0 additicJnat 

CB. Saftn" 
PAPER CUP W, rHrKa'" \I 0 
BASIC INTEHPRmR lor CB. 8096 $95 
PEOISK II S"" .. I ... " " Mk .. lJc~ mllaW. 
AlEX lB. 3741/2 O.b E" IIIII' s.ftn" m.iI~. 
JI NSA M O.b Bue •• u .... " S,,". lor CBM. 
COPY-WRITER W,n PrIcau' lor PET/CB M $159 
CASH MANAGE.ENT SYSTIM $45 
Petspeed BASIC Compiler 120 
Integer BASIC C~iler 120 
CMAR Reoo"d Handler 110 
UCSD Pascal (wittwt boar~ 135 
Wordcraft 80 er 8096 265 

FORTH for PET IIIW for C64 
BY LC. Cargile and Michael Riley $50 
Features incklde: 

lui FIG FORT!< 1OOdel. 
all FORTH 79 STANDARD extensions. 
stf\JCtlJfed 6502 AsserOOIer with oested decisien 

making macros. 
lui screen editing (same as when p-ogramming in 

BASIC). 
auto repeat key. 
sa""-,Ie programs. 
standard size weens (16 lines by 54 characters). 
150 screens per diskette en 4040, 480 screens on 

8050. 
ability to rea:! cn:I....me BASIC seqJerdiai files. 
iltnxiJctllY maRJal 
reference maruaL 

Fer Comrncxklre54,a any 16I(J32K PETICBM with ROM 30r 
4, ard CBM disk drive. Please specify conIi!JJf3tion when 
ordering. 

• .-" " Iw FORTH $30 
SifTllle me~1er for creating compacted obiect code 

which can be roo ~tly (withclJt FORTH system). 

PageMate 
60 COMMAND 

WORD 
PROCESSOR 

by Michael Riley 

Paper-Mate is a full-featLr"ed word proce5S(I" lor Com­
rnxIore canputers.. Page-Mate il"lCOrJX)rates60 rommaOOs to 
give yoo full screen editing with j1aptIcs lor all 16K er 32K 
machines (inckJding 8032), aU pj"inters, am Osk a tape drives. 
Many a(kfi tionalieatures are available (inciJding roost capa­
bilities of Wo«IPro 3~ 

Page-Mille fooc1ions with aU Corrmodore macnnes with at 
least 16K. with any I)'"inter, and either cassette or disk 

To order Page-Mate, please specifymachileand ROM type. 

!:'!l<-Male I,!!~..'!' lape) !!!!ET. CBM. I'C. C64 __ !.~ 

SM-KIT It, PET/CB. $40 
Emanced ROM based utilities for BASIC4. lrdJdes roth ~o­
!1amming aids and disk handfing commands. 

C ••• jon 64 
Hliter-KlIer · c.. ... n 64 15 
- authentic naval warfare game (COfT1Ilele with sooa~ 
Su_ne Wanare IC_ ComIlners) 29 
rmR cur Won""" 10i 
BASM CoollilEr ard Assembler 85 
WordP!o 3+/64 75 
Vanilla PILOT with TI.I1Ie Graphics 27 
- also includes srurd. Toolkit, joystick su~ 
Comrrodore 54 Prograrrvner Reference Guide 16 
CCI Submarine Warlare 24 
lasef Coomand 15 
EAlLY GAlES Iw Y .... Cllllilno 25 
PETSPEEO Coolpiler C64 120 
CAlC RESULT S,.... , ... _.. 135 
1000 Miles (Mille Somes Game 9 
IlcnCkss 19 
Adventure (disk) 9 
PILOT 64 45 
LD60 64 45 
Ea, C.k 64 65 
MAE Assemble>' - C64 85 
Assembly lar;Iuage Tutorial - C54/V1C 27 
Abacus Scttware in stock 
Synthy-54 RlJsic am sound synthesizer 26 
Tiny BASIC Compiler 17 
SGreenGlalilics·64 _ BASIC Graplics 22 
Draw Poker 5 

All VICtory Software in stock. 

WRITE FOR CATALOG. Add 5150 per order lor Untied Parcel 
215-822-7727 ABC t We pay balance 01 UPS sur lace Shlppmg charges on all prepaid order s 
252 Bethlehem Pike ompu ers (add Extra for mad APO FPO air) Prices Include cash discount 
Colma,. PA 18915 Regular pnces sllghlly higher Pnces subject 10 change 



Bagels

90 REM BAGELS ML

100 DATA 169,0,141,64,2,238,64,2,173,64,
,201,10,240,5,32,81,3,208,241,96

110 DATA 9,48,32,210,255,169,32,32,210,25
5,162,0,142,65,2,142,66,2,142,67,2

120 DATA 32,228,255,201,65,144,249,201,71
,176,245,32,210,255,174,67,2

130 DATA 238,67,2,157,76,2,189,68,2,157,-i
2,2,224,3,208,223,189,72,2

140 DATA 221,76,2,208,11,238,65,2,169,0,1
57,72,2,15 7,76,2,202,16,234,160,0

150 DATA 162,0,185,72,2,240,16,221,76,2,
08,11,238,66,2,169,0,153,72,2

160 DATA 157,76,2,232,224,4,144,230,200,1
92,4,144,223,162,0,169,32

170 DATA 32,210,255,189,65,2,9,48,32,210,
255,232,224,2,144,238

180 DATA 169,13,32,210,255,173,65,2,201,4
,96

200 FOR J=828 TO 990

210 READ X: T=T+X

220 POKE J,X

230 NEXT J: IF T<>18169 THEN STOP

240 PRINT "BAGELS"

250 PRINT ".. GUESS MY SECRET CODE"

260 PRINT ".. I'LL TELL YOU HOW MANY"

270 PRINT ".. EXACT MATCHES AND OTHER"

280 PRINT ".. MATCHES YOU GET..."
290 X=RND(0)

300 FOR J=0 TO 3

310 X=INT(RND(l)*6)+65
320 POKE 580+J,X

3 30 NEXT J

340 SYS 828

350 IF PEEK(577)=4 THEN PRINT "GOT ITl":G
OTO 400

360 PRINT "THE CODE WAS: ";

370 FOR J=0 TO 3

380 PRINT CHR?(PEEK(580+J));

390 NEXT J: PRINT

400 INPUT "WANT ANOTHER GAME";X$

410 IF X$="Y" OR X$="YES" GOTO 300 0

IE

New VIC-20 based monitor/control system
for Home, Industial & Laboratory applications.

Model VM1000 is a 7 slot card cage utilizing

both User & Expansion port and includes:

VM1O1' buffered, G-slot cartridge mother

VM201' 24K RAM expansion

VM3O1 12 bit DAC; 8 channel MUX; 8 bit ADC

Personal S5S5
Computer Specialties
P.O. Box 23, Fleming, Pa. 16835

'MotherboardsRAM can be plugged directly
into VIC & are available separately.

VM101 $87 Pa. res. add 6°/o sales tax.

VM201 $115
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Commodore 64

and

VIC-20

Telecommunications

with a difference!
Unexcelled communications power and

compatibility, especially for professionals and

serious computer users. Look us over; SuperTerm

isn'tjust "another" terminal program. Like our

famous Terminal-40, it's the one others will be
judged by.

- UP/DOWNLOAD FORMATS-CBM, Xon-Xoff,
ACK-NAK, etc.

• DISPLAY MODES - 40 column; 80/132 with
side-scrolling

• EMULATION — 42 popular terminal protocols

• FUNCTION KEYS-8 standard. 52 user-defined

• BUFFERS —Receive, Transmit. Program, and Screen

• EDITING — Full-screen editing of Receive buffer

• FILE CONVERSION - ASCII to PGM, PGM to ASCII

• PRINTING — Continuous printing with Smart ASCII

and parallel printer; buffer printing with other interfaces

or VIC printer

• DISK SUPPORT- Directory. Copy, Rename, Scratch,
etc.

• FLEXIBILITY—Select baud, duplex, parity, stopbits, etc.

Program options are selected by menus and function

keys. For maximum convenience, an EXEC file sets

options on start-up. SuperTerm may be backed-up for

safety. Software on disk or cassette, with special
cartridge module.

Write for the full story on SuperTerm; or, if you

already want that difference, order today!

Requires: Commodore 64 or VIC-20. disk drive or Datasette. ana
compatible modem VIC versior requires !6K memory expansion Please

specify VIC or 64 when ordering.

Just need UP/DOWNLOAD?
If you don't yet need SuperTerm's power, perhaps

Terminal-40 Plus (VIC) or '64 Terminal Plus is right for

you. We took our top-rated, smooth-scrolling terminal

programs, added up/download, disk commands, and

even more convenience. Then we put them on disk for

fast loading, just like you wanted. Need we say more?

Only 549.95 |V1C version requires 8K mem exp|

PS. Trade in your original Terminal-40 or '64 Terminal and

deduct SJO.OO.

VIC 20 and Commodore 64 are trademarks ol Commodore Electronics, Ltd.

Send for a free brochure.

MAIL ORDER: Add 51.5G shipping and
randllng ($3.50 (of C.O.D.J; VISA/Mastercard

iccepled (card* and exp. date). MO residents

4<Jd 5.625% sales tax Foreign orders payable

U.SS. U.S. Bank ONLY; add $5 snp/hndlg.

(816)333-7200

MIDWEST
MICRO me

311 WEST 72nd ST. • KANSAS CITY • MO • 64114

Bagels 
90 REM BAG ELS ML 
100 DATA 169 , 0 , 141,64 , 2,238,b4 , 2,173,64 , 2 

,201,10,240,5, 32 , 81,3 , 208 , 241 , 96 
110 DATA 9 , 48 , 32 ,21 0 , 255,169 ,3 2,32,210,25 

5,162,O,142 , 65 , 2 , 142,66,2,142,67,2 
120 DATA 32 , 228,255,201 , 65 , 144 , 249 , 201,71 

,17 6 , 245 , 32 , 210,255,174,67 , 2 
130 DATA 238 , 67,2 , 157 , 76 , 2 , 189 , 68,2 , 157 , 7 

2 , 2 , 224,3,208 ,2 23 ,189 ,7 2 ,2 
140 DATA 221,76,2,208,11 , 238 , 65 , 2 , 169,0 ,1 

57,72 , 2 , 157,76,2,202,16,234 , 160 , 0 
150 DATA 162 , 0,185 , 7 2,2,240,16,221,76,2 , 2 

08 , 11 , 238 , 66,2 , 169 , 0,153,72,2 
160 DATA 157,76 , 2 , 232 ,224,4,144 , 230 ,200,1 

92,4,144 , 223,162,0 ,1 69 , 32 
170 DATA 32 , 210 ,25 5 ,1B9, 65 , 2,9,48,32 , 210, 

255,232,224 , 2 ,1 44 , 238 
180 DATA 169 ,1 3 , 32 , 210 , 255 , 173 , 65 , 2 , 201 ,4 

,96 
200 FOR J=B28 TO 990 
210 READ X: T=T+X 
220 POKE J,X 
230 NEXT J: IF T<>18169 THEN STOP 
240 PRINT "BAGELS" 
250 PRINT" GUESS MY SECRET CODE " 
260 PRINT" I'LL TELL YOU HOW MANY " 
270 PRINT EXACT MATCHES AND OTHER" 
280 PRINT MATCHES YOU GET ... " 
290 X=RND(0) 
300 FOR J=0 TO 3 
310 X=INT(RND(1)*6)+65 
320 POKE 580+J,X 
330 NEXT J 
340 SYS 828 
350 IF PEEK(5 77)=4 THEN PRINT "GOT IT1" : G 

OTO 400 
360 PRINT "THE CODE WAS: ", 
370 FOR J=0 TO 3 
380 PRINT CHR$(PEEK( 5B0+J)), 
390 NEXT J: PRINT 
400 INPUT "WANT ANOTHER GAME "; X$ 
410 IF X$ ="Y" OR X$="YES" GOTO 300 

. . 
New VIC-20 based mOnitor/control system 
for Home, Industial & Laboratory applications. 
Model VM1000 is a 7 slot car d cage utilizing 
both User & Expansion port and includes: 
VM101' buffered, 6-slot cartridge mother 
VM201 ' 24K RAM expansion 
VM301 12 bit CAC; 8 channel MUX; 8 bit ACC 
Personal $525 
COlTlputer Specialt ies 
P.O. Box 23, Fleming, Pa. 16835 

'Motherboard & RAM can be plugged directly 
into VIC & are available separately. 
VM101 $87 Pa. res. add 6 0/0 sales tax. 
VM201 $115 
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Commodore 64 
and 

VlC-20 

TeJecommunii":::IIf'ir.n~ 

with a 'rrn'fp:;:~:;T---' 
Unexcelled communications power and 
compatibility, especially for professionals and 
serious computer users. Look us over; Super Term 
isn 't just "another " terminal program. Like our 
famous Terminal-40, it 's the one others will be 
judged by. 

UP/ DOWNLOAD FORMATS -CBM. Xon-Xoff, 
ACK-NAK, etc. 
DISPLAY MODES - 40 column; 80/132 with 
side·scrolling 
EMULATION - 42 popular terminal promeols 
FUNCTION KEYS -8 standard, 52 user-derrned 
BUFFERS - Receive. Transmit. Program. and Screen 
EDITING - Full·screen editing of Receive buffer 
FILE CONVERSION - ASCII to PGM, PGM to ASCII 
PRINTING - Continuous printing with Smart ASCII 
and parallel printer; buffer priming with other interfaces 
or VIC printer 
DISK SUPPORT - Directory, Copy. Rename. ScratCh, 
etc. 
FLEXIBILITY - Select baud, duplex, parity, stopbits, etc. 

Program options are selected by menus and function 
keys. For maximum convenience. an EXEC file sets 
options on start·up, SuperTerm may be backed· up for 
sa fety. Software on disk or cassette. with special 
cartridge module. 

Write for the full story on SuperTerm ; or, if you 
already want that difference, order todayl 
ReqUIres: Commodore 64 or VIC '20, disk drive or Datasette. and 
compatible modem VIC version requires 16K memory expanSIon, Please 
s~ify VIC or 64 when ordenng. 

Just need UP/DOWNLOAD? 
If you don't yet need SuperTerm's power, perhaps 
Termlnal·40 Plus IVIC) or '64 Terminal Plw is right for 
you. We took our top-ra ted, smooth-scrolling terminal 
programs. added up/download. disk commands. and 
even more convenience. Then we put them on disk for 
fast loading. just like you wanted, Need we say more? 

Only S49.95 rVIC version requires 8K mem expl 

p.s. Trade in your original Tcrminal-40 or '64 Terminal and 
dedu(( S10.00. 

VIC 20 and Com~e 64 are trademants 01 Com~e Electronics, Ltd. 

(816) 333·7200 
Send lor a lree brochure. 



FLOPPY DISKS SALE

*$1.19 ea.

Economy Model or Cadillac Quality

We have the lowest prices!

Total Price

Total Price

$119.00

13.90

Automatic dust remover

ECONOMY DISKS
Good quality 51/4" single sided single density with hub rings.

Bulk Pac 100 Qty. $1.19 ea.

10Qty. 1.39 ea.

CADILLAC QUALITY
• Each disk certified • Free replacement lifetime warranty

For those who want cadillac quality we have the Loran Floppy Disk. Used by professionals because they can rely
on Loran Disks to store important data and programs without fear of loss! Each Loran disk is 100% certified {an
exclusive process) plus each disk carries an exclusive FREE REPLACEMENT LIFETIME WARRANTY. With Loran
disks you can have the peace of mind without the frustration of program loss after hours spent in program

development.

100% CERTIFICATION TEST
Some floppy disk manufacturers only sample test on a batch basis the disks they sell, and then claim they are
certified. Each Loran disk is individually checked so you will never experience data or program loss during your

lifetime!

FREE REPLACEMENT LIFETIME WARRANTY
We are so sure of Loran Disks that we give you a free replacement warranty against failure to perform due to faul
ty materials or workmanship for as long as you own your Loran disk.

AUTOMATIC DUST REMOVER
Just like a record needle, disk drive heads must travel hundreds of miles over disk surfaces. Unlike other floppy
disks the Loran smooth surface finish saves disk drive head wear during the life of the disk. (A rough surface will
grind your disk drive head like sandpaper). The lint free automatic CLEANING LINER makes sure the disk-killers
(dust & dirt) are being constantly cleaned while the disk is being operated. PLUS the Loran Disk has the highest
probability rate of any other disk in the industry for storing and retaining data without loss for the life of the disk.

Loran is definitely the Cadillac disk in the world
Just to prove it even further, we are offering these super LQ^ INTRODUCTORY PRICES

List $4.99 ea. INTRODUCTORY SALE PRICE $2.99 ea. (Box of 10 only) Total price $29.90

$3.33 ea. (3 quantity) Total price $9.99

All disks come with hub rings and sleeves in an attractive package.

RANKING FOR BEST PERFORMANCE

MEASUREMENTS

Amplitude

Missing bit ratio

(reliability)

Extra bit rate

Modulation

Running torque

LORAN

1

1

1

1

1

Verbatim

2

3

2

3

1

Ultra

3

3

1

2

1

3M

3

2

3

2

2

(Numbers that are the same indicate a tie for that position)

LORAN beats the competition cold!!

Add $3.00-for postage. Add $6.00 (or CANADA, PUERTO RICO, HAWAII

orders. WE DO NOT EXPORT TO OTHER COUNTRIES.

Enclose Cashiers Check, Money Order or Personal Check. Allow 14

days for delivery, 2 to 7 days (or phone orders. 1 day express mail!

Canada orders must be in U.S. dollars. We accept Visa and Master

Card.

I E
ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312J382-5244 to order

I U
(WtLOVEOUHOJSTOMEKS)

FLOPPY DISKS SALE 
*$1.19 ea. 

Economy Model or Cadillac Quality 
We have the lowest prices! 

ECONOMY DISKS 
Good quality 5V. n single sided single density with hub rings. 

Bulk Pac 1000ty. $1.19 ea. 
100ty. 1.39 ea. 

CADILLAC QUALITY 

Total Price 
Total Price 

$119.00 
13.90 

• Each disk certified • Free replacement lifetime warranty • Automatic dust remover 
For those who want cadillac quality we have the Loran Floppy Disk. Used by professionals because they can rely 
on Loran Disks to store important data and programs without fear of loss! Each Loran disk is 100% certified (an 
exclusive process) plus each disk carries an exclusive FREE REPLACEMENT LIFETIME WARRANTY. With Loran 
disks you can have the peace of mind without the frustration of program 1055 after hours spent in program 
development. 

100% CERTIFICATION TEST 
Some floppy disk manufacturers only sample test on a batch basis the disks they sell, and then claim they are 
certified. Each Loran disk is Individually checked so you will never experience data or program 1055 during your 
lifetime! . 

FREE REPLACEMENT LIFETIME WARRANTY 
We are 50 sure of Loran Disks that we give you a free replacement warranty against failure to perform due to faul· 
ty materials or workmanship for as long as you own your Loran disk. 

AUTOMATIC DUST REMOVER 
Just like a record needle, disk drive heads must travel hundreds of miles over disk surfaces. Unlike other floppy 
disks the Loran smooth surface finish saves disk drive head wear during the life of the disk. (A rough surface will 
grind your disk drive head like sandpaper). The lint free automatic CLEANING LINER makes sure the disk·killers 
(dust & dirt) are being constantly cleaned while the disk is being operated. PLUS the Loran Disk has the highest 
probability rate of any other disk in the industry for storing and retaining data without loss for the life of the disk. 

Loran is definitely the Cadillac disk in the world 
Just to prove it even further, we are offering these super ~ INTRODUCTORY PRICES 

List $4.99 ea. INTRODUCTORY SALE PRICE $2.99 ea. (Box of 10 only) Total price $29.90 
$3.33 ea. (3 quantity) Total price $9.99 

All disks come with hub rings and sleeves in an attractive package. 

RANKING FOR BEST PERFORMANCE 

MEASUREMENTS LORAN Verbatim Ultra 3M 

Amplitude 1 2 3 3 
Missing bit ratio 

1 (reliability) 3 3 2 
Extra bit rate 1 2 1 3 
Modulation 1 3 2 2 
Running torque 1 1 1 2 

. . 
(Numbers that are the same indicate a lie for that position) 

LORAN beats the competit!on cold!! 
-----------------------------I Add S3.00·lor postage. Add $6.00 lor CANADA, PUERTO RICO, HAWAII I 
I orders. WE DO NOT EXPORT TO OTHER COUNTRIES. I 
I Enclose Cashiers Check, Money Order or Personal Check. Allow 14 I 
I days for delivery, 2 to 7 days for phone orders, 1 day express mail! I 
I Canada orders must be In U.S. dollars. We accept Visa and Master· ! 
, Card. -----------------------------

PRDTECTD 
ENTERPRIZES ... "''', ... "''''''''''''' 
BOX 550, BARRINGTON, ILLINOIS 100'0 
Phone 3121382·52~ to order 



PROGRAMMING THE Tl
C Regena

Playing Music

On The Tl

Musicians, rejoice! Here is a computer that plays

music. You can play a single tone to tune an in

strument or get a pitch for a song, or you can play

complex rhythms with three-part harmony. Com

pose to your heart's content and let the computer
perform your masterpiece.

Nonprofessional musicians - if you'd like to
learn more about music, your computer can be a

great teacher. Learn the notes on a keyboard,

learn to read music, learn definitions, or learn to

distinguish chords. The computer with music
capabilities makes learning fun.

For those of you who prefer not to write your

own programs, the Tl Music Maker command mod

ule is available. Here's a quick review. You may

compose music by choosing various types of notes

or rests (quarter, eighth, half, etc.) and placing

them on the staff. Choose notes for accompani
ment if you wish. Build a song a measure at a

time. The computer makes sure the timing works

out correctly. Oh yes, you can choose your key

signature, time signature, and tempo. At any

time you can play or edit your composition, then
save it on cassette or disk if you like.

Another section of the module is made espe
cially for nonmusicians. You may draw lines up

and down the screen at different levels for a

"sound graph," then hear the computer play re

lational tones. Add second and third voices if you

wish. This command module is really quite versa

tile with many options and can help you learn
about music.

CALL SOUND

To program your own music on the Tl, use the

CALL SOUND statement. The basic form is

CALL SOUND(duration, frequency, volume)

The duration is a numeric expression (number,

variable, or algebraic expression which will

evaluate to a number) which is the number of

milliseconds you wish to play the tone. For exam

ple, 1000 would be one second. The number may
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be from 1 to 4250 or from -4250 to -1.

The frequency is a numeric expression that
indicates what tone to play. The frequency is the
cycles per second and may be from 110 to 44733,
which is from low A on the bass staff to out-of-
human-hearing range. The "Musical Tone Fre
quencies" table in the Appendix of the User's Ref

erence Guide lists the musical notes with the cor

responding frequencies. Note that you can specify
numbers that are between the normal musical
tones.

The volume is a numeric expression that indi

cates Ioudness. The volume may vary from 0 to

30, where 0 is the loudest. The volume also de

pends on the audio setting of your monitor or

television, but you can control relative volumes of
the tones with this parameter.

Try this command:

CALL SOUND (500, 44£f, 2)

The computer plays the tone of A (440) for 500

milliseconds (half a second) at a volume level of 2.

Now, if you want to tune your band instru
ment, just run this program.

100 CALL SOUND(4250,440,0)

110 GOTO 100

You may specify one, two, or three notes to

be played in one CALL SOUND statement. Each

statement has one duration, then a frequency

with a volume for each note desired. Here is an

example of the three notes in the C major chord:

CALL SOUND(1000,2 62,6,330,4,392,2)

The chord will play for 1000 milliseconds. The

notes played are C at a volume 6, E at a volume 4,

and G at a volume 2. Try a few chords with differ
ent frequency and volume numbers.

If you play a solo instrument, you might enjoy
programming the computer to play the accompa

niment chords. Tune your instrument with the

computer, then you can play with the computer

as your accompanist.

PROGRAMMING IHE II 
C Regeno 

Playing Music 
On TheTI 

Musicians, rejoice! Here is a computer that plays 
music. You can playa single tone to tune an in­
strument or get a pitch for a song, or you can play 
complex rhythms with three-part harmony. Com­
pose to your heart's content and let the computer 
perform your masterpiece. 

Nonprofessional musicians - if you'd like to 
learn more about music, your computer can be a 
great teacher. Learn the notes on a keyboard, 
learn to read music, learn definitions, or lea rn to 
distinguish chords. The computer with music 
capabilities makes learning fun. 

For those of you who prefer not to write your 
own programs, the TI Music Maker command mod­
ule is available. Here's a quick review. You may 
compose music by choosing various types of notes 
or rests (quarter, eighth, half, etc.) and placing 
them on the staff. Choose notes for accompani­
ment if you wish. Build a song a measure at a 
time. The computer makes sure the timing works 
out correctly. Oh yes, you can choose your key 
signature, time signature, and tempo. At any 
time you can play or edit your composition, then 
save it on cassette or disk if you like. 

Another section of the module is made espe­
cially for nonmusicians. You may draw lines up 
and down the screen at different levels for a 
"sound graph," then hear the computer play re­
lational tones. Add second and third voices if you 
wish. This command module is really quite versa­
tile with many options and can help you learn 
about music. 

CALL SOUND 
To program your own music on the TI, use the 
CALL SOUND statement. The basic form is 

CALL SOUND(duration, frequency, volume) 

The duration is a numeric expression (number, 
variable, or algebraic expression which will 
evaluate to a number) which is the number of 
milliseconds you wish to play the tone . For exam­
ple, 1000 would be one second. The number may 
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be from 1 to 4250 or from -4250 to -1. 
The frequency is a numeric expression that 

indicates what tone to play. The frequency is the 
cycles per second and may be from 110 to 44733, 
which is from low A on the bass staff to out-of­
human-hearing range. The " Musical Tone Fre­
quencies" table in the Appendix of the User's Ref­
erence Guide lists the musical notes with the cor­
responding frequencies. Note that you can specify 
numbers that are between the normal musical 
tones. 

The volume is a numeric expression that indi­
cates loudness. The volume may vary from 0 to 
30, where 0 is the loudest. The volume also de­
pends on the audio setting of your monitor or 
television, but you can control relative volumes of 
the tones with this parameter. 

Try this command: 

CALL SQUND{500,440,2) 

The computer plays the tone of A (440) for 500 
milliseconds (half a second) at a volume level of 2. 

Now, if you want to tune your band instru­
ment, just run this program. 
100 CALL SOUND(4250 , 44 0,0) 
110 GOTO 100 

You may specify one, two, or three notes to 
be played in one CALL SOUND statement. Each 
statement has one duration, then a frequency 
with a volume for each note desired . Here is an 
example of the three notes in the C major chord: 

CALL SOUND(1000,262,6,330,4,392,2 ) 

The chord will play for 1000 milliseconds. The 
notes played are C at a volume 6, E at a volume 4, 
and G at a volume 2. Try a few chords with differ­
ent frequency and volume numbers. 

If you playa solo instrument, you might enjoy 
programming the computer to play the accompa­
niment chords. Tune your instrument with the 
computer, then you can play with the computer 
as your accompanist. 



Using Sheet Music

If you use three tones in the CALL SOUND state

ment, they may be in any order. I like to use the

first frequency and volume as the melody tone,

then the second and third frequencies and vol

umes as the accompaniment tones. This way I

can keep track of which number is the melody.

Also, if I start to run out of memory in a piece, I

can go back to the CALL SOUND statements and

delete accompaniment tones by keeping only the

first frequency and volume in each statement.

You may work from a copy of written music

to try out the musical capabilities of the TI. The

top note is usually the melody. You may choose

any two notes written directly under the melody

note for the accompaniment or the other two notes

in your CALL SOUND statement. To emphasize

the melody, use a louder volume for the melody

note and softer volumes for the accompaniment

notes. For example:

CALL SOUND<400,262,1,196,6,159,S)

If you have two CALL SOUND statements

together which specify the same frequencies and

volumes, the notes may sound like one long note

rather than two separate notes. To make the notes

sound distinct, just change the volume number

for one of the notes:

300 CALL SOUND(200,262,2,196,6,165,8)

310 CALL SOUND(200,262,3,196,6,165,8)

To make a bass note sound tied or held while

two different melody notes are played, keep the

frequency and the volume numbers the same in

both statements:

500 CALL SOUND(300,262,2,165,S>

510 CALL SOUND(300,330,2,165,8)

Other statements may be executed while a

note is being played. You may define graphics,

draw graphics, or make calculations between

CALL SOUND statements. This feature allows

you to have fun choreographing pictures with

music to present a musical dramatization. You do

need to experiment so you don't get too many

statements between the music statements or there

will be gaps in the music.

A note will keep playing for its specified du

ration, and the computer will execute statements

until either the duration runs out or another CALL

SOUND statement is encountered. If another

CALL SOUND statement needs to be executed,

the computer waits until the first duration is

finished before starting the next sound. If you

prefer to have the computer go ahead with the

next sound statement, use a negative number for

the second statement's duration. Here is an

example.

100 CALL SOUND(200,392,2)

110 CALL SOUND(200,330,2>

1

1

I

1

20

30

40

50

CALL

CALL

CALL

END

SOUND

SOUND

SOUND

(200,

(200,

(400,

262

330

392

, 2 )

, 23

,2)

The computer starts with the tone of G and plays

for 200 milliseconds. Next the tone of E plays for

200 milliseconds, then C for 200 milliseconds,

then E for 200 milliseconds, then G for 400 milli

seconds. During the last note the program will

end, but the note will keep playing for the 400

milliseconds.

Now change to negative durations in lines

110-140:

100

1 10

120

130

140

150

CALL

CALL

CALL

CALL

CALL

END

SOUND(200,392,2)

SOUND

SOUND

SOUND

SOUND

-200,

-200,

30, 2)

62,2)

-200,330,2)

-400.392,2)

This time, the computer starts by playing G. As

soon as the computer comes to line 110, a CALL

SOUND statement with a negative duration, the

computer immediately starts the new sound - no

matter what the previous duration was. Line 140

starts the sound of G as soon as the computer

comes to that statement, then continues the sound

for 400 milliseconds since there is not a following

sound statement with a negative duration. Try

running these two programs to hear the difference.

A technique I like to use in programming

music is to use a variable name for the duration,

and specify the numeric value of that duration

variable near the beginning of the program. For

example, I often use T for "tempo" or "time" or

M for "metronome marking" or N for "note." If I

use T to represent the duration for a quarter note,

then T/2 would be an eighth note and 4*T would

be a whole note. You can get exact timing in

your music and let the computer calculate the

durations.

Note: Avoiding using Q for "quarter note,"

especially on the TI-99/4, because the key combi

nation of SHIFT Q is "quit." This is comparable to

the FCTN (quitting on the TI-99/4A). An accidental

SHIFT Q will wipe out your program and return

to the title screen. With a shifted parenthesis be

fore the variable and a shifted comma after the

variable, it's too easy to get an accidental SHIFT Q.

Variable Durations

Another advantage to using a variable duration is

that you can write your song in terms of the vari

able, then change the tempo of the song by chang

ing only one line (the line defining the duration)

rather than each CALL SOUND statement. Here

is a short example.

100 T=400

110 CALL S0UND(T,262,

120 CALL SOUND(T,29 4,

2)

2)
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Using Sheet Music 
If you use three tones in the CALL SOUND s tate­
ment, they may be in any order. I like to use the 
first frequency and volume as the melody tone, 
then the second and third frequencies and vol­
umes as the accompaniment tones. This way I 
can keep track of which number is the melody. 
Also, if I start to run out of memory in a piece, I 
can go back to the CALL SOUND statements and 
delete accom paniment tones by keeping only the 
first frequency and vo lume in each statement. 

You may work from a copy of written music 
to try out the musical capabilities of the TI. The 
top note is usually the melody. You may choose 
any two notes written directly under the melody 
note for the accompaniment or the other two notes 
in you r CALL SOUND statement. To emphasize 
the melody, use a louder volume for the melody 
note and softer volumes for the accompaniment 
notes. For example: 

CALL SOUNO(4~0,262, 1,196,6, 159,8) 

If you have two CALL SOUND statements 
together which specify the same frequencies and 
volumes, the notes may sound like one long note 
rather than two separa te notes . To make the notes 
sound distinct, just change the volume number 
for one of the notes: 

30121 CALL SQUND(200,262,2,196,6,165,B) 
3 1121 CALL SQUND( 200 ,262,3, 196,6,165,8) 

To make a bass note sound tied or held while 
two different melody notes are played , keep the 
frequency and the volume numbers the same in 
both statements: 
5010 CALL SDUNO( 300 ,262,2,165,B) 
510 CALL SQUNO (300 , 330,2 ,165,B ) 

Other statements may be executed while a 
note is being played. You may define graphics, 
draw graphics, or make ca lculations between 
CALL SOUND statements. This feature allows 
you to have fun choreographing pictures with 
music to present a musical dramatiza tion. You do 
need to experiment so you don't get too many 
statements between the music statements or there 
will be gaps in the music. 

A note will keep playing for its specified du­
ration, and the computer will execute statements 
until either the duration runs out or another CALL 
SOUND statement is encountered . If another 
CALL SOUND statement needs to be executed, 
the computer waits until the first duration is 
finished before starting the next sound. If you 
prefer to have the computer go ahead with the 
next sound statement, use a negative number for 
the second statement's duration . Here is an 
example. 
10~ CALL S OUND(2~~, 392,2) 

II ~ CALL SQUNO(200,330,2) 
1 2~ CALL SDUND(200,262,2 ) 
1 3 ~ CALL SQUNO(200,3 30 , 2) 
14 ~ CALL SQUND(400,392,2) 
1 5~ END 

The computer starts with the tone of G and plays 
for 200 milliseconds. Next the tone of E plays for 
200 milliseconds, then C for 200 milliseconds, 
then E for 200 milliseconds, then G for 400 milli­
seconds. During the last note the program will 
end , but the note will keep playing for the 400 
milliseconds. 

Now change to negative durations in lines 
110-140: 

I~~ CA LL S QUND (200,392,2) 
I I ~ CA LL SQUND(-200, 330,2) 
12~ CALL SDUND(-200,262,2) 
1 3~ CALL SQUNO(-200,330,2) 
14 ~ CALL SQUNO (-400,392,2) 
15~ END 

This time, the computer starts by playing G. As 
soon as the computer comes to line 110, a CALL 
SOUND statement with a negative duration, the 
computer immediately starts the new sound - no 
matter what the previous duration was. Line 140 
starts the sound of G as soon as the computer 
comes to that statement, then continues the sound 
for 400 milliseconds since there is not a following 
sound statement with a negative duration . Try 
running these two programs to hear the difference. 

A technique I like to use in programming 
music is to use a variable name for the duration, 
and specify the numeric value of that duration 
variable near the beginning of the program. For 
example, I often use T for "tempo" or "time" or 
M for " metronome marking" or N for " note." If I 
use T to represent the duration for a quarter note, 
then T/2 would be an eighth note and 4"T would 
be a whole note. You can get exact timing in 
your music and let the computer calculate the 
durations. 

Note: Avoiding using Q for "quarter note," 
especially on the TI-99/4, because the key combi­
nation of SHIFT Q is "quit." This is comparable to 
the FCTN (quitting on the TI-99/4A) . An accidental 
SHIFT Q will wipe out your program and return 
to the title screen. With a shifted parenthesis be­
fore the variable and a shifted comma after the 
variable, it's too easy to get an accidental SHIFT Q. 

Variable Durations 
Another advantage to using a variable duration is 
tha t you can write your song in terms of the vari­
able, then change the tempo of the song by chang­
ing only one line (the line defining the duration) 
rather than each CALL SOUND statement. Here 
is a short example. 
I~~ T=4~~ 
11121 CALL SQUND(T,262,2) 
12121 CALL SDUND(T,294,2) 
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130

140

150

160

170

180

190

100

110

120

130

140

150

160

170

180

CALL SOUND(2*T,330,2)

CALL S0UND(3*T/4,349,2)

CALL SOUNDCT/4,392,2)

CALL SOUNDCT/2,440,2)

CALL SOUNDCT/2.,494,2)

CALL S0UND<T*4,523,l)

END

Duration of quarter note = 400

Quarter note

Quarter note

Half note

Dotted eighth note

Sixteenth note

Eighth note

Eighth note

Whole note

RUN the program. Now change line 100 to T = 800.

The song is twice as long, but each note stays in

the exact proportion. Change line 100 to T = 200.

The song is faster, but still in proportion.

If you need to learn a song with a difficult

rhythm, program the computer to play the song.

Use a variable such as T for the duration. You can

set the duration to a slower note, then as you

learn the song you can speed it up by changing

just the one line.

You may prefer to use variables for the dif

ferent kinds of notes in this manner:

100

1 10

120

130

140

150

160

100

110

120

T = 4>il0

E=T/2

H=T*2

CALL SOUND(H,523,

CALL S0UND(E,494,

CALL SOUND(E,440,

CALL SOUND<T,392,

Quarter note duration

Eighth note

Half note

2)

3)

3)

2)

You may also want to set up a list of variables

for the note names before you use them in CALL

SOUND statements:

100 T=400

110 C=262

120 D=294

130 E=330

140 CALL S0UND(T,E,2)

150 CALL S0UND(T,D,2)

160 CALL S0UND(T,C,2)

You may also use a variable for the volume,

such as CALL SOUND(T,D,V).

Just as in other programming, you can use

FOR-NEXT loops and GOSUB and GOTO state

ments to help write your music. For example, if

you have a musical phrase between repeat bars,

you can use a FOR-NEXT loop to play it twice. If

you have a common phrase used several times

within a song, use a GOSUB procedure.

Beethoven Medley

The following program, "Ludwig," illustrates the

use of CALL SOUND statements to create a med

ley of familiar Beethoven pieces. Line 120 sets the
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duration of a quarter note to 400 milliseconds for

the first tune, an excerpt from "Ode to Joy" of the

Ninth Symphony. Lines 170-660 play this melody.

In between the CALL SOUND statements are

graphics statements. Lines 180-340 define graphics

characters and colors, then later CALL HCHAR

and CALL VCHAR statements draw a picture.

The CALL SOUND statements in lines 170-400

illustrate the "tied" bass note, or a bass note held

while two melody notes are played. Most of the

notes are quarter notes, but line 610 has a dotted

quarter note, line 650 has an eighth note, and line

660 has a half note.

Line 860 resets the duration variable T to 200

milliseconds. This time T represents an eighth

note for phrases from "Ecossaises." The excerpt

here is taken from music that is within repeal bars

but has a first ending and a second ending. The

common part of the repeat is in the subroutine at

lines 1860-2230. Line 890 GOSUB 1860 plays the

common phrase, then lines 920-980 play the first

ending. Line 1010 repeats the common phrase

with GOSUB 1860, then lines 1040-1100 contain

the second ending.

Lines 1260-1420 play the third melody, "Fur

Elise." This example shows GOSUB commands

within a FOR-NEXT loop. The subroutine for the

common notes is contained in lines 2240-2420.

The final melody (lines 1430-1840) is an ex

cerpt from the second movement of Beethoven's

Fifth Symphony. Line 1430 defines the new dura

tion T to be 800 milliseconds for an eighth note at

an andante tempo. U is defined as three-fourths

of an eighth note, or a dotted sixteenth note. T/4

is used for a thirty-second note. Character 128 is

defined as a graphic musical note, and the em

bedded CALL HCHAR statements among the

CALL SOUND statements place the notes on the
screen.

Line 1850 (GOTO 1850) holds the picture on

the screen. Press CLEAR (FCTN 4 on the TI-99/4A

or SHIFT C on the TI-99/4) to stop the program.

If you prefer to save the typing time, you can

obtain a copy of this program by sending $3, a

stamped, self-addressed mailer, and a blank tape

or disk to: REGENA, P.O. Box 1502, Cedar City,

UT 84720. Please specify the name of the program.

Ludwig

100

110

120

130

140

150

REM

REM

BEETHOVEN MEDLEY

CALL CLEAR

CALL SCREEN(3)

PRINT TAB<6);"BEETHOVEN MEDLEY

160 CALL C0L0R(l,2,8)

170 CALL SOUND(T,330,2,131,6)

1S0 CALL CHAR(96,

130 CALL S DUND (2*T , 330 , 2) 
140 CALL SQUND( 3 *T/4,349,2) 
150 CALL S DUND ( T /4,392 , 2) 
160 CALL S DUND ( T /2 ,440, 2) 
170 CALL SDUND ( T/2,494,2) 
180 CA LL S OUND (T * 4,523 , 1 ) 
1 90 END 

100 Duration of quarter note = 400 
110 Quarter note 
120 Quarter note 
130 Half note 
140 Dotted e ighth note 
150 Sixteenth note 
160 Eighth note 
170 Eighth note 
180 Whole note 

RUN the program. Now change line 100 to T= 800. 
The song is twice as long, but each note s tays in 
the exact proportion. Change line 100 to T=200. 
The song is faster, bu t s till in proportion. 

If you need to lea rn a song with a difficult 
rhythm, program the computer to play the song. 
Use a variable such as T for the duration. You can 
set the duration to a slower note, then as you 
lea rn the song you can speed it up by changing 
just the one line. 

You may prefer to use variables for the dif­
ferent kinds of notes in this manner: 
H I0 T= 4 00 
110 E=T/2 
1 20 H=T* 2 
130 CALL SO UND(H, 523 , 2) 
14 0 CALL SOUND(E,494,3) 
150 CALL SQUNO ( E,44 0 , 3) 
16 0 CALL SQUNO(T,392,2) 

100 Quarter note duration 
110 Eighth note 
120 Half note 

You may also wan t to se t up a list of variables 
for the note names before you use them in CALL 
SOUND statements: 
100 T=400 
1111' C=262 
1 20 D=294 
130 E= 330 
140 CALL SDUND(T,E,2) 
150 CALL SOUNO(T,O,2) 
160 CALL SOUND(T,C,2) 

You may also use a variable for the volume, 
such as CALL SOUND(T, D, V). 

Just as in other programming, you can use 
FOR-NEXT loops and GOSUB and GOTO state­
ments to help write your music. For example, if 
you have a musica l phrase between repeat bars, 
you can use a FOR-NEXT loop to play it twice. If 
you have a common phrase used several times 
within a song, use a GOSUB procedure. 

Beethoven Medley 
The following program, "Lud wig," illustrates the 
use of CALL SOUND sta tements to create a med­
ley of familiar Beethoven pieces. Line 120 sets the 
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duration of a quarter note to 400 milliseconds for 
the first tune, an excerpt from "Ode to Joy" of the 
Ninth Symphony. Lines 170-660 play this melody. 
In between the CALL SOUND statements are 
graphics sta tements. Lines 180-340 define graphics 
characters and colors, then later CALL HCHAR 
and CALL VCHAR s tatements draw a picture . 
The CALL SOUND sta tements in lines 170-400 
illustrate the "tied" bass note, or a bass note held 
while two melody notes are played . Most of the 
notes are quarter notes, but line 610 has a dotted 
quarter note, line 650 has an eighth note, and line 
660 has a half note. 

Line 860 resets the duration variable T to 200 
milliseconds . This time T represents an eighth 
note for phrases from "Ecossaises." The excerpt 
here is taken from music that is within repeat ba rE 
but has a first ending and a second ending. The 
common part of the repea t is in the subroutine at 
lines 1860-2230. Line 890 GOSUB 1860 plays the 
common phrase, then lines 920-980 play the first 
ending. Line 1010 repeats the common phrase 
with GOSUB 1860, then lines 1040-1100 contain 
the second ending. 

Lines 1260-1420 play the third melody, "Fi.ir 
Elise." This example shows GOSUB commands 
within a FOR-NEXT loop. The subroutine for the 
common notes is contained in lines 2240-2420. 

The final melody (lines 1430-1840) is an ex­
cerpt from the second movement of Beethoven's 
Fifth Symphony. Line 1430 defines the new dura­
tion T to be 800 milliseconds for an eighth note at 
an andante tempo. U is defined as three-fourths 
of an eighth note, or a dotted sixteenth note . T/4 
is used for a thirty-second note. Character 128 is 
defined as a graphic musica l note, and the em­
bedded CALL HCHAR statements among the 
CALL SOUND statements place the notes on the 
screen. 

Line 1850 (GOTO 1850) holds the picture on 
the screen. Press CLEAR (FCTN 4 on the TI-99/4A 
or SHIFT C on the TI-99/4) to stop the program. 

If you prefer to save the typing time, you can 
obtain a copy of this program by sending $3, a 
stamped, self-addressed mailer, and a blank tape 
or disk to: REGENA, P.O. Box 1502, Cedar City, 
UT 84720. Please specify the name of the program. 

Ludwig 
100 REM BEETHOVEN MEDLEY 
110 REM 
120 T~400 

130 CALL CLEAR 
140 CALL SCREEN(3 ) 
150 PRINT TAB(6);"BEETHOVEN MEDLEY" 

; 
160 CALL COLOR ( 1, 2,8) 
17 0 CALL SDUND(T,330,2,131,6) 
180 CALL CHAR(96, " FFFFFFFFFFFFFFFF" 



190 CALL CHAR(97 3F1F0F070301

200

210

220

230

240

CALL

CALL

CALL

11 )

CALL

CALL

SOUND(T,330,3,131,6)

CHAR(98,"FFFEFCFBF0E0C08")

CHAR(104,"FFFFFFFFFFFFFFFF

S0UND(T,349,3,131,6)

CHAR(105,"0103070F1F3F7FFF

250 CALL CHAR(106,"S0C0E0F0F8FCFEFF

260 CALL SOUND(T,392,2,131,6)

270 CALL CHAR(120,"00003C3E3E1E0F03

280 CALL

11 )

290 CALL

300 CALL

CHAR(12 1,"003378F8F8F0C0BC

SOUND f T_,

CHAR(113

:92,3,147,6)

"FF7F3F1F0F070301

310 CALL CHAR(114,"FFFEFCF8F0E0C08"

320

330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

480

490

500

510

520

530

540

550

560

570

580

590

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

SOUND

COLOR

COLOR

SOUND

VCHAR

VCHAR

VCHAR

VCHAR

SOUND

HCHAR

HCHAR

HCHAR

HCHAR

HCHAR

SOUND

(T, 349 _.

(10,8,8

(11,3,1

(T, 3:

(13,

£13,

(13,

\ 1~

<T

0,

15,

16,

;. I?,
, 18,

294

(19,14,

(19,19,

(20

£20

(20

(T

i:

14.

. 21 ,

262.

^,147,6)

)

1 )

3,147,6)

104,7)

104,7)

104,7)

104,7)

3,147,6)

105)

106)

105)

104,7)

106)

2,165,6)

HCHAR(21,11,105)

HCHAR(21,12,104,10)

HCHARC21,22,106)

SOUND(T,262,3,165,7)

HCHAR(22,9,105)

HCHAR<22,10,104,14)

HCHAR(22,24,106)

SOUND(T,294,2,175,6)

HCHAR <23,7, 105)

HCHAR(23,8,104,18)

HCHAR(23,26,106)

SOUND(T,330,2,176,5)

CHAR (115, "80A2A2AAEEEFFFFF

600 CALL CHAFM99,"S0A2A2AAEEEFFFFF"

610 CALL SOUND<T*1-5,294,2,196,7)

620 CALL HCHAR<24,1,99,32)

630 CALL CHAR(122,"0F3F7F7D790101")

640 CALL CHAR (123, " FEF E9EC0E0Eti»E0E "

131

650

663

670

680

690

700

710

720

730

740

750

760

CALL

CALL

8)

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

FOR

READ

SOUND

SOUND

COLOR

COLOR

HCHAR

HCHAR

HCHAR

HCHAR

HCHAR

HCHAR

(

(

(

(

<

(

(

(

(

1=10 TO

A. E

x

9

j

r>

1

1

1

1

1

/2

*T

0*
4,

2-

2,

1 ,

1,

1 ,

4

,

1

6

1

1

1

1

2

26^ ,

262,

8)

1,8)

,115

5,11

7,11

3, 97

4, 96

0, 98

STEP

^>

4

4

)

j

)

-

,196,7)

,165,7,

T> TJ )

'2 )

, 2)

6)

1

770

780

790

800

810

320

830

840

850

860

370

880

390

9 0 0

910

920

9 30

940

950

960

970

9B0

990

1000

1010

1020

1030

104 0

HCHAR(

HCHAR(

HCHAR(

I

12,9,9

, 28

HCHARI

HCHAR C

HCHAR(

HCHAR(

CALL

CALL

CALL

NEXT

DATA

, 26, 1

CALL

CALL

CALL

CALL

T = 200

CALL COLOR(

CALL CQLDR(

GOSUB 1860

CALL HCHARi

HCHAR(

SOUND(

HCHAR(

HCHAR(

SOUNDI

HCHAR(

HCHAR(

SOUND(

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

9)

CALL HCHAR(

CALL HCHAR

GOSUB 1860

CALL HCHAR

CALL HCHAR

CALL SOUND

I,A,97)

I,A+l,96,B)

I,A+B+l,98)

,14,7,18,6,20,4,24,3

1,1,96,94)

3,31,98)

2 32 32)

1,32,98)

2,16,3)

12,3,3)

3.6.120)

3.7.121)

T,466,3,117,3)

4.6.122)

4.7.123)

T,831,4,698,B)

5.10,120)

5.11.121)

T*2,B3i,3,698,7,233,

6.10,122)

(6,11,123)

(2

(2

(T

, 120)

, 121)

,349,3,

1

, 16

94,7,117,9

1050 CALL

1060

1070

10 80

1090

1 100

1110

1 120

1 130

1 140

1 150

1 160

1 170

1 180

1 190

1200

1210

1220

1230

1240

1250

1260

1270

12B0

129 0

1300

1310

1320

1330

1340

1350

1360

137 0

138 0

1390

14 00

1410

1420

HCHAR(3,15,122)

HCHAR(3,16,123)

SOUND(T,466,3)

HCHAR <4,26, 120)

HCHAR(4,27,121)

SOUND(T*2,466,2

CALL

CALL

CALL

CALL

CALL

,8)

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

FDR 1=1 TO 2

GOSUB 2240

CALL SOUND(T

CALL SOUND(T

CALL SOUND(T

CALL SOUND(T

CALL SOUNDCT

CALL SOUND(T

GOSUB 2240

,294,6,

16, 122;

!7, 123)

16, 3)

'0,

1

HCHAR(5,

HCHAR(5,

COLOR(12

HCHAR(6,

HCHAR <6,

HCHAR(7,

HCHAR(7,

HCHAR (8,

HCHAR(8,17,121)

HCHAR(9,16,122)

HCHAR(9,17,1

HCHAR(2,

HCHAR(2,

HCHAR(3,22,122)

HCHAR(3,23,123)

120)

. 121 )

20,122)

21,12 3)

16,120)

5)

120)

121 )

CALL

CALL

CALL

CALL

CALL

NEXT

CALL

CALL

415,3)

494.3)

165.4)

220,4)

330,3)

3)

110,15)

SOUND (T, 5:

SOUND(T,494,4)

SOUND(T,440,4, 1

SOUND(T,165,10)

SOUND(T,220,7)

10,14)

SOUND(T,330,6)

SOUND(T*3,440,6)
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190 CALL CHAR ( 97,"FF7F3F1F0F070301" 
) 

2 0@ CALL SDUNDCT,3 3 0,3,1 3 1,6) 
210 CALL CHAR(98,"FFFEFCF8F0E0C08") 
220 CALL CHAR(104,"FFFFFFFFFFFFFFFF 

" ) 

2 3 0 CALL S DUNO ( T, 3 49,3,1 3 1,6) 
2 40 CALL CHAR ( 1 0 5,"0103 070F1F3F7FFF 

" ) 

250 CALL CHAR(106,"80C0E0F0FBFCFEFF 
" ) 

2 60 CALL SDUND ( T, 3 92,2,1 3 1, 6) 
2 70 CALL CHAR(120 ,"0000 3 C3 E 3 E1E 0 F 03 

" ) 

2 80 CALL CHAR(121,"003B78FBFBF 0 C0 BC 
" ) 

290 CALL SDUNO(T,392,3,147,6) 
3 00 CA LL CHAR ( 11 3 ,"FF7F 3 F1F0F0 7 03 0 1 

" ) 

3 1 0 CA LL CHAR ( 1 1 4,"FFFEFCF 8 F0E 0 C0 B" 
) 

320 CALL SQUND(T, 3 49,3 , 14 7 ,6) 
330 CALL COLOR(10,B,B) 
3 40 CALL COLOR(11, 3 , 11) 
3 50 CALL SOUND ( T ,330, 3 ,14 7 ,6) 
3 60 CALL VCHAR ( 1 3 ,15,104,7) 
37 0 CALL VCHAR ( 1 3 , 16, 104, 7> 
3 80 CALL VCHAR(1 3 ,17,104,7 ) 
39.0 CALL VCHAR ( 13, 18, 104,7) 
4 0 0 CALL SQUND ( T, 2 94,3,147,6 ) 
410 CALL HCHAR(19, 14, 105) 
4 20 CALL HCHAR(19,19,1 0 6) 
4 30 CALL HCHAR( 2 0,13,105) 
440 CALL HCHAR(20,14,104,7) 
450 CALL HCHAR(20,21,106) 
460 CALL SQUND(T,262,2,165 , 6) 

4 7 0 CALL HCHAR( 2 1,11 , 105) 
48 0 CALL HCHAR ( 21,12,104,10) 
490 CALL HCHAR ( 21,22,106) 
5.00 CALL SDUND(T,262,3,165,7) 
510 CALL HCHAR(22 , 9,105) 
5 2 0 CALL HCHAR(22,10,104,14) 
5 3 0 CALL HCHAR(22,24,106) 
540 CALL SOUND(T,294,2,175 , 6) 
550 CALL HCHAR(2 3 ,7,105) 
560 CALL HCHAR(23,8,104,18) 
570 CALL HCHAR(23,26,106) 
5B0 CALL SOUND(T,330,2,176,5) 
590 CALL CHAR(115,"80A2A2AAEEEFFFFF 

" ) 

60 0 CA LL CHAR(99, "8 0A2A 2AA EEEFFF FF" 
) 

6 1 0 CAL L S QUN D( T*1.5,294, 2 ,1 9 6, 7) 
6 20 CA LL HCHA R(2 4,1,99, 32) 
630 CA LL CHA R( 1 22, " 0 F 3 F 7F7 D790 101") 
640 CA LL CHAR ( 1 23 ,"FEFE 9 E C0 E0E0 E 0E" 

) 

650 CA LL SOUND (T/2 ~ 2 6 2 , 3 ,1 96 , 7) 

66.0 C ALL S DUNO (2 *T,26 2 ,4 , 1 6 5, 7 , 1 3 1, 
B) 

670 CALL COL OR( 9, 3 ,B ) 
6B0 CA L L COL OR(10 ,I I , B) 
6 90 CALL HCH AR( 2 4, 6 ,11 5 , 22) 
700 C ALL HCHAR ( 1 2, 15,1 1 3, 2 ) 
7 10 CALL HCHAR ( 12,1 7 ,114, 2) 
720 CA LL HCHA R( I I ,1 3 , 97) 
730 CALL HCHAR ( 11,14 ,96 , 6) 
7 4 0 CAL L HCH AR (I I, 20, 9B) 
750 F OR 1 = 10 TO 4 S TEP -1 
7 60 READ A,B 

770 CA LL HCH AR (I, A,97 ) 
780 C A LL HCH A R( I ,A+l, 9b ~ B) 

7 9 0 CALL HCHAR(I, A+ B+l,98 ) 
BIiI0 NE XT 1 
81 0 DATA 12, 9 , 9, 14,7~18,6, 20 ,4,24, 3 

,2 6 , 1, 2 8 
8 20 CALL HCHAR ( I,I, 96 ,94 ) 
B30 CA LL HCHA R(3 , 3 1, 98) 
84 0 CA LL HCHA R( 2 ,32 , 32) 
85 0 CALL HCHAR(I, 32 ,98) 
86 0 T= 2@0 
8 70 CA LL COLOR(2, 1 6 , 3) 
BB 0 CA LL COLOR (1 2 , 3 , 3) 
B90 GOSUB 1B 60 
9 00 CALL HCHA R(3 , 6 ,1 20) 
91 0 CALL HCHA R(3 , 7 , 1 2 1) 
920 CALL SDUND(T,4 6 b, 3 ,117,8 ) 
9 3 @ CALL HCHAR(4, 6 ,1 22) 
9 4 0 CAL L HCHA R( 4, 7 ,1 23) 
9 50 CALL S OUNO(T, 83 1,4,69 8,8 ) 
960 CALL HCHAR ( 5 , 1 0, 1 20) 
970 CALL HCHAR( 5 ,11,1 2 1 ) 
980 CALL .SOUND(T* 2 ,831, 3 ,698, 7 ,233, 

9) 
990 CALL HCHAR ( 6 , 1 0 ,1 22 ) 
1000 CALL HCHAR( 6 ,11,1 23 ) 
1010 GO S UB 1B6 0 
1020 CALL HCHAR (2, 15, 1 2 0) 
1030 CALL HCHAR (2,16,121) 
1040 CALL SOUNO(T, 3 49, 3 , 2 94,7,117,9 

) 

1050 CALL HCHAR( 3 ,15,1 22 ) 

1060 CALL HCHAR( 3 ,16,12 3 ) 
1070 CALL SOUND(T,466, 3 ) 
10B0 CALL HCHAR(4,26,120) 
1090 CALL HCHAR(4,27, 121> 
1100 CALL SDUND(T* 2 ,466 ,2 ,294,6,233 

, B) 

1110 CALL HCHAR( S ,26,12 2 J 
11 20 CALL HCHAR(S,27,123) 
11 3 0 CALL COLOR ( 1 2 ,16, 3) 
1140 CALL HCHAR ( 6,20,120) 
1150 CALL HCHA R( 6, 2 1,1 21 ) 
1160 CALL HCH AR(7 , 20, 1 22 ) 
11 70 CA L L HCHAR (7 , 2 1, 1 23 ) 
11B0 CALL HCHAR (B, 16, 1 2 0) 
1190 CALL HCHAR(8, 17 , 121> 
1 2 0 0 CALL HCHA R( 9, 1 6 , 12 2) 
121 0 CALL HCHAR (9 ,1 7, 123 ) 
1 220 CALL HCHAR (2 , 22, 1 20 ) 
12 30 CALL HCHAR (2 , 23, 1 2 1 } 
124 0 CALL HCHAR( 3 , 22 ,1 22 ) 
1250 CALL HCHAR( 3 , 23 ,1 23 ) 
1 2 6 0 FOR 1=1 TO 2 
1 270 GO S UB 22 4 0 
1 2 B0 CALL SOUND ( T,41 5 , 3 ) 
1290 CALL S OUND ( T,494, 3) 
1 300 CA LL SDUND CT,523 , 2 ,11 0 ,1 5) 
1 3 1 0 CALL SOUND(T , 165,4) 
1 320 CA LL SOUND ( T, 220 ,4 ) 
13 30 CAL L SD UND (T,330 , 3) 
1 3 4 0 GOSU B 22 4 0 

1 350 CALL SDUNO (T,523 , 3) 
1 3 60 CALL S OUND ( T,494,4) 
1370 CALL SOUND<T,440,4,110,14) 
1 3 B0 CALL SOUND(T,165,1 0 ) 
1 3 9 0 CALL S OUND(T, 220 , 7) 
14 00 NE XT 1 
1410 CALL SOUND(T,3 3 0,6) 
1420 CALL SOUND(T*3,440,6) 
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1430 T=S00

1440 U=T*3/4

1450 CALL CHAR(123,"0S0C0A0A0873F87

1460

1470

1480

1490

1500

1510

1520

1530

1540

1550

1560

1570

1580

1590

1600

1610

1620

16.30

1640

1650

1660

1670

1680

1690

1700

1710

1720

1730

1740

1750

1760

1770

1780

1790

1800

1810

1820

1330

1340

1850

I860

1370

1880

1890

1900

1910

1920

1730

1940

1950

1970

1930

1990

2000

2010

2020

2030

2040

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

GOTO

CALL

CALL

CALL

CALL

CALL

, 8)

CALL

CALL

)

CALL

CALL

CALL

CALL

, 8)

CALL

CALL

COLOR

SOUND

SOUND

COLOR

COLOR

COLOR

SOUND

SOUND

HCHAR

SOUND

HCHAR

SOUND

SOUND

HCHAR

SOUND

SOUND

HCHAR

SOUND

SOUND

HCHAR

SOUND

SOUND

HCHAR

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

1850

SOUND

HCHAR

SOUND

HCHAR

SOUND

(13,2,6)

(1,9999,30)

(U,156,6)

(1,2,6)

(9,3,6)

(10,11,6}

CT/4,208,5)

\T,2 62,3)

i17,4,128)

( U , 2 £ 2 , 4 )

(15,8,128)

(T/4,233,4)

(U,208,3)

(13,12,128)

(T/4,262,4)

(T + U,175,3,139,10)

(13,21,128)

(T/4,220,3)

(U,2 33,3)

<15,25,128)

(T/4,262,2)

(U,277,2,233,3)

(17,29,12S)

(T/4,262,3)

<U,233,2,196,3)

(T/4,277,2)

CU»196.2,156,8)

(T/4,233,2)

(U,16 5,3,131,8)

(T/4,196,3)

(T+U,262,2)

(T/4,233,4)

(U,220,4,175,10)

(T/4,175,4)

(U,233,2,117,10>

(T/4, 277, 3";

(U,196,4,156,10)

(T/4,156,4)

(2*T,203,2)

(T,392,3,156,8)

(2,2,42)

(T,466,3)

(4,29,42)

■2*T,466,2,233,6,196

HCHAR(6,14,42)

SOUND(T,52 3,3,3 92,6,156,8

HCHAR(3, I 1,42)

SOUND (T, 466., 3)

HCHAR (2, 26,42)

S0UND(T*2,466,2,392,6,196

HCHAR(3,4,42)

BOUND (T, "622, 1,392,6, 156,8

CALL

CALL

CALL

CALL

,8)

CALL HCHAR(3,1

CALL S0UND(T,5

HCHAR(2,19,42)

SOUND(T,466,2)

HCHAR(7,23,42)

S0UND(T*2,466,1,392,5,196

2,42)

23,1,39 156,8

205 0 CALL HCHAR(9,19,42)

2060 CALL SOUND(T,466,3)
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2070

2080

2 09 0

2100

21 10

2120

2130

2140

2150

2160

2 170

2180

2190

22 0 0

2210

2220

22 3 0

2240

2250

2 26 0

2270

2280

2290

2300

2310

2320

2330

2340

2350

2360

2370

2330

23 9 0

2 40 0

2410

2420

2430

CALL

CALL

,8)

CALL

CALL

i

CALL

CALL

CALL

CALL

, 3)

CALL

CALL
\

CALL

CALL

CALL

,3)

CALL

CALL

CALL

, 3)

HCHAR

SOUND

HCHAR

SOUND

HCHAR

SOUND

HCHAR

SOUND

HCHAR

SOUND

HCHAR

SOUND

SOUND

SOUND

SOUND

SOUND

RETURN

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

RETURN

END

(

(

(

C

(

(

<

(

(

(

(

6,7,42)

T*2,466,2,392,5,

5,24,42)

T,349,1,294,5,11

5,17,42)

T,466,3)

2,9,42)

T*2,466,2,294,6,

4,20,42)

T,392,2,311,5, 11

2,30,42)

<T,4 66,3)

(

(

(

T*2,466,2,311,7,

1,415,3,349, 6, 11

T,466,4)

(T*2,466,3,349,6,

( T,659,6)

(T,62 2,6)

C

(

(

<

<

t

(

(

(

(

(

(

<

(

<

<

1,659,6)

T,6 22,5)

T,6 59,4)

T,494,3)

T,587,4)

Tf523,5)

7,440,6,110,15)

T,165,3)

T,2 20,6)

T,2 62,4)

T,330,4)

T,440,4)

T,494,4, 131, 15)

T,165,4)

T,203,4)

T,33 0,4)

196

7, 8

175

7, 8

196

7,B

20 3
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Page after page of hard-to-flnd preci
sion tools, test equipment, computer
accessories and equipment. Send for
your free copy today!

Nume.

Jensen Tools Inc.

7815 S. 46th St.

Phoenix, A2 85040

Company

Address_
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State Zip

1430 T=800 
1440 U=T*3/4 
1450 CALL CHARI128, " 080C0A0A0878F87 

" ) 

1460 CALL COLOR(13,2,6 ) 
14 7 0 CALL SDUNDll,9999,30) 
14 8 0 CALL SDUND ( U,156,6) 
1490 CALL COLOR ( 1, 2 ,6) 
1500 CALL COLOR(9,3,6 ) 
1510 CALL COLOR(1 0 ,11,6 ) 
1520 CA L L SDUND ( T / 4,20 8,5 ) 
15 3 0 CAL L S DUND ( T,262,3) 
154 0 CALL HCHAR(17,4,12S) 
155 0 CALL SQ UND ( U, 2 62, 4 ) 
1560 CAL L HCHAR(15,B, : 28 ) 
1570 CALL S DUND(T / 4,233,4 ) 
1580 CALL SDUND ( U,2 0 8,3 ) 
1590 CAL:'" HCHAR (13,12,128) 
16~ 0 CALL SDUND(T / 4 . 262,4 ) 
1610 CALL SQUND(T+U,1 7 5,3,1 39 ,1 0 ) 
1620 CALL HCHARI13,21,128) 
16~0 CALL SDUND(T / 4,220,3 ) 
1 640 CALL SDUND(U ,2 33,3} 
1650 CALL HCHAR(15,25,128) 
1660 CALL S DUNDIT / 4,26L ,2) 
1 670 CALL SDUND ( U,2 77 , 2 , 2 3 3 ,8) 
1680 CALL HCHARI17,29,128) 
169 0 CALL SDUND(T / 4,262,3) 
1 700 CALL SDUND I U,233,2,196,8) 
1710 CALL SDUND I T / 4,277,2) 
1 7 2 QI CALL S OUND (U, 196,2, 1 56,8) 
1 73 0 CALL SDUND CT J 4, 233 ,2) 
174 0 CALL S OUND(U, 165, 3 , 1 31,8) 
1 7 5 0 CALL SDUNDIT / 4,196 , 3 ) 
1 7 60 CALL SDUND(T+U,262,2) 
1 770 CALL SDUNDIT / 4, 2 33 , 4) 
1 7 8 0 CALL SDUND ( U,2 2 0,4,1 75 ,1 0 ) 
1 7 9 0 CALL SDUNDIT / 4,175,4 ) 
18"' 0 CALL S DUND IU, 233, 2 , 11 7 , 10 ) 
18 10 CALL S DUNDIT / 4,277,3 ) 
182 121 CALL SOUND(U, 196,4, 156, 10) 
183 0 CALL S DUND CT / 4,156,4 ) 
184 0 CALL S DUND I 2*T, 2 08, 2 ) 
1 85'" GDTD 1850 
1860 CALL SDU NDC T, 392, 3 ,156,B) 
18 70 CALL HCH AR C2,2,42) 
1880 CALL SDUND ( T,466,3} 
18 90 CA LL HCHAR ( 4,29,42} 
1 90 0 CALL S DUND ( 2*T, 4 66,2,2 33 , 6 ,196 

,8) 
191 0 CALL HCHAR I 6, 1 4,42 ) 
192 0 CALL S DUND ( T, 523,3,392,6,156,8 

) 

1930 CALL HCHAR(S,11,42 ) 
1 9 4 0 CALL S DUND I T,4 6 6, 3 ) 
1950 CALL HCHAR( 2 ,26,42) 
1960 CALL SDUND(T* 2 ,466, 2 , 3 92,6,196 

, 8 ) 

1 97 0 CALL HC HARI3,4,42) 
1 9 8 0 CALL S OUND ( T, 622,1, 3 9 2 ,6,156,8 

) 

1990 CA L L HCHAR I 2,19,42) 
200 0 CALL SDUND I T,466,2 ) 
20 1 0 CALL HCHARI7,23,42) 
2020 CALL SDUNDCTt2,466, 1 ,392,5,196 

, 8) 

2 0 3 0 CALL HCHAR( 3 ,12,42) 
2 04 0 CALL S DUNDCT,523,I, 3 9 2 ,5,156,B 

) 

2050 CALL HCHARI9,19,42) 
2060 CAL L SDUNDI T ,466,3) 
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20 7 0 CALL HCHAR I 6, 7 ,42) 
2 080 C ALL SDUND(T*2,466,2,392,5, 19 6 

, 8) 

2090 CA L L HCHARI5,24,42) 
2 1 00 CAL L SDUND(T, 3 49, 1,294,5, 117,8 

2 110 CALL HCHAR ( 5 , 1 7,42) 
21 20 CAL L SD UN DI T ,4 6 6, 3 ) 
21 3 0 CALL HCHAR( 2 ,9,42) 
2 14 1/:1 CALL S OUND (T*2, 466, 2, 2 94, 6, 1 75 

,8) 
2 150 C ALL HCHARI4 , 20 ,4 2 ) 
2160 C AL L S DUND (T , 3 92 , 2 , 3 11, 5 , 117, 8 

2 1 70 C AL L HCHA R I 2 , 30 ,4 2) 
2 180 CALL S DUND( T ,466, 3) 
2 1 90 CA L L S DU ND( T * 2 ,46 6 , 2 , 3 1 1 , 7 ,1 9 6 

, 8) 
220 0 CA LL SDUNO ( T,41 5 , 3 , 3 4 9 , 6, 11 7 ,B 

) 

2 21 0 CA LL S DUND(T,4 66 ,4 ) 
22 2 0 CALL S DUND ( T *2, 466, 3 , 3 4 9 ,6, 2 08 

, 8) 

22 3'" RETURN 
22 4 0 CALL SD UND( T, 6 59,6 ) 
2250 C ALL S DUND ( T,62 2 , 6 ) 
2 2 6 0 CALL S DUND(T,659, 6 ) 
22 70 CAL L SDUND(T,6 22, 5) 
2280 CALL SDUND CT,659,4) 
2 2 9 0 CALL S DUND(T,494, 3 ) 
2 3 0 0 CALL SDUND ( T, 5 87,4) 
2 3 1 0 CAL L SDUND(T, 5 2 3 ,5) 
23 2 0 CALL S DUND(T,440,6,110,15) 
2 33 0 CALL SDUND(T,1 6 5,8) 
2340 CALL SDUND(T,220,6) 
2 3 50 CA LL SDUNDIT,262,4) 
2 36 0 CALL S DUND(T, 330 ,4 ) 
2 3 70 C ALL SDU NDIT,440,4 ) 
2 38 0 CALL S DUND ( T,4 9 4,4,1 3 1,15) 
239 0 CALL SDUND I T,165,4) 
2400 CALL SDUND I T,208,4 ) 
24 10 CALL S DUND I T,330 ,4 ) 
2 4 20 RETURN 
2 4 3 0 END © 
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Invisible Disk Directory

For VIC And 64

Kevin E Gough

If you have a VIC or 64 and a 1540 or 1541 disk drive,

this utility program can be very helpful. Once loaded, a

simple SYS 828 will let you display your disk directory

yet retain a program in memory.

The "Invisible Disk Directory Loader" is not really

invisible. It only seems to be. A BASIC program

POKEs the loader into the cassette buffer as

machine language. Beginning at 828 ($033C) and

ending at 971 ($03CB), the loader uses 144 bytes.

A knowledge of BASIC is all you need to enter

and use this program.

Using The "Invisible" Loader

If it were not for Jim Butterfield's article, "The

Confusing Catalog" (COMPUTE!, March 1983), I

probably would not have written the loader. I

saw how easily he could load the disk directory

from a program, as a file. Just OPEN 1,8,0, "$0" ,

input the bytes, do some manipulation, and there

you have it. With the Invisible Directory Loader,

you can display the directory and have any pro

gram in memory at the same time. You will no

longer have to LOAD"$",8 as a program. Just

type SYS 828 and press RETURN. The directory

of your disk scrolls onto the screen. Use the CTRL

key to slow the scroll when listing programs, or

press the space bar to stop the listing.

This program will also give you the number

of blocks each file uses and the number of blocks

free on your disk. The directory cannot be listed

on your printer.

You can also load and save cassette programs

and not destroy the loader in the cassette buffer.

This is because the loader also changes the start

of the cassette buffer pointer at 178 ($B2) for you.

Where it used to be 60 ($3C), it is now 204 ($CC),

thus the buffer now starts at 972 ($03CC).

Loading Hints

After loading a program from cassette, you will

get a load error. This can be remedied with POKE

45,PEEK(174): POKE 46,PEEK(175). This indicates

to the VIC or 64 the end of your program or the

start of variables. Data files will not load properly

with the Invisible Loader in place.

If you SYS 828 and your disk drive is not on,

then nothing will happen. Turn the drive on and

an error message appears on the screen. You must

restore the VIC or 64 by pressing the STOP and

RESTORE keys. Insert a disk, type SYS 828, RE

TURN, and there it is. If you do not have a disk in

the drive, then the red light will flash. The screen

will also scroll up with nothing on it. STOP/

RESTORE, insert a disk, and type SYS 828. Before

running it, be sure to save a copy to your disk or

cassette. CallifDIR".

I use this disk utility more than any other.

Rarely do I LOAD "$",8.1 just load "DIR",8 and

run it and forget about it. It really seems invisible.

If you would rather not type in the program,

I have the VIC version available. Send a blank

cassette, an SASE mailer, and $3 to:

Kevin Gough

24 Daisy Lane

Wappingers Falls, NY 12590

Invisible Disk Directory

10 1=828

20 READ A:IF A=256 THEN 40

30 POKE I,A:I=I+1:GOTO 20

40 IF PEEK(65440)=135 THEN POKE 924,189:REM

924 HOLDS 221 ON VIC, 189 ON 64

828 DATA 169,1,32,195,255,169,36

835 DATA 141,240,3,169,48,141,241

842 DATA 3,169,1,162,8,160,0

849 DATA 32,186,255,169,2,162,240

856 DATA 160,3,32,189,255,32,192

863 DATA 255,169,64,32,144,255,162

870 DATA 1,32,198,255,32,144,255

877 DATA 32,207,255,32,207,255,32

884 DATA 207,255,32,207,255,201,0

891 DATA 240,58,32,204,255,32,228

898 DATA 255,201,32,208,3,32,196

905 DATA 3,162,1,32,198,255,32

912 DATA 207,255,168,32,207,255,72

919 DATA 152,170,104,32,205,221,169

926 DATA 32,32,210,255,32,207,255

933 DATA 201,0,208,8,169,13,32

940 DATA 210,255,76,115,3,32,210

947 DATA 255,76,162,3,169,1,32

954 DATA 195,255,32,204,255,169,204

961 DATA 133,178,96,32,228,255,201

968 DATA 32,208,249,96,256 ®

October 1983 COMPUTE! 229

Invisible Disk Directory 
For VIC And 64 

Kevin E Gough 

If you have a VIC or 64 and a 1540 or 1541 disk drive, 
this utility program can be very helpful. Once loaded, a 
simple SYS 828 will let you display your disk directory 
yet retain a program in memory. 

The "Invisible Disk Directory Loader" is not really 
invisible. It only seems to be. A BASIC program 
POKEs the loader into the cassette buffer as 
machine language. Beginning at 828 ($033C) and 
ending at 971 ($03CB), the loader uses 144 bytes. 
A knowledge of BASIC is all you need to en ter 
and use this program. 

Using The "Invisible" Loader. 
If it were not for Jim Butterfield's article, "The 

Confusing Catalog" (COMPUTE!, March 1983), I 
probably would not have written the loader. I 
saw how easily he could load the disk directory 
from a program, as a file. Just OPEN 1,8,0, "$0" , 
input the bytes, do some manipulation, and there 
you have it. With the Invisible Directory Loader, 
you can display the directory and have any pro­
gram in memory at the same time. You will no 
longer have to LOAD"$",8 as a program. Just 
type SYS 828 and press RETURN. The directory 
of your disk scrolls onto the screen. Use the CTRL 
key to slow the scroll when listing programs, or 
press the space bar to stop the listing. 

This program will also give you the number 
of blocks each file uses and the number of blocks 
free on your disk. The d·irectory cannot be listed 
on your printer. 

You can also load and save cassette programs 
and not destroy the loader in the cassette buffer. 
This is because the loader also changes the start 
of the cassette buffer pointer at 178 ($B2) for you. 
Where it used to be 60 ($3C), it is now 204 ($CC), 
thus the buffer now starts at 972 ($03CC). 

Loading Hints 
After loading a program from cassette, you will 
get a load error. This can be remedied with POKE 
45,PEEK(174): POKE 46,PEEK(175). This indicates 
to the VIC or 64 the end of your program or the 

s tart of variables. Data files will not load properly 
with the Invisible Loader in place. 

If you SYS 828 and your disk drive is not on, 
then nothing will happen . Turn the drive on and 
an error message appears on the screen. You must 
restore the VIC or 64 by pressing the STOP and 
RESTORE keys. Insert a disk, type SYS 828, RE­
TURN, and there it is. If you do not have a disk in 
the drive, then the red light will flash. The screen 
will also scroll up with nothing on it. STOPf 
RESTORE, insert a disk, and type SYS 828. Before 
running it, be sure to save a copy to your di sk or 
cassette. Ca ll it " DIR". 

I use this disk utility more than any other. 
Rarely do I LOAD "$",8. I just load "DIR",8 and 
run it and forget about it. It really seems invisible. 

If you would rather not type in the program, 
I have the VIC version available. Send a blank 
cassette, an SASE mailer, and $3 to: 
Kevin Gougil 
24 Daisy Lane 
Wappingers Falls, NY J 2590 

Invisible Disk Directory 

10 1=828 
20 READ A,IF A=256 THEN 40 
30 POKE I, A:I=I+l:GOTO 20 
40 IF PEEK(65440)=135 THEN POKE 924,189,REM 

924 HOLDS 221 ON VIC, 189 ON 64 
828 DATA 169,1,32,195,255,169,36 
835 DATA 141,240,3,169,48,141,241 
842 DATA 3 ,169·,1, 162,8 ,160,0 
849 DATA 32,186,255,169,2 , 162,240 
856 DATA 160,3,32,189,255,32,192 
863 DATA 255,169,64,32,144,255,162 
870 DATA 1,32,198,255,32,144,255 
877 DATA 32,207,255,32,207,255,32 
884 DATA 207,255,32,207,255,201,0 
891 DATA 240,58,32,204,255,32,228 
898 DATA 255 ,20 1, 32,208,3,32,196 
905 DATA 3 ,162,1, 32 , 198 ,255,32 
912 DATA 207,255,168,32,207,255,72 
919 DATA 152,170, 104 ,32,205,221,169 
926 DATA 32,32,210,255,32,207,255 
933 DATA 201,0,208,8,169,13,32 
940 DATA 210,255,76,115,3,32,210 
947 DATA 255,76,162,3,169,1,32 
954 DATA 195,255,32,204,255,169,204 
961 DATA 133,178,96,32,228,255,201 
968 DATA 32,208,249,96,256 ~ 
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COMMODORE 64
80 COLUMN BOARD

$149.oo

80

Columns for

your 64

The dream of seeing 80 columns on the screen at one time is now a reality.

The Protecto Expansion Board converts your Commodore 64 to 80 col

umns! PLUS you get a word processor with database mailmerge, an elec

tronic spreadsheet, and a terminal emulator. List $249. SALE $149.

When you buy any monitor — Commodore 64 Computer — Disk Drive -

Printer! 80 Column Board purchased alone — Cost $169.00. (Disk Pro

grams add $10.00).

80 COLUMN MONITOR SALE

9" Screen - Green Text Display

12" Scrren - Green Text Display (anti reflective screen)

12" Screen - Amber Text Display (anti reflective screen)

14" Screen - Color Text Display

VIC 20 COMPUTER 40-80 COLUMN BOARD LIST $149.00 SALE $89.00

List

$139

$199

$219

$299

Sale

$79

$ 99

$119

$269

75 DA Y FREE TRIAL

WE HA VE LOWEST COMMODORE 64 PRICES

WE HA VE OVER 500 PROGRAMS

VISA • MASTERCHARGE • COD

WE LOVE OUR CUSTOMERS
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IB
■NT' ES
BOX 550, BARRINQTON, ILLINOIS 60010
Phont 312/382-5244 to order

COMMODORE 64 
80 COLUMN BOARD 

00* $14 • 

The dream of seeing 80 columns on the screen at one time Is now a reality. 

The Protecto Expansion Board converts your Commodore 64 to 80 col· 

umns! PLUS you get a word processor with database mall merge, an elec­

tronic spreadsheet, and a terminal emulator. List $249. SALE $149. 

·When you buy any monitor - Commodore 64 Computer - Disk Drive­

Printerl 80 Column Board purchased alone - Cost $169.00. (Disk Pro­

grams add $10.(0). 

80 COLUMN MONITOR SALE 

9" Screen· Green Text Display 
12" Serren . Green Text Display (ant i reflect ive screen) 
12" Screen - Amber Text Display (ant i reflective screen) 
14" Screen· Color Text Display 

LII' 
$139 
$199 
$219 
$299 

S.I. 
$ 79 
$99 
$119 
$269 

VIC 20 COMPUTER 40·80 COLUMN BOARD LIST $149.00 SALE $89.00 

• 15DAYFREETRIAL 
• WE HA VE LOWEST COMMODORE 64 PRICES 
• WE HAVE OVER 500 PROGRAMS 
• VISA. MASTERCHARGE· COD 
• WE LOVE OUR CUSTOMERS 
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PRDTECTD 
EN T E R P R I Z E S (WE LOVE OORCUSTOMERS) 

BOX 550. BARRINGTON, ILLINOIS 10010 
Phone 3121382·5244 to order 



VIC 20

40-80 COLUMN BOARD

only * 8 900
Now you can get 40 or 80 Columns on your TV. or monitor at one time! No more

running out of line space for programming and making columns. Just plug in this

board and you immediately convert your VIC-20 computer to 40 or 80 columns!

PLUS, you get a Word Processor, Mail Merge program, Electronic Spreadsheet (like

VISICALC) and Terminal Emulator! These PLUS programs require only 8K RAM

memory and comes in an attractive plastic case with instructions.List$149 Sale$99

"15 DAY FREE TRIAL"

• We have the lowest VIC-20 prices

• We have over 500 programs

• Visa - Mastercharge - C.O.D.

• We love our customers!

ENlfERPRIZES (weloveourcustomers)
BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order

MAKE YOUR VIC-20

COMPUTERTALK

when you plug in our

VOICE SYNTHESIZER
You can program an unlimited number of words and sentences and even adjust volume and pitch.

You can make: • Adventure games that talk • Real sound action games

This voice synthesizer Is VOTRAX based and has features equivalent to other models costing over

$370.00. To make programming even easier, our unique voice editor will help you create words and

sentences with easy to read, easy to use symbols. The data from the voice editor can then be easily

transferred to youF own programs to make customized talkies.

"15 DAY FREE TRIAL"

• We have the lowest VIC-20 prices

• We have over 500 programs

• Visa — Mastercharge — C.O.D.

• We love our customers!

ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order

VIC 20 

40·80 COLUMN BOARD 
G only$89 00 • 

Now you can get 40 or 80 Columns on your T. V. or monitor at one time l No more 
running out of line space for programming and making co lumns. Just plug in this 
board and you immediately convert your VIC·20 compute r to 40 or 80 columns! 
PLUS. you get a Word Processor. Mail Merge program . Electronic Spreadsheet (like 

, VISICALC) and Term inal Emulator! These PLUS programs require only 8K RAM 
memory and comes in an attractive plastiC case wit h ins tructions . List $149 Sale $99 

"15 DAY FREE TRIAL" 

• We hav .. th .. low ... t VlC·20 prlc ... 

• We have over 500 program. 

• Villa - lIIa.t .. rchuge - C.O.D. 

PROTECTO 
ENTERPRIZES (WElOVEOURCUSTO"ERS) 

BOX 550 •. BARRtNGTON, ILLINOIS 60010 
Phone 3121382·5244 10 ord.r 

MAKE YOUR VlC-20 
COMPUTER TALK ONLY 

$ 5 900 when you plug in our 

VOICE SYNTHESIZER 
You can program an unlimited number of words and sentences and even adjust volume and pitch. 
You can make: • Adventure games that talk • Real sound action games 
This voice synthesizer Is VOTRAX based and has features equivalent to other models costing over 
5370.00. To make programming even easier, our unique voice editor will help you create words and 
sentences with easy to read, easy to use symbols. The data hom the voice editor can then be easily 
transferred to yOUf own programs 10 make customized talkies. 

"15 DAy'FREETRIAL" 

• We have the lowest VlC·20 price. 

• ~e have over 500 programs 

• Vis. - lIIa.terch.rge - C.O.D. 

PROTECTO 
EN T E R P R I Z E S (w"'mOUAcusT~''') 
BOX 550, BARRINGTON , ILLINOIS 60010 
Phone 3121382·5244 10 order 



A Multicolor

Atari Character Editor

Charles Brannon, Program Editor

This program makes colorful animation easy and fun.

You It find "ANTIC Aerobics" to be an invaluable tool

for working with four-color characters. There's also a

submarine chase game to illustrate these techniques, an

entertaining game in its own right.

Remember the last time you played an arcade

game? You probably controlled a realistic-looking

ship, plane, race car, or even a Q*bert. If you tried

to program such a game and ended up discour

aged, here's the answer. Using one of the Atari's

least used (and possibly most interesting) graphics

modes, you can animate multicolor objects with

simple PRINT statements.

If you've been programming for a while, you

know about most of the Atari's 14 graphics modes

(17 if you count GTIA modes). For example,

GRAPHICS 8 is the high-resolution screen with

the smallest controllable "dots." GRAPHICS 3

uses the least memory and gives you four-color

graphics in a 40x24 format (each "dot" is as large

as the text cursor). And there are the text modes,

such as GRAPHICS 1 (double-wide), GRAPHICS

2 (double-wide and twice as high as normal text),

and of course, GRAPHICS 0, the normal white-on-

blue text screen.

Silicon Symbiosis

All these graphics modes are supported-by the

ANTIC chip, which has been called a video

microprocessor. ANTIC's job is to tell the GTIA,

an essentially "dumb" chip, how to display a TV

screen. Your job is to tell the ANTIC how to format

a screen. Fortunately, the Atari's operating system

already knows how to set up graphics screens for

the ANTIC.

But this doesn't mean that you can't "do it

yourself." In fact, it's rather easy to create your

own custom screens with all kinds of graphics
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modes mixed together. Although we won't go

into detail here, you can refer to Craig Chamber

lain's "How to Design Custom Graphics Modes"

in COMPUTEI's First Book of Atari Graphics if you'd

like more information.

Hidden Modes

ANTIC can generate more graphics modes than

most people think. For example, there is a special

variation on GRAPHICS 0 that lets you design

characters within a 9x8 matrix for true descenders

(the "tail" on a g,j,p,q, ory). There's a special

graphics mode "between" GRAPHICS 7 and

GRAPHICS 8 that is a four-color mode with a

resolution of 160x192 (some call it GRAPHICS 7Vi).

ANTIC 4 And 5
However, let's limit ourselves here to the five-color

character modes. In GRAPHICS 1 and 2, you get

four colors of text (for example, A, a, inverse A,

and inverse a). Each character can have a different

color, but you can have only 64 characters, and

you are limited to one color per character. But

two special ANTIC modes, ANTIC 4 and ANTIC

5 (or IRG 4 and 5 according to the hardware man

ual), allow four colors per character.

Unfortunately, the use of these modes is not

intuitively obvious. It helps if you know binary

(base two arithmetic). You don't really have to

understand how to program characters in these

modes to write games with them, as long as you

have a utility to do it for you ("ANTIC Aerobics,"

found at the end of this article). But for those with

an inclination to understand the details, the

following discussion should be illuminating.

Otherwise, you can skip ahead to "Using The

Program."

Assumptions

Let's start by making a few assumptions for the

A Multicolor 
Atari Character Editor 

Charles Brannon, Program Editor 

This program makes colorfu l animation easy and fun. 
Yo II 'II fi nd "ANTIC Aerobics" to be an invaillable tool 
fo r work;"/g with fOllr-color characters, There's also a 
sllbmarine chase game to illustrate these techniques, nn 
entertaining gnme in its own right. 

Remember the las t time you played an arcade 
game? You probably controlled a realistic-looking 
ship, plane, race car, or even a Q*bert. If you tried 
to program such a game and ended up discour­
aged, here's the answer. Using one o f the Atari 's 
least used (and possibly most interesting) g raphics 
modes, you can animate multicolor objects with 
simple PRINT statements. 

If you've been programming for a while, you 
know about most of the Ata ri 's 14 graphics modes 
(17 if you count GTIA modes). For example, 
GRAPHICS 8 is the high-resolution screen with 
the smallest controllable " dots. " GRAPHICS 3 
uses the least memory and gives you four-color 
gra phics in a 40x24 fomlat (each "dot" is as large 
as the tex t cursor). And there are the text modes, 
such as GRAPHICS 1 (double-wide), GRAPHICS 
2 (double-wide and tw ice as high as normal text), 
and of course, GRAPHICS 0, the normal white-on­
blue text screen. 

Silicon Symbiosis 
All these graphics modes are supported·by the 
ANTIC chip, which has been ca lled a video 
microprocessor. ANTIC's job is to tell the GTIA, 
an essentially "dumb" chip, how to display a TV 
screen. Your job is to tell the ANTIC how to format 
a screen, Fortunately, the Atari's operating system 
already knows how to set up graphics screens for 
the ANTIC. 

But this doesn't mean that you can't " do it 
yourself. " In fact, it's rather easy to create your 
own custom screens with all kinds of graphics 
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modes mixed together. Although we won't go 
into detail here, you can refe r to Craig Chamber­
lain's "How to Design Custom Graphics Modes" 
in COMPUTEt's First Baok of Alari Graphics if you'd 
like more informa tion, 

Hidden Modes 
ANTIC can generate more graphics modes than 
most people think. For example, there is a special 
variation on GRAPHICS 0 that lets you design 
characters within a 9x8 matrix for true descenders 
(the "ta il" on a g,j,p,g, or y), There's a specia l 
g raphics mode " between" GRAPHICS 7 and 
GRAPHICS 8 that is a four-color mode with a 
resolution of 160x192 (some call it GRAPHlCS 71/2). 

ANTIC 4 And 5 
However, let's limit ourselves here to the five-color 
character modes. In GRAPHICS 1 and 2, you get 
four colors of text (for example, A, a, inverse A, 
and inverse a). Each character can have a different 
color, but you can have only 64 cha racte rs, and 
you are limited to one color per character. But 
two special ANTIC modes, ANTIC 4 and ANTIC 
5 (or IRG 4 and 5 according to the hardware man­
ual), allow four colors per character. 

Unfortunately, the use of these modes is not 
intuitively obvious. It helps if you know binary 
(base two arithmetic). You don' t really have to 
understand how to program characters in these 
modes to write games with them, as long as you 
have a utility to do it for you ("ANTIC Aerobics," 
found at the end of this article). But for those with 
an inclination to understand the detail s, the 
following discussion should be illuminating. 
Otherwise, you can skip ahead to "Using The 
Program ." 

Assumptions 
Let's start by making a few assumptions for the 



sake of brevity: that you understand binary num

bers, know how to create custom character sets,

understand the relationship between COLOR

and SETCOLOR, and have a good working knowl

edge of BASIC.

You know that when defining a normal Atari

character you get eight bits or pixels horizontally

and eight bytes vertically. The letter A would be

defined in binary as (we'll use open boxes for zeros,

and solid squares for ones):

all the colors in a single character. For example,

here's an A with its left side in COLOR 1, the
right side in COLOR 2, and the top and middle

segment in COLOR 3. To the right is the same

character with bit pattern 00 shown as a period,

bit pattern 01 as an *, bit pattern 10 as an (a , and

bit pattern 11 as a #:

..DO...

.OOOO..

OO.-OO.

OO-.OO-

oooooo.

OO--OO.

D.OOOOO.

O O. * - -

O ----- O . 3|C_ ■>

o.ooooo.

a..- - - o.

o a-

* _ _

Every bit represents one pixel (picture element,

or "dot"). In the multicolor modes, it takes two

bits to represent four colors (00,01,10,11), so the

bits are "paired up." You still use only one byte

per line, so you get only four pixels horizontally,

although you still get eight lines vertically. Since

the size of the character is the same as a GRAPHICS

0 character (in ANTIC 4), this implies that each

pixel is twice as wide as a single-color pixel.
If you're using a standard character editor

such as SuperFont or Instedit, you must remind

yourself that you must reserve two bits per pixel.

When designing a four-color character, use

the following combinations:

ED (00) = background color (COLOR 0, SETCOLOR 4)

!_■ (01) = COLOR 1 (SETCOLOR 0)

HD (10) = COLOR 2 (SETCOLOR 1)

■I Ul) = COLOR 3 (SETCOLOR 2)

In addition, if you print the character in inverse

video, the COLOR 3 bit pattern (binary 11) will be

displayed with the color in the fourth color register

(SETCOLOR 3). Here's what three different

colored A's would look like:

DOOOOO-.

OO..OO..

OO..OO..

oooooo..

OO..OO..

OO■•OO..

COLOR 3

. o.

. o.

. o.

. o.

. o.

. o.

o. o. .

. -o. .

. -o. .

o. o- .

. -o. .

. . o- .

COLOR 2

o

o

o

o

o

o

. o . o . ■ .

. . .o. . .

. . . o.. .

.o.o...

...O.i.

. . .o...

COLOR 1

Now there's nothing to keep you from combining

If you try to program other shapes, however,

such as an alien invader or a race car, you will

find that you need more than one character per

shape. Four pixels don't give you much to work
with. But if you put two characters side by side,

you're back'in eight-bit business. As long as you're
doing that, you can create matrices of two-by-two

characters, or any size you like. You can create

"building block" characters, "primary" shapes

that you use to build larger objects. But if you try

to make larger, more complex "pictures," you'll

probably discover that the task of designing each
character and piecing the characters together can

be rather maddening. That's where ANTIC

Aerobics comes in.

Using The Program

ANTIC Aerobics lets you draw a free-hand shape

or picture that is 32 pixels wide and 16 pixels high.

You can then "compile" the shape into a set of 16

characters. You display the shape as two rows of

eight characters. If you put the shape into the

character set on top of the alphabet, you could

show it on the screen with a statement like:

200 PRINT "ABCDEFGH":PRINT "IJKLMNOP"

You can also place each shape into a string.

When you PRINT the string, the shape appears.

The string is made of eight characters, a cursor

down, and eight cursor-lefts to back up the cursor

under the first eight, then eight more characters.

Following the COMPUTE! listing conventions, it

would look like:

C?="ABCDEFGH{DOWN}[8 LEFT}GHIJKLMNOP"

If you also had a string filled with blanks (eight

spaces, cursor down, eight cursor-lefts, and eight

spaces), you could PRINT the blank string on top

of the shape to blank it out. Animation made

simple! Program 2 is a submarine game using

shapes developed with ANTIC Aerobics. Take a

look at the line-by-line explanation for more ideas

on animation.
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sake of brevity: tha t you understand binary num­
bers, know how to crea te custom character sets, 
understand the relationship between COLOR 
and SETCOLOR, and have a good working knowl­
edge of BASIC. 

You know that when defining a normal Atari 
character you get eight bits or pixels horizontally 
and eight bytes vertically. The letter A would be 
defined in binary as (we'll use open boxes for zeros, 
and solid squares for ones): 

.... .. 00 ..... 

.. .. 0000 ... 

.. 00 ... 00 . 

. 00 ... 00 .. 

.000000 .. 

.00 .. 00. 

Every bit represents one pixel (picture element, 
or "dot"). In the multicolor modes, it takes two 
bits to represent four co lors (00,01,10,11), so the 
bits are "paired up." Yo u stiJi use on ly one byte 
per line, so you get only four pixels horizontally, 
a lthough you still get eight lines verticall y. Since 
the size of the character is the same as a GRAPI-llCS ° character (in ANTIC 4), this implies that each 
pixel is twice as wide as a single-color pixel. 

If you're using a standard character ed itor 
such as SlIperFollt or ill stedit, yo u must remind 
yourself that you must reserve two bits per pixel. 

When designing a four-color character, use 
the·following combinations: 

CD (00) = background color (COLOR 0, SETCOLOR 4) 
C. (01) = COLOR 1 (SETCOLOR 0) 
~ (10) = COLOR 2 (SETCOLOR 1) 
_ (11) = COLOR 3 (SETCOLOR 2) 

In addition, if you print the character in inverse 
video, the COLOR 3 bit pattern (binary 11) will be 
displayed with the co lor in the fourth color register 
(SETCOLOR 3). Here's what three different 
colored A's would look like: 

ooaDOO ... .0.0 .. 0 ... o. o. o ... .. 
00 .... . 00 ... .. o ..... 0 .. .. o ..... o ... .. 
00 ... 00 ... .. o ..... 0 .. .. o ..... 0 .... .. 

000000 ... .0.0 .. 0 ... 0.0.0 .... .. 

00 .... 00 .... .. o ..... 0 .... o ..... 0 .... .. 

00 .... 00 ... .. 0 .... .. o ... o ..... 0 .... .. 

COLOR 3 COLOR 2 COLOR 1 

--
--
--

Now there's nothing to keep you fro m combining 

a ll the colors in a single character. For example, 
here's an A with its left side in COLOR 1, the 
right side in COLOR 2, and the top and middle 
segment in COLOR 3. To the right is the same 
character with bit pattern 00 shown as a period, 
bit patte rn 01 as an " bit pattern 10 as an @ , and 
bit pattern 11 as a # : 

0.00000. ***@ 
0 ••••• 0. * __ @ 

o ..••. o. * __ @ 

0.00000. * **@ 
o ..••• o. * __ @ 

o ••••• o. * __ @ 

If you try to program other shapes, however, 
such as <I n alien invader or a race car, you will 
find that you need more than one character pe r 
shape. Four pixels don't give you much to work 
with. But if you put two characters side by side, 
you're back in eight-bit business. As long as you' re 
doing that, you can crea te matrices of two-by-two 
characters, or any size you like. You can crea te 
" building block" characters, " primary" shapes 
that you use to build larger objects. But if you try 
to make larger, more complex " pictures," you' ll 
probably discover that the task of designing each 
character and piecing the characters together can 
be rather maddening. That' s where ANTlC 
Aerobics comes in. 

Using The Program 
ANTIC Aerobics lets you draw a free-hand shape 
or picture that is 32 pixels wide and 16 pixels high. 
You can then "compile" the shape into a set of 16 
characters. You display the shape as two rows of 
eight characters. If you put the shape into the 
character set on top of the alphabet, you could 
show it on the screen with a statement like: 

2Ba PRINT "ABCDEFGH":PRINT IIIJKLMNOP" 

You can also place each shape into a string. 
When you PRINT the string, the shape appears. 
The string is made of eight characters, a cursor 
down, and eight cursor-lefts to back up the cursor 
under the first eight, then eight more characters. 
Following the COMPUTE! listing conventions, it 
wou ld look like: 

C$="ABCOEFGH(OOWN}(8 LEFT}GHIJKLMNOP" 

If you also had a string filled with blanks (eight 
spaces, cursor down, eight cursor-lefts, and eight 
spaces), you could PRINT the blank string on top 
of the shape to blank it out . Animation made 
simple! Program 2 is a submarine game using 
shapes developed with ANTIC Aerobics. Take a 
look at the line-by-line explanation for more ideas 
on animation. 
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Display List Dickering

To go into the special ANTIC modes 4 or 5, you

have to change the display list. Fortunately, this

is fairly simple with a mode 4 display; you just

change all the 2's in the display list to 4's. You can

also POKE in 5's for the double-height ANTIC 5

mode. These two lines will do either one:

ANTIC 4:

GRAPHICS 0:DL=PEEK(560)+256*PEEK{561)+4

FOR 1=2 TO 24:POKE DL+I,4:NEXT I:POKE DL-

1,68

ANTIC 5:

GRAPHICS 0:DL=PEEK(560)+256*PEEK(561)+4

FOR 1=2 TO 12:P0KE DL+I,5:NEXT I:POKE DL-
1,69 '

You might also want to disable the cursor with

POKE 752,1.

How To Use ANTIC Aerobics
Use a joystick to draw. Press the trigger to set a

point in the current color. To change colors, press

either 0,1,2, or 3 (0 is used to erase). If you want

to change a color, hold down SHIFT and type the

number key. You will see a cursor above a 16-color

bar (GTIA only; you'll see 16 densities of vertical

lines if you have a CTIA, but you can still use the

program). Move the joystick left or right to the

color you want. Then push up or down to change

the luminance (brightness). When you're through,

press the trigger.

There are several other commands to make

drawing easier and more fun. For example, to

draw a line between two points, press P to set the

first point (think "Plot"), then move the cursor to

the second spot and press D ("Drawto")- If you

move the cursor again and press D, another line

will emanate from the original center point. If you

want to draw from one line to another without

having to reset the starting point, use CTRL-D.

Each time you press CTRL-D, a line will be drawn

from the last line. This makes it easy to draw lines

at odd angles.

What if the cursor is too fast for you? The

M command will give you a cursor speed from

0 (fast) to 9 (slow). Just press M and then the ap

propriate number key.

You can also use the insert line and delete

line key (SHIFT-INSERT, SHIFT-DELETE) to in

sert or delete lines.

Use the S and L keys to either SAVE a shape

or LOAD one previously saved. Enter the com

plete filename, i.e., C: for tape, or D: name for

disk. If you see an error message, like "ERROR

162 ON SAVE", press a key to try again. The SAVE

command will not work until you "compile" the

shape with the C key (see below), since it SAVEs
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the character bytes, which aren't defined until

you compile the shape. You can use the I (Index)

command to view the disk directory. Press a key

after each displayed name to view the next.

When you press C, the computer will scan

the picture you've drawn and convert it into 16

characters. It will then show you what the picture

would look like in ANTIC modes 4 (top) and 5

(bottom). To the right is the shape drawn in in

verse video, so all bit-pair three's will be in another

color (usually pink). Notice that ANTIC mode 5

has vertical pixels twice as high as ANTIC 5 - in

fact, each pixel is the same size as a GRAPHICS 7

pixel. What we've got is GRAPHICS 7 resolution

(or better) without the exorbitant memory
consumption.

DATA Creator

The last option lets you create DATA statements

from the characters you've defined. As with the

SAVE command, you can write data only after

you've compiled the shape. You will be asked to

choose at which line number you want to start

the DATA statements and the filename for the

program you want to create.

The Atari will then write a series of line num

bers and DATA statements to tape or disk. To
merge these lines later with your own programs,

use the ENTER command (ENTER "D:name" or

ENTER"C:"). You have to write the lines that

READ the data and POKE it into your character

set wherever you want it to go (also see Program

2). Since each shape requires 16 characters, you

can fit eight shapes into one character set.

If you ever get stuck, the program has a built-

in Help function that gives a quick reference list

of the commands. Press H, "?", or the Help key

on the 1200XL. The commands will be given one

at a time at the bottom of the screen. Press a key

to advance each command. When you're ready to

exit the program, press CTRL-Q.

Sub Attack Program Analysis
Here's a line-by-line explanation of "Sub Attack"

(Program 2). We'll look at its structure in some

detail as well as explore some programming tips

and tricks.

Line 130: Lines 580-890 are the initialization

routine. SUBS keeps track of how many "lives"

you have. Line 575 prints from one to three mini

ature subs at the bottom of the screen. Each mini-

sub is formed from custom characters.

Line 140: This line clears out applicable vari

ables at the start of each game.

Line 150: This is part of the main loop. The

hardware random number generator is used

(53770) to decide on a 50/50 chance whether or

not to put a ship on the screen. Ships are always

spaced at least ten characters apart. Since each

Display List Dickering 
To go into the special ANTIC modes 4 or 5, you 
have to change the display list. Fortunately, thi s 
is fairly simple with a mode 4 display; you just 
change all the 2's in the d isplay list to 4's. You can 
also POKE in 5's for the double-height ANTIC 5 
mode. These two lines w ill do eithe r one: 

ANTIC 4: 

GRAPHICS 0:DL=PEEK(560)+256*PEEK(561)+4 
FOR 1=2 TO 24:POKE DL+I,4:NEXT I:POKE DL-

1,68 

ANTICS: 

GRAPHICS 0:DL=PEEK(560)+256*PEEK(561)+4 
FOR 1=2 TO 12:POKE DL+I,5:NEXT I:POKE DL-

1,69 . 

You might also want to disable the cursor with 
POKE 752, l. 

How To Use ANTIC Aerobics 
Use a joystick to draw. Press the tri gge r to set a 
point in the current color. To change colors, press 
either 0, 1,2, or 3 (0 is used to erase) . If you want 
to change a color, hold dow n SHIFT and type the 
number key. You will see a cursor above a 16-color 
bar (GTIA onl y; you' ll see 16 densities of vertica l 
lines if you have a CTIA, but you can still use the 
program). Move the joystick left or right to the 
color you wa nt. Then push up or down to change 
the luminance (brightness). When yo u' re through, 
press the trigge r. 

There are several other commands to make 
drawi ng easier and more fun. For example, to 
draw a line between two points, press P to set the 
first point (thi nk " Plot"), then move the cursor to 
the second spot and press D ("Draw to"). If you 
move the cursor again and press D, another line 
will emanate from the original center point. If you 
want to draw from one line to another without 
having to reset the sta rting point, use CTRL-D. 
Each time you press CTRL-D, a line wi ll be drawn 
from the last line . This makes it easy to draw lines 
at odd angles. 

What if the cursor is too fast for you? The 
M command will give you a cursor speed fro m 
o (fast) to 9 (slow). Just press M and then the ap­
propriate number key. 

You can also use the insert line and delete 
line key (SHIFT-INSERT, SHIFT-DELETE) to in­
sert or delete lines. 

Use the Sand L keys to either SAVE a shape 
or LOAD one previously saved. Enter the com­
plete fil ename, i.e. , C: for tape, or D: name for 
disk. If you see an error message, like " ERROR 
162 ON SAVE", press a key to try aga in . The SAVE 
command wi ll not work until you "compile" the 
shape with the C key (see below), since it SAVEs 
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the character bytes, wh ich aren' t defined until 
you compile the shape. You can use the I (Index) 
command to view the disk directory. Press a key 
after each displayed name to view the next. 

When you press C, the computer will scan 
the picture you' ve drawn and convert it into 16 
characters. It wi ll then show you w hat the picture 
would look like in ANTIC modes 4 (top) and 5 
(bottom). To the right is the shape drawn in in­
verse video, so all bit-pair three's will be in another 
color (usually pink). Notice that ANTIC mode 5 
has vertical pixels twice as high as ANTIC 5 - in 
fact , each pixel is the same size as a GRAPHICS 7 
pixel. What we've got is GRA.pHICS 7 resolution 
(or better) without the exorbitant memory 
consumption. 

DATA Creator 
The last option lets you create DATA statements 
from the characters you've defined. As w ith the 
SAVE command, you can write data only after 
you've compiled the shape. You w ill be asked to 
choose at which line number you wa nt to start 
the DATA sta tements and the fil ename for the 
program you want to crea te. 

The Ata ri will then w rite a series of line num­
bers and DATA statem~nts to tape or d isk. To 
merge these lines later w ith your own programs, 
use the ENTER command (ENTER " D:name" or 
ENTER"C:"). You have to write the lines that 
READ the data and POKE it into your character 
set wherever you want it to go (a lso see Program 
2). Since each shape requ ires 16 characters, you 
can fit eight shapes into one character set. 

H you ever get stuck, the program has a built­
in Help function that gives a qu ick re ference list 
of the commands. Press H, "?", or the Help key 
on the 1200XL. The commands w ill be given one 
at a time at the bottom of the screen. Press a key 
to advance each command . When you're ready to 
exit the program, press CTRL-Q. 

Sub Attack Program Analysis 
Here's a line-by-line explanation of "Sub Attack" 
(Program 2). We'll look at its structure in some 
detail as well as explore some p rogramming tips 
and tricks. 

Line 130: Lines 580-890 are the initialization 
routine . SUBS keeps track of how many " lives" 
you have. Line 575 prints from one to three mini­
ature subs at the bottom of the screen . Each mini­
sub is formed from custom characters. 

Line 140: This line clears out applicable vari­
ables at the start of each game. 

Line 150: This is part of the main loop. The 
hardware random number genera tor is used 
(53770) to decide on a 50/50 chance whether or 
not to put a ship on the screen. Ships are always' 

. spaced at least ten characters apart. Since each 



ship is eight characters long (including spaces),

the closest two ships would be is two spaces.

Line 160: Here, one of the ships is picked.

The characters for the ships are stored in a string.

The statement is equivalent to R = INT(4*RND(1))*

2.

Line 170: POKE 766,1 disables cursor controls,

since some of the ships contain control characters

which PRINT would execute instead of display.

Line 180: This is the first line in the main loop.

It continually checks to see if the high score has

been topped. HSCR is initialized to 500 in line

590. If the high score is beat, a special subroutine

is called, but (due to BEAT) only once per game.

Line 190: This checks for a change in the score.

Many different routines add to or subtract from

the score, so this one statement is responsible for

noting a change from the previous score (OPTS,

for "Old Points") and updating the score line.

The POSITION statement centers the score.

Line 200: If there is no mine falling, and if the

number in the hardware random number gener

ator is greater than 200 (a 55/255 chance), then a

mine position is chosen. If MS = 0, no mine will

fall. Otherwise, MS holds the offset from the

upper-left corner of screen memory.

Line 210: First, we reset 766, so we can execute

control characters. This one line is the core of a

tricky animation technique. Instead of moving

each ship by drawing and erasing, each ship is

placed at the right of the screen. The CHR$(254)'s

are CTRL-DELETEs, which pull the line to the

left. By PRINTing two of these, we can "scroll"

the line to the left. It's possible to use INSERTS to

push a line to the right.

Line 220: It's preferable to use short variables

like JS (joystick) and FB (fire button) than the

longer statements over and over again.

Line 230: FB = 0 if the button is pressed. If no

torpedo is in "flight," then we set one up. If TORP

is zero, no torpedo will be displayed or updated.

Otherwise, TORP holds the actual screen memory

location of the torpedo. FIRSTMOVE is set when

the player makes any move, such as moving the

sub or firing a torpedo. FIRSTMOVE is used to

disable the mines falling until the player has begun

to move. POKE 77,0 kills attract mode.

Line 240: JS is used as an index into an array

containing -l's, 0's, and + l's. The appropriate

offset (+1 for 7, right, -1 for 11, left) is added to

the X (horizontal) position of the submarine. Only
nonzero offsets are accepted, so the sub is always

moving.

Line 250: Similar to 240, except for the vertical

position of the sub. We also have a check for the

START button here in case the player wants to

restart the game in progress.

Line 260: If the submarine moves up or down,

or changes direction, we erase the submarine

before the new one is PRINTed.

Line 270: The submarine horizontal variable,

SUBX, is updated and checked for wraparound.

A single phrase: SUBX = 32-ABS(SUBX) will re

verse the illegal -1 and 32 to the legal 31 and 0.

Line 280: If the vertical variable is out of range,

we just remove the offset.
Line 290: SUBS contains the characters for

both directions of the submarine. The characters

include a leading space if the sub is moving right,

and a trailing space if the sub is moving left. The
leading or trailing space erases the previous char

acter when the sub moves, without having to

erase the whole submarine (which is somewhat

"flickery").

Line 300: This is the routine for moving the

falling mine. If no mine is selected, then it's

skipped.

Line 310: First, we erase the previous mine (if
any). The mine is two characters wide, so this

makes things complicated. The next position of

the mine is found by adding 40 (each screen line

is 40 characters long) to the mine position. If the

mine has hit the bottom of the screen, it is removed

from execution (since it hasn't hit anything).

Line 320: Shorthand, again. Using LOC over

and over again is shorter than using SCR + MS.

SCR holds the starting address of screen memory.

We "look ahead" before we POKE in the mine's

characters to check for a "collision."

Line 330: If nothing is hit (PEEK returned a

zero for SPACE), the mine is POKEd into its new

position, and we go on to the next routine at 480

(which updates the torpedo).

Line 340: Sound effect and explosion time.

We assume we've hit the submarine or a torpedo.

Color register three is POKEd with random colors,

causing anything on the screen drawn using this

register to flash and glow. The sixtieth of a second

timer is set to zero.

Line 350: A loop to wait a sixtieth of a second.

Not really necessary, but we want to slow down

this part because the game was compiled.
Line 360: EXL(0-3) contains the left side of

three explosion scenes, and EXR(0-3) holds the

right side. The sound effect is arbitrary, but the

volume is stepped progressively down.

Line 370: The mine is now removed.

Line 380: If the mine hit a torpedo, then both

the torpedo and the mine are removed, and the

player gets 100 points.

Lines 390-410: Otherwise, the sub was hit,

and we flip it back and forth to illustrate its

demise.

Line 415: One less submarine, but was it the

last?

Line 420: Not if this line is executed. The

"dead" sub is erased, and some variables are reset.

Line 575 updates the number of little submarine

October 1983 COMPUTC! 235

ship is eight characters long (including spaces), 
the closes t two ships would be is two spaces. 

Line 160: Here, one of the ships is picked. 
The characters fo r the sh ips are stored in a string. 
The sta tement is equi va lent to R= INT(4*RND(I))* 
2. 

Line 170: POKE 766,1 d isables cursor controls, 
since some of the shi ps contain control characters 
which PRINT would execute instead of display. 

Line 180: This is the first line in the main loop. 
It continually checks to see if the high score has 
been topped . HSCR is initialized to 500 in line 
590. If the high score is beat, a special subroutine 
is ca ll ed, but (due to BEAT) only once per game. 

Line 190: This checks for a change in the score. 
Many differen t routines add to or subtract from 
the score, so this one statement is responsible for 
noting a change from the previous score (OPTS, 
for "Old Points") and upda ting the score line. 
The POSITION sta tement centers the score. 

Line 200: If there is no mine fa lling, and if the 
number in the hardware random number gener­
a tor is grea te r than 200 (a 55/255 chance), then a 
mine position is chosen. If MS = 0, no mine will 
fall. Otherwise, MS holds the offset from the 
upper-left co rner of screen memory. 

Line 210: First, we reset 766, so we can execute 
control characters. This one line is the core of a 
tricky animation technique. Instead of moving 
each ship by drawing and erasing, each ship is 
placed at the right of the screen. The CHR$(254)'s 
are CTRL-DELETEs, which pull the line to the 
left. By PRINTing two of these, we can "scroll" 
the line to the left . It's possible to use INSERTs to 
push a line to the right. 

Line 220: It' s preferable to use short va riables 
like jS (joystick) an'd FB (fire button) than the 
longer statements over and over again. 

Line 230: FB=O if the button is pressed . If no 
torpedo is in " flight," then we set one up. IfTORP 
is zero, no torpedo will be displayed or updated. 
Otherwise, TORP holds the actual screen memory 
loca ti on of the torpedo. FIRSTMOVE is set when 
the player makes any move, such as moving the 
sub or firing a torpedo. FIRSTMOVE is used to 
disable the mines falling until the player has begun 
to move. POKE 77,0 kills attract mode. 

Line 240: jS is used as an index into an array 
containing -1 's, O's, and + l' s. The appropriate 
offset (+ 1 for 7, right, -1 for ll , left) is added to 
the X (horizontal) position of the submarine. Only 
nonzero offsets are accepted , so the sub is always 
moving. 

Line 250: Similar to 240, except for the vertical 
position of the sub. We also have a check for the 
START button here in case the player wants to 
res tart the game in progress. 

Line 260: If the submarine moves up or down, 
or changes direction, we erase the submarine 

before the new one is PRINTed. 
Line 270: The submarine hori zontal va riable, 

SUBX, is updated and checked fo r wraparound . 
A single phrase: SUBX = 32-ABS(SUBX) will re­
verse the illegal-l and 32 to the lega l 31 and O. 

Line 280: If the vertical va riable is out of range, 
we just remove the offse t. 

Line 290: SUB$ contains the characters for 
both directions of the submarine. The characters 
include a leading space if the sub is moving right, 
and a trailing space if the sub is moving left. The 
leading or trailing space erases the previous char­
acter when the sub moves, without having to 
erase the whole submarine (which is somewhat 
" flickery") . 

Line 300: This is the rou ti ne for moving the 
falling mine. If no mine is selected, then it's 
skipped. 

Line 310: First, we erase the previous mine (if 
any). The mine is two characters wide, so this 
makes things complicated. The next position of 
the mine is found by adding 40 (each screen line 
is 40 characters long) to the mine position. If the 
mine has hit the bottom of the screen, it is removed 
from execution (since it hasn' t hit anything). 

Line 320: Shorthand, again . Using LOC over 
and over again is shorter than using SCR + MS. 
SCR holds the starting address of screen memory. 
We " look ahead" before we POKE in the mine's 
characters to check for a "collision." 

Line 330: If nothing is hit (PEEK returned a 
zero for SPACE), the mine is POKEd into its new 
position, and we go on to the next routine at 480 
(which updates the torpedo). 

Lin e 340: Sound effect and explosion time. 
We assume we've hit the submarine or a torpedo. 
Color register three is POKEd with random colors, 
causing anything on the screen drawn using this 
register to flash and glow. The sixtieth of a second 
timer is set to zero . 

Line 350: A loop to wait a sixtieth of a second . 
Not rea lly necessary, but we want to slow down 
this part because the game was compiled. 

Line 360: EXL(0-3) contains the left side of 
three explosion scenes, and EXR(0-3) holds the 
right side. The sound effect is arbitrary, but the 
volume is stepped progressively down . 

Line 370: The mine is now removed . 
Line 380: If the mine hit a torpedo, then both 

the torpedo and the mine are removed, and the 
player ge ts 100 points . 

Lines 390-410: Otherwise, the sub was hit, 
and we flip it back and forth to illustrate its 
demise. 

Line 415: One less submarine, but was it the 
last? 

Line 420: Not if this line is executed. The 
"dead" sub is erased, and some variables are reset. 
Line 575 updates the number of little submarine 
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symbols displayed.

Line 430: Start of the "game over" section.

Check for high score.

Line 440: Mode 2 without text window. Turn

off display list interrupt (to be safe). Messages.

Line 450: Score line. Notice that all four colors

are used, upper/lowercase, inverse and normal
video.

Line 460: A loop to wait for either START or

the fire button to be pressed.

Line 470: Kill attract mode again, restart the
game.

Line 480: Check to see if we should move the

torpedo.

Line 490: Erase the old torpedo, if indeed the

torpedo was where it should be (sometimes the

scroll routine will pull a ship into the space where

the torpedo was).

Line 500: Move the torpedo up (minus 40

characters per line). Check to see if the torpedo

has gone off the "top" of the ocean. If so, deduct

ten points, but don't let the score fall below zero.

Line 510: There is no sane reason to use LOC

in place of TORP, but I'd done it, and didn't want

to change lines 510-550 when I realized the re

dundancy. Anyway, we check to see if the new

position is occupied {meaning a ship). If not (= 0),

the torpedo is placed into the spot if the torpedo

position is under the water still.

Line 520: The mine checks to see if it hit the

torpedo, and here the torpedo checks to see if it

hit either the left or the right side of the mine. If

so, we just reuse part of the mine explosion

routine.

Lines 530-570: A different, complex sound

and explosion. The explosion moves left and right

from the collision until it runs out of ship charac

ters to blow up. It is complicated. The score de

pends on how high your ship is in the water.

Line 575: A simple FOR/NEXT loop to print

from one to three "subettes" as symbols of how
many lives you have left.

Line 580: The start of the really Atari-specific

stuff, where characters are initialized, arrays are

set up, machine language is read in, and the dis

play list modified. Actually, line 580 is merely a

useless REM statement.

Line 590: The game is not started over with

RUN, since this would clear out the high score.

Instead, we just make sure that we do our

DIMensions only once, and then set a flag

(DIMMED) to make sure it won't happen again.

If you're a novice player, or a 6000-pointer, you

can modify HSCR here as a goal to reach.

Line 600: We modify the display list of the 24-

line GR.O display to make it a 24-line mixed-mode

display (convenient). The cursor is also turned off

here.

Line 610: These SETCOLOR statements come
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from the ANTIC Aerobics program, which gener

ates them with the WRITE DATA STATEMENTS
option.

Line 620: The top line (DL-1) is ANTIC 5,

multicolor and double-height. Lines 2 to 23 are

ANTIC 4, and the last line is ANTIC 6 (a.k.a.

GRAPHICS 1). Line 10 is nagged for ANTIC as

where the display list interrupt will occur.

Line 630: Screen memory.

Line 640: The character set is placed eight

pages (2K) behind the top of memory, about IK

beneath the screen display. The character set

pointer now causes ANTIC to display our char

acter set.

Line 650: This important line checks to see if

the character set has already been POKEd in pre
viously. If so, why bother to do it again?

Line 660: We put the 128-byte character set

up on the screen as four rows of 32 characters so

you can watch the characters as they're being
redefined.

Line 670: The long list of character set data

starts at 1040. Four 8x2 shapes are READ into,

and thereby replace, the lowercase and graphics
symbols (for this game, no big loss).

Line 680: But then we overlay most of the

punctuation and math symbols with the sub

marine characters. We still have the alphabet, the
numbers, and a few punctuation marks free.

Line 690: And here we POKE the alphabet

and numbers into the character set from the de

fault ROM set at $E000 (57344).

Lines 700-710: Here we define a couple of

characters, including the small submarine used

on the score line. You can use the same character

set in different modes, although the multicolor

characters look odd in GRAPHICS 1, and the text

is hard to decipher in ANTIC 4.

Line 730: This machine language section is

used for the purely cosmetic purpose of dividing

the screen into two parts, sea and sky, and giving

us four separate colors for each half. The display

list interrupt is easy to understand. It is just a

bunch of LDAs (like PEEK, Load Accumulator, a

special 6502 "variable") with each color and STA

(Store Accumulator into memory, like POKE) into

the hardware color registers. The ANTIC chip lets

us synchronize this color change with any screen

line we choose, and we chose line 10 in line 620
(128 is added to the mode byte).

Line 740: We clear the screen (PUT#6,125)

and draw the characters for the sun and clouds.

Line 750: We tell the operating system where

our display list routine is, low byte 0, high byte

6 = $0600, 1536, "page six." A single POKE to

54286 tells ANTIC to "start interrupting."

Lines 760-840: The characters for each ship,

arranged as eight characters for the top half of the

ship and eight for the bottom, are concatenated

symbols displayed. 
Line 430: Start of the "game over" section : 

Check for high score. 
Line 440: Mode 2 without text window. Tum 

off display list interrupt (to be safe) . Messages. 
Line 450: Score line. Notice tha t all four colors 

are used, upper/lowercase, inverse and normal 
video. 

Line 460: A loop to wait for either START or 
the fire bu tton to be pressed. 

Line 470: Kill attract mode aga in , restart the 
game. 

Line 480: Check to see if we should move the 
torpedo. 

Line 490: Erase the old torpedo, ihndeed the 
torpedo was where it should be (sometimes the 
scroll routine will pull a ship into the space where 
the torpedo was). 

Line 500: Move the torpedo up (minus 40 
characters per line).. Check to see if the torpedo 
has gone off the " top" of the ocean. If so, deduct 
ten points, but don't let the score fall below zero. 

Line 510: There is no sane reason to use LOC 
in place of TORP, but I'd done it, and didn't want 
to change lines 510-550 when I realized the re­
dundancy. Anyway, we check to see if the new 
posi tion is occupied (meanin g a ship). If not ( = 0), 
the torpedo is placed into the spot if the torpedo 
position is under the water still. 

Line 520: The mine checks to see if it hit the 
torpedo, and here the torpedo checks to see if it 
hit either the left or the right side of the mine. If 
so, we just reuse part of the mine explosion 
routine. 

Lines 530-570: A different, complex sound 
and explosion . The explosion moves le ft and right 
from the collision until it runs out of ship charac­
ters to blow up. It is complica ted . The score de­
pends on how high your ship is in the water. 

Line 575: A simple FORINEXT loop to print 
from one to three "subettes" as symbols of how 
many lives you have left. 

Line 580: The start of the rea lly Atari-specific 
stuff, where characters are initialized, arrays are 
set up, machine language is read in, and the dis­
play list modified. Actually, line 580 is merely a 
useless REM statement. 

Line 590: The game is not started-over with 
RUN, since this would clear out the high score. 
Instead, we just make sure that we do our 
DIMensions only once, and then set a flag 
(DIMMED) to make sure it won't happen again. 
If you' re a novice player, or a 6000-poirter, you 
can modify HSCR here as a goal to reach . 

Line 600: We modify the display list of the 24-
line GR.O display to make it a 24-line mixed-mode 
display (convenient) . The cursor is also turned off 
here. 

Line 610: These SETCOLOR statements come 
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from the ANTIC Aerobics program, which gener­
ates them with the WRITE DATA STATEMENTS 
option. 

Line 620: The top line (DL-l) is ANTIC 5, 
multicolor and double-height. Lines 2 to 23 are 
ANTIC 4, and the last line is ANTIC 6 (a .k.a . 
GRAP.HlCS 1). Line 10 is flagged for ANTIC as 
where the display list interrupt will occur. 

Line 630: Screen memory . 
Line 640: The character set is placed eight 

pages (2K) behind the top of memory, about lK 
benea th the screen di splay . The character set 
pointer now causes ANTIC to display our char­
acter set. 

Line 650: This important line checks to see if 
the character se t has already been POKEd in pre­
viously. If so, why bother to do it again? 

Line 660: We put the 128-byte character set 
up on the screen as four rows of 32 characters so 
you can watch the characters as they' re being 
redefined. 

Line 670: The long list of character set data 
sta rts at 1040. Four 8x2 shapes are READ into, 
and thereby replace, the lowercase and graphics 
symbols (for this ga me, no big loss). 

Line 680: But then we overlay mos t of the 
punctuation and math w mbols with the sub­
marine characters. We still have the a lphabet, the 
numbers, and a few punctuation marks free. 

Line 690: And here we POKE the alphabet 
and numbers into the character set from the de­
fa ult ROM se t at $EOOO (57344). 

Lines 700-710: Here we define a couple of 
characters, including the small submarine used 
on the score line. You ca n use the same character 
set in different modes, although the multicolor 
characters look odd in GRAPHICS 1, and the tex t 
is hard to decipher in ANTIC 4. 

Line 730: This machine language section is 
used for the purely cosmetic purpose of dividing 
the.-screen into two parts, sea and sky, and giving 
us four separate colors for each half. The display 
list interrupt is easy to understand. It is just a 
bunch of LDAs (like PEEK, Load Accumulator, a 
special 6502 "variable") with each color and ST A 
(Store Accumula tor into memory, like POKE) into 
the hardware color registers . The ANTIC chip lets 
us synchronize this color change with any screen 
line we choose, and we chose line 10 in line 620 
(128 is added to the mode byte). 

Line 740: We clear the screen (PUT#6,125) 
and draw the characters for the sun and clouds. 

Line 750: We tell the opera ting system where 
our display list routine is, low byte 0, high byte 
6=$0600,1536, " page six." A single POKE to 
54286 tells ANTIC to "start interrupting." 

Lines 760-840: The characters for each ship, 
arranged as eight characters for the top half of the 
ship and eight for the bottom, are concatenated 



into a single string.

Line 850: The string holding the characters

for the submarine is set up.

Lines 860-870: We READ in the +1,0, and -1

values for the joystick.

Line 880: The initial position of the submarine

is set, and the explosion characters are read.

Line 890: That's it for initialization!

Line 900: DATA for the explosion characters.

Lines 910-1030: A special subroutine when

you beat the high score.

Lines 1040-1846: Last, but certainly not least,

the DATA statements for over 530 bytes of custom

character data. This is where almost all your typing

mistakes will be made.

Line 1860: Here are the bytes for the small

machine language display list interrupt routine.

Initially, we do a store into $D40A (any write to

$D40A). This makes ANTIC "hold down" the

6502's READY line, effectively freezing the micro

processor until the TV scanning beam hits the

right edge of the screen. We don't want to change

the colors in the middle of a line, or it would be

quite jagged. This handy feature lets us wait until

the beam is off the left side of the TV before we

make the color change. See Program 3 for a disas

sembly of the display list interrupt routine (it looks

long, but it's only 26 bytes).

Program 1: ANTIC Aerobics

100 REM gg

110

120

130

140

150

160

170

180

190

THEN 160

200

210

220

230

240

250

260

270

280

290

300

310

320

330

340

350

360

370

CHSET=(PEEK(106)-8)*256

BOSUB 300:GOSUB 430: SPEED=4

LOCATE X,Y,Z

COLOR 1+(Z=1>

PLOT X,Y

ST=STICK(0)

IF PEEK(20XSPEED

POKE 20,0

COLOR Z:PLOT X,Y

IF PEEK(732) THEN POKE 732,0:POK

E 764,102

IF PEEK(764X255 THEN GOSUB 510

IF STRIG(0)=0 THEN COLOR CURR:PL

OT X,Y:LET COMPILED=0:IF ST=15 T

HEN 130

IF ST=15 THEN 140

X=X+DX(ST):Y=Y+DY(ST)

IF X<XL THEN X=XH

X = XL

Y=YH

Y=YL

IF X>XH THEN

IF Y<YL THEN

IF Y>YH THEN

GOTO 130

DIM DX(IS),DY(15),ML»(20)

,FN*(20)

CURR=1:XL=4:XH=35:YL=4:YH=19:X=X

L:Y=YL:SX=XL:SY=YL:GOSUB 1320

RESTORE :FOR 1=5 TO 15:READ A:DX

(I)=A:NEXT I

FOR 1=5 TO 15:READ A:DY<I)=A:NEX

T I

DATA 1,1,1,0,-1,-1,-1,0,0,0*0

DATA 1,-1,0,0,1,-1,0,0,1,-1,0

OPEN #1,4,0,"K:"

FOR 1=0 TO 15:READ A:POKE CHSET+

380

390

400

410

420

430

440

450

460

470

480

490

500

510

520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

C0L(5) 670

680

690

700

710

720

730

740

750

768+1,A:NEXT I

DATA 0,255,240,240,240,240,255,0

,0,240,240,240,240,240,240, 0

IF PEEK(CHSET+257)<>60 THEN FOR

1=0 TO 511:POKE CHSET+I,PEEK(573

44+1):NEXT I

FOR 1=1 TO 6:P0KE CHSET+504+I,25

5:NEXT I:POKE CHSET+504,0:POKE C

HSET+511,0

IF PEEK(CHSET+784)<>17 THEN FOR

1=1 TO 15:F0R J=0 TO 7:P0KE CHSE

T+I*8+776+J,I+I*16:NEXT J:NEXT I

RETURN

PMBASE=(PEEK(106)-16)*256:GRID=1

POKE 54279,PMBASE/256

POKE 53277,3:P0KE 559,62:P0KE 62

3,4

FOR 1=0 TO 3:P0KE 704+1,2:P0KE 5

3248+1,64+I*32:P0KE 53256+1,3:NE

XT I

P0=PMBASE+1024:BP=85:IF PEEK(P0+

64)=BP THEN RETURN

FOR 1=64 TO 190 STEP 8

FOR J=0 TO 7:P0KE P0+I+J,BP:POKE

P0+256+I+J,BP:POKE P0+512+I+J,B

P:POKE P0+768+I+J,BP:NEXT J:BP=2

55-BP
NEXT Is RETURN

GET #1,A:POKE 711,70

IF A=ASC("W"> THEN IF COMPILED T

HEN 1810

IF A=87 THEN A=83:BOTO 800

IF A=17 THEN GRAPHICS 0:POKE 532

77,0:FOR 1=0 TO 3:P0KE 53248+1,0

:NEXT I:END

IF A=ASC("G") THEN GRID=1-GRID:F

OR 1=0 TO 3:P0KE 53248+1,(64+1*3

2)*GRID:NEXT I:RETURN

IF A>47 AND A<52 THEN CURR=A-48:

POKE 711,PEEK(707+CURR+5*<CURR=0

) ) :RETURN

IF A=125 THEN GOSUB 1320:LET COM

PILED=0:GOSUB 430:RETURN

IF A=ASC("C") THEN LET COMPILED=

1:POP :BOTO 1020

IF A=7 THEN CREG=704:A=PEEK(CREB

):BOTO 620

IF A<33 OR A>35 AND AO41 THEN 7

40

CREG=708+A-33-4*(A=41>:A=PEEK(CR

EG)

C=INT(A/16):L=A-C*16:POKE 87,lsC

OLOR 32:PL0T 0,11:DRAWTO 19,11

POSITION C+2,llsPUT #6,95

T=C+DX(STICK(0)):IF T<0 OR T>15

THEN T=16-ABS(T)

L=L-2*DY(STICK(0)):IF L<0 OR L>I

4 THEN L=16-ABS<L)

A=C*16+L:P0KE CREG,A:IF CRE6=704

THEN POKE 705,A:POKE 706,A:POKE

707, A

IF STICK(0)<15 THEN POSITION C+2

,11:? #6;" ";:C=T

IF STRIB(0>=0 THEN 710

IF PEEK (20XSPEED THEN 680

POKE 20,0:GOTD 630

IF STRIG(0)=0 THEN 710

GOSUB 1550: POSITION 3,11 = ? #6;"E!

+CURR+5*(CURR=0>)

POKE 87,3:RETURN

IF AOASCC'P") THEN 760

SX=X:SY=Y:COLOR CURR:PLOT X,Y:FO
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into a single string . 
Line 850: The string holding the characters 

for the submarine is set up . 
Lines 860-870: We READ in the + 1,0, and-l 

values for the joystick. 
Line 880: The initial position of the submarine 

is set, and the explos ion cha racte rs a re read . 
Line 890: That's it for initializa tion! 
Line 900: DATA for the explosion characte rs. 
Lines 910-1030: A special subroutine when 

you beat the hig h score. 
Lines 1040-1846: Last, but certa inly not least, 

the DATA statements for over 530 bytes of custom 
character data. This is where almos t aU your typing 
mistakes will be made. 

Line 1860: Here a re the bytes fo r the small 
machine language display list inte rrupt routine . 
Initially, we do a store into $D40A (any write to 
$D40A). This makes ANTIC " hold down" the 
6502's READY line, effectively freezing the micro­
processor until the TV scanning beam hits the 
right edge of the screen. We don' t want to change 
the colors in the middle o f a line, or it would be 
quite jagged . This handy fea ture lets us wait until 
the beam is off the le ft side of the TV before we 
make the color change. See Progra m 3 for a disas­
sembly of the display list interrupt routine (i t looks 
long, but it' s only 26 bytes). 

Program 1: ANTIC Aerobics 
1 "0 REM j-j: •••• -(#hul."4¥-
110 CHSET - (PEEK(106)-8)'256 
120 GOSUB 300:GOSUB 430:SPEED=4 
130 LOCATE X,Y,Z 
140 COLOR 1+(Z=I) 
150 PLOT X,Y 
160 ST=STICK(0) 
170 IF PEE K (20) ( SPEED THEN 160 
180 POKE 20,0 
190 COLOR Z:PLOT X,Y 
200 IF PEEK(732) THEN POKE 732,0:POK 

E 764,102 
210 IF PEE K (764) ( 255 THEN GOSUB 510 
220 IF STRIG(0) = 0 THEN COLOR CURR:PL 

OT X,Y:LET COMPILED=0:IF ST=15 T 
HEN 130 

230 IF ST=15 THEN 140 
240 X=X+DX(ST):Y=Y+DY(ST) 
250 IF X( XL THEN X=XH 
260 IF X> XH THEN X= XL 
270 IF Y( YL THEN Y= YH 
280 IF Y >YH THEN Y=YL 
290 GOTO 130 
300 DIM DX(15),DY(15),MLS(20),COL(5) 

,FNS(20) 
310 CURR=I:XL=4:XH=35:YL=4:YH=19:X=X 

L:Y=YL:SX = XL:SY=YL:GOSUB 1320 
320 RESTORE :FOR 1=5 TO 15:READ A:DX 

(I)=A:NEXT I 
3 3 0 FOR 1=5 TO 15:REAO A:DY(I) = A:NEX 

T I 
340 DATA 1,1,1,0,-1, - 1 ,- 1,0,12J,0,0 
350 DATA 1 ,- 1 , 0,0,1,-1,0,0,1, - 1,0 
360 OPEN .1,4,", II K: II 

370 FOR 1= 0 TO 15:READ A:POKE CHSET+ 

768+I,A:NEXT I 
380 DATA 0,255,240,240,240,240,255,0 

,O,240,240,240,240,240,240,O 
390 IF PEEK(CHSET+257) (> 60 THEN FOR 

1=0 TO 511:POKE CHSET+I,PEEK(573 
44+I):NEXT I 

400 FOR 1=1 TO 6:POKE CHSET+504+I,25 
5:NEXT I:POKE CHSET+504,0:POKE C 
HSET+511,e 

410 IF PEEK(CHSET+784) (> 17 THEN FOR 
1=1 TO 15:FOR J=0 TO 7:POKE CHSE 
T+I*8+776+J,I+I*16:NEXT J:NEXT I 

420 RETURN 
430 PMBASE=(PEEK(106)-16)1256:GRID=1 
440 POKE 54279,PMBASE/256 
450 POKE 53277,3:POKE 559,62:POKE 62 

3,4 
460 FOR 1=0 TO 3:POKE 704+I,2:POKE 5 

3248+I,64+I'32:POKE 53256+I,3:NE 
XT I 

470 P0=PMBASE+1024:BP=85:IF PEEK(P0+ 
64)=8P THEN RETURN 

480 FOR 1=64 TO 190 STEP 8 
490 FOR J=0 TO 7:POKE P0+I+J,8P:POKE 

P0+2S6+I+J,BP:POKE P0+512+I+J,B 
P:POKE P0+768+I+J,BP:NEXT J:BP=2 
55-BP 

500 NEXT I:RETURN 
510 GET .1,A:POKE 711,70 
520 IF A=ASC("W") THEN IF COMPILED T 

HEN 1810 
5 3 0 IF A=87 THEN A=83:GOTO 800 
540 IF A=17 THEN GRAPHICS 0:POKE 532 

77,0:FOR 1=0 TO 3:POKE 53248+1,0 
:NEXT I:END 

550 IF A=ASC("G") THEN GRID=I-GRID:F 
OR 1=0 TO 3:POKE 53248+1, (64+1'3 
2)'GRID:NEXT I:RETURN 

560 IF A >47 AND A( 52 THEN CURR=A-48: 
POKE 711,PEEK(707+CURR+S*(CURR=0 
) ) : RETURN 

570 IF A=125 THEN GOSUB 1320:LET COM 
PILED=0:GOSUB 430:RETURN 

580 IF A=ASC("C") THEN LET COMPILED= 
I:POP :GOTO 1020 

590 IF A=7 THEN CREG=704:A= PEE K (CREG 
) : GO TO 620 

600 IF A( 33 OR A >35 AND A(> 41 THEN 7 
40 

610 CREG=708+A- 33-4'(A=41):A=PEEK(CR 
EG) 

620 C= INT(A/16 ) :L=A - C'16:PO KE 87,I:C 
OLOR 32: PLOT 0, II: DRAWTO 19, I I 

630 POSITION C+2,II:PUT *6,95 
640 T=C+DX(STICK(0»:IF T( 0 OR T >15 

THEN T=16-ABS(T) 
650 L= L-2'DY(STICK( 0»:IF L( 0 OR L > I 

4 THEN L=16-ABS(L) 
660 A=C'16+L:POKE CREG,A:IF CREG = 704 

THEN PO KE 705,A:POKE 706,A:POKE 
707,A 

670 IF STICK(0) ( 15 THEN POSITION C+2 
,II: ? *6;" "; :C=T 

680 IF STRIG(0)=0 THEN 710 
690 IF PEEK(20) ( SPEED THEN 680 
700 PO KE 20,0:GOTO 6 3 0 
710 IF STRIG(0)=0 THEN 710 
720 GOSUB 1550:POSITION 3,11: ? .6;"~ 

11\"_. 1411.1."*" : POKE 711 , PEEK (707 
+CURR+5.(CURR-0» 

7 3 0 PO KE 87 ,3 :RETURN 
740 IF A(> ASC("P") THEN 760 
750 SX=X:SY=Y:COLOR CURR:PLOT X,Y:FO 
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R W=15 TO 0 STEP -isSOUND 0,W, 12

,W:NEXT W:POP :LET COMPILED=0:60
TO 130

760 IF A=ASC<"Dir> THEN COLOR CURR:PL

OT SX,SY:DRAWTO X,Y:LET COMPILED
=0:POP :GOTO 130

770 IF A=4 THEN COLOR CURR:PLOT SX,S

Y:DRAWTO X,Y:SX=X:SY=Y:POP :LET

COMPILED=0:BOTO 130

780 IF A=ASC<"L") THEN 1560

790 IF A=ASC<"S") THEN IF COMPILED T

HEN 1450

800 IF A=ASC<"S") THEN POKE 87,l:G0S

UB1550:POSITION 4,1 Is? #6;"[lEHi
IJ...IJiiy = GET #1 , A: GOTO 1520

810 IF AOASCCM") THEN 840

820 GET #1,A:IF A<48 OR A>57 THEN RE

TURN

830 SPEED=A-48:RETURN

840 IF AOASC ('■?■') AND AOASCC'H") T
HEN 890

850 RESTORE 1980:POKE 87,1

860 READ FN*:IF FN*="END" THEN 880

870 GOSUB I550:POSITION 10-LEN(FN*)/
2,111? #6;FN$;GET #l,A:G0TO 860

880 GOTO 1520

890 IF A<>156 THEN 930

900 FOR ROW=Y*10 TO 180 STEP 10:FOR

COL=1 TO 8:P0KE SCR+ROW+COL,PEEK

(SCR+Raw+10+COL):NEXT COLsNEXT R
ow

910 FOR COL=1 TO 8:P0KE SCR+ROW+COL,

0:NEXT COLiLOCATE X,Y,Z

920 RETURN

930 IF AO157 THEN 970

940 FOR ROW=190 TO Y*10+10 STEP -10

950 FOR COL=1 TO 8:P0KE SCR+ROW+COL,

PEEK(SCR+ROW-10+COL):NEXT COL:NE

XT ROW

960 Z=0:GOTO 910

970 IF AOASCC'I") THEN 1010

980 TRAP 1000:OPEN #2,6,0,"D:*.*":PO

KE 87, 1

990 INPUT #2,FN*:BOSUB 1550:POSITION

1,11=7 #6;FN*;:GET #l,A:60T0 99
0

1000 CLOSE #2:GOTO 1520

1010 RETURN

1020 FOR 1=0 TO 3:P0KE 53248+I,0:NEX
T I

1030 SCR = PEEK (B8)+256 4PEEK(89)

1040 FOR R0W=4 TO 19

1050 FOR COL=1 TO 8

1060 LOC=SCR+ROW*10+COL:A=PEEK(LOO
1070 POKE LOC,255-A

1080 C=COL-1:R=R0W-4:IF R>7 THEN R=R

+ 56

1090 POKE CHSET + 512 + C48 + R., A

1100 POKE LOC,A

1110 NEXT COL:NEXT ROW

1120 FOR 1=0 TO 4:COL(I)=PEEK(708+1)

:NEXT I

1130 GRAPHICS 0:SCR=PEEK<B8)+256*PEE

K (89):DL=PEEK(560>+256*PEEK(561

) +4

1140 POKE 752,l:P0KE 756,CHSET/256

1150 FOR 1=0 TO 4: POKE 708+1,COL <I) :

NEXT I:POKE 711,70

1160 POKE DL-l,4 +64:F0R 1=2 TO 10:PO

KE DL+I,4:NEXT I:POKE DL+11,5:P

OKE DL+12,5:P0KE DL+13,5:P0KE D

L+14,6
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1 170

1 180

1190

1200

1210

1220

1230

1240

1250

1260

1270

1280

1290

1300

1310

1320

1330

1340

1350

1360

1370

1380

1390

1400

1410

POKE DL+15,65:P0KE DL+16,PEEK(5

60):POKE DL+17,PEEK(561>

FOR 1=0 TO isFQR J=l TO B:FOR K

= 0 TO Is FOR L= 0 TO 1

POKE SCR+I*40+L*10+120*K+J+284,
63+I*8+J+L*128:NEXT L:NEXT K:NE
XT J:NEXT I

POSITION 0,13:? "PRESS E9E TO
RETURN"

IF STRIG(0) THEN 1210

REM RESTORE

GOSUB 1320:FOR 1=0 TO 4:P0KE 70

8+I,C0L(I>:NEXT I

SCR=PEEK(88)+256*PEEK(89)

FOR R0W=4 TO 19

FOR COL=1 TO 8

C=C0L-l:R=R0W-4:IF R>7 THEN R=R
+ 56

A=PEEK(CHSET+512+C*8+R)

POKE SCR+ROW*10+COL,A

NEXT COL:NEXT ROW

GOTO 130

REM SET UP GR.3+16 SCREEN

RESTORE 1350:FDR 1=1 TO 16:READ

A:ML*(I>=CHR*(A):NEXT I

POKE 513,INT(ADR(ML*)/256):POKE

512,ADR(ML*)-256*PEEK(513)

DATA 72,169,192,141,10,212,141,
27,208,169,10,141,26,208,104,64

GRAPHICS 3+16:P0KE 559,0:SCR=PE

EK(88)+256*PEEK(B9)

COLOR Is PLOT XL-2,YL-2:DRAWTO X

H+2,YL-2:DRAWTO XH+2,YH+2:DRAWT

0 XL-2,YH+2:DRAWTO XL-2,YL-2

DL=PEEK <560)+256*PEEK(561)+4

POKE DL+23,6+128:POKE DL+24,2:P

OKE 54286,192

POKE 87, 1 : POSITION 3,11:? #6;"E:

lim^Mtf.i;*M=." = PnfcTF 87,3

FOR 1=1 TO 15SP0KE SCR+244+I*2,

97+1sPOKE SCR+245+I*2,97+1:NEXT

I:POKE SCR+24 4,96:POKE SCR+245

,97

POKE 756,CHSET/256:POKE 559,62

FOR 1=0 TO 3:P0KE 53248+1,64+1*

32:P0KE 53256+I,3:NEXT I

RETURN

REM SAVE ROUTINE

POKE 87,l:G0SUB 1 550:PBS ITION 0

,11s? #6; "s":GOSUB 1650

TRAP 1500:OPEN #2,8,0,FN*

FOR 1=0 TO 127:PUT #2,PEEK(CHSE

T+512+1):NEXT I:FOR 1=0 TO 4:PU

T #2,PEEK(708+1):NEXT I

PUT #2,PEEK(704):CLOSE #2:G0T0

1520

GOSUB 1550:POSITION 1,11:? #6;"

ERROR ";PEEK(195);" ON SAVE":CL

OSE #2

BET #1,A

BOSUB 1550

POSITION 3,11:? #6;

1420

1430

1440

1450

1460

1470

14B0

1490

1500

1510

1520

1530

1540 POKE 54286,192:PDKE 87,3:TRAP 3

2767:RETURN

1550 COLOR 32s PLOT 0,11:DRAWTO 19,11

:RETURN

1560 REM LOAD ROUTINE

1570 POKE 87, isGOSUB 1 550:POSITION 0

,llS? #6;"1":BOSUB 1650

1580 TRAP 1620:OPEN #2,4,0,FN*

1590 FOR 1=0 TO 127:GET #2,A:P0KE CH

R W=15 TO 0 STEP -1:S0UND 0,W,12 
,W:NEXT W:POP :LET COMPILED=0:GO 
TO 130 

760 IF A=ASC("D") THEN COLOR CURR:PL 
OT SX,SY:DRAWTO X,Y:LET COMPILED 
=0:POP :GOTO 130 

770 IF A=4 THEN COLOR CURR:PLOT SX,S 
Y:DRAWTO X,Y:SX=X:SY=Y:POP :LET 
COMPILED=0:GOTO 130 

780 IF A=ASC("L") THEN 1560 
790 IF A=ASC("S") THEN IF COMPILED T 

HEN 1450 
800 IF A=ASC("S") THEN POKE 87,1:GOS 

UB 1550:POSITION 4,11:? 116;"~ 
t!il!!!l-H':Z:": GET tt 1, A: GOTO 1520 

810 IF A<> ASC("M") THEN 840 
820 GET 1I1,A:IF A<48 OR A>57 THEN RE 

TURN 
830 SPEED=A-48:RETURN 
840 IF A ( ) ASC ( to?") AND A( ) ASC ( "H") T 

HEN 890 
850 RESTORE 1980:POKE 87,1 
860 READ FNS:IF FNS="END" THEN 880 
870 GOSUB 1550:POSITION 10-LEN(FNS)1 

2,11:? #6;FNS:GET #l,A:GOTO 860 
880 GO TO 1520 
890 IF A< >156 THEN 930 
900 FOR ROW=Y*10 TO 180 STEP 10:FOR 

COL=l TO 8:POKE SCR+ROW+COL,PEEK 
(SCR+ROW+10+COL):NEXT COL:NEXT R 
OW 

910 FOR COL=l TO 8:POKE SCR+ROW+COL, 
0:NEXT COL:LOCATE X,Y,Z 

920 RETURN 
930 IF A< >157 THEN 970 

940 FOR ROW=190 TO Y*10+10 STEP -10 
950 FOR COL=l TO 8:POKE SCR+ROW+COL, 

PEEK(SCR+ROW-10+COL):NEXT COL:NE 
XT ROW 

960 Z=0:GOTO 910 
970 IF A< >ASC (" I") THEN 1010 
980 TRAP 1000:0PEN 112 ,6,0, "D:*.*":PO 

K E 87, 1 
990 INPUT 112,FNS:GOSUB 1550:POSITION 

1 , II: ? #6; FN$; : GET .. 1, A: GOTO 99 
o 

1000 CLOSE 112:GOTO 1520 
1010 RETURN 
1020 FOR 1=0 TO 3 :POKE 53248+I,0:NEX 

T I 
1030 SCR=PEEK(88)+256*PEEK(89) 
1040 FOR ROW=4 TO 19 
1050 FOR COL=l TO 8 
1060 LOC=SCR+ROW*10+COL:A=PEE K(L OC) 
1070 POKE LOC,255-A 
1080 C=COL-l:R=ROW-4:IF R >7 THEN R=R 

+56 
112'90 POKE CHSET+S12+C*S+R , A 
1100 POKE Loe,A 
1110 NEXT COL:NEXT ROW 
1120 FOR 1=0 TO 4:COL(I)=PEEK(708+I) 

:NE XT I 
11 30 GRAPHICS 0:SCR=PEEK(88)+256*PEE 

K( 89):DL=PEE K(5 60)+256*PEE K(5 61 
) +4 

1140 POKE 752,1:POKE 756,CHSET/256 
1150 FOR 1=0 TO 4: POK E 708+I,COL(I): 

NEXT I:POKE 711,70 
1160 POKE DL-l,4 +64 :FOR 1=2 TO 10:PO 

KE DL+I,4:NEXT I:PO KE DL+ll,5:P 
OKE DL+12,5:POKE DL+13,5:POKE D 
L+14,6 
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1170 POKE DL+15,65:POKE DL+16,PEEK(5 
60):POKE DL+17,PEEK(561) 

1180 FOR 1=0 TO l:FOR J=l TO 8:FOR K 
=0 TO l:FOR L=0 TO 1 

1190 POKE SCR+I*40+L*10+120*K+J+284, 
63+I*8+J+L*128:NEXT L:NEXT K:NE 
XT J:NEXT I 

1200 POSITION 0,13:? "PRESS [DiZl: TO 
RETURN" 

1210 IF STRIG(0) THEN 1210 
1220 REM RESTORE 
1230 GOSUB 1320:FOR 1=0 TO 4:POKE 70 

8+I,COL( I) :NEXT I 
1240 SCR=PEEK(88)+256*PEEK(89) 
1250 FOR ROW=4 TO 19 
1260 FOR COL=l TO 8 
1270 C=COL-l:R =ROW-4:IF R>7 THEN R=R 

+56 
1280 A=PEEK(CHSET+512+C*S+R) 
1290 POKE SCR+ROW*10+COL,A 
1300 NEXT COL:NEXT ROW 
1310 GOTO 130 
1320 REM SET UP GR . 3+ 16 SCREEN 
1330 RESTORE 1350 :FOR 1=1 TO 16:READ 

A: MLS (I) =CHRS (A): NE XT I 
1 3 40 POKE 513,INT(ADR(MLS)/256):POKE 

512,ADR( MLS) -256*PEEK(5 13) 
13512' DATA 72,169,192,141,10,212,141, 

27,208, 169, 1 0, 141,26,208, 112'4,64 
1 360 GRAPHICS 3+ 16:POKE 559,0:SCR=PE 

EK(88)+256*PEEK(89) 
1370 COLOR l:PLOT XL-2,YL-2: DRAWTO X 

H+2,Y L-2:DRAWTO XH+2,YH+2:DRA WT 
o XL-2,YH+2:DRA WTO XL-2,YL-2 

1 3 80 DL=PEEK(560) +256*~EE K (561 )+4 
1390 POKE DL+23,6+128:POKE DL+24,2:P 

OKE 54286,192 
14012' POKE 87,1:POSITION 3,11:? #6;"~ 

1.1l .iW_i¥Oh'.i.j'¥" : POKE 87,3 
1410 FOR 1=1 TO 15:POKE SCR+244+I*2, 

97+I:POKE SCR+245+I*2,97+I:NEXT 
I:POKE SCR+244,96:POKE SCR+245 

,97 
1420 POKE 756,CHSET/256:POKE 559,62 
1430 FOR 1=0 TO 3:POKE 53248+1,64+1* 

3 2:POKE 53256+I,3 :NE XT I 
1440 RETURN 
1450 REM SAVE ROU T INE 
1460 POKE 87,1:GOSU8 1550:POSITION 0 

,II:? #6; "s":. GOSUB 1650 
1470 TRAP 1500:0PEN #2,B,0,FNS 
1480 FOR 1=0 TO 127:PUT #2,PEEK(CHSE 

T+512+I):NEXT I:FOR 1=0 TO 4:PU 
T 112,PEEK(708+I):NEXT I 

1490 PUT 112,PEEK(704):CLOSE 112:GOTO 
1520 

1500 GOSUB 1550:POSITION I,ll:? 116;" 
ERROR ";PEEKC19S);" ON SAVE":CL 
OSE #2 

1510 GET #l,A 
1520 GOSUB 1550 
1530 POSITION 3; II:? #6; u6"'ft -t¥:hi.g-: 

~" 

1540 POKE 54286, 192:POKE 87,3:TRAP 3 
2767 :RETURN 

1550 COLOR 32 :PLOT 0,11: DRAWTO 19,11 
:RETURN 

1560 REM LOAD ROUTINE 
1570 POKE 87 , 1:GOSUB 1550:POSITION 0 

,II: ? #0; "l":GOSUB 1650 
1580 TRAP 1620:0PEN 112,4,0,FNS 
1590 FOR 1=0 TO 1 27 :GET #2,A:POKE CH 
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SET+512+I,A:NEXT I:FOR 1=0 TO 4

:GET #2,A:COL(I)=A:NEXT I

GET #2,A:F0R 1=0 TO 3:POKE 704+

I,A:NEXT I

CLOSE #2:POKE 54286,192:POP :TR

AP 32767:LET COMPILED=1:GOTD 12

20

GOSUB 1550:POSITION 1,11:? #6;"

ERROR ";PEEK(195);" ON LOAD":CL

OSE #2

GET #1,A

GOTO 1520

REM FILENAME INPUT

POSITION 1,11:? #6; "HT";CHR*<15

9) ;

ZL=1

POSITION 4+ZL,lisPUT #6,223

GET #1,A

IF A=155 THEN 1790

IF A=126 THEN IF ZL>I THEN ZL=Z

L-1:COLOR 32:PL0T 5+ZL,ll:G0T0

1680
IF NUM AND (A<48 OR A>57) THEN

1690

IF NUM=0 AND ZL=l AND A<65 OR A

>90 THEN 1690

IF A=42 OR A=46 OR A=58 THEN 17

60

IF (A<48 OR A>57) AND (A<65 OR

A>90) THEN 1690

IF ZL=15 THEN 1690

POSITION 4+ZL,lI:PUT #6,A:FN*(Z

L)=CHR*(A):ZL=ZL+1

GOTD 1680

NUM=0:IF ZL=l THEN POP :GOTO 15

20

FN*=FN*(1,ZL-1)1 RETURN

REM WRITE DATA

POKE 87,1:GOSUB 1550:POSITIDN 1

,11:? #6; "US." ; CHR* (159) ; :NUM=1:

GOSUB 1670

LN=0:FOR 1=1 TO LEN(FN*):A=ASC<

FN*(I))-48:IF A>=0 AND A<10 THE

N LN=LN*10+A:NEXT I

IF KLEN(FNS) THEN POP

GOSUB 1550:GOSUB 1650

TRAP 1950:OPEN #2,8,0,FN*

PRINT #2;LN;" ";:FOR 1=0 TO 4:A

=PEEK(708+1):C=INT(A/16):L=A-C*

16

PRINT #2; "SE. "; I; ", ";C; ", " ; L; : I

F I<4 THEN PUT #2,58

NEXT IiPRINT #2:LN=LN+10

FOR 1=0 TO 127 STEP 8

PRINT #2;LN;■ DATA ";

FOR J=0 TO 7:PRINT #2;PEEK(CHSE

T+512+I+J);:IF J<7 THEN PUT #2,

44

NEXT J:PRINT #2:LN=LN+10:NEXT I

TRAP 32767:CLDSE #2:G0T0 1520

GOSUB 1550:POSITION 1,11:? #6;"

#";PEEK<195);" ON WRITE"

GET #1,A

CLOSE #2:GOTO 1520

DATA E :COMPILE

DATA E-E :COLOR

DATA ^TPnr. CE-E :SETCOLOR

DATA 3 :SAVE

DATA H :LOAD

DATA D :DISK INDEX

DATA C :WRITE DATA STMTS

DATA C :MOTION (0-9)

A shape resembling the planet Saturn being edited with the

ANTIC Aerobics Editor.

2060 DATA E :PLOT

2070 DATA E :DRAWTO

2080 DATA 133SB. E : DRAWTHRU

2090 DATA [? : GRID ON/OFF

2100 DATA )3SjS &GRID COLOR

2110 DATA EaWTii n:**^:»i: LINE

2120 DATA BJfre*. EHH33=:LINE

2130 data oaa

2140 DATA END

e : quit

Program 2: Sub Attack - An Example Game

100 REM ■JHi

110 REM

120 REM

130 GOSUB 5B0:SUBS=3:GOSUB 575:REM

UMBER OF LIVES

140 PTS=0:BEAT=0:DX=0:OPTS=PTS:FIRST

MOVE=0

150 X = 1:IF PEEK (53770X 128 THEN 180

160 R=INT(4*PEEK<53770)/256)*2

170 POKE 766,1:POSITION 31,8:? SHIP*

<R*8+1,R*8+8):POSITION 31,9:? SH

IP*(R*8+9,R*8+16)

180 IF PTS>HSCR AND BEAT=0 THEN GOSU

B 910

190 IF PTSOOPTS THEN POSITION 10-LE

NCSTR* (SCORE) ) /2,23:? PTS;" "; :

OPTS=PTS

200 IF MS=0 AND FIRSTMOVE AND PEEK(5

3770) >200 THEN MS=I NT(30*PEEK(53

770))/256+400

210 POKE 766,0:POSITION 0,9:? CHR*(2

54);CHR*(28);CHR*<254);:X=X+1:IF

X=10 THEN 150

220 JS=STICK(0):FB=STRIG(0)

230 IF FB=0 AND TORP=0 THEN TORP=SCR

+SUBY*40-40+SUBX + 7* ( DX = 1) :FIRSTM

OVE=TORP:POKE 77,0

240 IF DX(JS)<>0 THEN DX = DX (JS) :POKE

77, 0

250 DY=DY(JS):IF PEEK(53279>=6 THEN

100

260 IF DY OR DXOODX THEN POSITION S

UBX,SUBY:? " <.B SPACES J ";: ODX = DX :

FIRSTMOVE=DX:POKE 77,0

270 SUBX=SUBX+DX:IF SUBX<0 OR SUBX>3

1 THEN POSITION SUBX-DX,SUBY:? "

t8 SPACES>";:SUBX=32-ABS(SUBX)

280 SUBY=SUBY+DY:IF SUBY<11 OR SUBY>
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SET+512+I,A:NEXT I:FOR 1=0 TO 4 
:GET 112,A:COL(I)=A:NEXT I 

1600 GET 112,A:FOR 1=0 TO 3:POKE 704+ 
I,A:NEXT I 

1610 CLOSE 112:POKE 54286,192:POP :TR 
AP 32767:LET COMPILED=I:GOTO 12 
20 

1620 GDSUB 1550:POSITION I,ll:? 116;" 
ERROR"; PEEK (195);" ON LOAD": CL 
OSE 112 

1630 GET .I,A 
1640 GDTO 1520 
1650 REM FILENAME INPUT 
1660 POSITION I,ll: ? 116; "U;:";CHRS(15 

9) ; 
1670 ZL=1 
1680 POSITION 4+ZL,II:PUT 116,223 
1690 GET 1I1,A 
1700 IF A=155 THEN 1790 
1710 IF A=126 THEN IF ZL > 1 THEN ZL=Z 

L-l:COLOR 32:PLDT 5+ZL,II:GOTO 
1680 

1720 IF NUM AND (A ( 48 OR A >57) THEN 
1690 

1730 IF NUM=0 AND ZL=1 AND A( 65 OR A 
>90 THEN 1690 

1740 IF A=42 OR A=46 OR A=58 THEN 17 
60 

1750 IF (A ( 48 OR A>57) AND (A ( 65 OR 
A>90) THEN 1690 

1760 IF ZL=15 THEN 1690 
1770 POSITION 4+ZL,II : PUT 116,A:FNS(Z 

L)=CHRS(A):ZL=ZL+l 
1780 GOTO 1680 

A sllape resembling Ille plallel Sa ilim beillg ediled willlille 
ANTIC Aerobics Edilor. 
2060 DATA [l; :PLOT 
2070 DATA [;: :DRAWTO 
2080 DATA [;IWI] [;: :DRAWTHRU 
2090 DATA [f : GRID ON/OFF 
2100 DATA [;IWI] [f:GRID COLOR 
2110 DATA ~13'J11· I!~ iE!#I!"I.: LINE 
2120 DATA L;31Cilie Hl#l!_#l'iOI: LINE 
2130 DATA [;IWI] !L : QUI T 
2140 DATA END 

Program 2: Sub Attack - An Example Game 
1790 NUN=l2I: IF ZL=l THEN POP: GOTO 15 100 REM .. ...,.I;W · ••• ·lij:. 

20 110 REM 
1800 FNS=FNS(I,ZL-I):RETURN 
1810 REM WRITE DATA 
1820 POKE 87,I : GOSU8 1550:POSITION 1 

, II:? #6; "m" ; CHR$ ( 159) ; : NUM= 1 : 
GOSU8 1670 

1830 LN=0:FOR 1=1 TO LEN(FNS):A=ASC( 
FNS(I»-48:IF A >=0 AND A( 10 THE 
N LN=LN*10+A:NEXT I 

1840 IF I ( LEN(FNS) THEN POP 
1850 GOSUB 1550 : GOSUB 1650 
1860 TRAP 1950:0PEN .2,8,0,FN$ 
1870 PRINT 112;LN;" ";:FOR 1=0 TO 4:A 

=PEEK(708+I):C=INT(A/16):L=A-C* 
16 

1880 PRINT "2;"SE_";I;",";C;",";L;:I 
F 1 ( 4 THEN PUT 112,58 

1890 NEXT I:PRINT 112:LN=LN+10 
1900 FOR 1=0 TO 127 STEP 8 
1910 PRINT :M2;LN;" DATA "; 
1920 FOR J=0 TO 7:PRINT 112;PEEK(CHSE 

T+512+I+J);:IF J < 7 THEN PUT "2, 
44 

1930 NEXT J:PRINT 112:LN=LN+10:NEXT I 
1940 TRAP 32767:CLOSE 112:GOTO 1520 
1950 GOSUB 1550:POSITION I,ll:? 116;" 

1I";PEEK(195);" ON WRITE" 
1960 GET 1I1,A 
1970 CLOSE 1I2:GOTO 1520 
1980 DATA ~ :COMPILE 
1990 DATA ~-~ :COLOR 
200((.1 DATA '"-131CiII. t!:-~ : SETCOLOR 
2010 DATA ~ :SAVE 
2020 DATA ~ :LOAD 
2030 DATA ~ :DISK INDEX 
2040 DATA ~ :WRITE DATA STMTS 
2050 DATA ~ :MOTION (0-9) 

120 REM 

111;1:':II·.,I __ (il~1 

140 PTS-0:BEAT-0:DX=0:0PTS=PTS:FIRST 
MOVE=0 

150 X=I:IF PEEK(53770) ( 128 THEN 180 
160 R=INT(4*PEE K (53770)/256)*2 
170 POKE 766, I:POSITION 31,8 : ? SHIPS 

(R*8+1,R*8+8):POSITION 31,9:? SH 
IP$(R*S+9,R*8+16) 

180 IF PTS >HSCR AND BEAT=0 THEN GOSU 
B 910 

190 IF PTS (> OPTS THEN POSITION 10-LE 
N(STR$(SCORE»/2,23:? PTS;" ";: 
OPTS=PTS 

200 IF MS=0 AND FIRSTMOVE AND PEEK(5 
3770»200 THEN MS=INT(30*PEEK(53 
770»/256+400 

210 POKE 766,0:POSITION 0,9:? CHRS(2 
54) ;CHRS(28) ;CHR$(254);: X=X+l: IF 

X=10 THEN 150 
220 JS=STICK(0):FB=STRIG(0) 
230 IF FB = 0 AND TORP=0 THEN TORP=SCR 

+SUBY*40-40+SUBX+7*(DX=I):FIRSTM 
OVE=TORP:POKE 77,0 

240 IF DX(JS) (> 0 THEN DX=DX(JS):POKE 
77,0 

250 DY=DY(JS):IF PEEK(53279)=6 THEN 
100 

260 IF DY OR DX (>ODX THEN POSITION S 
UBX,SUBY:? "{8 SPACES}";:ODX=DX: 
FIRSTMOVE=DX:POKE 77,0 

270 SUBX=SUBX+DX:IF SUBX(0 OR SUBX >3 
1 THEN POSITION SUBX-DX,SUBY:? " 
(8 SPACES}";:SUBX=32-ABS(SUBX) 

280 SUBY=SUBY+OY:IF SUBY < 11 OR SUBY > 
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22 THEN SUBY=SUBY-DY

P=l+B*(DX<1):POSITION SUBX,SUBY:
? SUB*(P,P+7);"<LEFT>";

IF MS=0 THEN 480

POKE SCR+MS,0:POKE SCR+MS+1,0:MS

=MS+40:IF MS>919 THEN MS=0:GOTO

480

LOC=SCR+MS:P1=PEEK<LOC):P2=PEEK(

LOC+1)

IF P1=0 AND P2= 0 THEN POKE LOG, 1

02.- POKE LOC+1 , 103: GOTO 480

FOR V=12 TO 0 STEP -3:FOR 1=0 TO

2:P0KE 711,PEEK(53770):POKE 20,

0

IF PEEK(20)<1 THEN 350

POKE LDC,EXLiI):POKE LOC+1,EXRd

):SOUND 0,70,8,V:SOUND 1 ,PEEK(53

770),0,V:NEXT I:NEXT V

POKE LOG,0:POKE LOC+1,0

IF Pl=112 OR P2=112 THEN MS=0:TO

RP=0:PTS=PTS+100:GOTO 180

FOR 1=150 TO 0 STEP -5:POSITION

SUBX,SUBY:? SUB*(FL*8+1,FL*8+B>;

:FL=1-FL

FOR J=I TO 1 STEP -20

SOUND 0,J/10,8,1/10:NEXT J:NEXT

I

SUBS=SUBS-1:IF SUBS=0 THEN 430

POSITION SUBX,SUBY:? "

<8 SPACESJ M; :SUBX=16:SUBY=22:DX =

0:DY=0:MS=0:GOSUB 575:G0T0 180

IF PTS>HSCR THEN HSCR=PTS

GRAPHICS IBsPOKE 54286,64:SETCOL

OR 4,9,14:P0SITI0N 5,0:? #6;"H3S

POSITION 5,5:? #6;"SCORE:";PTS:P

OSITION 5,11:? #6;"press L-4^1^."

IF PEEK(53279)<>6 AND STRIG(0) T

HEN 460

POKE 77,0:GOTD 100

IF TORP=0 THEN 180

IF PEEK(TORP)=112 THEN POKE TORP

,0
TORP=TORP-40:IF TORP<SCR+360 THE

N TORP=0:PTS=(PTS-10)*(PTS>10):G
OTO 180

LOC=TORP:IF PEEK<LOC>=0 THEN POK

E LOC,112*<TORP>SCR+400):SOTO 18

0

IF PEEK(TORP)=102 OR PEEK(TORP>=

103 THEN LOC=SCR+MS:P1=I12:G0T0

340

FOR V=14 TO 0 STEP -2:F0R 1=2 TO

3:L=0:R=0

FOR UP=0 TO 40 STEP 40:POKE 711,

PEEK(53770)

POKE LOC-L-UP,EXL(I):POKE LOC+R-

UP,EXR(I):A1=(PEEK(LOC-L-1)<>0):

A2=(PEEK(LOC+R+1)< >0) :NEXT UP:L=

L+Al:R=R+A2

SOUND 0,L+R,0,V:IF Al OR A2 THEN

540

NEXT IsNEXT V:TORP=0:PTS=PTS+40+

(23-SUBY)«5:GOTO 180

POSITION 1,23:? "{7 SPACES>";:FO

R 1=1 TO SUBSsPOSITION 1*2-1,23:

? ■[\"j:NEXT IsRETURN

REM "»i»"!nWWWW

590 IF NOT DIMMED THEN DIM DX(15),D

Y(15),SHIP*(128),SUB*(16),EXL(3)

,EXR<3),MSG*(100):LET DIMMED=1:H

SCR=500

240 COMPUTE! October 1983

An example ofedited graphics in the Atari game "Sub Attack."

600 GRAPHICS 0:DL=PEEK<560)+2564PEEK
(561)+4:POKE 752,1

610 SETCOLOR 0,11,4:SETCOLOR 1,0,12:

SETCOLOR 2,I,10:SETCOLOR 3,4,6:S
ETCOLOR 4,10,8

620 POKE DL-1,69:FOR 1=2 TO 23:P0KE

DL+I,4:NEXT I:POKE DL+10, I 28 + 4:P
OKE DL+24,6

630 SCR=PEEK(88)+256*PEEK(89)

640 CHSET=(PEEK(106)-S)*256:P0KE 756
,CHSET/256

650 IF PEEK(CHSET+20)=85 THEN 740

660 FOR 1=0 TO 3:FOR J=0 TO 31:POKE

SCR+H40+B0 +2 +J, IJ32 +J: NEXT J : NE

XT I

670 RESTORE 1040:FOR 1=512 TO 1023:R

EAD A:POKE CHSET+I,A:NEXT I

630 FOR 1=0 TO 127:READ A:POKE CHSET

+I,A:NEXT I

690 FOR 1=128 TO 511:P0KE CHSET+I,25

5-PEEK(57344+1):NEXT I

700 FOR 1=0 TO 7:P0KE CHSET+208+I,25

5:NEXT I:POKE CHSET+214,239

710 FOR 1=0 TO 15:READ A:POKE CHSET+

472+1,A:NEXT I

730 FOR 1=0 TO 25:READ A:POKE 1536+1

,A:NEXT I

740 PUT #6,125:P0SITI0N 30,0:FOR 1=0

TO 7:P,UT #6, I : NEXT I

750 POKE 512,0:POKE 513,6:P0KE 54286

, 192

760 RESTORE 770:FOR 1=1 TO 64:READ A

:SHIP*(I)=CHR4(A):NEXT I

770 DATA 160,160,160,160,160,160,160
, 160

780 DATA 8,9,10,11,12,13,14,15

790 DATA 32,32,IS,19,20,21,22,23

800 DATA 24,25,26,27,28,29,30,31

810 DATA 32,97,98,99,100,101,32,32

820 DATA 104,105,106,107,108,109,110

,111

830 DATA 160,160,160,160,160,160,160

, 160

840 DATA 120,121,122,123,124,125,32,

32

850 FOR 1=1 TO 16:SUB*(I)=CHR*(1+31)

= NEXT I :SUB* <16)=CHR*(32)

860 FOR 1=5 TO 15:READ A:DX(I)=A;REA

D A:DY(I)=A:NEXT I

22 THEN SUB Y=S UB Y-DY 
290 P=I+B.(DX ( I) ,POSITION SUBX,SUBY, 

? 5UB$(P,P+ 7) ; "{LEFT}"; 
300 IF MS=0 THEN 4B0 
310 PO K E SCR+MS,~:POKE SCR+MS+l,~:HS 

=MS+40, IF MS >919 THEN MS=0,GOTO 
4B0 

320 LOC=SCR+MS,Pl = PEEK(LOC),P2=PEEK( 
LOC+ 1> 

330 IF Pl=0 AND P2=0 THEN PO KE LOC,l 
02,POKE LOC+l , 103,GOTO 4B0 

340 FOR V=12 TO 0 STEP -3,FOR 1=0 TO 
2,POKE 711,PEEK(53 770),POKE 20, 

o 
350 IF PEE K (20) ( 1 THEN 350 
360 P OKE LOC,EXL( I ),PO KE LOC+l,EXR(I 

):SOUND 0,70,B,V:SDUND 1,PEE K( S 3 
770) , 0 ,V:NEXT I:NE~T V 

370 POKE LOC,0:PO KE LOC+l , 0 
3B0 IF Pl=112 DR P2=11 2 THEN MS=0:TO 

RP=0:PTS=PTS+ 1 00 :GOTO IB0 
390 FOR 1 = 150 TO 0 STEP - 5:POSITION 

SUB X,S UB Y:? 5UB$(FL*8+1,FL*8+8); 
:FL=I-FL 

400 FOR J=I TO 1 S TEP -20 
410 SOUND 0, J /10,B,I/10:NEXT J:NEXT 

I 
415 S UBS=SUBS-l:IF SUBS = 0 THEN 430 
420 POSITION SUBX,SUB Y, ? " 

( B SPACES}";:SUBX=16:SUBY=22:DX= 
0 :DY=0 :MS=0:GOSUB 575: GOTO 180 

430 IF PTS >HSCR THEN HSCR=PTS 
440 GRAPHICS IB:POKE 54286,64:SETC OL 

OR 4 ,9,14 :POSITI ON 5 , 0 : ? #6;"~ 
!:W: .W#t ;." 

450 POSITION 5, 5 : ? #6;"SCORE:";PTS:P 
OSITION 5,11: ? .6;"press L ...... i¥'a." 

460 IF PEEK(53279) <> 6 AND STRIG(0) T 
HEN 460 

470 POKE 77,0:GOTO 100 
480 IF TORP=0 THEN 1 8 0 
490 IF PEEK(TORP)=112 THEN PO KE TORP 

,0 
500 TORP=TORP-40:IF TORP < SCR+360 THE 

N TORP=0:PTS=(PTS-10).(PTS >10):G 
OTO 180 

510 LOC=TORP:IF PEEK(LOC)=0 THEN POK 
E LOC,l12.(TORP >SCR+400):GOTO 18 
o 

520 IF PEEK(TORP) = 102 DR PEEK(TORP)= 
103 THEN LOC =SCR+MS:Pl=112:GOTO 
3 40 

530 FOR V=14 TO 0 STEP -2:FOR 1=2 TO 
3:L=0:R=0 

540 FOR UP=0 TO 40 STEP 40:POKE 711, 
PEEK(53770) 

550 POKE LOC-L-UP,EXL(I):POKE LOC+R­
UP,EXR(I):Al=(PEEK (LOC-L-l) < >0): 
A2=(PEEK(LOC+R+l) ( >0):NEXT UP:L= 
L+Al:R=R+A2 

560 SOUND 0,L+R,0,V:IF Al DR A2 THEN 
540 

570 NEXT I:NEXT V:TORP=0:PTS=PTS+40+ 
(23-SUBY).5:GOTO 180 

575 POSITION 1,23:? "(7 SPACES}";:FO 
R 1=1 TO SUBS:POSITION 1.2-1,23: 
? " [\";:NEXT I:RETURN 

588 REM ....... , ....... " 

590 IF NOT DIMMED THEN DIM DX(15),D 
Y (15), SHIPS (128), SUBS (16), EXL ( 3) 
,EXR(3),MSGS(100):LET DIMMED=l:H 
SCR=500 

240 COMPUTE! October 1983 

An exampleo/edited graphics ill the Atari game "Sub Attack." , 

600 GRAPHICS 0 :0L=PEE K( 560)+256 .PE E K 
(S61)+4:POKE 752,1 

610 SETCOLOR 0,1 1,4:SETC OLO R 1,0,12: 
SETCOLDR 2,1,10:SETCOLOR 3,4,6:5 
ETCOLOR 4 , 10,8 

620 P OKE DL-l,69: F OR 1=2 TO 23:POKE 
DL+I,4:NEXT I:POKE DL+10,128+4:P 
OKE DL +24,6 

630 SCR=PEEK (88)+256.PEEK(89) 
640 CHSET=(PEEK(106)-8).256:POKE 756 

, CHSET /256 
650 IF PEE K (CHSET+20) =85 THEN 740 
660 FOR 1=0 TO 3:FOR J=0 TO 3 1,POKE 

SCR +I*40+80+2+J,I*32+J:NEX T J:NE 
XT I 

670 RESTORE 1040:FOR 1=512 TO 1023,R 
EAD A:PO KE CHSET+I,A,NEXT I 

680 FOR 1=0 TO 1 27 :READ A:PO KE CHSET 
+I ,A :NE XT I 

690 FOR 1=128 TO 511:P OKE CHSET+I,25 
5 -PEEK(57344+1 ):NEXT 1 

700 FOR 1=0 TO 7 :PO KE CHSET+208+I,25 
5:NE XT I:POKE CHS ET+214,239 

710 FOR 1=0 TO 15,REAO A:PO KE CHSET+ 
47 2+I ,A:NEXT [ 

730 FOR 1=0 TO 25,REAO A:PO KE 1536+1 
,A:NEXT I 

7 40 PUT #6,125:POSITION 30,0: FOR 1 =0 
TO 7:p'UT #6,I:NEXT I 

750 PO KE 512,0 :POKE 513,6:POKE 54286 
,192 

760 RESTORE 770:FOR 1 = 1 TO 64:READ A 
,SHIPS(I) =C HR $ (A):NE XT I 

770 DATA 1612J, 1612J, 1612J, 1 60, 1612J, 160, 1612J 
, 160 

780 DATA 8,9,10,1 1,12, 1 3 ,14,15 
7 90 DATA 32,32,18 , 19,20,21, 22 ,23 
812J0 DATA 24,25 ,2 6 , 2 7,28,29 ,30 ,31 
810 DATA 32,97,98 , 99,100,101,32,32 
820 DATA 104 ,105, 1 06,107,108,109,110 

, 111 
830 DATA 160,160, 1 6 0,1 6 0,1 60,160,160 

, 160 
840 DATA 120,121, 1 22,123,124,125,32, 

32 
850 FOR 1=1 TO 16 : SUBS(I)=CHRS(I+31) 

:NEXT I:SUBS( 16) =C HRS( 32 ) 
860 FOR 1=5 TO 15 : READ A:OX(I)=A:REA 

D A:DY(I)=A:NE XT I 



870

880

890

700

910

920

930

940

950

960

970

980

990

1000

1010

1020

DATA 1,1,1,-1,1,0,0,0,-1,1,-1,-1

,-1,0,0,0,0,1,0,-1,0,0

SUBX=16:SUBY=22:FOR 1=0 TD 3:REA

D A,B:EXL<I)=A:EXR(I)=B:NEXT I

RETURN

DATA 246,247,208,209,254,255,0,0

HSCR=PTS:MSG*=":::::::::::::::::

s::":POKE 711,90

MSG* (21 ) = "

I i s highs 8

1030

1040

1050

1060

1070

1080

1090

1 100

;.-1: :::new

E: : : : " : MSG$(LEN (MS

G*)+1>=STR*(PTS)

MSG*(LEN(MSG*)+1)=":::::::::::::

D3E3 : e 3 ":CX = 31

FOR 1=1 TO LEN<MSG*>-20

SOUND 0, 10,8, 8

POSITION 1,23:7 MSG*(I,I+17);:PO

KE 20,0

IF PEEK(20><2 THEN 970

SOUND 0,30,8,8

POSITION CX,2:? "qrstu ";:POKE 2

0,0:CX = CX-1 : IF CX=0 THEN POSITIO

N CX,2:? " £7 SPftCES}";:CX=31

IF PEEK<20)<2 THEN 1000

NEXT I:BEAT=1

COLOR 32:PL0T 0,23:DRAWTD 18,23

:PLOT 18,23:PL0T 0,2:DRAWTO 39,

2:S0UND 0,0,0,0:GOTO 575

RETURN

REM GOME CHfiRflCTERS FOLLOW

DATA 168,0,0,0,42,0,0,0

DATA 0,2,42,170,10,168,0,0

DATA 0,160,2,170,160,42,0,0

DATA 0,0,128,0,160,0,0,0

DATA 15,63,63,63,15,0,0,0

DATA 192,240,242,240,192,0,160,0

34 10,136,2,168,0,0

136,0,0,0,0

0,34,10,

0,32,160,,

0,0,0,85,85,5,0

63,95,117,85,21

85,85,85

0,0,80,170,21,5,5,0

85,117,85,170,85,213,85

80,208,80,170,85,93,85,

1480

1490

1500

1510

1520

1530

1540

1550

1560

1570

1580

1590

1600

1610

1620

1630

1640

1650

1660

1670

1680

1690

1700

1710

1720

1730

1740

1750

1760

1770

1780

1790

1800

1810

1820

1830

1840

1845

1846

1850

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

2,0

REM

0,80,0,80,85,89,84,0

0,0.0,1,85,64,0,0

4,17,4,B4,64,0,0,0

32,2,51,15,131,8,128,0

34,0,200,24 0,194,48,0,i

0,0,0,0,5,1,0,0

0, 0, 0, 2,85,93,85,5

20,20,20,170,85,93,85,

20,20,20,170,85,93,85,

0,0,0,128,85,93,85,84

, ZV> , 1 /fcJ, bS , V J..

20,20,20,170,85,93,85,85

,0,0,128,85,93,85,84

, 0,0,0,84,64, 0, 0

,128,8,32,15,131,3,2

,0, 194, 192,242,252, 192,!

0,0,0,0,84,64,0,

0,128,8,32,15,13

0,0,194,192,242,25

0,0,0,0,0,0,0,0

0,0,0,0,5,42,1,0

0,0,0,0,85,165,85,

0,0,0,3,85,85,85,8

--Machine Language «

PHA

1860 DATA 72,169,6,141,10,212,141,22

,208,169,40,141,23,208,169,10,1

41,24,208,169,128,141,26,208,10

4,64

1870 END

Program 3:
Disassembly Of The Display List Interrupt Routine

; Since this is an interrupt, we want to

save any registers we use so that when

we return from the interrupt, the

original routine won't notice anything.

PHA means to "push" the accumulator

onto the stack. The stack will hold the

previous value in the accumulator

until we "pull" it off.

;Crey<0*16 + 6)

;WSYNC (wait for synchronization)

;CoIorregisterzero (hardware)

;2*16 + 8, light orange

;Color register one. Since ML is so fast,

the TV beam still hasn't reappeared.

We'll be able to make all our changes

without having to store to WSYNC

again.

;Light white

;CoIor register two

;8*16 + 0, dark blue, for the ocean

;Background color register

;Restore accumulator

;Return from Interrupt (like RETURN

fromaGOSUB) ©
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169 6 LDA #6

141 10 212 STA SD40A

141 22 208 STA $D018

169 40 LDA #40

141 23 208 STA $D019

169 10 LDA #10

141 24 208 STA SD01A

169 128 LDA #128

141 26 208 STA SD01C

104 PLA

64 RT1

870 DATA 1,1,1,-1,1,0,0,0,-1,1,-1,-1 
,-1,O,O,O,O,1,O,-1,O,O 

889 SUBX=16:SUBY=22:FOR 1=9 TO 3 : REA 
D A,B:EXLII)=A:EXRII)=B:NEXT I 

899 RETURN 
900 DATA 246,247,208,209,254,255,O,O 
919 HSCR=PTS:MSGS=" : : ::::: :::: :::: : : 

:::" : POKE 711,90 
920 HSGS (21) ="IIiI.,:I":(1;I.II.-••• II: .. 1:::: new 

: : :high:: :,-, ... ;a-:: : : ":f1SGSCLENCf1S 
GS)+l)=STRSIPTS) 

939 HSGS(LEN(HSGS)+I)="::::: : ::: : ::: 
: : : : : : : : ": CX=31 

949 FOR 1=1 TO LENIHSGS)-29 
950 SOUND O,10,8,8 
969 POSITION 1,23:? HSGS I 1,1+17); : PO 

KE 29,9 
979 IF PEEK(20) ( 2 THEN 979 
980 SOUND O,30,8,8 
990 POSITION CX,2:? "qrstu ";:POKE 2 

9,9:CX=CX-1:IF CX=9 THEN POSITIO 
N CX,2:? "(7 SPACES}I';:CX=31 

1999 IF PEEK(29) (2 THEN 1999 
1919 NEXT I:BEAT=1 
1029 COLOR 32:PLOT 9,23:DRAWTO 18,23 

:PLOT 18,23 :PLOT 0,2:DRAWTO 39, 
2:S0UND 0,0,0,9:GOTO 575 

1939 RETURN 
1949 
1059 
1969 
1970 
1989 
1099 

REM •• Illl"[;:·~I;:r13-~ .. ~;r[;:.~'.:II::J-rrl"~'3"'~·;;"--J"iili[j'!II!.I!.!Ii'!II:: •• 
DATA 168,O,O,O,42,O,O,0 
DATA O,2,42,170,10,168,O,0 
DATA 0,160,2,170,160,42,0,0 
DATA 0,0,128,11',1611',11',0,0 
DATA 15,63 ,63,63,15,O,O,O 

192,240,242,240,192,O,160,O 1109 DATA 

1110 DATA O,34,10,136,2,168,O,O 
1120 DATA 0,32,16113,136,0, O, 0, ° 
1130 DATA O,O,O,O,85,85,5,O 
1140 DATA 0,0,192,63,95,117,85,21 
1150 DATA O,O,O,192,85,85,85,85 
1160 DATA 1,5,53,31,87,93,85,85 
1170 DATA 64,80,84,244,213,85,85,85 
1180 DATA O,O,48,15,87,93,85,85 
1190 DATA O,O,O,240,213,85,85,85 
1200 DATA 0,O,O,O,85,85,80,O 
1210 DATA 128,8,3,143,3,128,8,0 
1220 DATA 2,48,240,252,224,200,O,128 
1230 DATA O,O,O,O,O,O,5,7 
1240 DATA O,O,8,85,42,42,85,119 
1250 DATA 0,130,24,64,O,O,84,116 
1260 DATA O,2,33,0,O,O,O,O 
1270 DATA O,2,24,145,2,O,O,O 
1280 DATA O,4,O,32,80,O,O,O 
1290 DATA O,O,21,10,5,O,O ,O 
1300 DATA O,O,85,170,117,85,21,5 
1310 DATA 7,10,85,170,215,85,85,85 
1320 DATA 119,170 , 85,170,93,85,85,85 
1330 DATA 116,170,85,170,117,85,85,85 
1340 DATA O,O,85,170,215,85,85,85 
1350 DATA O,O,84,170,85,84,80,64 
1360 DATA O,O,O,128,O,O,O,O 
1370 DATA O,O,O,O,0,0,0,O 
1380 DATA 0,O,O,O,0,O,64,16 
1390 DATA 0,O,O,O,O,O,O,O 
1400 DATA O,O,O,5,O,O,85,119 
1410 DATA 0,O,0,84,128,128,85,119 
1420 DATA O,O,O,O,O,0,64,64 
1430 DATA O,4,1,5,1,4,0,0 
1440 DATA O,68,80,84,80,68,0,0 
1450 DATA O,O,80,170,21,5,5,O 
1460 DATA 85,117,85,170,85,213,85,21 
1470 DATA 80,208,80,170,85,93,85,85 

1480 DATA 85,170,85,1721,85,85,85,85 
1490 DATA 85,170,85,170,85,213,85,85 
1500 DATA 64,129,65,1721,85,93,85,85 
1'5121 DATA 16,85,221,170,85,85,80,O 
15221 DATA 0,1,4,170,80,0,21,21 
1530 DATA 0,16,16,16,16,136,0,0 
1540 DATA 1,O,0,5,31,31,5,O 
1550 DATA 84,5,4,85,213,86,85,O 
1560 DATA O,80,O,80,85,89,84,O 
1570 DATA O,O,O,1,85,64,O,0 
1580 DATA 4,17,4,84,64,O,O,O 
1590 DATA 32,2,51,15,131,8,128,0 
1600 DATA 34,O,200,240,194,48,O,8 
1610 DATA 21,0,0,0,5,1,0,0 
1620 DATA O,O,O,2,85,93,85,5 
1630 DATA 221,20,20,170,85,93,85,85 
1640 DATA 221,20,20,170,85,93,85,85 
16521 DATA 21,0,21,128,85,93,85,84 
16621 DATA 0,0,0,21,84,64,0,0 
1670 DATA 0,128,8,32,15,131,3,2 
1680 DATA O,O,194,192,242,252,192,50 
1690 DATA 0,0,21,0,0,21,0,0 
172121 DATA 0,21,0,0,5,42,1,0 
1710 DATA 0,21,0,0,85,165,85,0 
1720 DATA 0,0,0,3,85,85,85,85 
1730 DATA O,5,21,255,85,85,85,85 
1740 DATA 85,85,1215,255,85,85,85,85 
1750 DATA 21;21,21,255,85,84,85,85 
1760 DATA 0,0,0,192,80,20,80,64 
17721 DATA O,O,O,3,5,20,5,1 
1780 DATA 1,1,1,255,85,21,85,85 
1790 DATA 84,85,165,255,85,85,85,85 
1800 DATA O,64,80,255,85,85,85,85 
1810 DATA O,O,O,240,85,85,85,85 
1820 DATA 0,21,0,21,85,90,85,64 
1830 DATA 0,0,O,O,80,168,64,O 
1840 DATA 0,0,0,0,0,0,21,0 
1845 DATA 0,0,1,63,127,31,7,21 
1846 DATA 120,248,200,254,251,254,25 

2,9 
1850 REM Wl-jgw.HM'.j.'. i • .g;_¥,;a4ii ... ' 

L!' ua;Fji Oil •• '¥M W¥' ·j-l!E1H&:Ii 
1860 DATA 72,169,6,141,10,212,141,22 

,208,169,40,141,23,208,169,10,1 
41,24,208,169,128,141,26,208,10 
4,64 

1879 END 

Program 3: 
Disassembly Of The Display List Interrupt Routine 
72 

169 6 
141 10 212 
141 22 208 
169 40 
141 23 208 

169 10 
141 24 208 
169 128 
141 26 208 
104 
64 

PHA 

LOA # 6 
STA S040A 
STA 50018 
LOA # 40 
STA 50019 

LOA # 10 
STA SOOlA 
LOA # 128 
STA SOOK 
PLA 
RTI 

; Since this is an interrupt, we want to 
save any registers we use so that when 
we return from the interrupt, the 
original routine won't notice anything, 
PHA means to "push" the accumulator 
on to the stack, The stack will hold the 
previous value in the accumulator 
until we " pull" it off. 

;GreyCO-16+6) 
;WSYNC (wait for synchronization) 
;Color register zero (hardware) 
;r16 + 8, light orange 
;Color register one, Since ML is so fast, 
the TV beam still hasn' t reappeared . 
We'll be able to make all our changes 
without having to store to WSYNC 
again. 
;Light white 
;Color register two 
;8-16 + 0, dark blue, for the ocean 
;8ackground color register 
;Restore accumulator 
;Retum from Interrupt (like RETURN 
from a GOSUB) © 
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High Speed Mazer
Gary E. Marsa

This update of previous!}/ published "Maze Generator"

uses machine language to construct a random maze in

less than two seconds -for PET, VIC, and 64. Also,

there's "Munchmaze," a fast-action strategy game to

show off the maze utility, with versions for the PET

and 64.

If you tried Charles Bond's "Maze Generator" in

the December 1981 COMPUTE!, you'll remember

how fascinating it was to watch the maze being

constructed on the screen right before your eyes.

It's a clever program and lacks only one thing -

speed. It takes my PET about 38 seconds to con

struct a full-screen maze. After watching it make

several mazes, it occurred to me that a machine

language version would be much faster.

The machine language maze generator was

written on an Upgrade PET, and conversions for

Original ROMs and 4.0 ROMs were incorporated

into the loader program (Program 1). Also in

cluded are versions for the VIC-20 (Program 2)

and the 64 (Program 3).

The PET version uses 176 bytes and will fit

into one of the cassette buffers. It uses the second

cassette buffer, but 4.0 BASIC users may prefer to

use the first cassette buffer. If so, change the value

of Sin line 120 to 634. If you would like to use one

or both buffers for utility programs, instructions

for loading machine language into high RAM are

given at the end of the loader (lines 450 on).

The VIC-20 version occupies 201 bytes and

must be loaded into high memory because it's too

large for the cassette buffer. The extra bytes in

this version are needed to handle color. Screen

and border are both white, and the maze color is

chosen randomly. All colors except black and

white are used.

While typing in the loader program, make

special note of DATA items beginning with an

asterisk (*) or a plus sign (+). Be sure to include

these symbols. When you've finished typing, be

sure to SAVE the program before RUNning it.

When the program is RUN, it first POKEs the

machine language into memory and then offers a
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demonstration. Mazes will be constructed on your

screen as long as you keep pressing keys.

Speeding Up The Maze

Converting Charles Bond's algorithm from BASIC

to machine language was accomplished by a nearly

line-by-line translation of the original BASIC pro

gram. Although the machine language program

executes far faster than the original BASIC pro

gram, the maze does not appear on the screen

instantaneously. But the motion is so fast it's hard

to follow with your eyes. I timed the PET maze

construction at 1.65 seconds. The VIC and 64 ver

sions take about half as much time.

The mazes are 39 columns by 23 rows on the

PET and 64, and 21 columns by 21 rows on the

VIC. These are maximum sizes. Changing the

maze dimensions is possible, but not particularly

easy, especially if you want to center the maze on

the screen. You can try this:

PET & 64: POKES + 37,C

POKES+ 53, R

VIC: POKES+ 62, C

POKES+ 78, R

(where C is >10 or <40)

(where R is >10or <24)

(where C is >10or<22)

(where R is >10or <22)

C is the number of columns, R the number of

rows, and S the SYS address minus eight. C and R

must be odd numbers. Mazes smaller than the

maximum size will not be centered, but will start

in the upper-left-hand comer of the screen.

Munchmaze

Shortly after converting the maze generator to

machine language, I wrote a machine language

game called "Munchmaze," in which a character

hurries through the maze dropping bread crumbs

as it goes. You move your character around with

the appropriate keys and try to munch as many of

the bread crumbs as you can before the character

catches you. The game ends when the two char

acters collide or when you accumulate 10,000

points.

There are three speed levels: slow, moderate,

and fast. Both characters move at the same speed,

but the computer character beats you on the cor

ners. Also, you have to change directions manu-

High Speed Mazer 
Gory E. Morso 

This updnte of previously published "Mnze Gel/erntor" 
uses mnchille Inllgunge to cOllstruct n rnlldom mnze ill 
less thml two seconds - for PET, VIC, nlld 64. Also, 
there's "Mullchmnze, " n fns t-nction strategy gnme to 
show off the mnze utility, with versions for the PET 
nnd 64. 

If you tried Cha rles Bond's "Maze Generator" in 
the December 1981 COMPUTE!, you'll remember 
how fascinating it was to watch the maze being 
cons tructed on the screen right befo re your eyes. 
It's a clever prog ram and lacks on ly one thing­
speed. It takes my PET about 38 seconds to con­
s truct a fu ll-screen maze. After watching it make 
several mazes, it occurred to me that a mac hine 
la nguage version wou ld be much faster. 

The machine language maze generator was 
written on an Upgrade PET, and conversions for 
Original ROMs and 4.0 ROMs w ere incorporated 
into the loader program (Program 1). Also in­
cluded are versions for the VIC-20 (Progra m 2) 
and the 64 (Program 3). 

The PET version uses 176 by tes a nd wi ll fit 
into one of the cassette buffers. It uses the second 
cassette buffer, but 4.0 BASIC users may pre fer to 
use the first cassette buffe r. If so, change the value 
of S in line 120 to 634. If you would like to use one 
or both buffers for utility programs, ins tructions 
for load ing machine language into high RAM are 
given at the end of the loader (lines 450 on). 

The VIC-20 version occupies 201 bytes a nd 
must be loaded into high memory because it's too 
large for the cassette buffer. The extra bytes in 
this version are needed to handle color. Screen 
and border are both white, and the maze color is 
chosen randomly. All colors except black and 
white are used. 

While typing in the loader program, make 
specia l note of DATA items beginning with an 
as terisk n or a plus sign ( + ). Be sure to include 
these symbols. When you've fini shed typing, be 
SLlre to SAVE the program before RUNning it. 
When the program is RUN, it first POKEs the 
machine language into memory and then offers a 
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demonstration . Mazes will be cons tructed on your 
screen as long as yo u keep pressing keys. 

Speeding Up The Maze 
Converting Charles Bond's algorithm from BASIC 
to machine language was accomplished by a nea rly 
line-by-line translation of the original BASIC pro­
gram. Although the machine language program 
executes far faster than the original BASIC pro­
gram, the maze does not a ppea r on the screen · 
ins tantaneously. But the motion is so fast it' s hard 
to fo llow with yo ur eyes. I timed the PET maze 
cons truction a t 1.65 seconds. The VIC and 64 ver­
sions take about ha lf as much time. 

The mazes are 39 col umns by 23 rows on the 
PET and 64, and 21 co lumns by 21 rows on the 
VIC. These are maximum sizes . Cha ngi ng the 
maze dimensions is poss ible, but not pa rticula rl y 
easy, especially if you want to center the maze on 
the screen. You can try thi s: 

PET & 64: POKE5+ 37,C (lV he rcC is >IOor(40) 
POKE 5+53, R (lV here R is >lOor (24) 

VIC: POKE5+62,C (lVhcre Cis'10or<22) 
POKE 5 + 78, R (IV he re R is > 10 or (22) 

C is the number of columns, R the number of 
rows, and S the SYS address milllls eight. C and R 
IIIL1 St be odd 1Ill11lbers. Mazes smaller tha n the 
maximum size will not be cen tered, but wi ll start 
in the upper-left-hand co rner of the screen. 

Munchmaze 
Shortly after converting the maze generato r to 
machine language, I wrote a machine language 
game ca lled "Munchmaze," in which a cha racter 
hurries through the maze dropping bread crumbs 
as it goes. You move your cha racte r aro und with 
the a ppropriate keys and try to munch as ma ny of 
the bread crumbs as you ca n before the character 
ca tches you. The game e nds when the two cha r­
acters collide or when yo u accumulate 10,000 
pOi nts. 

There are three speed levels: slow, mode ra te, 
and fast. Both characters move at the sa me speed, 
but the compute r character bea ts you on the co r­
ners. Also, you ha ve to cha nge directi o ns manu-



It'stimeforyour
computertogrowup.
Meet PractiCalc." The world's most versatile spreadsheet at only $40.*

Games are fun when it's time to play. But at

heart, your Commodore 64'" or VIC-20™ is a full-

grown computer

straining to

gallop at the

touch of your

fingers.

But the problem

is, most software's

been designed for

toys. Not for real Commodore 64 and VIC-20.

Computers. Until now. Not just for games...

Now comes PractiCalc. And there's not much

in the world of grown

up computing it won't

do. It'll keep

addresses (in

alphabetical or

numerical order),

phone numbers

(likewise), make

Budgets, inventories,

projections, you name it...

budgets and menus,

project profits, keep

track of expenses,

inventories, investments, what have you. For

your home, your school, your business.

PractiCalc gives you

everything you'd

expect from a

spreadsheet, like

adding and

subtracting,

multiplying

'.'-'''J'i

numbers and even

trig functions. And

PractiCalc gives you

a lot more.

Want to make

a chart? Hit a key

and the high or low

resolution graphics of

PractiCalc Plus or

PractiCalc 64 will turn

High or low

resolution graphics...

lllrlt«WI II I——mi

Spreadsheet analysis

and dividing,

calculating

square roots, logarithms, exponential

numbers into graphs. It'll even printout

everything that shows on the screen.

Want a lot of facts and figures at your

fingertips? PractiCalc stores more than 2,000

cells in up to 100 columns and 250 rows. It'll

sort them, search them, or shuffle them for you.

You can add

entries, delete them,

or move them around

-numerically or

alphabetically, and

instantly, of course.

And you'll find

PractiCalc unusually

friendly, flexible, and

forgiving.

Atl of which is a far cry from just playing with

a joystick. Still,

PractiCalc has one

thing in common

with a

computer

game.

The price.

Only $40.

High-speed and

wild card search

Alpha or numeric sort...

PractiCalc bY
COMPUTER

SOFTWARE
ASSOCIATES, INC.

Exclusively distributed by Micro Software International, Inc.
The Silk Mill, 44 Oak Street, Newton Upper Falls, MA 02164 • (617) 527-7510

'$40 is suggested retail price for iape version of PractiCalc-20 ($45 for disk version; PractiCalc Plus or PractiCalc 64 = $50 for tape version, $55 for disk).

© 1983 Computer Software Associates, Inc. Commodore 64™ and VIC-20™ are trademarks of Commodore Business Machines, Inc.

It's time for your 
computer to grow up. 
Meet PractiCalc:· The world's most versatil~ spreadsheet at only $40: 

Games are fun when it's time to play. But at 
heart, your Commodore 64" or VIC·20· is a full· 
grown ~ 

straining to 
gallop at the 
touch of your 
fingers. 

But the problem 
is, most software's 
been designed for 
toys. Not for real Commodore 64 and VIC-20. 
computers. Until now. Not just for games ... 

Now comes PractiCalc. And there's not much 
in the world of grown­
up computing it won't 
do. It'll keep 
addresses (in 

. alphabetical or 
numerical order), 
phone numbers 
(likewise), make 
budgets and menus, 
project profits, keep 
track of expenses, 

Budgets, inventories, 
projections, you name it ... 

inventories, investments, what have you. For 
your home, your school, your business. 

PractiCalc gives you 
everything you'd 
expect from a 
spreadsheet, like 
adding and 
subtracting, 
multiplying 

. and dividing, 
Spreadsheet analYSIS... calculating -.-....r. 

square roots, logarithms, exponential 

numbers and even 
trig functions. And 
PractiCalc gives you 
a lot more. 

Want to make 
a chart? Hit a key 
and the high or low 
resolution graphics of 
PractiCalc Plus or 
PractiCalc 64 will turn 

High or low 
resolution graphics ... 

numbers into graphs. It'll even print out 
everything that shows on the screen. 

Want a lot of facts and figures at your 
fingertips? PractiCalc stores more than 2,000 
cells in up to 100 colurnns and 250 rows. It'll 
sort them, search thern, or shuffle them for you. 

You can add 
entries, delete them, 
or move them around 
-numerically or 
alphabetically, and 
instantly, of course. 
And you'll find 
PractiCalc unusually 

High-speed and friendly, flexible, and 
wild card search. .. forgiving. 

All of which is a far cry from just playing with 
a joystick. Still, 
PractiCalc has one 

thing in common 
with a 
computer 

game. 
The price. 

Only $40. 
Alpha or numeric sort ... 

~~~~~'" .. ~ COMPUTER 
PRACTICALC bY.ll SOFTWARE 

.. ., ASSOCIATES, INC 
Exclusively distributed by Micro Software International, Inc. 

The Silk Mill, 44 Oak Street, Newton Upper Falls, MA 02164· (617) 527-7510 
'$40 is suggested retail price for tape version of PractiCa!c-20 ($45 for disk version; PractiCalc Plus or PracliCalc 64 = $50 for tape version, $55 for diSk). 

~ 1983 Computer Software Associates, Inc. Commodore 64 '" and VIC-20'" are trademarks of Commodore Business Machines, Inc. 



ally; it doesn't. The computer moves its character

according to the same "left-turn rule" used by the

mouse in Charles Bond's original maze generator

program. You must be aware of this in order to

find temporary hiding places.

There's another tricky feature, too. Some

times, when the two characters are moving from

opposite directions toward each other, the com

puter character goes right on by and no collision

occurs. Just breathe a sigh of relief and continue

munching - you were lucky.

The maze in Munchmaze is not constructed

on the screen, but in another area of RAM. It is

then transferred to the screen, where the maze

appears all at once; then there is a one-second

delay before the action begins. If you break out of

the program for any reason just type SYS 12311 to

restart.

Programs 4 and 5 are versions of Munchmaze

for 4.0 and Upgrade PETs, respectively. Program

6 is a 64 version of Munchmaze.

If you would rather not type these programs

yourself, I'll make copies for you. Send a self-

addressed, stamped mailer, a blank cassette, and
$3 to:

Gary Marsa

32QTerrace, Apt. 2-S

Flushing, Ml 48433

I have available the Maze Generator for all PETs

and the VIC, and Munchmaze for Original, Up

grade or 4.0 PETs. Please tell me which version(s)
you want.

Special Note To 8032 And

Fat Forty Owners
Because of keyboard differences between "old

style" 40-column PETs and "Fat Forties," Munch

maze will not work properly on Fat Forties, or

8032s. Your machine is a "Fat Forty" if a bell rings

when you turn it on.

Munchmaze 4.0 will work properly on these

computers if you type in these two lines instead

of the ones that appear in the listings:

13314 DATA 255,255,255,40,0,182

13320 DATA 184,180,178,160,32,58

Program 1:
Maze Generator For 40-Column PET With

Original, Upgrade, Or 4.0 ROMs

50 REM FOR 40-COLUMN PET/CBMS WITH ORIGI

NAL, UPGRADE, OR 4.0 ROMS

100 CLR: POKE 59468,12: X=RND(-Tl)

110 P=PEEK{50003): Z=84-82*(P=0)

120 S=826: A=S

130 PRINT "{CLR){2 DOWNLOADING. . .

{2 DOWN)"

140 READ XS: IF X$="XXX" THEN 200

150 R=ASC(X$): Q=VAL(MID$(X$,1-(R<48)))

160 IF R=42 THEN X=Z+Q: GOTO 190

170 IF R<>43 THEN X=Q: GOTO 190
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180 Y=S+Q: X=INT(Y/256): Y=Y-256*X: POKE

A,Y: A=A+1

190 POKE A,X: A=A+1: GOTO 140

200 IF P=0 THEN POKE S+63,69: POKE S+66,

222

210 IF P=160 THEN POKE S+63,41: POKE S+6

4,210

220 PRINT "ACTIVATE WITH {RVS}SYS"; S+8

230 PRINT "{2 DOWNjPRESS ANY KEY FOR DEM
ONSTRATION MAZES."

240 PRINT "{2 DOWNjPRESS 'Q?1 WHEN YOU WA

NT TO QUIT.{3 DOWN}": GOTO 260

250 SYS S+8: PRINT "{HOME}PRESS KEY..."

260 GET X$: IP X?="" THEN 260

270 IF X$<>"Q" THEN 250

280 DATA 1, 0, 216, 255, 255, 255, 40, 0

, 169, 81

290 DATA 133, *0, 169, 40, 133, *2, 169,

128, 133, *1

300 DATA 133, *3, 169, 147, 32, 210, 255

, 162, 0, 160

310 DATA 0, 169, 160, 145, *2, 200, 192,

39, 208, 249

320 DATA 24, 165, *2, 105, 40, 133, *2,

144, 2, 230

330 DATA *3, 232, 224, 23, 208, 229, 160

, 0, 169, 4

340 DATA 145, *0, 32, 127, 223, 165, 140

, 41, 3, 133

350 DATA 1, 170, 10, 168, 24, 185, +0, 1

01, *0, 133

360 DATA *4, 185, +1, 101, *1, 133, *5,

24, 185, +0

370 DATA 101, *4, 133, *2, 185, +1, 101,

*5, 133, *3

380 DATA 160, 0, 177, *2, 201, 160, 208,

18, 138, 145

390 DATA *2, 169, 32, 145, *4, 165, *2,

133, *0, 165

400 DATA *3, 133, *1, 76, +62, 232, 138,
41, 3, 197

410 DATA 1, 208, 189, 177, *0, 170, 169,

32, 145, *0

420 DATA 224, 4, 240, 26, 138, 10, 168,

162, 2, 56

430 DATA 165, *0, 249, +0, 133, *0, 165,
*1, 249, +1

440 DATA 133, *1, 202, 208, 238, 76, +62

, 96, XXX

450 REM MAKE THESE ADDITIONS & CHANGES T

O LOAD MACHINE CODE INTO HIGH RAM:

460 REM

470 REM{2 SPACES}70 P=PEEK{50003): M=52-
82*(P=0)

480 REM[2 SPACES}80 Y=PEEK(M)+256*PEEK(M
+U-177: X=INT(Y/256): Y=Y-256*X

4$0 REM {2 SPACES}90 POKE M,Y: POKE M+l,X
: POKE M-4,Y: POKE M-3,X

500 REM{2 SPACES}110 P=PEEK(50003): Z=84
-82*(P=0): M=52-82*(P=0)

510 REM{2 SPACES}120 S=PEEK(M)+256*PEEK(
M+l): A=S

Program 2: Maze Generator For VIC

10 REM MAZE (VIC)

20 REM MAZE GENERATOR IN MACHINE LANGUAG

E

ally; it doesn' t. The computer moves its character 
acco rding to the same " left-turn rule" used by the 
mouse in Cha rl es Bond's origina l maze generator 
program. You must be aware of this in order to 
find temporary hiding places . 

There's another tricky feature, too. Some­
times, when the two characters are moving from 
opposite di rections toward each other, the com­
pu ter character goes right on by and no collision 
occurs. Just brea the a sigh of relief and continue 
munch ing - you were lucky. 

The maze in Munchmaze is not constructed 
on the screen, but in another area of RAM. It is 
then transfe rred to the screen, where the maze 
appears all at once; then there is a one-second 
delay befo re the action begins. If you break out of 
the program for any reason just type SYS 12311 to 
res tart. 

Programs 4 and 5 are versions of Munchmaze 
for 4.0 and Upgrade PETs, respectively. Program 
6 is a 64 version of Munchmaze. 

If you wou ld rather not type these programs 
yourself, I' ll make copies for you. Send a self­
addressed, s tamped mai ler, a blank cassette, and 
$3 to: 
Cary Marsa 
320 Terrace, ApI. 2-$ 
Flushillg, MI48433 

I have avai lable the Maze Generator fo r all PETs 
and the VIC, and Munchmaze for Origina l, Up­
grade or 4.0 PETs. Please tell me which version(s) 
you want. 

Special Note To 8032 And 
Fat Forty Owners 
Because of keyboard differences between "old 
style" 40-column PETs and " Fat Forties," Munch­
maze will not work properly on Fat Forties, or 
8032s. Your machine is a "Fat Forty" if a bell rings 
when you turn it on. 

Munchmaze 4.0 will work prope rl y on these 
computers if you type in these two lines instead 
of the ones that appear in the listings: 

13314 DATA 255,255,255,40,0,182 
13320 DATA 184,180,178,160,32,58 

Program 1: 
Maze Generator For 40-Column PET With 
Origina l, Upgrade, Or 4.0 ROMs 
50 REM FOR 40- COLUMN PET / CBMS WITH ORIGI 

NAL, UPGRADE, OR 4.0 ROMS 
100 CLR: POKE 5946B,12 : X=RND(-TI} 
110 P=PEEK(50003} : Z=B4- 82*(P=0} 
120 S=826 : A=S 
130 PRINT "[CLR}{2 DOWN}LOADING ... 

[2 DOWN}" 
140 READ X$: IF X$="XXX" THEN 200 
150 R=ASC(X$}: Q=VAL(MID$(X$ , I - (R<48}}} 
160 IF R=42 THEN X=Z+Q : GOTO 190 
170 IF R<>43 THEN X=Q: GOTO 190 
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180 Y=S+Q: X= INT(Y/2 56}: Y=Y-256*X: POKE 
A,Y : A=A+1 

190 POKE A,X : A=A+1 : GOTO 140 
200 IF P=0 THEN POKE S+63 , 69: POKE S+66 , 

222 
210 IF P=160 THEN POKE S+63,41: POKE S+6 

4,2Hl 
220 PRINT "ACTIVATE WITH [RVS}SYS" ; S+8 
230 PRINT ,, [ 2 DOWN} PRESS ANY KEY FOR DEM 

ONSTRAT I ON MAZES. " 
240 PRINT "[2 DOWN}PRESS 'Q1' WHEN YOU WA 

NT TO QUIT.[3 DOWN}" : GOTO 260 
250 SYS S+8 : PRINT "[HOME}PRESS KEY . . . " 
260 GET X$: IF X$=·· ·· THEN 260 
270 IF X$<> "Q" THEN 250 
280 DATA 1 , 0 , 216, 255 , 255 , 25 5 , 40 , 0 

, 169 , 8 1 
290 DATA 133 , *0, 169, 40, 133 , *2, 169, 

128 , 133, *1 
300 DATA 133, *3, 169, 147, 32, 210, 255 

, 162, 121 , 160 
310 DATA 0 , 169 , 160 , 145 , *2 , 200, 192 , 

39, 208, 249 
320 DATA 24 , 165 , *2 , 105 , 40, 133, *2 , 

144, 2, 230 
330 DATA *3, 232 , 224 , 23 , 208 , 229 , 160 

, 0, 169, 4 
340 DATA 145, *0, 32 , 127 , 223 , 165 , 140 

, 41 , 3 , 133 
350 DATA 1 , 170 , 10 , 168, 24, 185, +0, 1 

en , *121 , 133 
36121 DATA *4 , 1 85, +1, 1 1211, *1, 133 , *5 , 

24 , 18 5, +0 
3 70 DATA 101, *4 , 133 , *2 , 185, +1 , 10 1 , 

*5 , 133 , *3 
380 DATA 160 , 0 , 17 7 , *2 , 201, 160 , 208, 

18 , 138 , 145 
390 DATA *2, 169, 3 2 , 145 , *4 , 165, *2 , 

133, *0 , 16 5 
400 DATA *3, 1 33 , *1 , 76 , +62 , 232, 138 , 

41, 3 , 1 97 
4 10 DATA 1 , 208 , 189, 177, *0, 170, 169, 

32, 145 , *121 
420 DATA 224 , 4, 240, 26 , 138, 10 , 168, 

162 , 2, 56 
430 DATA 165, *0 , 249 , +0, 133, *0, 165 , 

*1, 249 , +1 
440 DATA 133 , *1, 202, 208 , 238, 76 , +62 

, 96, xxx 
450 REM MAKE THESE ADDITIONS & CHANGES T 

460 
470 

480 

490 

500 

510 

o LOAD MACHINE CODE INTO HIGH RAM: 
REM 
REM[2 SPACES}70 P=PEEK(50003}: M=52-
82*(P=0} 
REM[2 SPACES}80 Y=PEEK(M}+256*PEEK(M 
+1}-177: X= INT(Y/ 256}: Y=Y- 256*X 
REM[2 SPACES }90 POKE M,Y: POKE M+1 , X 
: POKE M- 4,Y: POKE M-3 , X 
REM[2 SPACES}110 P=PEEK(50003}: Z=84 
- 82*(P=0}: M=52-82*(P=0} 
REM[2 SPACES}120 S=PEEK(M}+256*PEEK( 
M+1}: A=S 

Program 2: Maze Generator For VIC 

10 REM MAZE (VIC) 
20 REM MAZE GENERATOR IN MACHINE LANGUAG 

E 
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I Overview

■Si
BASIC Tutorial

0 — Using CodePro-64

1 — CBM-64 Keyboard Review

2 — Introduction to BASIC

3 — BASIC Commands
4 _ BASIC Statements

5 — BASIC Functions

Graphics & Music

6 — Keyboard GRAPHICS

7 — Introduction to SPRITES

8 — SPRITE Generator

9 — SPRITE Demonstrator

A — Introduction to MUSIC

°B — MUSIC Generator

C — MUSIC Demonstrator

Other Options
K — Keyword Inquiry

R — Run Sample Programs

SELECT CHOICE OR HIT SPACE FOR DEFAULT

NEW! For the Commodore 64

ANNOUNCING

CodePro-64

A new concept in
interactive visual

learning...

Now you can learn lo code m BASIC and develop

advanced programming skills with graphics, sprites ana

music—visually. You learn by interacting with CodePro-

64. a new concept in interactive visual learning.

SEE PROGRAM EXECUTION

Imagine actually seeing BASIC statements execute

CodePro-64 guides you through structured examples of

BASIC program segments You enter the requested data

or let CodePro-64 do the typing (or you (It will not let you

make a mistake.)

After entering an example you invoke our exclusive

BasicView*" which shows you how the BASIC program

example executes.

You step through and actually see the execution of

sample program statements by simply pressing the space

bar CodePro-64 does Ihe rest.

You see statements with corresponding flow chart

graphics and variable value displays You learn by visual

examples

EXTENSIVE TUTORIAL

CodePro-64's extensive tutorial guides you through

each BASIC command program statement, and tunct on

You gel dear explanations Then you enter program

statements as interactive examples Where appropriate,

you invoke BasicView to see examples execute and

watch tnetr flow ciarts ana variables change

By seeing graphic displays ol program segment execu

tion you learn Oy visual example You learn faster and

grasp programming concepts easier With CodePro-64

Df;cause you immediately see the results ot your input

You control your learning You can go through the tulor-

ai sequentially, or return to the mam menu and select

different topics, or use keywords to select language ele

ments to study You can page back and forth between

screens within a topic at Ihe touch of a function key

CodePro-64 lets you follow your interests and prac

tice with interactive examples But you can never gel

"lost' Fl will always return you to the mam menu Once

you have practiced and mastered the BASIC language

elements you move on to more advanced concepts You

learn about sprite and music programming

SPRITE GENERATOR & DEMONSTRATOR

CodePro-64's sprite generator lets you define your

own sprites on the screen. You learn how to detine sprites

and what data values correspond to your sprite defini

tions. (You can then use these values to write your own

programs ) You can easily experiment with different defi

nitions and make changes to immediately seethe effects.
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We also help you learn to program with sprites by giving

you a sprite demonstrator so you can see the effect of

changing register values You can experiment By moving

your sprite around in a screen segment, change its color

or priority, and see the effects of your changes You learn

tt^ visual examples

MUSIC GENERATOR & DEMONSTRATOR

To teach you music programming CodePro-64 gives

you an interactive music generator and demonstrator

First we help you set all your SID parameters (attack/

decay, sustain/release, waveform, etc ) Then you enter

notes to play and we show your tune graphically as it

plays, note by note, on the scale You learn by seeing and

hearing the results of your input.

OUR GUARANTEE

We guarantee your satisfaction. You must be

satisfied with CodePro-64 for the Commodore-

64. Try ii for 10 days and if for any reason you are

not satisfied return it to us (undamaged) for a full

refund. No risk.

Our music demonstrator lets you experiment with var

ious combinations of music programming parameters

and hear the results You can quickly modify any of the

SID register values to hear the effects ot the change For

example, you could easily change waveform and a:tack/

decay values while holding ail other SID values constant

By seeing your input and hearing the result you Quickly

learn how lo create new musical sounds and special

sound effects

AND MORE...

We don't have enough space to tell you everything

CodePro-64 offers You need to see for yourself BASIC

tutorials, graphics, sprites, music, keyboard review, sam

ple programs—the mam menu shown above gives you

just a summary of the contents of this powerful educa

tional product

Whether you're a beginning programmer or an experi

enced professional. CodePro-64 will help you improve

your Commocore 64 programming skills We're sure

because CodePro-64 was developed by a team of Iwo

professionals witnover25 years of software development

experience

CodePro-64 is a professional quality educational pro

gram for Ihe serious student of personal computing And

it's fully guaranteed. Order yours loday

HOW TO ORDER

Order your copy of CodePro-64 today by mail or phone

Send only $59 95 plus S3 00 shipping and handling lo.

SYSTEMS MANAGEMENT ASSOCIATES

3700 Computer Drive. Dept C

Raleigh, NC 27609

Please specify tape or diskette version MasterCard/

VISA accepted For faster service on credit card orders

call(9i9)-787-7703

Commodore 64 is a trademark of Commodore Business

Machines, Inc

Ad no 733, Copyright 1983, SMA

Dealer inquiries invited.

Now you can tearn to code In BASIC and develop 
advanced programming skills with graphics. sprites and 
muslc-vm..lty. You learn by Interacting with CodePro· 
64 . a new concept In Interactive visual learning. 

SEE PROGRAM EXECUTION 
Imagine actually seeing BASIC statements execute 

COdePro-64 gUides you through structured ell:amples 01 
BASIC program segments You enter the requested data 
or let CodePro·64 do the tYPing lor you (It will not let you 
make a mistake.) 

Alter entering an example you Invoke our ell:cluslve 
8asicVtew·· which .hows you how the BASIC progr.m 
ell:.mp!e executes. 

You step through and actually see the ell:ecutlon 01 
sample program statements by Simply presSing the space 
bar CodePro-64 does the rest 

You see statements with corresponding ftow chart 
graphic. and vanable value displays You learn by visual 
examples 

EXTENSIVE TUTORIAL 
CooePro·6<1 s e)ltenSlve tutorial gUJdes you through 

eaCh BAStC command program statement. and func t on 
You gel c lear explanallons Then you enter program 
statements as Interachve examples Where appropriate 
you Invoke 8aslcVlew to see e)lamples execule and 
Natch Ine,r 110'11 cnans and varlabl€s change 

By seeing graphiC displays at program segment execu· 
lion you learn by visual example You learn lasler and 
grasp programming concepts easier With CodePro-6<I 
oecause you Immed.ately see the results ot your Input 

You control yOur learning YOu can go through the tulO'­
al sequentially or return 10 The main menu and select 
eMlerent IOpICS. or use keywords to select language ele­
ments 10 study You can page back and torlh between 
,>creens Within a tOpiC at the tOuCh 01 a lunctlon key 

NEW! For the Commodore 64T
" 

ANNOUNCING 

CodePro-64TM 
A new concept in 
interactive visual 

learning ••• 

CodePro·6<1 lets you tollow your Inleresl . and prac ­
lice With Interactive ell:amples BuT you can never get 
"'ost" Fl will always return you to Ihe ma in menu Once 
you have practiced and mastered the BASIC language 
elements you move on to more advanced concepts. You 
learn about spflte and mUSIC progra mming 

SPRITE GENERATOR & DEMONSTRATOR 
CodePro- 64 's spnte generator lets you define your 

own .prites ()(I the screen. You learn how to deline sprites 
and what data values correspond to your spll te delinl­
tions. (You can then use these values to write your own 
programs.) You can easily experiment With dlJterent dell­
nlhons and make changes to Immediately see the effects 

We also help you learn to progra m wah sprlles by glvmg 
you a sprile demonstrator so you can see Ihe ellec t 01 
changmg register vatues You can experiment by moving 
your sprite around In a screen segment. Change Its color 
or ptlOflly. and see the etfec ls 01 your changes YOu learn 
by VIsual examples 

MUSIC GENERATOR & DEMONSTRATOR 

To Teach you mUSIc programming CodePro·64 g ives 
you an mlerac tlve mUSIC generatQl' and demOflSltalOr 
First we help you set all your StD parameters (attack I 
decay. sustain/ release. wavelorm. etc .). Then you enter 
notes to play and we .how your tune graphically as II 
p lays, note by note. on the scale You learn by seeing and 
heating the results 01 your mput 

OUR GUARANTEE 
We guaten ... your .. U f ction. You must be 

satisfied wilh CodePro-64 for the Commodore-
64. Tryil lor 10 daysand illor any reason you are 
not sal isfied retum ilia us (undamaged) for a full 
refund. No riek. 

Our mUSIC demonstrator fets you experiment With var · 
10US combinat IOns 01 mUSIC programming parameters 
and hear the resulls You can quickly modify any 01 the 
SID regi.ler values to hear Ihe etlccts 01 me change For 
c lI:ample. you could eaSily change wavelorm and a:tack l 
decay values while hOlding all other SID values constant 
By seeing your Input and healing the result you C;Ulckly 
learn how to create new mUSical sounds and speCial 
sound etfecls 

AND MORE ... 
We don·t have enough space to tell you everything 

CodePro·6<1 o ilers You need to see lor yoursell BASIC 
tutorlats. graphiCS. sptl tes. musIc. keyboard review sam­
ple programs-me main menu shown above gives you 
lust a summary 01 the contents 01 this powerful educa­
tional produc t 

Whether you're a beglnmng programmer or an ell:peft­
enced profesStOnal CodePro· 6J WII! help you Improve 
your Commooorc 6<\ proglammlng Ski lls We're sure 
because CodePro-64 was developed by a team 01 two 
prOfeSSionalS With over 25 years 01 software development 
e)lpeflence 

CodePro·6<\ ,s a prolesslonal Quatlty educational pro· 
gram for the seflous STudent of personal computing And 
II'S tully guaranteed. Order yours Today 

HOW TO ORDER 
Order your copy of CodePro·64 today by mall or phone 

Send only S59 95 pluS 53 00 Shipping and handling to 
SYSTEMS MANAGEMENT ASSOCIATES 

3700 Computer Ol IVe, Dept C 
Raleigh. N C 27609 

Please specify tape or diskette verSion MasterCard l 
VISA accepted For laster serVice on credit card orders 
caU (919)·7877703 

Commodore 6<1 IS a trademark at Commodore BUSiness 
Machines. Inc 
Ad no 733. Copynght 1983. SMA 
Dealer inquiries invited. 



A game of "Munchmaze" being played on the 64.

50 REM FOR THE VIC-20 (ANY MEMORY SIZE)

100 Y=PEEK(55)+256*PEEK(56)-202: X=INT(Y

/256): Y=Y-256*X

110 POKE 55,Y: POKE 56,X: POKE 51,Y: POK

E 52,X

120 CLR: POKE 36879,27: PRINT CHR$(142);

: X=RND(-TI)

130 S=PEEK(55)+256*PEEK(56): A=S

140 PRINT "{CLR}{2 DOWN}LOADING..."

150 READ X$: IF X$="XXX" THEN 200

160 R=ASC(X$): Q=VAL{MID?(X$,1-(R<48)))

170 IF R<>43 THEN X=Q: GOTO 190

180 Y=S+Q: X=INT(Y/256): Y=Y-256*X: POKE

A,Y: A=A+1

190 POKE A,X: A=A+1: GOTO 150

200 PRINT "(HOME}": IF PEEK(210)<>16 THE
N 220

210 POKE S+17,16: POKE S+45,148: POKE S+

48,149

220 PRINT "{DOWNjACTIVATE WITH"

230 PRINT "{2 SPACES}{RVSJsYS"; S+8
240 PRINT "[2 DOWN}PRESS ANY KEY FOR"
250 PRINT "DEMONSTRATION MAZES."

260 PRINT "E2 DOWN]PRESS 'Q' WHEN YOU"

270 PRINT "WANT TO QUIT.": GOTO 290

280 SYS S+8: PRINT "{HOME}PRESS KEY..."
290 GET X$: IF X?="" THEN 290

300 IF X$o"Q" THEN 280

310 PRINT "{CLR}": POKE 36879,27

320 DATA 1, 0, 234, 255, 255, 255, 22, 0

, 169, 45

330 DATA 133, 87, 169, 22, 133, 89, 169,

30, 133, 88

340 DATA 133, 90, 169, 25, 141, 15, 144,

32, 95, 229

350 DATA 32, 148, 224, 165, 143, 41, 7,

48

, 153, 0, 150, 153,

201, 2,

360 DATA 245, 160

0, 151, 200

370 DATA 208, 247

160, 145, 89

380 DATA 200, 192

, 89, 105, 22

390 DATA 133, 89, 144, 2, 230, 90, 232,

246 COMPUTE! October 1983

162, 0, 160, 0, 169,

21, 208, 249, 24, 165

224, 21, 208

400 DATA 229, 160, 0, 169, 4, 145, 87, 3

2, 148, 224

410 DATA 165, 143, 41, 3, 133, 1, 170, 1

0, 168, 24

420 DATA 185, +0, 101, 87, 133, 91, 185,

+1, 101, 88

430 DATA 133, 92, 24, 185, +0, 101, 91,

133, 89, 185

440 DATA +1, 101, 92, 133, 90, 160, 0, 1

77, 89, 201

450 DATA 160, 208, 18, 138, 145, 89, 169

, 32, 145, 91

460 DATA 165, 89, 133, 87, 165, 90, 133,

88, 76, +87

470 DATA 232, 138, 41, 3, 197, 1, 208, 1

89, 177, 87

480 DATA 170, 169, 32, 145, 87, 224, 4,

240, 26, 138

490 DATA 10, 168, 162, 2, 56, 165, 87, 2
49, +0, 133

500 DATA 87, 165, 88, 249, +1, 133, 88,

202, 208, 238

510 DATA 76, +87, 96, XXX

Program 3: Maze Generator For The 64

10 1=49152:IFPEEK(1+2)=216THENSYS49160:E
ND

20 READ A:IF A=256 THEN SYS 49160:END

30 POKE I,A:I=I+1:GOTO 20

49152 DATA 1,0,216,255,255,255,40

49160 DATA 0,169,81,133,251,169,40

49168 DATA 133,253,169,4,133,252,133

49176 DATA 254,169,147,32,210,255,162

49184 DATA 0,160,0,169,160,145,253

49192 DATA 200,192,39,208,249,24,165

49200 DATA 253,105,40,133,253,144,2

49208 DATA 230,254,232,224,23,208,229
49216 DATA 160,0,169,4,145,251,169

49224 DATA 255,141,15,212,169,128,141

49232 DATA 18,212,173,27,212,41,3

49240 DATA 133,173,170,10,168,24,185

49248 DATA 0,192,101,251,133,170,185
49256 DATA 1,192,101,252,133,171,24

49264 DATA 185,0,192,101,170,133,253
49272 DATA 185,1,192,101,171,133,254

49280 DATA 160,0,177,253,201,160,208
49288 DATA 18,138,145,253,169,32,145

49296 DATA 170,165,253,133,251,165,254
49304 DATA 133,252,76,62,192,232,138
49312 DATA 41,3,197,173,208,189,177

49320 DATA 251,170,169,32,145,251,224

49328 DATA 4,240,26,138,10,168,162

49336 DATA 2,56,165,251,249,0,192

49344 DATA 133,251,165,252,249,1,192

49352 DATA 133,252,202,208,238,76,62

49360 DATA 192,169,1,160,0,153,0

49368 DATA 216,153,0,217,153,0,218

49376 DATA 153,0,219,200,208,241,96,256

Program 4: Munchmaze For 4.0 PETs

5 PRINT"{CLR}PLEASE WAIT...."
10 1=12288

20 READ A:IF A=256 THEN SYS 12311

30 POKE I,A:I=I+1:GOTO 20

12288 DATA 20,4,10,0,88,178

12294 DATA 187,40,171,84,73,41

12300 DATA 58,158,49,48,52,56

A gallic of "MII 1Ie1l1l1aze" beillg played oll ifle 64. 

50 REM FOR THE VIC-21il (ANY MEMORY SIZE) 
11il1il Y=PEEK(55)+256*PEEK(56)-202 : X=INT(Y 

/ 256): Y=Y-256*X 
110 POKE 55,Y: POKE 56 , X: POKE 51 , Y: POK 

E 52 , X 
120 CLR: POKE 36879 , 27: PRINT CHR$(142); 

: X=RND (-TI) 
1 30 S=PEEK(55)+256*PEEK(56): A=S 
140 PRINT "(CLR)(2 DOWN}LOADING ... " 
150 READ X$: IF X$="XXX" THEN 200 
160 R=ASC(X$): Q=VAL(MID$(X$ , 1 - (R<48») 
171il IF R<>43 THEN X=Q , GOTO 191il 
180 Y=S+Q : X=INT(Y/256) : Y=Y- 256*X: POKE 

A, Y: A=A+1 
190 POKE A, X: A=A+1: GOTO 150 
200 PRINT "(HOME}" : IF PEEK(210)<>16 THE 

N 220 
210 POKE S+17,16: POKE S+45 , 148: POKE S+ 

48 , 149 
220 PRINT "(DOWN}ACTIVATE WITH" 
230 PRINT "( 2 SPACES ) (RVS) SYS "; S+8 
240 PRINT " ( 2 DOWN) PRESS ANY KEY FOR " 
250 PRINT " DEMONSTRATION MAZES." 
261il PRINT "(2 DOWN}PRESS 'Q ' WHEN YOU" 
271il PRINT "WANT TO QUIT.", GOTO 290 
280 SYS S+8: PRINT "(HOME}.pRESS KEY . . . " 
291il GET X$ : IF X$= " " THEN 291il 
300 IF X$<> "Q" THEN 280 
310 PRINT "(CLR}": POKE 36879,27 
320 DATA 1, 0 , 234 , 255 , 255 , 255 , 22 , 0 

, 169 , 45 
330 DATA 133 , 87, 169, 22 , 133 , 89, 169 , 

30, 133 , 88 
340 DATA 133 , 91il , 169 , 25, 141 , 15, 144 , 

32, 95 , 229 
350 DATA 32, 148 , 224 , 165 , 1 43 , 41 , 7, 

201, 2, 48 
360 DATA 245, 160 , 0 , 153, 0, 150 , 153, 

0, 151 , 200 
370 DATA 208, 247 , 162 , 0, 160 , 0, 169 , 

160, 145, 89 
381il DATA 200, 192, 21 , 208 , 249 , 24 , 165 

I 89 , 1(215, 22 
391il DATA 1 33 , 89 , 144 , 2 , 230 , 90, 2 3 2, 
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224, 21, 208 
401il DATA 229, 160, 0 , 169, 4 , 145, 87, 3 

2 , 148 , 224 
410 DATA 165, 143 , 41 , 3, 133 , I , 170, 1 

0, 168 , 24 
420 DATA 185 , +0 , 101, 87 , 133, 91 , 185, 

+1 , 101 , 88 
431il DATA 133, 92, 24, 185 , +Iil, 101 , 91, 

133 , 89, 185 
440 DATl'< +1 , 11il1 , 92 , 133 , 91il , 160 , 0 , 1 

77 , 89, 201 
450 DATA 160, 208, 18 , 138 , 145 , 89 , 169 

, 32, 145, 91 
460 DATA 165 , 89, 133, 87, 165 , 90 , 133, 

88, 76 , +87 
470 DATA 232, 138, 41, 3, 197, 1, 208, 1 

89 , 177 , 87 
480 DATA 170 , 169, 32, 145 , 87, 224, 4, 

241il , 26 , 138 
491il DATA 11il , 168, 162, 2, 56, 165, 87 , 2 

49, +0, 133 
500 DATA 87, 165, 88, 249, +1 , 133 , 88 , 

202, 208 , 238 
510 DATA 76 , +87, 96 , XXX 

Program 3: Maze Generator For The 64 
11il I=49152:IFPEEK(I+2) =216THENSYS49160:E 

ND 
20 READ A:IF A=256 THEN SYS 49160:END 
30 POKE I,A:I=I+1:GOTO 20 
49152 DATA 1,0,216, 255 , 255 , 255,40 
49161il DATA 0 , 169,81 , 133,251 , 169,40 
49168 DATA 133 , 253,169,4,133,252, 133 
49176 DATA 254,169 , 147,32 , 210 , 255 , 162 
49184 DATA 0 , 160,0 , 169 , 160,145,253 
49192 DATA 200 , 192 , 39,208,249 , 24,165 
49200 DATA 253,105 , 40 , 133 , 253 , 144 , 2 
49208 DATA 230,254 , 232 , 224,23 , 208 , 229 
49216 DATA 160 , 0 , 169 , 4 , 145 , 251,169 
49224 DATA 255 , 141 , 15 , 212,169 , 128,141 
49232 DATA 18 , 212 , 173 , 27 , 21 2 , 41 , 3 
492 40 DATA 133 , 173 , 170 , 10 , 168,24 , 185 
49248 DATA 0, 192 , 101 ,251 , 133 , 170 , 185 
492 56 DATA 1, 192,101 ,252 ,1 33 , 171 , 24 
4926 4 DATA 185 , 0 ,1 92 , 101 , 170 , 133 , 253 
49272 DATA 185 , 1 , 192 , 101 ,17 1 , 133 , 254 
49280 DATA 160 , 0 , 177 , 253 , 201, 160,208 
49288 DATA 18,138,145,253,169,32,145 
49296 DATA 170 , 165 , 253 , 133 , 251 , 165 , 254 
49304 DATA 1 33 , 252,76 , 62 , 192 , 232,138 
493 1 2 DATA 41, 3 ,1 97, 1 73,208 , 189 , 177 
49320 DATA 251 , 170 , 169 , 32 , 145 , 251 , 224 
49328 DATA 4 , 240 , 26 , 138,10 , 168,162 
49336 DATA 2 , 56 , 165 , 251,249 , 0,192 
49344 DATA 133 , 251 , 165 , 252 , 249,1 , 192 
49352 DATA 133 , 252 , 202 , 208,238,76,62 
49360 DATA 192,169 , 1,160 , 0,153 , 0 
49368 DATA 216,153,0 , 217 , 153,0 , 218 
49376 DATA 153 , 0 , 219 , 200,208 , 241,96,256 

Program 4: Munchmaze For 4.0 PETs 

5 PRI NT" (CLR) PLEASE WAIT ... . " 
10 1=12288 
20 READ A:IF A=256 THEN SYS 1 23 1 1 
30 POKE I , A:I=I+1 : GOTO 20 
12288 DATA 20,4 , 10 , 0 , 88,178 
12294 DATA 187,40, 1 7 1 ,84 , 73, 41 
1 2 3 01il DATA 58 ,158 , 4 9 , 48,52 ,5 6 
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CRICKET ■ From the company that brought you Asteroidz, Munchman and a host of other

blockbusters. We now present CRiCKET. This is a challenging game with a cast of characters you

will love and hate. All you have to do is get Cherp from one side of the road to the river and then

across the river. Not so fast though. First you have to figure out how to dodge the traffic and get to

the center. Then how are you going to get across the river? Look here comes a log — even a turtle.

Hitch a ride across the river and jump from one to the other. Keep a sharp eye out for Ade the Gator.

He ioves to have crickets for lunch. How many times can you get across the road and river. You will

have to work as fast as you can. Time limit and bonus. You will find this game addictive and

challenging and it will entertain you with hours of fun and enjoyment. $14.95

BUG BLAST - If you think Centipede was fun — look out for BUG BLAST. A new and fast action

arcade game with realistic smooth action, quality hi-res graphics and trouble. Its very calm as the

first wave attacks. Only a few bugs to kill. Just shoot thru the cactus and wipe them out. After a few

attacks you feel you have everything under control. Now the attacks really start. Those protection

areas have to go. Blast away. Will they ever stop? OK — the BUGS got me this time. Now its my

turn, Just one more time — BUG BLAST — Now its your turn to get even. $14.95

BOMB'S AWAY ■ Can you stop him? The crazy bomber drops the bombs from the top of the

screen. You get 3 buckets to catch them. Before you know it bombs are falling so fast you wonder

when he will stop. Just when you think you have him under control your bucket gets smaller. Is your

hand quicker than your eye? Special $9.95

PARATROOPER - You are the only one left to stop them. The sky is full of enemy choppers.

Paratroopers keep dropping into your area with non-stop barrage of enemy troops. They are out to

destroy you. This new game is an unbeatable blend of arcade action and quick thinking strategy.

You must make every shot count — don't be to fast on the trigger. Every time you hit a chopper or

paratrooper you get extra points. Wait until you see the climax of this game — you won't believe it!

This is a multiple skill level game with razor-sharp graphics and sound. $19.95

MOW - Get ready for the fast and furious action of the craziest mower you have ever seen. How

much grass can you cut? Joystick moves your mower around as fast as you dare. Watch out for

granny's dafodils and grandpa's radio antenna. $14.95

COSMIC CRUZER ■ Bring the coin-op game into your VIC. 3 Scenarios. Your Cruzer moves over

a mountainous landscape & into a tunnel of surface ■ to - air missle, silos and ground ■ to • air

weapons. If you can make it in and out of the tunnel you fly into the asteroid field. Drop bombs and

fire missiles at the fuel dumps to keep your fuel supply up. If you are really good you can get to the

base and try, to destroy it. We don't know of anyone that has hit the base yet. Maybe you will be the

1st. Cosmic Cruzer is a fun filled magnificently rendered home video game that will last for months

of challenge. Highly addicting. Hi-Res Graphics, Color & Sound. SPECIAL PRICE - $14.95

SPACE PAK - Can you survive? 3 space games with the sights and sounds of arcade games. The

excitement builds as the action isun-ending. Blast away at everything in sight. The alien attacks will

stop ai nothing to destroy you. Prepare for battle, there is no escape, unless you can help. Can you

survive? Hi-Res, Color, Graphic & Sound. Joystick or keyboard. $19.95

ALIEN INVASION ■ Invaders from space are attacking your home planet. Hurry and man your

lasers and prepare your robot forces for the inevitable attack of the Alien Invaders. The excitment

builds as you command a battery of missile bases in a bunker. Each invader has a laser aimed right at

you. Will they ever stop. Only you can save the Galaxy. You can compete with 4 people in the solar

system. There are 20 levels of play. If you destroy the Aliens in the correct order you will receive

bonus points. Can you get the top score? $14.95

TARGET COMMAND - The whole West Coast is being bombarded and only you can save it. You

are at the controls of the missile launcher and hold the destiny of our country in your hands. It takes

a cool head, not hand and fast reflexes to zap those missiles right out of the air. Get ready to

pulverize — atomize and vaporize them. Oh, my God, those warheads are heading right for our

ammo dumps. They are everywhere. NO ONE CAN SAVE US — EXCEPT YOU. You must move

your laser into position and fire as fast as you dare. Time limit with arcade style excitement Protect

your ammo at all costs. 10 levels of play. $14.95

SNAKEOUT - Slip your snake into position and score by chomping the blocks. Watch the way you

slither because your escape routes get smaller. 2 Bonus games included. $14.95

HEAD-ON - Please do not buy this game if you are the type that says 'Til play it just one more time".

Players have been known to start playing HEAD ON at 8:30 p.m. and at 2 a.m., wonder where the

time went? Have you ever tried to explain to someone why you played a game for five and a half

hours. We know of no remedy for the addiction to HEAD ON except to beat the VIC on level 9. No

one has done it, YET, will you? We think not. Move your car as fast as you can dare around the

tracks. You get 3 cars and MUST avoid the computer car. Points for the most dots covered. Bonus

cars, nine levels of play. $14.95

ComputerMat -Box 1664 C - Lake Havasu City. Az. 86403 Add si.oo For Shipping
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across the river. Not SO fast though. First you have to figure out how 10 dodge the traffic and gel to 
the center. Then how are you going to gel across the river? Look here comes a log - even a turtle. 
Hitch a ride across the r iver and jump from one to the other . Keep a sharp eye out for Ade the Gator . 
He loves to have crickets for lunch. How many times can you get across the road and river. You will 
have to work as fast as you can. Time limit and bonus. You will find this game addictive and 
challenging and it will entertain you with hours of fun and enjoyment. $ 14.95 

BUG BLAST ·If you think Centipede was fun - look out fo r BUG BLAST. A new and fast action 
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arcade game with realistic smooth action, qualit y hi·res graphics and trouble. Its ve ry calm as the I-~_~.,......,.,....,... __ _ 
__________ ., first wave attacks. Only a few bugs to kill. Just shoot thru the cactus and wipe them out. After a few 

attacks you feel you have everything under control. Now the attacks really start. Those protection 
areas have to go. Blast away. Will they ever SlOp? OK - the BUGS got me this time. Now its my 
lurn, Just one more lime - BUG BLAST - Now its your turn to get even. $ 14.95 

BO MB'S AWAY· Can you stop him? The crazy bomber drops the bombs from the top'of the 
screen. You get 3 buckets to catch them. Before you know it bombs are falling so fast you wonder 
when he will s top . Just when you think you have him under control your bucket gets smaller. Is your 
hand quicker than your eye? Special $9.95 

PARATROOPER · You are the only one left to stop them. The sky is full of enemy choppers. 
Paratroopers keep dropping into your area with non·stop barrage of enemy troops. They are out to 

R'OOPEIRII destroy you . This new game is an unbeatable blend of arcade action and quick strategy. 
You must make every shot count - don 't be to fast on the trigger. Every time you hit a Zh,JOIJ.;-;;, t-------'-;;.;..='-­-----------1 paratrooper you get extra points. Wait until you see the climax of this game - you won't believe it! 
This is a multiple sk ill level game with razor· sharp graphics and sound. $ 19.95 

MOW - Get ready for the fast and furious action of the craziest mower you have ever seen. How 
much grass can you cut? Joystick moves your mower around as fast as you dare. Watch out for 
granny's dafodils and grandpa's radio antenna. $14.95 

COSMIC C RUZER • Bring the coin·op game into your VIC. 3 Scenarios. Your Cruzer moves over 
a mountainous landscape & into a tunnel of surface · to . air missle, silos and ground · to . air 
weapons. If you can make it in and out of the tunnel you fly into the asteroid field. Drop bombs and 
fire missiles at the fuel dumps to keep your fuel supply up. If you are really good you can get to the 
base and try, to destroy it. We don't know of anyone that has hit the base yet. Maybe you will be the 1-__ ;;;';;';";;;';=:::':';;"' __ 
1st. Cosmic C ruzer is a fun fill~d magnificently rendered home video game that wil1last for months 
of challenge. Highly addicting. Hi· Res Graphics, Color & Sound. SPECIAL PRICE · S14.95 

SPACE PAK - Can you survive? 3 space games with the sights and sounds of arcade games. The 
MOW excitement builds as the action is un ·ending. Blast away at everything in sight. The alienattackswill 

____ .... _____ 1 stop at nothing to destroy you. Prepare for bailie, there is no escape, unless you can help . Can you 
survive? Hi·Res , Color, Graphic & Sound. Joystick or keyboard. S19.95 

ALIEN INVASION · Invaders from space are attacking your home planet. Hurry and man your 
lasers and prepare your robot forces for the inevitable attack of the Alien Invaders. The excitment 
builds as you command a battery of missile bases in a bunker. Each invader has a laser aimed right al 
you . Will they ever stop. Only you can save the Galaxy. You can competewith4 people in the solar 
system. There are 20 levels of play. If you destroy the Aliens in the correct order you will receive 
bonus points. Can you get the top score? $14.95 

TARGET C OMMAND · The whole West Coast is being bombarded and only you can save it. You 
are at the controls of the missile launcher and hold the dest iny of ou r country in you r hands. It takes 
a cool head, not hand and fast reflexes to zap those missiles right out of the air. Get ready to 
pulverize - atomize and vaporize them. Oh, my God, those warheads are heading right for our 

ALIEN ammo dumps. They are everywhere. NO O NE CAN SAVE US - EXCEPT YOU. You must move 
INV ASION your laser into position and fire as fast as you dare. Time limit with arcade style excitement Protec t 

__________ -j your ammo at all costs . 10 levels of play. $ 14.95 

S NAKEO UT . Slip your snake into position and score by chomping the blocks. Watch the way you ~----------
because your escape routes get smaller . 2 Bonus games included. S14,95 

HEAD·ON - Please do not buy this game if you are the type that says I'll play it just one more time~. 
Players have been known to start playing HEAD ON at 8:30 p.m. and at 2 a.m. , wonder where the 
time went? Have you ever tried to explain to someone why you played a game for five and a half 
hours. We know of no remedy for the addiction to HEAD ON except to beat the VIC on level 9. No 

has done it, YET, will you? We think not. Move your car as fast as you can dare around the 
. You get 3 cars and fv1UST avoid the computer car. Points for the most dots covered. Bonus I C~,,!,,'<"" __ -' 

levels of play. $ 14.95 



12306 DATA 0,0,0,234,234,169

12312 DATA 12,141,76,232,169,0

12318 DATA 141,96,10,141,97,10

12324 DATA 169,147,32,210,255,169

12330 DATA 44,141,153,51,169,52

12336 DATA 141,154,51,162,31,169

12342 DATA 129,32,144,51,169,0

12348 DATA 141,98,10,141,99,10

12354 DATA 133,143,24,165,142,105

12360 DATA 2,133,2,165,142,197

12366 DATA 2,208,250,169,147,32

12372 DATA 210,255,32,92,51,162

12378 DATA 39,169,160,157,39,128

12384 DATA 157,151,131,202,208,247

12390 DATA 169,80,133,84,169,128

12396 DATA 133,85,162,21,160,0

12402 DATA 169,160,145,84,160,38

12408 DATA 145,84,32,174,51,202

12414 DATA 208,240,169,43,141,153

12420 DATA 51,169,53,141,154,51

12426 DATA 162,166,169,128,32,144

12432 DATA 51,162,0,169,32,157

12438 DATA 0,11,157,0,12,157

12444 DATA 0,13,157,0,14,232

12450 DATA 208,241,169,81,133,84

12456 DATA 169,40,133,86,169,11

12462 DATA 133,85,133,87,162,0

12468 DATA 160,0,169,160,145,86

12474 DATA 200,192,39,208,249,24

12480 DATA 165,86,105,40,133,86

12486 DATA 144,2,230,87,232,224

12492 DATA 23,208,229,160,0,169

12498 DATA 4,145,84,32,41,210

12504 DATA 165,140,41,3,133,1

12510 DATA 170,10,168,24,185,255

12516 DATA 51,101,84,133,88,185

12522 DATA 0,52,101,85,133,89

12528 DATA 24,185,255,51,101,88

12534 DATA 133,86,185,0,52,101

12540 DATA 89,133,87,160,0,177

12546 DATA 86,201,160,208,18,138

12552 DATA 145,86,169,32,145,88

12558 DATA 165,86,133,84,165,87

12564 DATA 133,85,76,213,48,232

12570 DATA 138,41,3,197,1,208

12576 DATA 189,177,84,170,169,32

12582 DATA 145,84,224,4,240,26

12588 DATA 138,10,168,162,2,56

12594 DATA 165,84,249,255,51,13 3

12600 DATA 84,165,85,249,0,52

12606 DATA 133,85,202,208,238,76

12612 DATA 213,48,169,193,141,153
12618 DATA 51,169,53,141,154,51

12624 DATA 162,130,138,32,144,51

12630 DATA 32,228,255,208,251,32

12636 DATA 228,255,240,251,201,81

12642 DATA 208,13,169,147,32,210

12648 DATA 255,32,92,51,169,13

12654 DATA 76,210,255,201,49,48

12660 DATA 230,201,52,16,226,56

12666 DATA 233,48,133,2,169,147

12672 DATA 32,210,255,162,0,189

12678 DATA 0,11,157,0,128,189

12684 DATA 0,12,157,0,129,189

12690 DATA 0,13,157,0,130,189

12696 DATA 0,14,157,0,131,232

12702 DATA 208,229,32,92,51,24

12708 DATA 165,2,105,176,141,0

12714 DATA 128,141,38,128,24,165
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12720

12726

12732

12738

12744

12750

12756

12762

12768

12774

12780

12786

12792

12798

12804

12810

12816

12822

12828

12834

12840

12846

12852

12858

12864

12870

12876

12882

12888

12894

12900

12906

12912

12918

12924

12930

12936

12942

12948

12954

12960

12966

12972

12978

12984

12990

12996

13002

13008

13014

13020

13026

13032

13038

1,3044

13050

13056

13062

13068

13074

13080

13086

13092

13098

13104

13110

13116

13122

13128

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA
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DATA

DATA

DATA

DATA

DATA

DATA

DATA
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DATA
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DATA
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DATA

DATA

DATA

DATA
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DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

143,105,60,133,255,165

143,197,255,208,250,169

81,133,84,133,88,169

128,133,85,133,89,169

1,133,255,162,2,134

1,160,0,169,102,145

84,169,0,133,143,166

1,138,10,168,24,185

255,51,101,84,133,86

185,0,52,101,85,133

87,160,0,177,86,201

160,208,9,202,138,41

3,133,1,76,217,49

201,81,208,3,76,184

50,169,102,145,86,169

58,145,84,165,86,133

84,165,87,133,85,232

138,41,3,133,1,165

255,240,8,160,0,132

255,169,81,145,88,162

0,165,151,221,7,52

240,8,232,224,4,208

246,76,107,50,138,10

168,24,185,255,51,101

88,133,90,185,0,52

101,89,133,91,160,0

177,90,201,160,240,25
201,58,208,3,32,186

51,160,0,169,81,145

90,169,32,145,88,165

90,133,88,165,91,133

89,165,143,197,2,208

250,173,98,10,201,16

208,61,173,99,10,201

39,208,54,169,81,133
84,169,128,133,85,162

0,160,0,177,84,201

58,208,7,32,186,51

169,32,145,84,200,192

37,208,238,32,174,51

232,224,21,208,228,162
0,189,17,54,240,6

157,51,128,232,208,245
76,51,51,76,213,49

169,102,145,86,169,58
145,84,165,88,133,84

165,89,133,85,56,165

84,233,41,133,86,165

85,233,0,133,87,169

240,133,2,169,255,133

143,165,86,133,88,165

87,133,89,169,0,133

1,160,0,162,0,177

88,221,11,52,240,5

232,224,8,208,246,134

254,56,169,7,229,254

170,189,11,52,145,88

200,192,3,208,224,24

165,88,105,40,133,88

144,2,230,89,230,1

165,1,201,3,208,203

165,143,208,252,198,2

208,179,162,0,189,34

52,240,6,157,55,128

232,208,245,56,173,98

10,237,96,10,141,100

10,173,99,10,237,97

10,13,100,10,240,17

144,15,173,98,10,141

12306 DATA 0 , 0 , 0 , 234,234,169 12720 DATA 143 ,1 05 , 60 ,13 3 , 255 , 165 
1 23 12 DATA 12,141 , 76,232 , 169 , 0 12726 DATA 143 ,1 97 , 255,208,250 ,1 69 
12318 DATA 141,96,10,141 , 97,10 12732 DATA 81 , 133,84,133,88,169 
12324 DATA 169,147,32,210,255 , 169 12738 DATA 128,133 , 85,133,89 , 169 
12330 DATA 44 ,1 41 ,1 53 , 51 , 169 , 52 12744 DATA 1 , 133 , 255 , 162,2 , 134 
1 2336 DATA 141,154,51,162,31,169 12750 DATA 1,160,0,169,102,145 
12342 DATA 129 , 32,144,51 , 169 , 0 12756 DATA 84,169,0,133,143,166 
12348 DATA 141 , 98 , 10 ,141, 99 , 10 12762 DATA 1,138,10,168,24,185 
12354 DATA 133,143 , 24 ,1 65,142 , 105 12768 DATA 255,51,101,84,133 , 86 
12360 DATA 2,133,2,165, 142 , 197 12774 DATA 185,0,52,101,85,133 
12366 DATA 2,208,250 , 169,147 , 32 1278'" DATA 87,160,0,177,86,201 
12372 DATA 210 , 255,32 , 92,51,162 12786 DATA 160,208,9 , 202 , 138 , 41 
12378 DATA 39,169,160,157,39,128 12792 DATA 3 , 133,1,76,217,49 
12384 DATA 157,151,131 , 202,208,247 12798 DATA 201,81,208 , 3 , 76 ,184 
12390 DATA 169,80,133 , 84,169,128 12804 DATA 50,169,102,145,86,169 
12396 DATA 133,85,162,21 , 160,0 12810 DATA 58,145,84,165,86,133 
12402 DATA 169,160 , 145,84,160,38 12816 DATA 84,165 , 87,133 , 85,232 
12408 DATA 145,84 , 32,174,51 , 202 12822 DATA 138,41 , 3 , 133 , 1 , 165 
12414 DATA 208,240 , 169,43,141 , 153 12828 DATA 255,240 , 8 , 160 , 0,132 
12420 DATA 51 ,169,53,141,154,51 12834 DATA 255,169,81 , 145 , 88 , 162 
12426 DATA 162 , 166 , 169,128 , 32 , 144 12840 DATA 0,165,151 , 221,7 , 52 
12432 DATA 51,162 , 0 , 169,32 , 157 12846 DATA 240,8,232 , 224,4 , 208 
12438 DATA 0,11,157,0,12,157 12852 DATA 246 , 76 , 107,50,138 , 10 
12444 DATA 0 , 13 , 157,0,14 , 232 12858 DATA 168 , 24,185 , 255,51 , 101 
12450 DATA 208,241 , 169,81,133,84 12864 DATA 88,133,90,185,0 , 52 
12456 DATA 169 , 40 , 133,86 , 169 , 11 12870 DATA 101,89 , 133 , 91,160 , 0 
12462 DATA 133,85,133,87,162,0 12876 DATA 177,90 , 201,160,240 , 25 
12468 DATA 160 , 0 , 169 , 160 , 145,86 12882 DATA 201,58 , 208,3,32 , 186 
12474 DATA 200 , 192 , 39 , 208 , 249,24 12888 DATA 51 , 160 , 0,169,81,145 
12480 DATA 165,86 , 105,40,133 , 86 12894 DATA 90 , 169 , 32,145,88,165 
12486 DATA 144,2,230 , 87,232,224 12900 DATA 90 , 133,88,165 , 91 , 133 
12492 DATA 23,208,229 , 160 , 0,169 12906 DATA 89,165 , 143,197 , 2 , 208 
12498 DATA 4 , 145 , 84,32 , 41,210 12912 DATA 250,173,98,10,201,16 
12504 DATA 165,140,41 , 3 , 133,1 12918 DATA 208,61,173 , 99,10,201 
12510 DATA 170,10,168,24,185,255 12924 DATA 39,208,54,169,81,133 
12516 DATA 51 , 101,84,133,88,185 12930 DATA 84,169,128 , 133,85,162 
12522 DATA 0 , 52,101,85 , 133,89 12936 DATA 0,160 , 0 , 177 , 84,201 
1 2528 DATA 24,185,255 ,51 , 101,88 12942 DATA 58 , 208,7 , 32,186 , 51 
12534 DATA 133,86 ,185,0 , 52,101 12948 DATA 169 , 32 , 145 , 84,200,192 
12540 DATA 89 ,1 33 , 87,160,0 , 177 12954 DATA 37 ,208 , 238 , 32,174 , 51 
12546 DATA 86 , 201 , 160 , 208 , 18,138 12960 DATA 232 , 224,21 , 208,228,162 
12552 DATA 145,86,169,32,145,88 12966 DATA 0 , 189,17,54,240 , 6 
1 2558 DATA 165 , 86 , 133,84 , 165,87 12972 DATA 157,51,128 , 232 , 208,245 
12564 DATA 133,85 , 76,213,48 , 232 12978 DATA 76 , 51,51 , 76,213 ,49 
12570 DATA 138,41,3,197,1,208 12984 DATA 169,102, 145 , 86,169,58 
12576 DATA 189,177,84,170,169,32 12990 DATA 145,84,165,88,133,84 
12582 DATA 145,84,224,4,240,26 12996 DATA 165,89, 1 33 , 85,56 ,165 
12588 DATA 138 , 10,168 , 162,2,56 13002 DATA 84,233,41,133,86,165 
12594 DATA 165 , 84 , 249 , 255,51,133 13008 DATA 85,233 , 0 , 133 , 87, 169 
12600 DATA 84 ,165,85,249, 0,52 13014 DATA 240 , 133,2,169,255 , 133 
12606 DATA 133,85,202,208,238,76 13020 DATA 143, 165 ,86,133 ,88,165 
12612 DATA 213,48,169 , 193,141,153 13026 DATA 87,133,89,169,0,133 
12618 DATA 51 ,1 69,53,141,154,51 13032 DATA 1,160,0 ,1 62 , 0,177 
12624 DATA 162,130,138 , 32 ,1 44,51 13038 DATA 88 , 221 , 11 , 52 , 240,5 
12630 DATA 32 , 228 , 255 ,208, 251,32 ~3044 DATA 232,224 , 8 , 208,246,134 
12636 DATA 228,255,240,251,201,81 13050 DATA 254,56,169,7,229,254 
12642 DATA 208,13,169 , 147,32,210 13056 DATA 170 , 189 ,1 1,52,145,88 
12648 DATA 255,32,92,51,169,13 13062 DATA 200 , 192 , 3,208,224 , 24 
12654 DATA 76 , 210 , 255,201,49,48 13068 DATA 165,88 , 105 , 40 ,13 3 , 88 
12660 DATA 230,201,52,16,226,56 13074 DATA 144,2,230,89,230,1 
12666 DATA 233,48,133,2,169,147 13080 DATA 165 , 1,201,3 , 208 , 203 
12672 DATA 32,210,255,162,0,189 13086 DATA 165,143,208,252,198,2 
12678 DATA 0,1 1,157, 0,128,189 13092 DATA 208,179,162,0,189,34 
12684 DATA 0,12,157 , 0 , 129,189 13098 DATA 52,240 , 6 ,1 57,55, 12 8 
12690 DATA 0,13,157,0,130,189 13104 DATA 232 , 208 , 245 , 56,173 , 98 
12696 DATA 0 ,14 , 157,0,131,232 13110 DATA 10,237,96,10,141 , 100 
12702 DATA 208 , 229,32,92 ,51, 24 13116 DATA 10,173,99,10,237 , 97 
12708 DATA 165,2,105,176,141,0 13122 DATA 10,13,100,10,240 , 1 7 
12714 DATA 128,141,38,128,24,165 13128 DATA 144,15,173,98,10,141 
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Fantastic Sale!
HES Special Programs

For VIC-20 Computer

Call Today!! Call Today!! Call Today!!

SYNTHESOUND Sale $19.95
• Fantastic Sound & Music • Piano Keyboard

Now your VIC-20 can be used as a state-of-the-art music synthesizer and special effects generator! A

very user friendly manual guides you through sessions of learning and development of your syn

thesizer "stylo"! You can program Synthesound to sound like many different instruments like

bagpipes, organ, bass and many others. Synthesound brings technical musical abilities to any VIC-20

user. Prepare to step into the exciting world of the futuristic computer musician.

No additional hardware required.

Spectacular special effects.

4 voice/20 note sequencer for repeating melodies or rhythms.

High resolution piano keyboard display.

of Robots.

a language that is

a nearly complete

VIC FORTH editor

", plus it has many,

a horizontal scrolling

to VIC FORTH for

• VIC keyboard used as a 2 octave, fast attack keyboard.

• 3 voices with 4'/2 octave range.

• 4 low frequency ociliators.

• 4 envelope shaping controls (Attack, Decay,

Sustain, Release).

List $44.95/Sale $19.95

VIC FORTH LANGUAGE
Faster than BASIC — easier than Assembly language — Language

VIC FORTH is an exciting new cartridge for your VIC-20 computer. You now have

more powerful than BASIC and easier to program than assembler! VIC FORTH is

implementation of the "FORTH INTEREST GROUP" (fig.) version of FORTH. The

follows closely the standard FORTH editor described in the book, "Starting FORTH'

many additional features.

• Full screen editor which has 16 lines of 64 characters each (standard FORTH Screen) through use of

window.

• User definable words; this means a function not already supported can be created by you and added

future use.

• Full VIC sound and color capabilities.

• Runs in standard 5k VIC.

• Output to printers and disks and tape machines.

• Up to 24k additional memory can be added.

• 31 characters for variable names.

List $59.95/Sale $39.95

TURTLE GRAPHICS
• Create colorful pictures and graphics • Leam how computers compute.

Turtle Graphics is an exciting and fun way to discover computer programming concepts. Turtle

Graphics is an easy-to-learn computer language. It enables the beginning programmer to master the

computer in just a few minutes. By telling an imaginary turtle how to roam about on the VIC's screen,

the Turtle Graphics programmer can create colorful and artistic pictures. As one becomes more and
more adept at teaching the turtle to paint using the VIC's rich graphics and color palette he or she is

painlessly learning all of the basics of computer programming. This not only develops computer

awareness, but enriches one's math, logic, communication and artistic skills as well.

• Turtle Graphics has over 30 different commands.

• Programs may be listed on a printer and saved on or loaded from tape or disk.

• Turtle Graphics is menu driven for ease of use.

• Trace mode to help the beginning programmer follow the logic of his program one step at a time.

• Well written, easy-to-fcllow manual with many examples included.

List $39.95 / Sale $29.95

We Have All HES Products At Super Sale Prices!! (WE LOVE OUR CUSTOMERS)ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 lo ordtr

an astic 
H ES Special Programs 
For VIC·20 Computer 

e! 
Call Today!! Call Today!! Call Today!! 
SYNTHESOUND Sale $19.95 
• Fantastic Sound & Music • Piano Keyboard 
Now your VIC-20 can be used as a state-of-the-art music synthesizer and special effects generator! A 
very user friendly manual guides you through sessions of learning and development of your syn­
thesizer "styl:l"! You can program Synthesound to sound like many different instruments like 
bagpipes, organ, bass and many others. Synthesound brings technical musical abilities to any VIC-20 
user. Prepare to step into the exciting world of the futuristic computer musician. 
• VIC keyboard used as a 2 octave, fast attack keyboard. • No additional hardware required. 
• 3 voices with 41h octave range. • Spectacular special effects. 
• 4 low frequency ociltators. • 4 voicel2O note sequencer for repealing melodies or rhythms. 
• 4 envelope shaping controls (Attack, Decay. • High resolution piano keyboard display. 

Sustain, Release). 
List $44.95 I Sale $19.95 

VIC FORTH LANGUAGE 
Faster than BASIC - easier than Assembly language - Language of Robots. 
VIC FORTH is an exciting new cartridge for your VIC·20 computer. You now have a language that is 
more powerful than BASIC and easier to program than assembler! VIC FORTH is a nearly complete 
implementation of the "FORTH INTEREST GROUP" (fig.) version of FORTH. The VIC FORTH editor 
follows closely the standard FORTH editor described in the book, "Starting FORTH", plus it has many, 
many additional features. 
• Full"screen editor which has 16 lines of 64 characters each (standard FORTH Screen) through use of a horizontal scrolling 

window. 
• User definable words; this means a function nol already supported can be created by you and added to VIC FORTH for 

future use. 
• Full VIC sound and color capabi lities. 
• Runs In standard 5k VIC. 
• Output to printers and disks and tape machines. 
• Up to 24k additional memory can be added. 
• 31 characters for variable names. 

List $59.95 ISaie $39.95 

TURTLE GRAPHICS 
• Create colorful pictures and graphics • Learn how computers compute. 
Turtle Graphics is an exciting and fun way to discover computer programming concepts. Turtle 
Graphics is an easy·to-Iearn computer language. It enables the beginning programmer to master the 
computer in just a few minutes. By telling an imaginary turtle how to roam about on the VIC's screen, 
the Turtle Graphics programmer can create colorful and artistic pictures. As one becomes more and 
more adept at teaching the turtle to paint using the VIC's rich graphics 'and color palette he or she is 
painlessly learning all of the basics of computer programming. This not only develops computer 
awareness, but enriches one's math, logic, communication and artistic skills as well. 
• Turtle Graphics has over 30 different commands. 
• Programs may be li sted on a printer and saved on or loaded from tape or disk. 
• Turtle Graphics is menu driven for ease of use. 
• Trace mode to help the beginning programmer follow the logic of his program one step at a time. 
• Well written, easy-te-fcllow manual with many examples included. 
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13134

13140

13146

13152

13158

13164

13170

13176

13182

13188

13194

13200

13206

13212

13218

13224

13230

13236

13242

13248

13254

13260

13266

13272

13278

13284

13290

13296

13302

13308

13314

13320

13326

13332

13338

13344

13350

13356

13362

13368

13374

13380

13386

13392

13398

13404

13410

13416

13422

13428

13434

13440

13446

13452

13458

13464

13470

13476

13482

13488

13494

13500

13506

13512

13518

13524

13530

13536

13542
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DATA

DATA
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DATA
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DATA
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DATA
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DATA
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DATA

DATA

DATA
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DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

96,10,173,99,10,141

97,10,32,118,51,76

58,48,162,0,189,19

52,240,6,157,6,128

2 32,208,245,162,0,189

28,52,240,6,157,22

128,232,208,245,172,96

10,173,97,10,32,188

196,32,147,207,162,0

189,0,1,240,6,157

27,128,232,208,245,96

134,84,133,85,162,0

160,0,189,44,52,240

10,201,255,240,12,145

84,200,232,208,241,32

174,51,232,208,233,96

24,165,84,105,40,133

84,144,2,230,85,96

138,72,152,72,24,173

98,10,105,2,141,98

10,144,3,238,99,10

162,0,181,84,72,232

224,8,208,248,172,98

10,173,99,10,32,188

196,32,147,207,162,0

189,0,1,240,6,157

12,128,232,208,245,162

8,104,149,83,202,208

2 50,104,168,104,170,96

234,234,234,1,0,216

255,255,255,40,0,54

56,52,50,160,32,58

102,170,186,127,255,19

3,15,18,5,58,32

48,0,8,9,7,8

58,0,135,129,141,133

160,143,150,133,146,0

79,77,32,32,78,80

99,80,32,79,99,79

77,32,79,80,78,99

99,99,77,79,80,32

79,80,0,101,32,77

78,32,103,32,103,32

101,32,101,32,77,101

103,32,32,79,76,100

101,103,32,101,103,0

101,32,32,32,32,103

32,103,32,101,32,101

32,32,32,103,32,32

101,32,32,101,32,99

32,103,0,101,103,77

78,101,103,32,103,100

101,32,101,103,77,32

103,32,32,76,79,99

101,103,99,101,103,0

76,122,32,32,76,122

77,100,100,100,78,76

122,32,77,122,77,100

100,100,78,76,122,32

76,122,0,0,160,223

32,32,233,231,32,233

160,223,32,160,160,160

160,231,160,160,160,160

160,32,2,25,0,160

160,223,233,160,2 31,233

160,226,160,223,32,32

233,160,105,160,160,0

160,160,160,160,160,231

160,160,98,160,231,32

13548 DATA 233,160,105,32,160,160

13554 DATA 160,160,32,32,7,1

13560 DATA 18,25,0,160,160,95

13566 DATA 105,160,231,160,160,226

13572 DATA 160,231,233,1,60,105,32

13578 DATA 32,160,160,0,160,160

13584 DATA 32,32,160,231,160,160

13590 DATA 32,160,231,160,160,160

13596 DATA 160,231,160,160,160,160

13602 DATA 160,32,13,1,18,19

13608 DATA 1,0,255,32,32,32

13614 DATA 184,32,32,32,32,32

13620 DATA 13,15,22,5,32,20

13626 DATA 8,5,32,34,81,34

13632 DATA 32,21,19,9,14,7

13638 DATA 0,32,32,32,30,32

13644 DATA 32,32,32,32,20,8

13650 DATA 5,32,14,21,13,2

13656 DATA 5,18,32,16,1,4

13662 DATA 46,0,32,32,32,93

13668 DATA 0,180,60,67,81,67

13674 DATA 62,182,32,32,184,32

13680 DATA 61,32,13,15,22,5

13686 DATA 32,21,16,0,32,32

13692 DATA 32,93,32,32,32,32

13698 DATA 32,180,32,61,32,13

13704 DATA 15,22,5,32,12,5

13710 DATA 6,20,0,32,32,32

13716 DATA 22,32,32,32,32,32

13722 DATA 182,32,61,32,13,15

13728 DATA 22,5,32,18,9,7

13734 DATA 8,20,0,32,32,32

13740 DATA 178,32,32,32,32,32

13746 DATA 178,32,61,32,13,15

13752 DATA 22,5,32,4,15,23

13758 DATA 14,0,255,3,8,15

13764 DATA 15,19,5,32,19,16

13770 DATA 5,5,4,32,6,1

13776 DATA 3,20,15,18,58,0

13782 DATA 0,32,32,32,177,32

13788 DATA 61,32,6,1,19,20

13794 DATA 44,32,178,32,61,32

13800 DATA 13,15,4,5,18,1

13806 DATA 20,5,44,32,179,32

13812 DATA 61,32,19,12,15,23

13818 DATA 0,0,15,13,32,16

13824 DATA 18,5,19,19,32,145

13830 DATA 32,20,15,32,17,21

13836 DATA 9,20,46,0,255,153

13842 DATA 143,149,167,146,133,160

13848 DATA 129,160,151,137,142,142

13854 DATA 133,146,161,161,0,256

Program 5: Munchmaze For Upgrade PETs
Use Program 4 but substitute these lines for Upgrade

PET.

12498 DATA 4,145,84,32,127,223

13176 DATA 10,173,97,10,32,109

13182 DATA 210,32,233,220,162,0

13272 DATA 10,173,99,10,32,109

13278 DATA 210,32,233,220,162,0

13314 DATA 255,255,255,40,0,41

13320 DATA 50,42,18,160,32,58

Program 6: Munchmaze For The 64
10 1=12288 :POKE53281,1

20 READ A:IF A=256 THEN 35

30 POKE I,A:I=I+l:G0T0 20

35 SYS12311 :END

250 COMPUTE! October 1983

13134 DATA 96,10 , 173,99,1121,141 13548 DATA 233,16O,105,32,16O,16O 
1314O DATA 97,1121,32,118,51 , 76 13554 DATA 16121,163 , 32 , 32,7,1 
13146 DATA 58,48,162,3,189 , 19 1356O DATA 18 , 25,121 , 163,163,95 
13152 DATA 52,24O,6 , 157,6 , 128 13566 DATA 105 , 16O , 231,16O , 16O,226 
13158 DATA 232,208,245,162,O,189 13572 DATA 160 , 231 , 233 , ~60,105 , 32 
13164 DATA 28 , 52,24121,6.,157,22 13578 DATA 32,16O , 16O , O, 16O , 16O 
1317O DATA 128,232,208-,245,172,96 13584 DATA 32,32,16O,231,16O,16O 
13176 DATA 1O,173,97,1O,32 , 188 1359O DATA 32,16O,231,16O,16O,16O 
13182 DATA 196,32,147,207 , 162,O 13596 DATA 16O,231 , 16O , 16O , 16O , 16O 
13188 DATA 189,3 , 1,24121,6,157 ' 13602 DATA 16O,32,13 , 1 , 18,19 
13194 DATA 27 , 128 , 232,208,245 , 96 13608 DATA 1,O,255 , 32,32 , 32 
132OO DATA 134,84,133,85,162,O 13614 DATA 184,32,32,32 , 32,32 
13206 DATA 160,O , 189,44,52 , 24O 13620 DATA 13 , 15,22,5 , 32,2O 
13212 DATA 1O,201,255,240,12,145 13626 DATA 8,5,32,34,81 , 34 
13218 DATA 84 , 2OO,232,208,241,32 1 3632 DATA 32,21,19,9 , 14,7 
13224 DATA 174,51 , 232,208,233,96 13638 DATA 0 , 32,32,32,30,32 
1323O DATA 24,165,84,105,40,133 13644 DATA 32,32,32,32,20,8 
13236 DATA 84,144,2,23O , 85,96 1365O DATA 5,32,14,21,13 , 2 
13242 DATA 138 , 72,152,72,24,173 13656 DATA 5,18,32 , 16,1,4 
13248 DATA 98,1121,105,2,141,98 13662 DATA 46,3,32,32,32,93 
13254 DATA 1O,144,3,238 , 99,10 13668 DATA 0,18O,6O,67,81 ,67 
1326O DATA 162 , O,181,84,72,232 13674 DATA 62,182,32 , 32,184 , 32 
13266 DATA· 224,8,208 , 248,172,98 1368O DATA 61,32,13 , 15,22 , 5 
13272 DATA 1O,173,99 , 1O,32,188 13686 DATA 32,21,16,O,32 , 32 
13278 DATA 196,32,147 , 207,162,O 13692 DATA 32,93,32 , 32,32,32 
13284 DATA 189 , 0,1,240,6,157 13698 DATA 32 , 18O,32,61,32,13 
1329O DATA 12,128,232 , 208,245 , 162 1 3704 DATA 15 , 22 , 5,32,12 , 5 
13296 DATA 8,104,149,83,2O2,2O8 1371O DATA 6,23,0,32,32,32 
13302 DATA 25O,104,168 , 1O4,17O,96 13716 DATA 22 , 32 , 32,32,32,32 
13308 DATA 234,234,234 , 1,O,216 13722 DATA 182,32 , 61,32,13,15 
13314 DATA 255,255,255 , 4O,O,54 13728 DATA 22 , 5,32,18,9,7 
13320 DATA 56,52,5O,16O,32,58 13734 DATA 8 , 20,0 , 32 , 32,32 
13326 DATA 102,17O , 186 , 127,255 , 19 1374O DATA 1 78,32 , 32,32,32,32 
13332 DATA 3 , 15,18,5 , 58 , 32 13746 DATA 178,32,61,32,13 , 15 
13338 DATA 48,0 , 8,9,7 , 8 13752 DATA 22,5,32,4,15,23 
13344 DATA 58,O,135,129 , 141,133 13758 DATA 14,0,255,3,8 , 15 
1335O DATA 16O,143,15O , 133,146,O 1 3764 DATA 15,19,5,32 , 19,16 
13356 DATA 79,77,32,32 , 78,8O 1 377O DATA 5 , 5,4,32 , 6,1 
13362 DATA 99 , 8O , 32 , 79 , 99,79 13776 DATA 3 , 20,15, 18 , 58,121 
13368 DATA 77,32,79,8O , 78,99 13782 DATA O,32,32,32,177,32 
13374 DATA 99,99,77,79 , 8O , 32 13788 DATA 61,32,6,1,19 , 23 
1338O DATA 79,83,0,11211,32,77 13794 DATA 44,32,178 , 32,61 , 32 
13386 DATA 78,32 , 103,32,1O3,32 138OO DATA 13,15,4 , 5,18,1 
13392 DATA 101,32,1O1,32 , 77 ,1 O1 13806 DATA 23,5,44 , 32 , 179,32 
13398 DATA 103 , 32 , 32 , 79,76,1OO 13812 DATA 6 1 ,32,19, 12,15 , 23 
13404 DATA 101,1O3 , 32 ,1 01 ,1O3,O 13818 DATA O,O,15,18 , 32 , 16 
1341O DATA 10 1 ,32,32,32,32,1O3 13824 DATA 18 , 5,19 , 19,32 , 145 
13416 DATA 32,103,32,1O1,32,1O1 1383O DATA 32 , 23 , 15 , 32,17,21 
13422 DATA 32 , 32,32,1~3 , 32,32 13836 DATA 9,2O,46,O,255,153 
13428 DATA 101,32,32, 101,32,99 13842 DATA 143 , 149 , 167,146 , 133,16O 
13434 DATA 32,103,O, 1O1,1O3,77 13848 DATA 129 , 16O , 151 ,137, 142, 142 
1344O DATA 78,101,1O3,32,1O3,1OO 13854 DATA 1 33,146 , 161,161,O,256 
13446 DATA 101 ,32,1O1, 1O3,77,32 Program 5: Munchmaze For Upgra de PETs 13452 DATA 103,32,32,76 , 79,99 
13458 DATA 101,1O3,99 , 1O1,1O3,O Use Program 4 but substitute these lilies for Upgrade 
13464 DATA 76 , 122,32,32,76 , 122 PET. 
1347O DATA 77 , 1OO , 1OO ,1 OO , 18, 76 12498 DATA 4,145 , 84 , 32,127,223 
13476 DATA 122 , 32,77 , 122 , 77,1OO 13176 DATA 10 , 173,97,10,32 , 109 
13482 DATA 1OO , 1OO,78,76,122,32 13182 DATA 210, 32,233,220,162,0 
13488 DATA 76,122,O,O , 16O,223 13272 DATA 10,173,99,10, 32,109 
13494 DATA 32,32,233,231,32,233 13278 DATA 210,32,233,220,162 , 0 
135OO DATA 16O , 223,32,16O , 16O,16O 13314 DATA 255 , 255,255,40,0 , 41 
13506 DATA 160,231,160,~60 , 160, 1 60 13320 DATA 50 , 42 , 18,160,32,58 
13512 DATA 160,32,2,25 , 0,160 
13518 DATA 16O,223,233 , 16O,231,233 Program 6: Munchmaze For The 64 
13524 DATA 16O,226,16O,223,32,32 10 1=1;2288 :POKE53281,1 
1353O DATA 233 , 16O,105,16O,16O,O 20 READ A:1F A=256 'rHEN 35 
13536 DATA 16O , 16O,16O,16O,16O,23 1 30 POKE 1,A: 1=1+1:GOTO 2O 
13542 DATA 16O,16O,98 ,1 6O,231,32 35 SYS12311 :END 

250 COMPUTE! Ocfober 1983 



COMMODORE 64-

American Peripherals

GAMES

(on tape)

646 Pacacuda 19.95

650 Logger 19.95

651 Ape Craze 19.95

652 Centropod 19.95

653 Escape 19.95

641 Monopoly 19.95

642 Adventure #1 19.95

648 Galactic Encounter 9.

667 Yahtzee 14.95

671 Robot Blast 14.95

673 Moon Lander 14.95

676 Othello 14.95

686 Horserace-64 14.95

692 Snake 14.95

697 Football 14.95

819 Backgammon 24.95

822 Space Raider 19.95

846 Annihilator 19.95

842 Zwark 19.95

845 Grave Robbers 13.95

841 Pirate Inn Adv. 22.95

904 Shooting Gallery 14.95

816 Dog Fight 19.95

817 Mouse Maze 19.95

818 Ski Run 22.

820 Metro 22.

823 Sub Warfare 29.

838 Retroball 39.95

(cartridge)

839 Gridrunner 39.95

(cartridge)

825 Mine Field 13.

672 Dragster 14.95

662 Oregon Trail 14.95

679 3-DTicTacToe 14.95

655 Castle Advent. 14.95

ORDERING BLANK

To: American Peripherals

122 Bangor btreet

Lindenhurst, NY11757

Ship trv Namft

Street

Tnwn, Statfi, 7IP

EDUCATIONAL

(on tape)

644 Type Tutor 19.95

645 Assembly Language

Tutor 14.95

687 Fractional Parts 14.95

902 Estimating Fractions 14

695 Tutor Math 14.95

870 Square Root Trainer 14

699 Counting Shapes 14.95

694 Money Addition 14.95

689 Math Dice 14.95

678 Speed Read 14.95

EDUCATIONAL

Series on disk

Computer Science (30 programs) $350

HS Biology (70 programs) $500

HS Chemistry (40 programs) S450

HS Physics (60 programs) S475

95 HS SAT Drill (60 programs) $99.

Elem. Social Studies (18 pr.) $225

95 Elem. Science (18 programs) S225

Elem. Library Science (12 pr.) S170

Librarians Package (4 utilities) $110

3rd Grade Reading (20 lessons) S99.

4th Grade Reading (20 lessons) S99.

643 Maps and Capitals 19.95 5th Grade Reading (20 lessons) S99.

645 Sprite Editor 19.95

904 Sound Synthesizer Tutor

696 Diagramming

Sentences 14.95

690 More/Less 14.95

6th Grade Reading (20 lessons) S99.

19. Spanish Teaching (12 lessons) $95.

PARTS OF SPEECH (9 lessons) S95.

688 Batting AVERAGES 14.95 bU!)INtM
802 TicTacMath 16.95

904 Balancing Equations 14

905 Missing Letter 14.95

864 Gradebook 15.

810 French 1-4 80.

811 Spanish 1-4 80.

807 English Invaders 16.95

809 Munchword 16.95

812 Puss IN Boot 20.

813 Word Factory 20.

660 Hang-Spell 14.95

905 Division Drill 14.95

906 Multiplic. Drill 14.95

907 Addition Drill 14.95

908 Subtraction Drill 14.95

910 Simon Says 14.95

911 Adding Fractions 1.4.95

912 Punctuation 14.95

□ Please send your complete 64K catalog,

free of charge.

(all on disk)

95 WORD PRO 3+ 95.00

DATAMAN-64 data base program. 49.95

PERSONAL FILING SYSTEM

(index card style) 19.95

HOME FINANCE 19.95

CYBER FARMER S195.

GA 1600 Accounting System 395.

PERSONAL TAX 80.

ACCOUNTS RECEIVABLE 22.

New York State Payroll 89.

MAILING LIST 24.

Manufacturing Inventory 59.

Stock Market Package 39.

Finance 16.95

ITEM DESCRIPTION PRICE

NY State Residents

onlv add 7Vd% tax

Shipping $1.50

r.nn add 1 sn

If Canada nr Mfixmn, arid additional 2.0U

Commodore 64 is a requested trademark of Commodore LTD. TOTAI AMOUNT

COMMODORE 641: 
American Perlp-herals 

GAMES 
(on tape) 
646 Pacacuda 19.95 
650 Logger 19.95 
651 Ape Craze 19.95 
652 Centro pod 19.95 
653 Escape 19.95 
641 Monopoly 19.95 
642 Adventure # 1 19.95 
648 Galactic Encounter 9. 
667 Yahtzee 14 .95 
671 Robot Blast 14 .95 
673 Moon Lander 14 .95 
676 Othello 14.95 
686 Horserace-64 14 .95 
692 Snake 14.95 
697 Footba ll 14.95 
819 Backgammon 24 .95 
822 Space Raider 19.95 
846 Annihilator 19.95 
842 Zwark 19.95 
845 Grave Robbers 13.95 
841 Pirate Inn Adv. 22 .95 
904 Shooting Gallery 14.95 
816 Dog Fight 19.95 
817 Mouse Maze 19.95 
818 Ski Run 22. 
820 Metro 22 . 
823 Sub Warfare 29. 
838 Retroball 39.95 

(cartridge) 
839 Gridrunner 39 .95 

(cartridge) 
825 Mine Field 13. 
672 Dragster 14 .95 
662 Oregon Trail 14 .95 
679 3-D TicTacToe 14.95 
655 Castle Advent. 14 .95 

ORDERING BLANK 
To: American Peripherals 

122 Bangor Slreel 
Lindenhursl , NY 11757 

EDUCATIONAL 
(on tape) 
644 Type Tutor 19.95 
645 Assembly Language 

Tutor 14.95 
687 Fractional Parts 14.95 
902 Estimating Fractions 14 .95 
695 Tutor Math 14.95 
870 Square RootTrainer 14.95 
699 Counting Shapes 14 .95 
694 Money Addition 14.95 
689 Math Dice 14.95 
678 Speed Read 14 .95 
643 Maps and Capitals 19 .95 
645 Sprite Editor 19.95 
904 Sound Synthesizer Tutor 19. 
696 Diagramming 

Sentences 14.95 
690 Mo re/Less 14.95 
688 Batting AVERAGES 14.95 
802 TicTac Math 16.95 
904 Balancing Equations 14.95 
905 Missing Letter 14.95 
864 Gradebook 15. 
810 French 1-4 80. 
811 Spanish 1-4 80 . 
807 English Invaders 16.95 
809 Munchword 16.95 
812 Puss IN Boot 20 . 
813 Word Factory 20. 
660 Hang-Spell 14.95 
905 Division Drill 14.95 
906 Multiplic. Drill 14.95 
907 Addition Drill 14.95 
908 Subtraction Drill 14.95 
910 Simon Says 14.95 
911 Adding Fractions 1A. 95 
912 Punctuation 14.95 

Ship 10: Name ____________ _ 

EDUCATIONAL 
Series on disk 
Computer Science (30 programs) $350 
HS Biology (70 programs) $500 
HS Chemistry (40 programs) $450 
HS Physics (60 programs) $475 
HS SAT Drill (60 programs) $99 
Elem . Social Studies (18 pr.) $225 
Elem . Science (18 programs) $225 
Elem . Library Science (12 pr.) $170 
Librarians Package (4 utilities) $110 
3rd Grade Reading (20 lessons) $99. 
4th Grade Reading (20 lessons) $99. 
5th Grade Reading (20 lessons) $99. 
6th Grade Reading (20 lessons) $99 . 
Spanish Teaching (12 lessons) $95 . 
PARTS OF SPEECH (9 lessons) $95 . 

BUSINESS 
(al l on disk) 
WORD PRO 3+ 95 .00 
DATAMAN-64 data base program . 49 .95 
PERSONAL FILING SYSTEM 
(index card style) 19.95 

HOME FINANCE 19.95 
CYBER FARMER $195. 
GA 1600 Accounting System 395 . 
PERSONAL TAX 80 . 
ACCOUNTS RECEIVABLE 22 . 
New York State Payrol l 89. 
MAILING LIST 24. 
Manufacturing Inventory 59 . 
Stock Market Package 39. 
Finance 16.95 

ITEM DESCRIPTION PRICE 

Slreel ____________ _ 

Town, Slale, ZIP ____________ _ 
NY Slale Residenls 
only add 7'/4% lax 

o Please send your complete 64K catalog, 
free of charge. 
Commodore 64 is a requested trademark of Commodore LTD. 

Shipping $1.50 
COD, add 1.50 

If Canada or Mexico, add additional 2.00 

TOTAL AMOUNT 



12288

12296

12304

12312

12320

12328

12336

12344

12352

12360

12368

12376

12384

12392

12400

12408

12416

12424

12432

12440

12448

12456

12464

12472

12480

12488
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12512

12520

12528

12536
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12560
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12672
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12688

12696

12704

12712

12720

12728

12736

12744

12752

12760

12768

12776

12784

12792

12800

12808

12816

12824

12832
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DATA

DATA

DATA

DATA

DATA

DATA

DATA

20,4,10,0,88,178,187

40,171,84,73,41,58,158

49,48,52,56,0,0,0

234,234,169,21,141,24,208

169,0,141,96,10,141,97

10,169,147,32,210,255,169

7,162,0,157,0,216,157

0,217,157,0,218,157,0

219,232,208,241,169,120,141

229,51,169,52,141,230,51

162,31,169,5,32,220,51

169,0,141,98,10,141,99

10,133,162,24,165,161,105

2,133,166,165,161,197,166

208,250,169,147,32,210,255

169,0,162,0,157,0,216

157,0,217,157,0,218,157

0,219,232,208,241,32,168

51,162,39,169,160,157,39

4,157,151,7,202,208,247

169,80,133,168,169,4,133

169,162,21,160,0,169,160

145,168,160,38,145,168,3 2

250,51,202,208,240,169,119

141,229,51,169,53,141,230

51,162,166,169,4,32,220

51,162,0,169,32,157,0

11,157,0,12,157,0,13

157,0,14,232,208,241,169

81,133,168,169,40,133,170

169,11,133,169,133,171,162

0,160,0,169,160,145,170

200,192,39,208,249,24,165

170,105,40,133,170,144,2

2 30,171,232,224,23,208,229

160,0,169,4,145,168,32

151,224,165,143,41,3,133

165,170,10,168,24,185,75

52,101,168,133,180,185,76

52,101,169,133,181,24,185

75,52,101,180,133,170,185

76,52,101,181,133,171,160

0,177,170,201,160,208,18

138,145,170,169,32,145,180

165,170,133,168,165,171,133

169,76,251,48,232,138,41

3,197,165,208,189,177,168

170,169,32,145,168,224,4

240,26,138,10,168,162,2

56,165,168,249,75,52,133

168,165,169,249,76,52,133

169,202,208,238,76,251,48

169,13,141,229,51,169,54

141,230,51,162,6,138,32

220,51,32,228,255,208,251

32,228,255,240,251,201,81

208,32,169,147,32,210,255

169,0,162,0,157,0,216

157,0,217,157,0,218,157

0,219,232,208,241,32,168

51,169,13,76,210,255,201

49,48,211,201,52,16,207

56,233,48,133,166,169,147

32,210,255,169,0,162,0

157,0,216,157,0,217,157

0,218,157,0,219,232,208

241,162,0,189,0,11,157

0,4,189,0,12,157,0

5,189,0,13,157,0,6

12840

12848

12856

12864

12872

12880

12888

12896

12904

12912

12920

12928

12936

12944

12952

12960

12968

12976

12 984

12992

13000

13008

13016

13024

13032

13040

13048

13056

13064

13072

13080

13088

13096

13104

13112

13120

13128

13136

13144

13152

13160

13168

13176

13184

13192

13200

13208

13216

13224

13232

13240

13248

13256

13264

13272

13280

13288

13296

13304

13312

13320

13328

13336

13344

13352

13360

13368

13376

13384
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DATA

DATA

DATA

DATA

DATA
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DATA

DATA

DATA

DATA
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DATA
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DATA

DATA

DATA

DATA

189,0,14,157,0,7,232

208,2 29,32,168,51,24,165

166,105,176,141,0,4,141

38,4,24,165,162,105,60

133,254,165,162,197,254,208

250,169,81,133,168,133,180

169,4,133,169,133,181,169

1,133,254,162,2,134,165

160,0,169,102,145,168,169

0,133,162,166,165,138,10

168,24,185,75,52,101,168

133,170,185,76,52,101,169

133,171,160,0,177,170,201

160,208,9,202,138,41,3

133,165,76,37,50,201,81

208,3,76,4,51,169,102

145,170,169,58,145,168,165

170,13 3,168,165,171,133,169

232,138,41,3,133,165,165

254,240,8,160,0,132,254

169,81,145,180,162,0,165

197,221,83,52,240,8,232

2 24,4,208,246,76,183,50

138,10,168,24,185,75,52

101,180,133,195,185,76,5 2

101,181,133,196,160,0,177

195,201,160,240,2 5,201,58

208,3,32,6,52,160,0

169,81,145,195,169,32,145

180,165,195,13 3,180,165,196

133,181,165,162,197,166,208

250,173,98,10,201,16,208

61,173,99,10,201,39,208

54,169,81,133,168,169,4

13 3,169,162,0,160,0,177

168,201,58,208,7,32,6

52,169,32,145,168,200,192

37,208,238,32,250,51,232

224,21,208,228,162,0,189

93,54,240,6,157,51,4

232,208,245,76,127,51,76

33,50,169,102,145,170,169

58,145,168,165,180,133,168

165,181,13 3,169,56,165,168

233,41,133,170,165,169,233

0,133,171,169,240,133,166

169,255,133,162,165,170,133

180,165,171,133,181,169,0

133,165,160,0,162,0,177

180,221,87,52,240,5,232

224,8,208,246,134,253,56

169,7,229,253,170,189,87

52,145,180,200,192,3,208

224,24,165,180,105,40,133

180,144,2,230,181,230,165

165,165,201,3,208,203,165

162,208,252,198,166,208,179

162,0,189,110,52,240,6

157,55,4,232,208,245,56

173,98,10,237,96,10,141

100,10,173,99,10,237,97

10,13,100,10,240,17,144

15,173,98,10,141,96,10

173,99,10,141,97,10,32

194,51,76,77,48,162,0

189,95,52,240,6,157,6

4,232,208,245,162,0,189

104,52,240,6,157,22,4
232,208,245,172,96,10,173

252 COMPUTE! October 1983

12288 DATA 20 , 4,10 , 0 , 88 , 178 , 187 12840 DATA 189,0 , 14,157,0 , 7,232 
12296 DATA 40,171,84 , 73,41,58,158 12848 DATA 208 , 229,32,168,51,24 , 165 
12304 DATA 49 , 48 , 52 , 56,0 , 0 , 0 12856 DATA 166,105 , 176 , 141,0,4 , 141 
12312 DATA 234,234 , 169 , 21 , 141,24 , 208 12864 DATA 38 , 4,24,165,162 , 105 , 60 
12320 DATA 169 , 0,141 , 96 , 10 , 141,97 12872 DATA 133,254,165,162,197 , 254,208 
12328 DATA 10 , 169 , 147 , 32 , 210 , 255 , 169 12880 DATA 250 , 169 , 81 , 133,168 , 133,180 
12336 DATA 7 , 162 , 0 , 157,0,216 , 157 12888 DATA 169,4,133 , 169, 133 , 181 , 169 
12344 DATA 0 , 217,157 , 0,218 , 157,0 12896 DATA 1,133 ,254 , 162 , 2 , 134 , 165 
12352 DATA 219 , 232,208,241 , 169,120,141 12904 DATA 160 , 0,169 , 102,145 , 168 , 169 
12360 DATA 229,51,169 , 52 , 141,230,51 12912 DATA 0,133,162,166,165,138,10 
12368 DATA 162 , 31,169,5 , 32 , 220,51 12920 DATA 168,24 , 185 , 75,52 , 101,168 
12376 DATA 169 , 0,141 , 98 , 10 , 141 , 99 12928 DATA 133,170,185,76,52,101,169 
12384 DATA 10 , 133 , 162 , 24 , 165 , 161 , 105 12936 DATA 133 , 171 , 160 , 0,177 , 170,201 
12392 DATA 2 , 133 , 166 , 165 , 161 , 197 , 166 12944 DATA 160 , 208 , 9 , 202 , 138,41 , 3 
12400 DATA 208 , 250 , 169,147 , 32,210 , 255 12952 DATA 133 , 165 , 76 , 37 , 50 , 201 , 81 
12408 DATA 169 , 0,162 , 0,157 , 0 , 216 12960 DATA 208 , 3,76 , 4,51 , 169 , 102 
12416 DATA 157 , 0 , 21 7 ,1 57,0,218,157 12968 DATA 145 , 170 , 169 , 58 , 145 , 168 , 165 
12424 DATA 0 , 219,232,208,241,32,168 12976 DATA 170,133 , 168 , 165 ,1 71,133 , 169 
12432 DATA 51,162,39,169,160,157,39 12984 DATA 232 , 138 , 41 , 3,133 , 165,165 
12440 DATA 4 , 157 , 151 , 7,202,208 , 247 12992 DATA 254 , 240 , 8,160 , 0 , 132,254 
12448 DATA 169 , 80 , 133, 168,169,4 , 133 13000 DATA 169 , 81 , 145,180 , 162,0,165 
12456 DATA 169 , 162 , 21 ,1 60 , 0 , 169 , 160 13008 DATA 197,221 , 83 , 52 , 240,8,232 
12464 DATA 145 , 168 , 160 , 38,145,168 , 32 13016 DATA 224 , 4 , 208 , 246 , 76 ,1 83 , 50 
12472 DATA 25O,51 , 202,208,240,169 ,1 19 13024 DATA 138 , 10 , 168 , 24 ,185,75,52 
12480 DATA 141,229 , 51 , 169,53,141,230 13032 DATA 101,180 , 133 , 195 , 185,76 , 52 
12488 DATA 51 , 162 , 166,169,4,32 , 220 13040 DATA 101 , 181 , 133 , 196,160 , 0 , 177 
1 2496 DATA 51 , 162 , 0,169 , 32 , 157 , 0 13048 DATA 195 , 201,160,240,25,201 , 58 
1 2504 DATA 11 , 157,0,12,157 , 0 , 13 13056 DATA 208 , 3 , 32 , 6 , 52 , 160,0 
12512 DATA 157 , 0 , 14,232 , 208,241 , 169 13064 DATA 169 , 81 , 145 , 195,169,32 , 145 
12520 DATA 81 , 133,168 , 169 , 40 , 133 , 170 13072 DATA 180 , 165 , 195,133 , 180,165 , 196 
12528 DATA 169 , 11 , 133 , 169,133,171 , 162 13080 DATA 133 , 181 , 165 , 162,197 , 166 , 208 
12536 DATA 0,160 , 0 , 169,160 , 145 , 170 13088 DATA 250 , 173 , 98 , 10,201 , 16 , 208 
1 2544 DATA 200 , 192 , 39 , 208 , 249 , 24,165 13096 DATA 61,1 73 , 99,10 , 201 , 39 , 208 
1 2552 DATA 170 , 105 , 40 ,1 33 , 170, 144, 2 13104 DATA 54 ,169,81 , 133, 168, 169 , 4 
12560 DATA 230,171,232,224,23 , 208,229 13112 DATA 133 , 169 , 162 , 0 , 160,0 , 177 
12568 DATA 160 , 0 , 169,4,145,168 , 32 13120 DATA 168 , 201 , 58 , 208 , 7 , 32,6 
12576 DATA 151 , 224, 165,143,41,3 , 133 13128 DATA 52,169,32 , 145 , 168 , 200,192 
12584 DATA 165 , 170 , 10 , 168,24 , 185,75 13136 DATA 37,208,238 , 32 , 250 , 51 , 232 
12592 DATA 52 , 101 , 168 , 133,180 , 185,76 13144 DATA 224 , 21 , 208,228, 162,0 , 189 
12600 DATA 52 , 101 , 169 ,1 33 , 181,24,185 13152 DATA 93 , 54 , 240,6,157 , 51 ,4 
12608 DATA 75 , 52 , 101 , 180 , 133 , 170,185 13160 DATA 232 , 208 , 245,76 , 127 , 51,76 
12616 DATA 76 , 52 , 101 , 181, 133 , 171 , 160 131'68 DATA 33,50 , 169 , 102,145,1 70,169 
1 2624 DATA 0 , 177 , 170 , 201 , 160,208, 18 13 176 DATA 58 , 145 , 168 , 165, 180 , 133 , 168 
12632 DATA 138 , 145 , 170 , 169 , 32 , 145 , 180 13184 DATA 165,181 ,1 33 , 169,56 ,165, 168 
12640 DATA 165 , 170 , 133,168,165 , 171,133 13192 DATA 233 , 41 ,1 33 , 170 ,1 65 , 169 , 233 
12648 DATA 169 , 76,251 , 48 , 232,138 , 41 13200 DATA 0 , 133 , 171 , 169 , 240 , 133 , 166 
12656 DATA 3,197 , 165 , 208 , 189,177,168 13208 DATA 169 , 255,133 , 162 , 165 , 170,133 
12664 DATA 170 , 169 , 32 , 145,168,224,4 13216 DATA 180.165,171 , 13},181 , 169,0 
12672 DATA 240 , 26 , 138,10 , 168,162,2 13224 DATA 133,165,l60,0,162,0 , 177-
12680 DATA 56 , 165,168 , 249 , 75,52,133 13232 DATA 180 , 221 , 87 , 52 , 240 , 5 ,2 J2 
1 2688 DATA 168 , 165 , 169,249 , 76,52 ,1 33 13240 DATA 224 , 8 , 208 , 246 , 134 , 25 3 ,5 6 
1 2696 DATA 169 , 202 , 208 , 238 , 76,25 1,48 13248 DATA 169 , 7, 229 , 253, 1 70 , 189,87 
12704 DATA 169 , 13 , 141 , 229 , 51, 169 , 54 13256 DATA 52,14 5 , 180,200,1 9 2, 3 , 208 
12712 DATA 141 , 230 , 51 , 162 , 6 , 138,32 13264 DATA 224,24 ,165,180 ,1 0 5 , 40 ,13 3 
12720 DATA 220 , 51 , 32,228 , 255 , 208 , 251 13272 DATA 180,144 , 2 , 230 ,181 ,230,165 
12728 DATA 32 , 228,255 , 240,251 , 201 , 81 13280 DATA 165 , 165 , 201 , 3 , 208 , 203, 165 
1 2736 DATA 208 , 32,169 , 147 , 32 , 210 , 255 13288 DATA 162, 208,252 , 198 ,166,208,1 79 
12744 DATA 169,0,162 , 0 , 157,0 , 216 13 296 DATA 16 2 , 0 ,189 ,11 0 ,52 , 240 ,6 
1 275 2 DATA 157,0,217 , 157 ,0 , 218 , 157 13304 DATA 157 , 55 , 4 , 232,208 , 245 , 56 
1 2760 DATA 0 , 219 , 232,208 , 24 1 , 32 , 168 133 1 2 DATA 17 3 , 98 ,1 0 , 237, 96 , 10,141 
12768 DATA 51 , 169, 1 3 ,76, 210 , 255 , 20 1 13 320 DATA 100 , 10, 173,99 , 10,23 7 , 9 7 
12776 DATA 49,48 , 211 , 20 1 ,5 2,1 6 , 207 13328 DATA 10, 13, 100,10 , 240,17 , 144 
1 27 84 DATA 56 , 233,48 ,133, 166,169, 14 7 1 3336 DATA 15 , 1 73, 98 , 10 , 14 1 , 96,10 
12792 DATA 32 , 210 , 255, 169,0 ,1 62 , 0 13344 DATA 173, 99 , 10 , 14 1 , 9 7 , 10 , 32 
12800 DATA 15 7 , 0 , 216 ,1 57 , 0 , 217,157 13352 DATA 194 ,51 , 76 ,77, 4 8,162,0 
12808 DATA 0 , 218,157 , 0,21 9,232,208 13360 DATA 189 , 95,52 , 240,6 , 157 , 6 
128 16 DATA 241, 162 , 0 ,1 89 , 0 , 11, 157 1 3368 DATA 4,2 3 2 , 208 , 24 5,162,0,189 
12824 DATA 0 , 4 , 189,0 ,12 , 15 7 ,0 133 76 DATA 104 , 52 , 240,6,157,22,4 
1283 2 DATA 5,189 , 0 , 1 3 , 15 7,0 , 6 13 38 4 DATA 23 2,208 , 245 ,172,96,10,173 
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COMMODORE-64
PRO ADVENTURES

The Most Fantastic Adventure Experience You'li Ever Have!

Forget The Rest — Buy The Best

• Full Color Graphics • Fantastic Sound Effects

• Selectable Levels • Interactive Conflicts

GOTKKtOGS IA9R
• Real Time • Over 80 Areas • 70 Objects • 40 Commands

This adventure features full-color animated graphics, sound effects, and two selectable

levels of play. It is a real time adventure. The longer you take to find the treasures the more

time you allow the thief and cut-throat to get them before you! Journey through forests, a

swamp, the haunted mansion, and dungeon in your quest for the fabulous Arkenstone dia

mond. Battle the giant spider and Baron Ahriman's undead army. You may even find the en

chanted elven sword and slay Gothmog himself, But don't let the thief or the cut-throat get

their hands on you or the treasures. Fantastic Adventure! We have never had an un

satisfied Adventurer with this one!

List $39.95 / Sale $29.95

The First in a Series of Interactive Arcade, Graphic & Text Adventures!

Two disks full of data (only one 1541 drive req.)

8 different character sets

Over 70 sprites.

Ultra fantastic graphics.

Four arcade style games meshed with graphics test adventure.

This fantastic science fiction adventure challenges you to accomplish various missions

for the Cyberleague. First you must infiltrate a Droken warship by moving through 3 dimen

sional corridors via joystick while dodging death bats and exterminator droids that hunt

you down (all in stunning 3-D). Then you must steal the ship and fly through hazardous

alien-ridden quadrants of space. You must defeat Raiders and Starships along the way.

Then you must defeat the Zaxxar Invaders as they mount an offensive, you maneuver your

laser base and fire at the Lordes of Meanies. The arcade games are worth they money

alone but with the graphics - text adventure meshed in, Cyberworld is worth 10 times as

much!

We have never seen a better arcade adventure in our lives!!!

_— „ List $49.95 / Sale $39.95

Add S3.00 for postage. Add S6.00 (or CANADA, PUERTO RICO, HAWAII I

orders. WE DO NOT EXPORT TO OTHER COUNTRIES. |

Enclose Cashiers Check, Money Order or Personal Check. Allow 14 |

days for delivery, 2 to 7 days for phone orders, 1 day express mail!

Canada orders must be in U.S. dollars. We accept Visa and Master- ; ENlERPRIZES (WEl0VEOuncusIOUEBS)

BOX 550. BARHINGTON, ILLINOIS 60010
Phon. 312/362-5244 to ordsr

COMMODORE-64 
PRO ADVENTURES 

The Most Fantastic Adventure Experience You'll Ever Have! 

Forget The Rest - Buy The Best 
• Full Color Graphics • Fantastic Sound Effects 

• Selectable Levels • Interactive Conflicts 

GOTHJ«OGS .£A9R 
• Real Time • Over 80 Areas • 70 Objects • 40 Commands 

This adventure features full·color animated graphics, sound effects, and two selectable 
levels of play. It is a real time adventure. The longer you take to find the treasures the more 
time you allow the thief and cut·throat to get them before you! Journey through forests, a 
swamp, the haunted mansion, and dungeon in your quest for the fabulous Arkenstone dia· 
mond. Battle the giant spider and Baron Ahriman's undead army. You may even find the en· 
chanted elven sword and slay Gothmog himself. But don't let the thief or the cut·throat get 
their hands on you or the treasures. Fantastic Adventure! We have never had an un· 
satisfied Adventurer with this one! 

List $39.95 I Sale $29.95 

CVBERWDRLD 
The First in a Series of Interactive Arcade, Graphic & Text Adventures! 

• Two disks full of data (only one 1541 drive req.) 
• 8 different character sets 
• Over 70 sprites. 
• Ultra fantastic graphics. 
• Four arcade style games meshed with graphics test adventure. 

This fantastic science fiction adventure challenges you to accomplish various missions 
for the Cyberleague. First you must infiltrate a Droken warship by moving through 3 dimen· 
sional corridors via joystick while dodging death bats and exterminator droids that hunt 
you down (all in stunning 3·D). Then you must steal the ship and fly through hazardous 
alien·ridden quadrants of space. You must defeat Raiders and Starships along the way. 
Then you must defeat the Zaxxar Invaders as they mount an offensive, you maneuver your 
laser base and fire at the Lordes of Meanies. The arcade games are worth they money 
alone but with the graphics· text adventure meshed in, Cyberworld is worth 10 times as 
much! 
We have never seen a better arcade adventure in our lives!!! 

-----------------------------I Add $3.00 ·for postage. Add $6.00 lor CANADA, PUERTO RICO. HAWAII • 
I ordera. WE DO NOT EXPORT TO OTHER COUNTRIES. • 
I Enclose Cashiers Check. Money Order or Personal Check. Allow 104 t 
I days for delivery, 2 to 7 days for phone orders, 1 day express malll I 
I Canada orders must be In U.S. dollars. We accept Visa and Master· I 
• Card. -----------------------------

List $49.95 I Sale $39.95 

PRDTECTD 
ENTERPRIZES ""0""'''"''0.'''' 
BOX SSO, BARRINGTON, ILUNOIS 60010 
Phon. 3121382·524. 10 order 
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97,10,32,145,179,32,221

189,162,0,189,0,1,240

6,157,27,4,232,208,245

96,134,168,133,169,162,0

160,0,189,13,54,240,10

201,255,240,12,145,168,200

2 32,208,241,32,250,51,232

208,23 3,96,24,165,168,105

40,133,168,144,2,230,169

96,138,72,152,72,24,173

98,10,105,2,141,98,10

144,3,238,99,10,162,0

181,168,72,232,224,8,208

248,17 2,98,10,173,99,10

32,145,179,32,221,189,162

0,189,0,1,240,6,157

12,4,232,208,245,162,8

104,149,167,202,208,250,104

168,104,170,96,234,234,234
1,0,216,255,255,255,40

0,37,33,34,36,160,32

58,102,170,186,127,255,19

3,15,18,5,58,32,48

0,8,9,7,8,58,0

135,129,141,133,160,143,150

133,146,0,79,77,32,32

78,80,99,80,32,79,99

79,77,32,79,80,78,99

99,99,77,79,80,32,79

80,0,101,32,77,78,32

103,32,103,32,101,32,101

32,77,101,103,32,32,79

76,100,101,103,32,101,103
0,101,32,32,32,32,103

32,103,32,101,32,101,32

32,32,103,32,32,101,32

32,101,32,99,32,103,0

101,103,77,78,101,103,32

103,100,101,32,101,103,77

32,103,32,32,76,79,99

101,103,99,101,103,0,76

122,32,32,76,122,7 7,100

100,100,78,76,122,32,77

122,77,100,100,100,78,76

122,32,76,122,0,0,160

223,327,32,233,231,32,233

160,223,32,160,160,160,160

231,160,160,160,160,160,32
2,25,0,160,160,223,233

160,231,233,160,226,160,223

32,32,233,160,105,160,160

0,160,160,160,160,160,231

160,160,98,160,231,32,233

160,105,32,160,160,160,160

32,32,7,1,18,25,0

160,160,95,105,160,231,160

160,226,160,231,233,160,105

32,32,160,160,0,160,160

32,32,160,231,160,160,32

160,231,160,160,160,160,231

160,160,160,160,160,32,13

1,18,19,1,0,255,32

32,32,9,32,32,32,32

32,13,15,22,5,32,20

8,5,32,34,81,34,32

21,19,9,14,7,0,32

32,32,30,32,32,32,32

32,20,8,5,32,12,5

20,20,5,18,19,58,32
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13952

13960

13968

13976

13984

13992

14000

14008

14016

14024

14032

14040

14048

14056

14064

14072

14080

14088

14096

14104

14112

14120

14128

14136

14144

14152

14160

14168

14176

14184

14192
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32,32,0,32,32,32,93

0,10,60,67,81,67,62

11,32,32,9,32,61,32

13,15,22,5,32,21,16

0,32,32,32,93,32,32

32,32,32,10,32,61,32

13,15,22,5,32,12,5

6,20,0,32,32,32,22

32,32,32,32,32,11,32

61,32,13,15,22,5,32

18,9,7,8,20,0,32

32,32,13,32,32,32,32

32,13,32,61,32,13,15

22,5,32,4,15,23,14

0,25 5,160,32,160,32,32

32,32,3,8,15,15,19

5,32,19,16,5,5,4

32,6,1,3,20,15,18

58,0,0,160,32,160,32

32,177,32,61,6,1,19

20,44,32,178,32,61,32

13,15,4,5,18,1,20

5,44,32,179,32,61,32

19,12,15,23,0,0,160

32,160,32,32,32,32,32

32,32,32,32,32,32,32

32,16,18,5,19,19,32

145,32,20,15,32,17,21

9,20,46,0,255,153,143

149,167,146,133,160,129,137

142,142,133,146,161,161,32

255,32,256

z commodore

Drills, Puzzles, Competitive Games,Tutorials

Uses Color, Graphics, Sound, Animation

Tape and Disk Versions

Send SASE for FREE CATALOG

SMOKY MOUNTAIN SOFTWARE
54 WEST MAIN STREET. BREVARD MC 2B713

VIC-20 and Commodore 64

AOVENTURES

BANSHEE CASTLE

An unbelieveable adventure that v
MAGGIE

ill try your (Art Klein] Intsiligencel

patience. But intelligence, persistance ana Have a relationship wuh your comouie

stamina pays off. An action-packed game that hard lo believe. Discuss it with "Maaqi
keeps you on edge

VIC 16K Reqd.

C6J

WHOOUNIT?

Mystefy-lover's delight.

How's your analytical mind?

II you have any logic...Inis is tne

game for you.

VIC 16K Reqrj.

C-64

ORDER ALL* FOR 70."

CHECK OR MONEY ORDER _
ADD II. 50 FOR PS M

VIC I6K fteqd.
S 19.96 cm

SCRAMBLERS?

We have it. The ulnmaie challenge i
scramble. 3 games on one lape.

Test your skill S knowledge.

Noeip.req. VICC-W

S19.95

m _ „ , ' |^& 3133 South Nucla St
■ HA VII All ^k. Aurora. Colroado BOC

DEALER INQUIRIES INVITED. CUSTo" SOFTWAflE 303 ' 69u-MaB

r thats

S19.95

word

S19.95

eet

13

13392 DATA 97,10,32,145,179,32,221 
13400 DATA 189,162,O,189,O,1,240 
13408 DATA 6,157,27,4,232,208,245 
13416 DATA 96,134,168,133,169,162,O 
13424 DATA 160,O,189,13,54,240,10 
13432 DATA 201,255,240,12,145,168,200 
13440 DATA 232,208,241,32,250,51,232 
13448 DATA 208,233,96,24,165,168,105 
13456 DATA 40,133,168,144,2,230,169 
13464 DATA 96,138,72,152,72,24,173 
13472 DATA 98,10,105,2,141,98,10 
13480 DATA 144,3,238,99,10,162,O 
13488 DATA 181,168,72,232,224,8,208 
13496 DATA 248 ,172,98,10,173,99,10 
13504 DATA 32,145,179,32,221,189,162 
13512 DATA O,189,O,1,240,6,157 
13520 DATA 12,4,232,208,245,162,8 
13528 DATA 104,149,167,202,208,250,104 
13536 DATA 168,104,170,96,234,234,234 
13544 DATA 1,O,216,255,255,255,40 
13552 DATA O,37,33,34,36,160,32 
13560 DATA 58,102,170,186,127,255,19 
13568 DATA 3,15,18,5,58,32,48 
13576 DATA O,8,9,7,8,58,O 
13584 DATA 135,129,141,133,160,143,150 
13592 DATA 133,146,O,79,77,32,32 
13600 DATA 78,80,99,80,32,79,99 
13608 DATA 79,77,32,79,80,78,99 
13616 DATA 99,99,77,79,80,32,79 
13624 DATA 80,O,101,32,77,78,32 
13632 DATA 103,32,103,32,101,32,101 
13640 DATA 32,77,101,103,32,32,79 
13648 DATA 76,100,101,103,32,101,103 
13656 DATA O,101,32,32,32,32,103 
13664 DATA 32,103,32,101,32,101,32 
13672 DATA 32,32,103,32,32,101,32 
13680 DATA 32 ,101, 32,99,32 ,10 3,O 
13688 DATA 101,103,77,78,101,103,32 
13696 DATA 103,100,101,32,101,103,77 
13704 DATA 32,103,32,32,76,79,99 
13712 DATA 101,103,99,101,103,O,76 
13720 DATA 122,32,32,76,122,77,100 
13728 DATA 100,100,78,76,122,32,77 
13736 DATA 122,77,100,100,100,78,76 
13744 DATA 122,32,76,122,O,O,160 
13752 DATA 223,32?,32,233,231,32,233 
13760 DATA 160,223,32,160,160,160,160 
13768 DATA 231,160,160,160,160,160,32 
13776 DATA 2,25,O,160,160,223,233 
13784 DATA 160,231,233,160,226,160,223 
13792 DATA 32,32,233,160,105,160,160 
13800 DATA O,160,160,160,160,160,231 
13808 DATA 160,160,98,160,231,32,233 
13816 DATA 160,105,32,160,160,160,160 
13824 DATA 32,32,7,1,18,25,O 
1383 2 DATA 160,160,95,105,160,231, 160 
13840 DATA 160,226,160,231,233,160,105 
13848 DATA 32,32,160,160,O,160,160 
13856 DATA 32;32,160,231,160,160,32 
13864 DATA 160,231,160,160,160,160,231 
13872 DATA 160,160,160,160,160,32,13 
13880 DATA 1,18,19,1,O,255,32 
13888 DATA 32,32,9,32,32,32,32 
13896 DATA 32,13,15,22,5,32,20 
13904 DATA 8,5,32,34,81,34,32 
13912 DATA 21,19,9,14,7,O,32 
13920 DATA 32,32,30,32,32,32,32 
13928 DATA 32,20,8,5,32,12,5 
13936 DATA 20,20,5,18,19,58,32 

254 COMPUTE! October 1983 

13944 DATA 32,32,O,32,32,32,93 
13952 DATA O,10,60,67,81,67,62 
13960 DATA 11,32,32,9,32,61,32 
13968 DATA 13,15,22 ,5, 32 ,21,16 
13976 DATA O,32,32,32,93,32,32 
13984 DATA 32,32,32,10,32,61,32 
13992 DATA 13,15,22,5,32,12,5 
14000 DATA 6,20,O,32,32,32,22 
14008 DATA 32,32,32 , 32 ,32,11, 32 
14016 DATA 61,32,13,15,22,5,32 
14024 DATA 18,9,7,8,20,O,32 
14032 DATA 32,32,1 3 ,3 2 ,32,32,32 
14040 DATA 32,13,32,61,32,13,15 
14048 DATA 22,5,32,4,15,23,14 
14056 DATA O,255,160,32,160,32,32 
14064 DATA 32,32,3,8,15;15,19 
14072 DATA 5,32,19,16,5,5,4 
14080 DATA 32,6,1,3,20,15,18 
14088 DATA 58,O,O,160,32,160,32 
14096 DATA 32,177,32,61,6,1,19 
14104 DATA 20,44,32,178,32,61,32 
14112 DATA 13,15,4,5,18,1,20 
14120 DATA 5,44,32,179,32,61,32 
14128 DATA 19,12,1 5 ,23,O,O,160 
14136 DA~A 32,160,32,32,32,32,32 
14144 DATA 32,32,32,32,32,32,32 
14152 DATA 32,16,18,5,19,19,32 
14160 DATA 145,32, 20 ,15,32,17,21 
14168 DATA 9,20,46,O,255,153,143 
14176 DATA 149,167,146,133,160,129,137 
14184 DATA 142,142,133,146,161,161, 32 
14192 DATA 255,32,256 © 

(:: commodore 64 

BIBLE 
Drills, Puzzles, Competitive Games, Tutorials 

Uses Color, Graph ics, Sound, Animation 
Tape and Disk Versions 

Send SASE for FREE CATALOG 

SMOKY MOUNTAIN SOFTWARE 
5 4 \NEST MAIN STREET, BRE V AF=l O N C 2 8 7 12 

VIC-iO and Commodore 64 
ADVEN TURES 

BANSHeE CASTLE 
At! unDel ieve~OI. ,,"ven l u .. 11111 Witl try vou' 
""lI,nce. 8 uI intellill,nce. perslSI.nee .. nd 
st,mlnl plys o n. An action·pachd came 1""1 
keeps you on edge. 
VIC 16)( Reqd. Sl',~ 
C· .. 

WHO·DUH.tT? 
M ystery.lo . .. ·s delignt. 
Ho w's yout Inlt rHel1 mind? 
II you n" .... ny logic_. _th iS is Ine 
\lime 10' you. 
VIC 16K RfQd. 
CO< 
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CHECK OR MONEY OROER 

AOO SI.50 FORP &H 

DEALER INQUIRIES INVITED. 

S I9.9~ 

MAGGIE 
(Mlllcla, Intelllginca) 
Have a ,"ll lionSllip w" " vour computer tn" ll 
"".d to believe. Oiscun It wiln "M"ggl," 
VIC 16K Rl ll d. $19.95 
C· .. 

SCRAMBLERS? 
We n ••• it Tne ultimate en'lI,nge in wor" 
s.e l"mDle. J games on one tape . 
TUI your skill &. knowledge. 
No • • p. 'e<! . VIC c-&t $19.95 
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D.E.S.-SOFT ™
a division of

DES-Data Equipmeni Supply Corp.

ZARCON
By Steven Prentiss

Destined to be one of the best arcade style games

on commodore computers.Can you in your

Zarcon Fighter shoot all the alien formations

while flying through an asteriod field!

5 Levels of excitement

Joystick required

Vic-20 cassette 9-95

Commodore 64 cassette 9-95

SHROOMS
Subterranean Encounter

By Michael Koberstein

Inner Earth has invaded the surface world. The

mutant spiders and the moles have taken

humans captive and changed them into mus-

srooms. To rescue them you must enter the

caverns. You are their only hope. Good Luck!

Vic-20 & 8K Expander,-Joystick-cass 9.95

SPHINX

3-D ADVENTURE

By Cory Christensen

You the Adventurous Explorer are looking for

the lost treasure of the Sphinx. It is rumored to

be in the Ancient Pyramid of RA. Beware of

deadly traps and hidden passage ways.

Commodore 64-cassette 9.95

You are the commander of squadron of laser

ships. It is your duty to defend the cities of earth

against incoming alien attack. Spectacular Hi-

Res graphics and machine code for super fast ac

tion.

Joystick Vic-20 cassette 9.95

SEE YOUR LOCAL DEALER TO SEE OUR FINE PRODUCTS

Dealer inquiries invited Software Distribution Available Programs wanted

(714)

778-5455

Data Equipment Supply Corp.

8315 Firestone Blvd., Downey, CA 90241

(213)

923-9361

VIC-20". COMMODORE'". COMMODORE 64". and CBM" are trademarks of Commodore Business Machines, Inc.

D.E.S.-SOFT ™ 
a division 01 

DES· Data Equipment Supply Corp. 

ZARCON 
By Steven Prentiss 

Destined to be one of the best arcade style games 
l'-;Lr:r ___ on commodore computers.Can you in your 

Zarcon Fighter shoot all the alien formations 
while flying through an asteriod field! 

5 Levels of excitement 
Joystick required 
Vic-20 cassette 
Commodore 64 cassette 

SHROOMS 
Subterranean Encounter 

By Michael Koberstein 

Inner Earth has invaded the surface world. The 
mutant spiders and the moles have teken 
humans captive and changed them into mus­
srooms. To rescue them you must enter the 
caverns. You are their only hope . Good Luck! 
Vic-20 & 8K Expander,-Joystick-cass 9.95 

SPHINX 
3-D ADVENTURE 

By Cory Christensen 

9.95 
9.95 

You the Adventurous Explorer are looking for 
the lost treasure of the Sphinx. It is rumored to 
be in the Ancient Pyramid of RA. Beware of 
deadly traps and hidden passage ways . 
Commodore 64-cassette 9.95 

You are the commander of squadron of lase.r 
ships. It is your duty to defend the cities of earth 
against incoming alien attack . Spectacular Hi­
Res graphics and machine code for super fast ac­
tion. 
Joystick Vic-20 cassette 9.95 

SEE YOUR LOCAL DEALER TO SEE OUR FINE PRODUCTS 
Dealer inquiries invited Software Distribution Available Programs wanted 

(714) 0 Data Equipment Supply Corp. (213) 
nS-5455 ES 8315 Firestone Blvd., Downey, CA 90241 923-9361 

VIC·20'~ , COMMODORE ..... COMMODORE 64"', and CBM'" are trademark s or Commodore Business Machmes, Inc. 



Jll ATAPI * Printers/Etc *flSTRfl 1620^IXA^I/^FU r/l//(C;/O/ClU disk drive system
600XL .

1200XL

1050 DRIVE

1025 PRINTER ...

1020 COLOR PTR

1027 PRINTER

1010 RECORDER

850INTERFACE ...

DRIVES
RANA 1000

PERCOM 88-S1

PERC0MAT88-SZ
PERCOM 40-S1

PERCOM 40-S2

PERCOM 44-S1 ...,

PERCOM 44-SZ . .

CALL

CALL*
'Reflects $100 Atari Rebate

S335 MICROBITSINFC ..$78

S399 80COLUMNBD .... $249

5219 TECHNICAL NOTES . . $25
$279 REAL TIME CLK $38

. 572 810DRIVE $419

CALL

MEMORIES
5319 48KRAM(INTEC) -

$358 64K RAM (INTEC) .

5539 48K RAM (MOSAIC)

$510 64K RAM (MOSAIC)

$799 128KRAM0ISK .

5639 32K RAM (MOSAIC)

$929

. $95

$119

5109

5145

5299

568

ATARI SOFTWARE

ADVENTURE INTT

Adv. 1-12 each (C) S18
Preppie(C/D) S20

Preppiell(C/D) $23

Diskey(D) $33

Sea Dragon (C/D) . ... $23

BugOf(!(C/O) S20

Tutti-Frutti(C/D) J17
Sagal-3(ea.)(D) $27
Lunar Lndr . (C)$11 (D}$15
Galactic Empire(C) .. $14
Galactic TraderfC) ... $14
Stratos(C/D) $23

RearGuard (C)$14(D)$17

APX

Eastern Front (C/D) 523

747 Land Sim. (C/D) .. $17
Fig-Forth (C) $30

Family Cash Flow (D} . $17
Downhill (C/D) $17

Avalanche(C7D) $17

Outlaw/Howitzer (C/D| $17
Salmon Run (C/D) $17
Dala Management (0) $17

Galahad/Holy Grail (D) $21

Adv. Music System (D) $21

ATARI INC.

Microsoft Basic II (R) . $62
Mickey in Great

Outdoors (C/D) $36

Paint (D) $30

Speed Reading (C) ... $54
Qix(R) $30

Dig Dug (R) $30
Atari Writer (R) $68

Time Wise (D) $23

Visicalc(D) $139

Juggles House (C/D} .$22
Juggles Rnbw (C/D) ..$22
Pilot (Home) (R) $55

Galaxian(R) $30
Defender (R) $30

ET $34

Microsoft Basic (D) .. $62

Macro Ass. & Edit (D) .$62
Assembler Editor (R) .$42

Basic Cartridge |R) . .. $45
PacMan(R) $30

Centipede (R} $30

Caverns of Mars (D) .. $28
Star Raiders (R) $30

Conv. Lang. Ea. (C) ... $42

Music Composer (R) .. $31

Super Breakout (R) ... $26
My First Alphabet (D) .$26

Prog.2 & E (ea.HC) $21

Word Processor (D) . $102

Pilot (Educ.)(R) $92
Touch Typing (C) $19

Home File Mngr(D) . . $36

Bookkeeper (D) $102

Family Finance (D) ... $35
Prog. 1(C) $18

Scram (C) $18
Asteroids (R) $27

Space Invaders (R) ...$27
Missile Command (R) . $27

Telelink(R) $21

Superman III (R) S34

Basketball (R) $24

Donkey Kong (R) $34

AVALON HILL

VC(D) $17

B-iNuc. Bomber(C) .. $12
Legionnaire(C) $23

Empire o( Overmind

(D)$23(C)$20
Tanktics ... (D)$20(C)$17

Comptr StockS Bonds ...

(D)$17(C)$14
(Dnieper River Line (D) $20

Voyager(D) $17

Controller(D) $20

GFS Sorceress
(D) $23 (C) $20

Telegard .. (D)$19(C)$16

Vorrak(D) $18

Lord of Karma (C) $14

AVALON HILL[Confd|
Moon Patrol (C) $17

Planet Miners(C) $12
Conflict 2500 (C) $12
Space Stalion Zulu

<D)$17(C)$14
FlyingAce . (D)$21 (C)S18
Gypsy (D}$18(C)$15
Galaxy .... (D)$17{C)$14
Guns of Fort Def.{C) . $14
NukeWar(C) $12

Andromeda Conquest ...

(D)$16(C)$13

Close Asslt (D)$23(C)$20

BRODERBUND

Sky Blazer (O) $22
BankSt. Writer(D) ... $46
A.E.(D) $23

Arcade Machine (D) .. $39
Choplifter . (D)$23(H)$29
Labyrinth (C/D) $20

Serpentine . (D)$23(R)$27
Sieller Shuttle (C/D) .. $17
Apple Panic (C/D) $20

Genetic Dr if I (C/D) ... $20
David's Midnight (D) .. $23

Sea Fox (D) $20

Track At!ack(D) $20

OperatnWhrlwnd(D) . $23
Match Boxes (C/D) ... $20

CDY CONSULTING

Pogoman(C/D) $27

Mad-Netter (C/D) $23

It-ls-Baltoon (C/D) $23

CBS

Mountain King (R) ... $27

Boulders &Bombs(R) $27
Krazy(each)(R) $27

CONTINENTAL SOFT.
Home Accountant (D) $48
Tax Advantage (D) ... $39

DATA MOST
Pig Pen (D) $20

Mating Zone (D) $20
Roundabout (D) $20

Bilestoad(D) $20

Night Raiders (D) $20

MonsterSmash(D) ... $20

DATASOFT

Text Wizard (D) $65

Graphic Master (D) ... $27
Micro Painter (D) $23

Lisplnterpreter(D) ...$79

Graphics Gen (D) $17
BasicCompiler(D) ...$65

Zaxxon (C/D) $27

Teietalk(D) $34

Pac. Coast Hwy(C/D) . $20

Clowns/Balloons (C/D) $20

Spell Wizard (O) $53
Canyon Climber(C/D) $20
Sands of Egypt (D) ... $27
O'Riley's Mine (C/D) ..$23

Rosen's Brigade (C/D) $23

MoonShuttlejD, $27

DONT ASK

Sam(D) $39

P.M. Animator (D) .... $23
Teletari(D) $27

PokerSam(D) $17

Word Race . (D)$17(C)$14

EDU-WARE

Prisoner II (D) $27

Spelling Bee(D) $27

Rendevous(D) $27

Compu/Read :

(O)$21(C)$15
Compu/Math-FR

(0)$27{C)$21

Compu/Math-Dec

(D)$27(C}$21

EDUCATIONAL SOFT.

Tricky Tutorial

1.2,3or4(C/D) $15

Tricky Tutorial

5,6or7(C/D) $22

GEMINI 10X . . S289

GORILLA .... $199

CITOH
Prowriter $345

Prowriterll $629

Starwriter $1149
Pnntmaster $1448

NEC

8023 A-C $409
3510 $1375

3530 $1579

3550 $1779

7710/7730 $1998

PROWRITER . $345

SMITH TPI ... $488

SILVER REED P .. . $669

QUME11/40+ $1299

OK I-DATA
Microline82A $398
MicrolineB3A $638
Microline84P $958

Microline92 $488
Microlme93 $858

DIABLO
620R $939

630R $1719

MONITORS
AMDEK

Colorl .

V30O ...

V300A .
Color II .

NEC

$289 GRN{JB1260) $115
$139 GRN(JB1201) $155
$149 Color Composite .. $298
$449 RGB Color $598

MODEMS
HAYES

Smartmodem

Smartmodem 1200
Micromodemll . . .

NOVATION
$209 J-Cal $99

$498 Apple Cat II $259
$259 D-Cat $149

ANCHOR AUTOMATION

Mark lord Modem ... $78

SPECIALS
Gemini 15X Printer $379

Axiom AT-100 Printer (with interface $229

Astra Double Density Dual Drive $469

Rana 1000 Drive $319

Bil-3 80 Column Board ... ..$245

Mannesmann Talley 160L Printer $589

Atari 400 Keyboard (In Home) $35

Programmer Kit ..$48 Entertainer Kit ...$64

Wico Joystick ... $23 Wico Trackball ... $49

COSMIC
COMPUTERS

UNLIMITED

727 BREA CANYON RD., SUITE 16

WALNUT, CA 91789

ORDER LINES OPEN MON-SAT 8 am - 8 pm

(800) 626-7642
PLEASE FOR ORDERS ONLY

SORRY, NO COD'S

(714) 594-5204
FOR TECHNICAL INFO, ORDER INQUIRIES,

OR FOR CALIFORNIA ORDERS
Add $250 shipping pet software order in continental U S. Ada S5.00
shipping per software order lor AK, HI, FPO-APO. Add $10.00 or 15%

(whichever is greater) per software order lor non-U.S. Call for cost of

nardware shipping. Calii residents add 6V7V, sales lax Cashiers

checks or money orders filled within 24 hours lor ilems in slock

Personal checks require A weeks to clear MasterCard and Visa OK lor

software only within continental U.S.. add 3M surcharge Include card

no., expiration date and signature. Due to our low prices, all sales are

final. All defective returns must have a return authorization number.

Please call to obtain one before returning goods lor replacement or

repair. Prices & availability subject to change

MORE FOR YOUR MONEY

DOUBLE OR SINGLE DENSITY

TWO DRIVES

SPECIAL $469

EPYX-AUTO. SIMULATION
Rescue ai Rigel(QD) . $20
Datestones/Ryn (C/D) $14
UprRchsApshai(C/D| $14
RicocheI(C;D) $14
Keys/Acheron (C/D) .. $14

Curse o( Ra {C/D) $14
Danger'Drindisti (C/D( $14
Jumpman (C/D) $27

EscpVulcanslsle(D) .$20
Crypt olUndeaa(D) ..$20
Nightmare (D) $20
Armor Assault (D) $27
Monster Maze (R) .... $27
AlienGarden(R) $27

Plattermarna(R) $27
Mofloc's Tower (C) ... $14

King Arthur's Heir
(D)$20(C)$14

HellfireWarrior(C/D) .$27
Invasion Orion (C/D) .. $17

Temple ol Aps. (C/D) . $27
Star Warrior (C/D) .... $27
DragonsEye(O) ..... $20
CrushCrumble(C/D) . $20

GEBELLi
Firebirc(R) $27

Embargo (R) $30

Candy Factory (□) ... $20
Match Racers(C/D] . S20
Dr. Goodcode (D) . . . $20

HAYDEN

Go (D)$23(C)$20
Sargonll ., (D)S23(C)$20
Bulldog Pmbali(C) . . S20

HES

Coco(OD) $34

CocolhC/D) $27

INFOCOM

Suspended (D) $34
Zofkl.llorni(D) $27

Starcro!iS(D> $27
Deadline (D) . . . $34

WilnBSE(O) $34

INHOM -

Baseball .. (R)$23(D)$23
Cryp Is o( Terror

(D)$23(C)$20

INNOVATIVE DESIGN
Pool 1.5(D) $23

Juggler(D) $20

Speedway Blast

(D)$20(R)$27
Pool400(R) $27

JV SOFTWARE
JrnytoPlnls(C/D) $20
Action Ciuest (C/D) .. $30
Ghost Encount. (C/D) .$20

LJK

Letter Parted (D) .. . 1104

Dala Perfect (D) $74
Letter Puffed (R) ... $137
Edit 6502 (R) $137

MONARCH DATA SYS.
ABC Compiler (Dl $48

ODESTA

Chess (D) $45

Checkers (D) $34
Odin(D) $34

OPTIMIZED SYSTEMS
C-65(D> J5S

Bug-65(D) $23

Max-65(D) $58
Basic A + (D) $58

Action (D) $65

Speed Read Plus (D] .. $40

PHOENIX

Birth ot Phoenix (D) . . $16
Adv. In Time (D) $20

QUALITY
Fastgarrmon (C) $14
Name That Song

(D)$13(C)$11
Starbase Hyperion

(D)$17(C)$14
AMBaba.40Trivs(D) ..$20

Jeeper Creepers <D) ..$20

ROKLAN
Gori (D)S27(R)$30

Wizard/Wor . (D)$27<R)$30
Dlx Invaders (D)S23(R)$27

AntiSubPtrl (D)$20(C)$14
Telecom (D) $49

SpaceJourney(R| ... $30

SENTIENT
Gold Rush (D) $23

Cyborg(D) $23

SIERRA ONLINE

Mission Asteroids (D) $17

Ulys.&Gidn Fleece (D) $27
Ciosslirt .. (D)S2O(R)$23
Mou seat tack (D) $23

Jawbreaker (D)$2O(R)$23
Threshold (D) $27

SoftpOrn(D) $20

Ullimall(D) $39

SIERRA ON-LINE

MarauderfD) $23

LunarLeepef(D) ... $20
Wiz8 Princess (D) ... $22
FroggerfC/D) $23

SIRIUS

Alpha Shield (R) $27

Wavy Navy (D) S23

Bandits (0) $23
Space Eggs (D) $20
Sneakers (D) $20

Way Out (D) $27

TypeAltack(D) $27
Repton(D) $27

Critical Mass (D) $27

Fast Eddy (R) $23
Worm War(R) $23

SPINNAKER
SnooperTroop 1.2(D) . $30
Kindercomp(D) .... $20
Rhymes & Riddles (D) $20
Hey Diddle Diddle (D) . $20

Srch Amzng Thngs (D) $27
Story Machine (D) .... $23
Face Maker (D) $23

STRATEGIC SIM.

Cosmic Balance (D) ..$27
Cosmic Balance II (D) $27
Tigers In Snow (C/D) .. $27
Battle olShilon (C/D) .$27
Battle of Norm. (C/O) . $27
Galactic Gladialor(D) $27
Cytron Masters (D) ... $27
Knights/Desert (C/D) . S27
Combat Leader(C/D) .127

SUBLOGIC
Pinball(OD) $20

SWIFTY
J. White Music Lessons

(C/D) $20
Space Shuttle (D) $20

SYNAPSE SOFTWARE
FilBMngr800+ $65

Protectorll (D)$23(R)$29
Shamjs ... (D)$23(R)$29
Fort Apocalypse (C/D) $23
Shamusll(C/D) $23
Necromancer (C/D) . .. $23
Pharoh's Curse (C/D) .123
Slime (C/D) $23

Page 6 (D) $23
Reptilian {C/D) $23
Picnic Paranoia{C/D) . $23
Claim Jumper (C/D) .. S23
Drelbs(CfD) S23

Shadow World (C/D) .. $23
Survivor (C/D) $23
T.N.T. (C/D) $23
NYC. (C/D) $23
Slamt>all(C/D) $23

Blue Max (C/D) $23

Nautilus (C/D) $23
Chicken (R/D) $23

Quasimodo (C/D) $23

River Quest (C/D) . ... S23

SYNERGISTIC
ProgramrWkshp(D) . . $23
Graph Workshop (D) . . $27
Disk Workshop (D) ...$23

Worlock's Revenge (D) $23

THORN EMI

Soccer (R) $34

JumboJet(R) $34
Submarine Comm. (R) $34

Kick Back (R) $34

Pool (C) $22
HumpIyDumpiy(C) ..$22

Hckry DckryDck(C) ..$22
Darts (C) $22

USA

Alan World (D) $39

3 DSprgrphcs(CZD) . . $27

Survival Adv. (C/D) . .. $17

VERSA

Mind BggJrs I (D)$14 (C)$12

Globe Master(D) $20

MISCELLANEOUS
Financial Wizard (D) .. $41
Castle WoHenstein(D) $20
Master Type (D) $27
Astro Chase (D) $22

Miner2049er(R) $34

Cypher Bowel (C) $33
Bug Attack (C/D) $20
Raster Blaster (D) $20
Air Strike (C/D) $27
Prism (D) $18

Megalegs(C) $23

Cap'nCosmo(D) $19
Spy's Demise (D) $14

Galac. Chase (D)$20 (C)$18
Kid Grid (C/D) $20

Battle TreMD) $20
Snapper(D) $19

TSF-PMP Property
Management (D) .. $149

Millionaire (D) $39

)1~ATARr~ 
600XL . 
1200XL 

' . . CALL 
.. . .. . . . . . .. CALL' 

°Reflects $100 Alart Reb.te 
1050 DRIVE ....... $335 MICROBITS INFC .... $78 
1025 PRINTER .. . .. S399 80 COLUMN 80 .... $249 
1020 COLOR PTR ... $219 TECHNICAL NOTES .... $25 
1027PRINTER ..... $279 REAL TlMEC LK . $38 
1010RECORDER ..... $72 8100RIVE ........ $419 
850 INTERFACE .... CALL 

DRIVES 
RANA 1000 ........ S319 
PERCOM 88-S 1 ..... S358 
PERCOM AT 88-82 $539 
PERCOM 40-S1 ... $510 
PERCOM 40-S2 .. $799 
PERCOM 44·S1 ..... $639 
PERCOM 44-S2 ..... $929 

MEMORIES 
48K RAM (lNl EC) .... 595 
64K RAM (INl EC) ... $1 19 
48. RAM I MOSAICI .. $109 
64K RAM (MOSAIC) .. $145 
128K RAM DISK ... 5299 
32. RAM IMOSAICI . .. $68 

ATARI SOFTWARE 
ADVENTURE INT L 
Adv. 1-12each(C) .... $18 
Preppie (ClO) . • . •. . . $20 
Preppie II (C/O) . . . $23 
Olskey (0) ..... . .. . S33 
Soa Dragon (C/O) .. .. $23 
Bug Off! (C/O) ..... $20 
Tulli·Frutti(CIO) ..... $17 
Saga ' ·3(ea.)(0) ..... $27 
Lunar Lndr . IC)SI1 (0)$15 
Galact ic Emp lolC) .. S14 
GalaclicTrader (C) ... $14 
Str8tos(ClD) ........ $23 
Real Guard (C)SI4 (D)S17 
A"X 
Eastern Front (ClO) • . $23 
747 Land Sim. (CIO) .. $17 
Fig.Forth (e) ........ S30 
FamilyCash Flow(O) . $17 
Oownhill (CID) " ..... $17 
Avalanche (ClO) ••••. $17 
OuUawlHowllzer (C/O) S 17 
SalmonRun(C/O) .... $17 
Data Management (0) $17 
GalahadlHolyGrall (0) 521 
Adv. Music System (D) 521 
ATARIINC. 
Microsoft Basic II IA) . $82 
Mickey In Great 

Outdoors (CIO) .. S36 
Paint (D) ••• • • • • • . $30 
Speed Aeadlng (C) ... $.54 
Qlx(R) .... $30 
Dig Dug (R) .. $30 
Alarl Wrller (R) ...... $88 
TlmeWise(o) .. .. 523 
Vlslcalc (D) ••••• . . 5139 
Juggles House (Cio) . 522 
Juggles Anbw (CID) .. S22 
Pilot (Home) (A) . . . S55 
Galaxlan tR) .. $30 
Delender (A) ........ $30 
ET ................. $34 
Microsoft Basic 10) •• $82 
Macro Ass. & EdIt (D) . $82 
Assembler Editor (A) . $42 
Basic Car1ridge (R) .. . $45 
Pac Man (R) ......... $30 
Centipede (R) ....... $30 
Caverns of Mars (D) .. $18 
Star RaIders (AI ...... $30 
Conv. lang. Ea. (C) ... $42 
Music Composer tAJ .. $31 
Super Breakoul (R) ... 526 
My First Alphabet (OJ . 526 
Prog.2 & E(ea.)(C) .. . . 521 
Word Processor (D) . 5102 
Pllot(Educ.)(R) ..... . 592 
TouchTyping(C) .... S19 
Home File Mngr (D) .. S36 
Bookkeeper(D) ..... St02 
FamllyFlnanCe(O) ... S35 
Prog. l(C) 518 
Scram(C) ..... . .. S18 
Asteroids (R) ........ 527 
Space Invaders (A) .. . 527 
Missile Command (R) . S27 
Telellnk(R) ......... S21 
Superman III (R) •. S34 
Basketball (R) S24 
Donkey Kong (A) S34 
AVALON HILL 
VCtD) ............. 5t7 

AVALON HILUConrdj 
Moon Palrol (C) ...... 517 
Planet Miners (C) .... 512 
ConfllcI 2500(C) . . ... 512 
Space Station Zulu 

(D)SI7(C)514 
FIYlngAce (0)521 (C)518 
Gypsy (D)SI8(C)5tS 
Galaxy .... (D)517(C)SI4 
Guns of Fort Oef. (C) . S14 
NukeWat(C) ........ 512 
Andromeda ConQuest ... 

......... (D)SI6(C)St3 
Close Assi l (D) $23 (C) 520 
BROOERBU NO 
Sky Blazer (D) ....... 522 
BankSt. Writer(o) ... $46 
A.E. (D) .•...... ... .. 523 
Arcade Machlne(o) .. $39 
Choplifter . (0)S23 (R)$29 
Labyrinth (C/O) .... . . 520 
Serpentine . (0)523 (A) 527 
StellerShultle(CIO) .. $17 
Apple Panic (CiO) . . . . S20 
Genetic Drift (C/o) ... S20 
David's M id night (D) . . $23 
Sea Fox (D) .. . $20 
Track Attack (D) .••• • 520 
Operatn Whrlwnd (D) . S23 
Match Boxes (Clo) .. . 520 
COY CONSULTING 
Pogoman(C/O) ..... 527 
Mad·Neller (C/D) ... . . $13 
1I· ls·Balloon (Clo) ... . 523 
CBS 
Mountain King (R) .. . 527 
Boulders & Bombs (A) $27 
Krazy (each) (AI ... .. . 527 
CONTINENTAL SOFT. 
Home Accountant (D) $48 
Tax Advantage (0) ••. $39 
DATA MOST 
Pig Pen (0) .......... 520 
Mating Zone (D) . . . . 520 
Aoundabout (0) .. . 520 
Bilestoad (D) .. .. . .. 520 
Night Raiders (0 ) .... 520 
Monster Smash (D) .. . 520 
DATASOFT 
Text Wizard (0 ) .. S65 
Graphic Master (0) ... 527 
Micro Painter (0) . . .. $23 
Lisplnterpreter(D) . .. 579 
Graphics Gen.(O) ... 517 
BasicCompllor (D) .. . S65 
Zauon (ClO) .... . .. S27 
Teletalk(D) ........ S34 
Pac. Coast Hwy (ClO) . 520 
Clowns/Balloons (C/O) 520 
Spell Wizard ,0) ..... S53 
Canyon Climber (C/O) 520 
Sands of Egypt (0) .•. $27 
O'Alley's M lne (ClD) .. 523 
Aosen's Brigade (ClO) 523 
MoonShul1le (D) ..... 527 
DON'T ASK 
Sam (D) ............ 139 
P.M. Anlmalor to) .... S23 
Telelarl to) . . .... S27 
PokerSam(O) ....... S17 
Word Race . (D)517 (C)SI4 
EDU·WARE 

Printers/Etc. 
GEMINI lOX .. $289 
GORILLA .... $199 
crrOH 
Prowrlter ..... ..... $345 
Prowriterll .... $629 
Slarwriter .. SI149 
Printmasler .. S1448 
NEC 
8023A·C .. 5409 35'. . ...... $1375 
3530 ..... .. $1579 
3550 .. .... ... 51779 
7710n730 ........ 51998 

PROWRITER $345 
SMITH TPI ... $488 
SILVER REED P .... $669 
QUME I1140 + $1299 
OKI·DATA 
M icrollne82A ..... S398 
Microllne83A ...... S638 
Mlcroline84P ...... $958 
Mlcrollne92 .. $488 
Mlcrollne93 .. S85B 
DIABLO 
620R ... . 5939 
630R ... 51719 

MONITORS 
AMOEK NEC 
Color I ... 5289 
V300 .............. $139 
V300A ............ 5149 
Color II . . . $449 

GAN(JBI260) .. S115 
GRN (JBI20I) .. .. 5 155 
Color Composite $298 
AGB Color .... ... .. 5598 

MODEMS 
HAYES NOVATION 
Smartmooem ...... $209 J·Cal ............. $99 
Smarlmooem 1200 . 5498 
Micromooem II ..... $259 

Apple Cat II ........ 5259 
O·Cat ............. 5149 
ANCHOR AUTOMATION 
Mark I or" Modem ... 578 

SPECIALS 
Gemini 15X Printer . . . $379 
Ax iom AT-l 00 Printer (with interface $229 
Astra Double Density Dual Drive .. .. . . .. . $469 
Rana 1000 Drive ..... .. ... . ........... $319 
BiI-380 Column Board .. . ... . .......... $245 
Mannesmann Talley 160L Printer ........ $589 
Alari 400 Keyboard (In Home) $35 
Programmer Kit .. $48 Entertainer Kit .. . S64 
Wico Joystick ... $23 Wi co Trackball ... $49 

COSMIC 
COMPUTERS 

UNLIMITED 

727 BREA CANYON RD., SUITE 16 
WALNUT, CA 91789 

ORDER LINES OPEN MON-SAT 8 am - 8 pm 

(800) 626-7642 
PLEASE FOR ORDERS ONLY 

SORRY, NO COD'S 

(714) 594-5204 
B·l Nuc. Bomber (C) . 512 
Leglonnalre(C) .... . 523 
Empire of Overmlnd . 

Prisoner II to ) ..... S27 
Spelling Bee (D) ..... S27 FOR TECHNICAL INFO, ORDER INQUIRIES, 

..... .. .. (D) S23(C)520 
Tanklics ... (D)S20(C)S17 
Comptr Siock & Bonds ... 

......... (0ISI7(C)514 
Dnieper Alver L ne (0) S20 
Voyager(O) ......... 517 
Controller (D) S20 
GFS Sorceress ........ . 

.... .. (0) $23 (C) 520 
Telegard .. (0) $19 (C) 516 
Vorrak (0) ... . ... ... 518 
Lord of Karma (C) .... $14 

Aendevous (D) .. .. ... 527 
CompulAead ... .. : . ... . 

.... . .... (0)$21 {C)$15 
Compu/Math-FR .... ... . 

......... (D) S27 (C) 521 
CompulMath-Dec ... .. 

......... (D)$27{C)$21 
EDUCATIONAL SOFT. 
TrIcky Tutorial 

1,2,30r4(CID) . . ... $15 
Tricky Tutorial 

5.6or7(CID) ...... 522 

OR FOR CALIFORNIA ORDERS 
Add $2..50 shipping per soltw3re ore:!er in continental U S. Add S5.OO 
shipping per softw3re order fOf AK, HI. FPO·APO. Add $10.00 Of t5% 
( ..... hicl1«ver is greater) per sotiware Ofdet" lor nGn'U,S, tall for cosl ot 
hardware Shipping. ca~t. residents add 6V!% ~Ies w . cashiers 
checks Of money orders !rIled ..... ithln 24 hours lOf Items In stock 
Personal checks requ ire 4 weeks to cleat. M3slerCird and Visa OK lor 
software only within continental U.S .• add 3% surcharge. Include card 
no., expiration date and slgnalure. Due 10 our low prices. all sales are 
final. All defective relurns must have a relurn aulhOflzalion number. 
PIo2se call to obtain one belore relurning goods lor replacement Of 
repair. Prices & availability subjecllo change. 

*ASTRA 1620 
DISK DRIVE SYSTEM 

MORE FOR YOUR MONEY 
DOUBLE OR SINGLE DENSITY 

TWO DRIVES 

SPECIAL 
EPYX·AUTO. SI MULATION 
Rescue al Aigel (c/D) . 520 
Datestones/Ayn (C/O) 514 
Upt Rchs Apshal(CID) 514 
Rlcochel (Clo) ....... 514 
Keys/Acheron(C/o) . . S14 
Curse 01 Ra(CID) ... . 514 
DangerlDrindlsti (C/O) S14 
Jumpman (C/O) ...... S27 
Escp Vulcans Isle (D) . S20 
Crypt 01 Undead (D) .. 520 
Nightmare (D) ....... 520 
Armor Assault (D) . 527 
Monster Maze (Al .... $27 
AlienGarden(R) ..... 527 
Plattermarna (A) .. ... 527 
Morloc'sTower (C) ... $14 
King Arthur's Heir ...... . 

........ (D) 520 tC) $14 
Hetlfire Warrior (ClO) • 527 
Invasion Orion (C/O) .. 517 
Temple of Aps. (ClD) . 527 
Star Warrior (C/O) .... 527 
Dragon 's Eye(o) ..... 520 
Crush Crumble (CID) . 520 
GEBELLI 
Fireblrd (R) ......... $27 
Embargo tAl ........ S30 
Candy Factory (0) .... $20 
Match Racers (Cl o ) .. S20 
Dr. Goodcode (D) •.. $20 
HAY DEN 
Go . (D) 523 (C) 520 
Sargon II .. (0) 523 (C) 520 
Bulldog Pinball (C) ... $20 
HES 
Coco (C/O) .. . ...... 534 
COCO II (CIO) ... $27 
tNFOCOM 
Suspended (D) . . .... S34 
Zork I, ll or '" (D) ..... $27 
Slarcross (0) •• $27 
Deadline (D) ........ 134 
Wilness (o) . . .... $34 
IN HOME 
Baseball .. (A) 523 (D) 523 
Crypl S o f Terror 

........ (D) 523 (C) 520 
INNOVATIVE DESIGN 
Pool1 .5 (0) ........ 523 
Juggler(D) ... ....... 520 
Speedway Btasl ........ . 

......... (D) $20 (A) 527 
Poot 400 (R) ......... $27 
JV SOFTWARE 
Jrny 10 Pints (CID) ... 520 
Action Quest (CID) . .. $20 
Ghost Encount. (C/O) . S20 
UK 
LetterPerlecl (Oj . 5104 
Data Perfect (D) 574 
LetterPorfect(R) ... 5137 
Edit 6502 (A) ..... 5137 
MONARCH DATA SYS. 
ABCCompller(D) .... $48 
OOESTA 
Chess (D) .. . .... $45 
Checkers (D) .... $34 
Odin to) .... . . $34 
OPTIMIZED SYSTEMS 
C-65 (D) ............ S58 
Bug-65 (0 ) .......... S23 
Max-65 (0) ..... ..... S58 
Basic A + (D) .... .... 558 
Action (0) ..... ..... $65 
Speed Aead Plus (0 ) .. 540 
PHOENI X 
Birth of Phoenix (0) .. 516 
Adv. ln Tlme (D) ...... S20 
QUALITY 
Fastgammon(C) ..... S14 
Name That Song ....... . 

Suiibase HY:rI:~3 (e) S11 
......... (D)$17(C)514 

All Babal40 Thvs (D) .. 520 
Jeeper Creepers (D) .. 520 
ROKLAN 
Gorl .. . .. (0) $27 (A) S30 
WlzardN/ or . (0)S27 (A)$30 
Dlx Invaders (0)S23(R)S27 
AnU Sub Ptrl (0)$20(C)S14 
Telecom (D) .. . . ..... $49 
SpaceJourney(A) ... $30 
SENTIENT 
Gold Aush (0) .. S23 
Cyborg (D) .......... S23 
SIEARA ON·LlN E 
MlsslonAsterolds (D) SI7 
Ulys.& Gldn Fleece(D) S27 
Crossfire .. (D) 52O(A)S23 
Mouseatlack (0) ..... 523 
Jawbreaker (D)$20(R)$23 
Threshold (0) .. .. 527 
Sol t porn (D) . . ..... $20 
Ultima II to) ......... 139 

.. . ..... $469 
SIERRA ON·LlN E 
Marauder to) ........ $23 
Lunar Leeper (D) ..... 520 
Wiz&Prlncess (D) .. $22 
Frogger (CIO) ....... 523 
SIRIUS 
Alpha Shield (R) ..... $27 
Wavy Navy (D) .. . ... $23 
Bandits (D) ......... 523 
Space Eggs (D) .. . . $20 
Sneakers (D) .... . . 520 
Way 01.11 (D) . . . . . . $27 
Type Altack (D) .. ... . $27 
Aepton (0) ..... 527 
Crilical Mass(D) ... .. S27 
Fast Eddy (A) • • • S23 
Worm War (A) ..... 523 
SPINNAKER 
Snooper Troop 1.2 to ) . $30 
Kindercomp (D) ...... 520 
Rhymes & Alddles (OJ 520 
Hey Diddle Diddle (0) . 520 
Srch Amzng Thngs (D) 527 
StoryMachlne(D) . ... 523 
Face Maker (0 ) ... .. . $23 
STRATEGIC SIM. 
Cosmic Balance (D) .. 527 
CosmiC Balance II to) $27 
TIgers In Snow (CID) .. 527 
Bailie 0 1 ShilOh (ClD) 527 
Bailie o f Norm. jC/O) 527 
Galactic Gladlalor (D) 527 
Cytron Maslers (0) ... $27 
KnIghts/Desert (C/o) . $27 
Combat Leader (C/O) . $27 
SUBLOGIC 
Pinball (CID) ... ..... $20 
SWIFTY 
J. White Music Lessons 

... . . . .... . .. (Clo) 520 
Space Shutlle (D) .... $20 
SYNAPSE SOFTWARE 
File Mngr800 + ..... 565 
Protector II (D) $23(R)$29 
Shamus ... (D) 523 (A) 529 
Fori Apocalypse (C/O) $23 
Shamus II (CID) ...... $23 
Necromancer (CID) ... $23 
Phaloh's Curse (C/O) . 523 
Slime (CIO) ...... $23 
Page 6 (D) .......... 523 
Aeplilian (C/O) ...... $23 
Picnic Paranoia (CID) . $23 
Claim Jumper(CID) . . $23 
Orelbs (Clo) ....... .. 523 
Shadow World (CIO) .. $23 
Survivor (CID) ....... $23 
T.N.T. (ClD) .... . . $23 
N.Y.C. (C/O) .. 523 
Siamball tCID) ....... 523 
Blue Max (CID) ...... 523 
Nautilus (ClO) $23 
Chicken (AID) . ... ... $23 
Quaslmodo (CtO) .... 523 
Aiver Quest (ClO) .... 523 
SY NERGISTIC 
Programr Wkshp (D) .. 523 
Graph Workshop (D) .. 527 
Disk Workshop (D) ... $23 
Worlock's Aevenge (D) 523 
THORN EMI 
Soccer (R) .... $34 
Jumbo Jel (R) ...... $34 
Submarine Comm. tAl $34 
Kick Back (A) ... . $34 
Pool (C) ............ $22 
Humpty Dumpty (C) .. S22 
HckryDckryDck(C) .. 522 
Darts (C) .. $22 
USA 
Atari World (0) .... 
JoO Sprgrphcs (CID) 
SurvivaIAdv. (CID) . 
VERSA 

53' 
. 527 

$17 

Mind Bgglrs I (0)$14 (C)S12 
Globe Master(D) ..... $20 
MISCELLANEOUS 
Flnanc laIWizard (O) •. $41 
Castle WolienSlein (D) 520 
MasterType(D) ...... 527 
Astro Chase (D) .. $22 
Mlner 204ger(RI ..... $J.( 
Cypher Bowel (C) . ... $J3 
Bug Attack (ClD) .... . $20 
Rasler Blasler (0) .. . . $20 
Air Si rike (CID) ...... 527 
Prism (D) ... 518 
Megalegs (C) ........ 523 
Gap'nCosmo(O) ..... 519 
Spy"sOemlse(O) .... 5t4 
Galac. Chase (0)$20 (C)$18 
KidGrid(ClO) ..... . . 520 
Bailie Trek (D) . ...... $20 
Snapper(D) ....... .. 519 
T& F·PMP Properly 

Management (0) .. $149 
Mlilionalre(o) ....... $39 



VIC 20 64 LATE ARRIVALS

1541 DISKDRIVE $239

1701 Color Monitor .. $255 1530 Recorder $59

1525 Printer $239 1600 Modem $59

1520 Color Ptr $169 1650 Auto Modem .. S158

Hescard $23 Microtek 16K Ram ....$82

Hes Sound Box $13 UMI3K Ram $56

Data 20 Exp. Chassis $56

Large Selection

of Vic 20 Software

at Great Prices!

VIC 20 SOFTWARE VIC 20
APPLIED SYSTEMS
NumberGulper(C) ...S17

Number Chaser{C) ... $17

BRODERBUND

Martian Raider(C| ... $14

Multisound Synth. (C) $14

Shark Trap(C) $14

SkyBlazer(R) $27

Seafox(R) $27

AE{R) $27

CBS

K-Razy Patrol (R) $29
K-RazyAntiks(R) .... $29

COMM-DATA

Pakacuda(C) $13

Sketch and Paint {C} .. $13
Eight Ball (C) $13
Invader Educ. Series

(each)(C) $13

COMPUTERMAT

Paratroopers (C) $15

Bug Blast (C) $12

Cricket (C) $12

CREATIVE S.W.

Black Hole (R) $36
Trashman (R) $36

AstroblitzIR) $36
CityBomber(R) $20

Apple Panic (R) $36

Choplifter(R) $36
Serpentine (R) $36

Videomania(R) $36

Terraguard (R) $36

EPYX

Monster Maze (R) $27
Sword of Fargoal [C) . $20

Ricochel(C) $14

Rescue at Rigel(C) ... $20

Temple of Apshai(D) .$27

HES

Gridrunner(R) $27

Raid of IsramfC) $14

Robot Panic (R) $27
Protector (R) $29

Shamus(R) $27
Predator (R) $27

Syn The Sound (R) ...$39
Aggressor (R) $27

Heswfiter(R) $27

Turtle Graphics (R) ... $27
Hesmon(R) $27

Vic Forth (R) $39
6502Prof.Dev.Sys.{C) $20

Torg(C) $13
Concentration (C) $12

Fuel Pirates (C) $12

Simon(C) $12

Vic Trek (C) $13
Co Co II (C/D) $27

IMAGIC
Demon Attack (R) $25

Atlanlis(R) $25

LITTLE WIZARD
Pro Football (C) $15

Cosmic Crusader (C) .$12

LOGISTIC

X-Rated (C) $9

Algebra Wiz(C) $9
Profess. Journal (C) .. $36

Vlccalc(C) $36
Budget & BUI Payer (C) $15

Accounts Payable (C) $36
Mad Bomber (Ci $10

MIS
VicVanao(C) $10

Galactic Crossfire (C) $11
Checkbook(C) $14

Fnjitfly(C) $10
Alien Soccer (C) $11

NUFEKOP

KfazyKong(C) $11

3-D Man (C) $17
Exterminator (C) $20

ON LINE
Crassfire(C) $20

UltimalC) $14

QUICK BROWN FOX

Prof. Word. Proc $48

SIRIUS

Snake Byte(R) $27

Fly Wars (R) $27

Type Attack (R) $27
Fast Eddy (R) $27

Deadly Duck (R) $27

Turmoil (R) $27

Piasmania(R) $27

Spider City (R) $27
Squish'Em (R) $27

Final Orbit (R) $27
Bumper Bash (R) $27

SPECTRAVISION

Cave In (R) $27

NumberCrunch(R) ... $27

Reaganomics(R) .... $27
Gold Mine (D) $27

Ape Escape (D) $27

STARTECH
Asleroids(C) $18

Backgammon(C| .... $18

Ski Run (C) $12

Meteor (C) $9

Vic Men (C) $18
Vic Panic fC| $18

SYNAPSE
Harrier(C) $23

Squeeze(C) $23
Astro Patrol {C} $23

TAYLORMADE

Fun Fractions (C) .... $18

Vic Lemonade (C) .... $12

Teh Typing Tutor (C) .. $13

TAF SOFTWARE

Word Search (C) $14

Spoils Search (C) .... $14

Arcade Search (C) ... $14

TOTL

Mailing List (C) $14
Time Management (C) $22

Research Asst. (C) ... $22

THORN EMI

River Rescue (R) $29
Vic Music Comp. (R) .. $29

Submarine Comm. (R) $29

Mutant Herd (R) $29

Fourth Encounter(R) .$29

TRONIX

Galactic Blitz(C) $17

Swarm (C) $20
Sidewinder (C) $20

Scorpion (R) $27
GoldFever(R) $27

DeadlySkies(R) $27

UMI
Video Vermin (R) $27

Amok(C(R) $20
Outworld(R) $27

Satellites & Met. (R| .. $27

Subchase(C) $17

Kosmic Kamikaze (C) .$17

MeteorShower(C) ... $11
Super Hangman (C) .. $14

Spiders of Mars (R) ... $27
Meteor Run (R) $27

Vlcalc(C) $11

ViTermA(C) $14
ViCat(C) $17
VlCheck(C) $17

Alien BlItzfC/R) $20
SkyMath(C) $11

Space Division (C) ... $11

The Alien (C) $17
Grand Master(C) $27

Renaissance (R) $33

Cloud Burst (R) $20

Shibbereen(R) $20

Wordcraft20(R) $65

VICTORY

Adv. Pakl{C) $14
Adv. Pak II (C) $14
Annihllator(C) $18

Grave Robbers(C) ... $12
Kongo Kong (C) $18
Trek(C) $12

BATTERIES INCLUDED

Delphis Oracle(D) .... 114

Paper Clip(D) 89

COMM—DATA

(New Ver»lom)

Supercuda(CZD) 18

Pegassus Odyssey(CZP) 18

Escape WCP(C/D) 18

Toddler Tutor(CD) .... 18

Prim. Math Tulor(C/D) . 18

Math Tutor(C/D] 18

English lnvaders(C/D) . 18

DATA 20

Pro Word Proc.(C) 21

General Ledger(C) 21

Accounts Rec.(C) 21

Elec Spreedsheel(C) .. 21

EN—TECH

Studio 64(D) 2S

Sprite Fun(C) 18

EPYX

sword Fargoal(CZD) 20

Crush Caimble(D) 20

Upper Reaches APS(D) 14

HES

Synthe Sound 64(R| ... 34

64 Forth(R) 40

Time/Money Mgr.(D) .. 48

INFO-DESIGNS

G/L (D) 61

A/P (D) 61

A/R (D) 61

NUFEKOP

Exterminator(C) 20

3-D Man(C) 16

RAINBOW

Pers. Finance Assist.(D) 41

PSYCOM SOFTWARE

Personality Analyzer(D) S4

SIERRA ON—LINE

Crossfire(D) 20

SOUTHERN SOLUTIONS

Bill Payer(A/P} 68

Business Man(G/L) .... 68

Pay master) Payroll) 68

Bill Collector(A/R) 68

Widget(ln«entory) 68

T»F SOFTWARE

Word Search(C) 15

Sport Search(C) 15

Arcade Search(C) 15

TIMEWORKS

Programming Kit 1(D) . 18

Programming Kit 2(D) . 18

Programming Kit 3 (D) . 18

SPECIALS

Gemini 10X Printer $289

Prowriler Printer $345
Gorilla Banana Printer $199

Card ? Printer Interlace $60

The Connection Printer Interface $85

1541 Disk Drive $239

Koala Graphics Tablet $69

Flip N' File Diskette Box $21

Elephant Disks (10) $21

The Boss Joystick (Wico) $15

Wico Joystick $23

Wico Trackball $49

COSMIC

COMPUTERS
UNLIMITED

727 BREA CANYON RD., SUITE 16

WALNUT, CA 91789

ORDER LINES OPEN MON-SAT 8 am - B pm

(800) 626-7642
PLEASE FOR ORDERS ONLY

SORRY, NO COD'S

(714) 594-5204
FOR TECHNICAL INFO, ORDER INQUIRIES,

OR FOR CALIFORNIA ORDERS

COMMODORE

CBM64 CALL

1541 DISKDRIVE ... $239

1701 Color Monitor .. $255

1525 Printer $239

1520 Color Ptr S169

Card ? (Infc) $60

Light hin $29

Cassette Infc $29

Card ? Software $16

1530 Recorder $59

1600 Madam S59

1650 Auto Modem ... $158

CMB 64 Ref Guide $18

The Connection (Infc) ..$85

HSD Disk Drive S339

PTI45 Lot Board $59

64

Large Selection of

64 Software at

Great Prices

SOFTWARE 64
ACCESS SOFTWARE

Neutral Zone (C/D) -.. $26
Sprile Master (C/D) ... $27

AVALON HILL

Nukewar(C) 512
Planet Mlners{C) $12
Androm.Conquesl(C) $14

Midway Campaign (C) S12
North All. Convoy (C) $12

Comp. Stcks/Bnds(C) $15
Computer Football (C) $18

Telongard(C) $16

BATTERIES INCLUDED

PaperClip(D) $89

D.Base $114

BRODERBUND

Cnoplifter(R) $29

Serpentine (R) $27

Sealox(R) $27
David's Midnighl(D) .. $23

COMMODORE

Easy File (D) $75

Easy Finance (D) $38

Easy Mail (D) $38

Easy Script (D) $75
Easy Schedule (D) ... $59

Logo(R) $75
Pilot (D) $75

Assembler (D) $38
Music Machine (D) ... $25
Music Composer (D) .. $25

Meza Music (D) $75

Video/Music Supt.(D) $38
Jupiter Lander (Rl $25

Radar Rat Race (R) ... $25

SeaWolf(R) $25
Kickman(R) $25

COMM-DATA

Pakacuda - (C)$14(D)$18

Escp.MCP . (C)$14(D)$18
Centropods (C)$14(D)$18

COMPUTERMAT

Arcade-Pak(C) $18
Education-Pak(C) $18

CREATIVE SOFTWARE

Moondust (R) $25
Trashman(R) S25

Sava New York (R) ... $25

Astroblitz(R) $25
Household Fin. (D) ... $25

DATA 20
Video Pak 80 $139
280 Video Pak S229

EN-TECH
FinanceCalc64 $34

DataBase 64 $56

Invoice Ease 64 $56

EPYX

Temple of APS (D) ... $27

Upper Reach. APS (D) $14

Jumpman (D). $27

HES
HES Modem $59

6502 Pfof.Dev.Sys.(C) . $22
Hesmon 64 (R) $27

Turtle Graplcs II (R) .. $41
Heswrltef64(R) $32

Gridrunner(R) $27

Reiroball(R) $27

INFOCOM
Zorkl.llorlM(D) $_27

Deadline (D) $35
Starcross (D) $27

JIN SAM
Mlnl-JInijR) $75

LITTLE WIZARD
Pro.Mall.Ust (C}$22(D)S25

Stockmaster

(Inventory) (C)S?ft (D)S23

LOGISTIC

Datacalc64 (C)$55(D)$59
Home Journal (D) $55

MICROSPEC

Payroll System (D) ... $73

Inventory Pkg (D) $73

General Ledger (D) ... $73
DiskDataMgr(D) $62
Mail List MgnDl $41
CheckbookMgr(D} ... $39

M-SOFT

M-File(D) $89

ON-LINE

Frogger(D) $23
Jawbreaker(D) $20

PACIFIC COAST SOFT.
PCS(80 Col BD, Word Proc.

D.Base,Spreadsheet) CALL

Account PAC (C/D) ... $34

FilePAC(D) $30
Editor PAC(D) $39

Inquire PAC (D) $57
Happy Tutor Typng(D) $18

PROFESS. SOFTWARE

Wordpro 3+ /64(D) ... $68

QUICK BROWN FOX

Prof.Word Proc. (R) ... $50

RAINBOW

Writers Assistant $95
Spreadsheet Assist. .. $95

File Assistant $95

SIRIUS

Blade/Blackpoodle(D) $27

Type Attack (D) $27

Repton (D) $27
Critical Mass(D) $27

Snake Byte (0) $23

WayOut(D) $27

Fast Eddie (D) $23
Turmoil (D) $23
Spider Cily(D) $27

Squish'Em(D) $23

Final Orbit (D) $27
Alpha Shield (D) $27

SKYLES ELEC. WORKS

Buslcalc(C/D) $52
Busiwriter(D) $72

SPINNAKER

Snooper Troops 1 (O) .$29
Facemaker (D) $23

Kindercomp(D) $20

Hey Diddle (D) $20
Most Amaz. Thing (D) . $27

SYNAPSE

Fort Apocalypse (C/D) $23

Survivor (C/D) $23
Drelbs(C/D) $23
Pharoh's Curse (C/D) . S23

Protector II (D) 523

Morgal(D) $23
Shamus(D) S23

TAYLORMADE
Touch Typing Tutor

3.0(D) $21

TIMEWORKS
Rbbrs/Lost Tomb (C/D) $21
WallStreet(C/D) $21

Money Manager (C/D) $21

Data Master (C/D) $21
Dungeons of Alg.

Dragons (C/D) $21

TOTL
Text2.6 ... (C)$32(D)$34

Label 2.6 .. (C)$15(D)$17

Time Manager 2.6 (C) .$24

Time Manager 2.6 (D) . $27

Resrch Assist. 2.0 (C) . $24
Resrch Assist. 2.0 (D) . $27

UMI
Motor Mania (C) $20

Renaissance {C) $27

VICTORY

Annlhllator(C/D) $16
Kongo Kong (C/D) $16

Trek (C/D) $14

Adv. Pack #1 (C/D) ... $16
Adv. Pack #2 (C/D) ... $16

Grave Robbers (CD) .. $13

Chomper Man (C/D) ..SIS

VIC 20 
1541 DISK DRIVE . ..... . $239 
1701 Color Monitor .. $255 1530 Recorder ...... . SS9 
1525 Printer . . .. . .. $239 1600 Modem ....... . S59 
1520 Color P!r . . . $169 1650AuioModem .. . $158 
Hescard ........... $23 Mlcfolek 16K Ram . ... $82 
Hes Sound BOll "' $13 UMI3KRam .. .. ..... $56 
Data 20 up . Chassis $56 

Large Selection 
of Vic 20 Software 

at Great Prices! 

VIC 20 SOFTWARE VIC 20 
APPLIED SYSTEMS 
NurnberGulper (C) ... $1 7 
Numb8rChaser (C) ... $17 
BRODERBUND 
Manlan Raider(C) . .. $14 
Multisound Synlh. (C) $14 
SharkTrap(C) . .. $14 
Sky Blazer (A) ...... . $27 
SeafOK (RI ....•• $27 
AE (R) ••. $27 
CBS 
K·Razy Patrol (A) ... •• $29 
K-Aazy Antiks (A) .... $29 
COMM·DATA 
Pakacuda (C) . .... ... $13 
Sketch and Paint IC) .. $13 
Eight Ball Ie) ....... . $13 
Invader Educ. Series 

(each)(C) .. . ...... $13 
COMPUTER MAT 
Paratroopers (C) ... $1 5 
Bug Blast (C) ........ $ 12 
Cricket (C) ...... $1 2 
CREATIVE S.W. 
Black Hole (R) . .... .. SJ6 
Trashman (R) . . . . .. . SJ6 
Astroblltz (R) ... . .. .. SJ6 
City Bomber (R) . . .. . $20 
Apple Panic (A). . . SJ6 
Chopll/ter (R) ....... SJ6 
Serpentine (Rl .. .. . .. S36 
Videomanla (R) •• • •• S36 
Terraguard (Rl . .. . S36 
EPYX 
Monster Maze (AI ... . 527 
SwordofFargoal (C) . 520 
Ricochet (C) .. $14 
Rescue at Rigel (C) .. . $20 
Temple of Apshal (0) • 527 
HES 
Gridrunner (Rl ...... 527 
Aaid oflsram(C) . $14 
Robot Panic (R) . . .... $27 
Protector (A) . . ... $29 
Shamus (AI .. . .... $27 
Predator(A) .. .. .... . $27 
Syn The Sound (AI ... $39 
Aggressor (R) . . • $27 
Heswrlter (Rl ........ 527 
Turt te Graphics (Rl 527 
Hesmon (Rl ......... 527 
Vic Forth (A) ... ..... $39 
6502 Prof.Oev.Sys. (C) $20 
Torg (C) . .. ... .... . . $13 
Concentration (C) .. .. $12 
Fuel Plrates(C) .... .. $12 
Slmon(C) ...... ..512 
Vic Trek (C) ..... .... 513 
Co Co II (CiO) ..... .. . $27 
IMAGIC 
Demon Attack (A) .... 525 
Atlantls(A) . 525 
LITTLE WIZARD 
Pro Football {C) ...... 515 
Cosmic Crusader(CI . $12 
LOGISTIC 
X·Aated (CI ... 59 
Algebra W z (C) .... ... 59 
Profess. Journal (C) .. $36 
Viccalc (C) .......... S36 
Budget & Bill PayerlC) 515 
Accounts Payabla (e) $36 
Mad Bomber(C) ... .. $10 
M'S 
Vic Vango (C) ...... $10 
Galactic Crossfire (C) $11 
Checkbook (C) . $14 
Fruillly(C) ..•.. .. $10 
AlienSoccer(C) ..... 511 
NUFEKOP 

QUICK BROWN FOX 
Prof. Word. Proc ..... $46 
SI RIUS 
Snake Byte (A) ... .. . $27 
Fly Wars (A) ..... .. .. $27 
Type Attack (R) ... . .. $27 
Fast Eddy (A) ........ $27 
Deadly Duck (R) ... $27 
Turmoil (A) ...... . ... $27 
Plasmanla (A) .. ..... $27 
Spider City (R) ..... .. $27 
Squish 'Em (R) . , $27 
Final Orbll (A) ....... $27 
Bumper Bash (R) .. , . . $27 
SPECTRAVISION 
Cave In (R) ....... ... $27 
Number CrunCh (A) ... $27 
Reaganomics (R) $27 
Gold Mine (0) ., ... ,. $27 
Ape Escape (0 ) . . ... $27 
STARTECH 
Aslerolds (C) ....... , $18 
Backgammon (C) .... $18 
Ski Run(C) .. .... .. . . $12 
Meleor (C) , .. .. .. .. . . $9 
VIc Men (C) , , $18 
Vic Panic (C) .. .. . . .. $18 
SYNAPSE 
Hanler (C) ... . .. $23 
Squeeze (C) ...... .. . $23 
Astro Patro l (C) ..... $23 
TAYLORMAOE 
Fun FracUons (C) .... $18 
Vic lemonade (C) .. . . $12 
Tch Typing Tutor (C) .. $13 
T&F SOFTWARE 
Word SearCh(C) . .. .. $14 
SportsSearCh(C) .. . . $14 
ArcadeSearch(C) .. $14 
TOTl 
Malllng List (C) .. "., $14 
Time Management (C) $22 
Aesearch Assl. (C) . .. $22 
THORN EMI 
Aiver Aescue (R) .. ... $29 
Vic Music Compo (A) . . $29 
Submarine Comm. (R) $29 
Mutant Herd (R) ..... $29 
Fourth Encounter (R) . $29 
TRONIX 
Galacl lc BIIIZ(C)., ... $17 
Swarm (C) ., ... , . , $20 
Sidewinder (C) .. .. .. $20 
Scorpion (R) ... ..... $27 
Gold Fever (A) . . . $27 
Oead lySkies(R) .. .. . $27 
UM' 
Video Vermin (A) ... .. $27 
Amok (CIA) .. $20 
Outworld (R) .... ... . $27 
Satellites & Met. (A) $27 
Subchase (C) ..... ... $17 
Kosmle Kamlkaze {C) . $17 
Meteor Shower (C) , $11 
SuperHangman(C) .. $14 
SpIders of Mars (R) . , , $27 
Mateor Run (R) . $27 
VleaIC(C) "... " $11 
VlTerm A (C) . . ".". 514 
VI Cat (e) " , , $17 
VI Check (C) .. .... . . $17 
Allen Blitz (CIR) , ,. ,, $20 
Sky Math \CI .... . .. . 511 
SpaceOlv s on(C) . . $11 
TheAlien(C) . . .. 517 
Grand Mastar(C) ... . $27 
Aenaissance (R) ..... S33 

64 LATE ARRIVALS 64 
BATTERIES INCLUDED 
Oelphis Oracle(O) .... 114 
Paper CUp(O) ..... 89 

COMM-DATA 
(New Veralona) 
Supercuda(C/O) ....... 18 
Pegassus Odyssay(C/P) 18 
Escape MCP(C/O) . 18 
TOddler Tulor(C/D) . 18 
Prim. Malh Tulor(CfDI . 18 
Math Tutor(CfD) .. . ... 18 
EngliSh Invaders(CfDI . 18 

DATA 20 
Pro Word Proc.(C) ..... 21 
General Ledger(C) .. .. 21 
Accounts Rec.(C) ...... 21 
Elec. SpreedSheel(C) .. 21 

EN-TECH 
Studio 64(0) .. . ..... .. 28 
Sprile Fun (C) 18 

EPVX 
sword Fargoal(C/D) .... 20 
Crush Crumble(DJ .... , 20 
Upper Aeaches APS(D) 14 

HES 
Synlhe Sound 64{A) ... 34 
64 Fonh (A) , .... .. . 40 
Time/Money Mgr,(D) . . 48 

II 

~ 

INFO-DESIGNS 
GIL (0) .............. . 61 
AlP (0 ) . . . .... 61 
AIR (0 ) ............ ... 61 

NUFEKOP 
Exterminalor(CI ..... . . 20 
3-0 Man (CI ........ .. . 16 

RAINBOW 
Pers. Finance Assisl .(D) 41 

PSVCOM SOFTWARE 
Personality Analyzer(D) 24 

SIERRA ON-LINE 
Crossl ire(D) ........... 20 
SOUTHERN SOLUTIONS 
Bill Payer(A/P) . . sa 
Bu siness Man(G/L) . ... 68 
Paymasler(Payroll) .. .. 68 
Bill Colieclor(A/A). . . 66 
Widgel (lnvenl oryl .. 68 

T & F SOFTWARE 
Word Search(C) . 15 
Sport Search(C) . ...... 15 
Arcade S~arch(C) .. 15 

TlMEWORKS 
Programming Kit 1(0) . 18 
Programming Kit 2(0) . 18 
Programming KII 3 (D). 18 

SPECIALS 
10X Printer ... $289 

Prowriter Printer ., . , , .... $345 
Gorilla Banana Printer . $199 
Card? Printer Interface ...... , ... ...... $60 
The Connection Printer Interface .... $85 
1541 Disk Drive ...... . ........... $239 
Koala Graphics Tablet ........... . .... $69 
Flip N' File Diskette Box . , .. • ' .•....... $21 
Elephant Disks (10) , ..... " . . .... . ' , .. $21 
The Boss Joystick (Wico) , ..• , . • .. , .. $15 
Wico Joystick . .. ..... , , . .. • • . • , , , , . $23 
Wi co Trackba ll . . . . . . . . . . , . , .. $49 

COSMIC 
COMPUTERS 

UNLIMITED 

727 BREA CANYON RD., SUITE 16 
WALNUT, CA 91789 

ORDER LINES OPEN MON-SAT 8 am - 8 pm 

(800) 626-7642 
PLEASE FOR ORDERS ONLY 

SORRY, NO COD'S 
KrazyKong (CI .... 511 
300 Man (C) .. . . . .... 517 
Exterminator(C) ..... 520 
ON LINE 
Crossflre(C) 
UlllmalC) 

Cloud Burst (A) ., $20 
Sklbbereen (R) ., •••• $20 
Wordctaft lO(A) .. S65 
VfCTORY 

:~: ~:W~)l~: (714) 594-5204 
Annlhilator(C) .. . ... $18 

.... $20 
" ... , 514 

Grave Robbers (C) ". 512 FOR TECHNICAL INFO. ORDER INQUIRIES, 
Kongo Kong (C) .. .. ... '.',', OR FOR CALIFORNIA ORDERS Trek (C) ., .... 

COMMODORE 
C ... CBM 64 .......... CALL 

... 1541 DISK DRIVE .. . $239 
1701 Color Monitor ., $255 1530 Recorder , ., $59 
1525 Prln1er $239 1600 Modem $59 
1520CoiorPtr ,.,' $169 1650AutoModam ,. $158 
Card ? (Infc) .,.,.,., $60 CMB 6Uef Guide , ... , $18 
Ught Pen , $29 The Connection (Infc) ., $85 
Cassenelnfc .,.,.,., $29 MSD Disk Drtva .. . $339 
Card? Software ... . $16 PTI45 lot Board ., S59 

Large SeJection of 
64 Software at 
Gleaf Prices 

64 SOFTWARE 64 
ACCESS SOFTWARE 
Neutral Zone (C(o) . 526 
Sprite Master (CIO) $27 
AVALON HILL 
Nukewar(C) .. , ... .. $12 
Planet Mlners(C) .... $12 
Androm, Conquest (C) $14 
MldwayCampalgn (C) St2 
North All , Convoy (e) $12 
Compo StcksJBnds (e) $ t5 
Computer Football (C) $18 
Telongard (C) ." .... $t6 
BATIERIES INCLUDED 
Paper C11p (D) .. .. . sag 
D.Base ... $114 

BRODERBUND 
Choplilter (R) ... 529 
Serpenl lne(R) ...... $27 
Seafox (R) .. " ...... $27 
David's Midnight (D) .. $23 

COMMODORE 
Easy File (D) $75 
Easy Finance (D) .. .. S38 
Easy Mall (D) ... " ... S38 
Easy Script (0) ., •• .. $75 
EasySchedule{O) .. . $59 
Logo (A) , .. , , $75 
Pllo1(D) . . .. .... . 575 
Assembler (0) .. , . S38 
Music Machine (D) ... 525 
Music Composer (0) .. 525 
Meza Music (D) ...... $75 
Video/Music Sup!. (D) S38 
Jupiter Lander (R) . ... 525 
Radar Aat Race (R) ... $25 
Sea Wolf (R) ." .. , .. $25 
Kickman (R) .. , , .. , .. $25 

COMM·DATA 
Pakacuda . (C)$14 ID)$18 
Escp, MCp 'IC)S14 D)S18 
Centropods C)$14 0)$18 

COMPUTERMAT 
Arcade-Pak (C) ., .... $16 
Educatlon·Pak IC) ... , 518 
CREATIVE SOFTWARE 
Moondust (R) ... $25 
Trashman (R) ....... 525 
Save New York (R) ... S25 
ASlrobIlU(R) , ....... $25 
Household ~In . (D) . $25 

DATA 20 
Video Pak 80 , , .. 5139 
Z80 Video Pak .. . .. $229 
EN·TECH 
Finance Calc 64 ... $34 
Data Base 64 , .. , , ... S56 
Invoice Ease 64 ... sse 
EPYX 
Temple 01 APS (DI ... $27 
Upper Reach. AP$(D) $14 
Jumpman (0) . ........ S27 
HES 
HES Modem .. , .... , $59 
6502 Prof.Dev.Sys.(C) . $22 
Hesmon 64 (R) . , . . . $27 
Turtle Graplcs II (A) 541 
HeswrUer 64 (R) , .. ,' $32 
Grldrunner (R) , • S27 
Retroball (R) . , . $27 

INFOCOM 
Zork 1. 11 or III (D) ..... t27 
[)aadllna (D) ........ s3s 
Starcross (0) ........ S27 
JIN SAM 
Mlnl")lnl (R) .. , ...... S75 

LmlEWIZARO 
Pro,Mall.llst (C)$22 (0~25 
Siockmaster 

(Inventory) (C)$25 (0)$28 
LOQlsnC 
Dataeale 64 IC) S55 (D) $59 
Home Journa (D) . .. . $55 

MICROSPEC 
payroll System (D) , .. $73 
Inventory Pkg (D) .... 573 
General Ledger (0) ... $73 
Disk Data Mgr (0) .. $62 
Mail u st Mgr(D) .. $41 
Checkbook Mgr (D) ... $39 
"'·SOFT . 
M·Flle (D) SS9 
ON·lINE 
F,oo,,,(O) ... '23 
Jawbreaker(o) . .. S20 
PACIFIC COAST SOFT. 
pes (80 Col Bo, Word Proc, 
O. Base,Spreadsheel) CALL 
Account PAC (ClD) ... S34 
File PAC (0 ) ., ....... $30 
Editor pAC (D) ....... $39 
Inquire PAC (0) ...... 557 
HappyTutorlypng(D) $18 
PROFESS. SOFTWARE 
Wordpr03+154(0) ... S68 
QUICK BROWN FOX 
Prof.Word Proc. (A) ... $50 
RAINBOW 
Writers Assistant , ... $95 

~ft~e:~:I~:~~~~ I:,t..:: :~ 
SIRIUS 
BladefBlackpoodle(o) $27 
Type Attack (D) .. , ... 527 
Repton (D) ... , ... , .. $27 
Critical Mass (D) ..... $27 
Snake Byle (D) 523 
Way Oul (0) . , . ... ... $27 
Fast Edd ie to) .. , .. $23 
Turmoil (D) , , , , , . , ... 523 
Spider City (D) , , .. , , . $27 
Squlsh'Em (D), . .. 523 
Final Orbit to) , , . $27 
Alpha Shield (D) , .. $27 
SKYLES ELEC. WORKS 
Buslcalc (CIO) . ... , .. $52 
Buslwriter(D) , . . , ... 572 
SPINNAKER 
Snooper Troops 1 (D) . $29 
Facemaker (D) . . .... 523 
Kindercomp (0) •••••• 520 
Hey Diddle (D) , ...... $20 
Most AmaL Thing (D) . $27 
SYNAPSE 
Fort Apocalypse (CIO) 523 
Survivor (CIO) . .. . ... $23 
Orelbs (cto) , , , ... , .. $23 
Pharoh's Curse (CIO) . 523 
Protector II (0) •• 523 
Morgal (D) . . . $23 
Shamus (D) $23 
TAYLORMAOE 
Touch Typing Tutor 

3.0(0) .. 521 
TIMEWORKS 
Abbrsllost Tomb (ctD) $21 
Wall Street (ClO) ••••• S21 
Money Manager (ClD) S21 
Data Master (C/O) .... $21 
Dungeons of Alg. 

Dragons (ClO) . .. , . $21 
TOTl 
Text2,6 .. ' IC)$32IO)$34 
L.abeI2.6 .. Cj$15 0)$17 
Time Manager 2,8 (C) . 524 
TIme Manager 2.8 (0 ) . 527 
Resrch Assist. 2.0IC) . $24 
Resrch Assist. 2.0 D) . $27 
UM' 
MotorManla(C) ..... $20 
Renalssance (C) ..... 527 
VICTORY 
Annlhllator(ClO) ..... $16 
Kongo Kong (ctO) .... 516 
Trek(ClD) .. ......... $14 
Adv, Pack '11C1D) ... $16 
Adv. Pack 12 ClO) ... $16 
Grave Robbers (ClO) . , 513 
Chompar Man (CID) .. 518 



Apple Sounds-

From BeepsTo Music
Parti

Blame Mathieu

In this first of a two-part series, the author takes us from

the simplest possible sound on the Apple to musical notes.

Several useful demonstration programs are included.

Since I first acquired an Apple 11+ about a year and

a half ago, I have been fascinated by the strange

noises I often hear. In this first of two articles I hope

to save you all the trouble I went through in learning

how to use APPLE sounds. Readers who already

understand how to use CTRL-G and -16336 may

want to skip the next section and go on to "Paddle

Sounds."

Beeps And Clicks

Before vou read this section, vou should enter Pro-

gram 1 on your computer and save it. Now run the

program. If you entered it correctly, you should see

SOUND #1 at the top, a line from the program,

and a small menu.

Probably the first sound that you ever heard

from your Apple's speaker was the bell sound. You

can reproduce this in immediate mode by holding

down the control key (labeled CTRL) and pressing

the G key. In SOUND #1, you see that in line 30 a

CHRS(7) is being printed - 7 is the numeric code for

CTRL-G. If you are in Integer BASIC, you will have

to use the format shown in line 35. In this line you'll

see a PRINT with two quotes. Inside these quotes is

a CTRL-G. The REM statement in line 37 shows

how to type line 35. As you can see, control charac

ters don't show up in a line listing or when you

type them. An interesting side effect is that when

you LIST your program, you will hear all the bell

sounds in your program that are printed using the

method in line 35.

In Program 1, the computer waits for you to hit

a key. If you hit R, it will repeat any sound that

might be produced by the above program lines. If

you hit C, you will proceed to the next sound in

Program 1. Any other key (except RESET) will

cause no change.

Clicking -16336

Now hit C to go on to SOUND #2. In this program

a simple FOR/NEXT loop is set up to beep the

Apple's speaker ten times. Note the semicolon at

the end of line 80; this prevents the screen from

scrolling. If I hadn't used the semicolon, as each

CTRL-G was printed the imaginary cursor would

move down the screen until the screen started to

scroll upward, which is, in most cases, undesirable.

Looking at SOUND #3, you will notice the

number -16336, which is the memory address of

the Apple's speaker. Every time this address is

accessed, the Apple gives a little push on its speaker,

creating a small click. PEEKing, as I have done in

line 130, is just one simple way of accessing this

address. If you missed the sound the first time,

press R to hear it again.

SOUND #4 includes another simple loop that

will PEEK the speaker's memory address 100 times.

Instead of typing -16336 every time we wanted to

use it, we assigned -16336 to the variable NO (for

NOise). You may use any variable you wish, of

course.

In SOUND #5 you'll notice line 250, which

strings a lot of "clicks" together. This produces a

longer noise than in SOUND #3 and a higher-

pitched noise than in SOUND #4. As a rule, the

closer your PEEKs, the higher-pitched your noise is

going to be. In line 250 you will notice that we

PEEKed -16336 a total of 15 times, a purely arbitrary

number.

Finally, SOUND #6 demonstrates most of

what we've learned about clicks. It uses a FOR/

NEXT loop to cause line 320 to repeat 100 times.

Line 320 has an assortment of minus and plus signs

to show that it rarely makes a difference what you

do to this location, as long as you access it.
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Apple Sounds­
From Beeps To Music 

Part 1 
Blaine Mathieu 

III this first of a two-pnrt series, the all thor tnkes liS from 
the simplest possible SOli lid 011 the Apple to mllsicaillotes. 
Severailiseflil demollstratioll programs are illellided. 

Since I first acquired an Apple II + about a year and 
a half ago, I have been fascinated by the strange 
noises I often hear. In this first of two articles I hope 
to save you all the trouble I went through in learning 
how to use APPLE sounds. Readers who already 
understand how to use CfRL-G and -16336 may 
want to skip the next section and go on to "Paddle 
Sounds." 

Beeps And Clicks 
Before you read this section, you should enter Pro­
gram 1 on your computer and save it. Now run the 
program. If you entered it correctly, you should see 
SOUND #1 at the top, a line from the program, 
and a small menu. 

Probably the first sound that you ever heard 
from your Apple's speaker was the bell sound. You 
can reproduce this in immediate mode by holding 
down the control key (labeled CfRL) and pressing 
the G key . In SOUND #1, you see that in line 30 a 
CHR$(7) is being printed - 7 is the numeric code for 
CfRL-G. If you are in Integer BASIC, you will have 
to use the format shown in line 35. In this line you'll 
see a PRINT with two quotes. Inside these quotes is 
a CTRL-G. The REM statement in line 37 shows 
how to type line 35. As you can see, control charac­
ters don't show up in a line listing or when you 
type them. An interesting side effect is that when 
you LIST your program, you will hear all the bell 
sounds in your program that are printed using the 
method in line 35. 

In Program 1, the computer waits for you to hit 
a key. If you hit R, it will repeat any sound that 
might be produced by the above program lines. If 
you hit C, you will proceed to the next sound in 
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Program 1. Any other key (except RESET) will 
cause no change. 

Clicking -16336 
Now hit C to go on to SOUI\TO #2. In this program 
a simple FORINEXT loop is set up to beep the 
Apple's speaker ten times . Note the semicolon at 
the end of line 80; this pr.events the screen from 
scrolling. If I hadn' t used the semicolon, as each 
CfRL-G was printed the imaginary cursor would 
move down the screen until the screen started to 
scroll upward, which is, in most cases, undesirable. 

Looking at SOUND #3, you will notice the 
number -16336, which is the memory address of 
the Apple's speaker. Every time this address is 
accessed, the Apple gives a little push on its speaker, 
crea ting a sma ll click. PEEKing, as I have done in 
line 130, is just one simple way of accessing this 
address . If you missed the sound the first time, 
press R to hea r it again. 

SOUND #4 includes another simple loop that 
will PEEK the speaker's memory address 100 times. 
Instead of typing -16336 every time we wanted to 
use it, we assigned -16336 to the variable NO (for 
NOise). You may use any variable you wish, of 
course. 

In SOU D #5 you' ll notice line 250, which 
strings a lot of "clicks" together. This produces a 
longer noise than in SOU D #3 and a higher­
pitched noise than in SOUND #4. As a rule, the 
closer your PEEKs, the h igher-pitched your noise is 
going to be. In line 250 you will notice that we 
PEEKed -16336 a total of 15 times, a purely arbitrary 
number. 

Finally, SOUND #6 demonstrates most of 
what we've learned about clicks. It uses a FORI 
NEXT loop to cause line 320 to repeat 100 times. 
Line 320 has an assortment of minus and plus signs 
to show that it rarely makes a difference what you 
do to this location, as long as you access it. 



Now on to something a little more exciting

and complicated.

Paddle Sounds

Program 2 requires paddles or joystick. It is a simple

BASIC program which reads a byte from the DATA

statement and POKEs it into memory locations 768

($300) to 786 ($312). The routine begins by CALLing

768. If you entered the program correctly, you

should hear a fairly high-pitched whine, and as

you move the paddles or joystick, this whine will

change in pitch. You may leave the program by

pressing RESET or CTRL-RESET, depending on

your model.

Program 3 is the source code for this little

machine language routine. Here is a quick expla

nation of the routine:

1. Put the paddle number in the X register.

2. Jump to the PREAD subroutine (see Apple

II Reference Manual). PREAD acts as a delay,

dependent on the paddle setting.

3. Tweak the speaker by accessing -16336

($C030).

4. Repeat for next paddle.

5. Jump to beginning.

Since the pitch of the noise depends on how

close together the tweaks are, the lower the paddle

setting, the higher the pitch of the noise.

Making Music

Now we'll look at a program that lets you produce

notes (and thus music) on your Apple. Of course,

there are some limitations. For example, you won't

be playing Beethoven's Fifth Symphony in five-

part harmony with snare drum accompaniment.

If you want that, many peripheral boards are avail

able for the Apple which do amazing things. How

ever, you can do quite a lot with the hardware

already in your Apple.

Program 4 is a simple BASIC program that

POKEs in a machine language subroutine, sets

up a few parameters, and CALLs the subroutine.

The program continues running until a key is

pressed. Try running it. If you've never heard

notes from your Apple, you will be quite pleased.

After the program has POKEd in the sub

routine, it POKEs a random number (the pitch)

into location 768 ($300) and POKEs a random

number (the duration) into 769 ($301). The

maximum value that can be POKEd into these

locations is 255.

Program 5 is the source code for the "Note

Producer" program that is POKEd into memory

in Program 4. In essence, the program works much

like "Paddle Sounds." The main difference is that

instead of the paddles controlling the pitch of the

sound, locations 768 and 769 control the pitch

and duration of the tone. The source code contains

comments that should help you understand what

is happening.

As you can see by now, whenever you want

a sound routine, you're going to have to access

location -16336 ($C030). Try experimenting with

Program 5 by POKEing in your own note values

and hearing the results.

Next month, we'll look at a program called

"Apple Music Writer," which will enable you to

edit and play your own song. Until then, experi

ment with the programs here, and you're sure to

come up with some surprising results.

Program 1: Sounds And Variations
5 REM PROGRAM*1

10 I = 10: HOME

20 PRINT "SOUND #1": PRINT : LIST 30,3

7

30 PRINT CHR* (7)

35 PRINT "": REM CTRL-G

37 REM PRINT"CTRL-G"

40 GOTO 10000

50 I = 50: HOME

60 PRINT "SOUND #2": PRINT : LIST 70,9

0

70 FOR LOOP = 1 TO 10

80 PRINT CHR* <7>;

90 NEXT

100 GOTO 10000

110 I = 110: HOME

120 PRINT "SOUND tt3": PRINT : LIST 130

130 X = PEEK ( - 16336)

140 GOTO 10000

150 I = 150: HOME

160 PRINT "SOUND #4": PRINT : LIST 170

,200

170 NO = - 16336

180 FOR LOOP = 1 TO 100

190 X = PEEK (NO)

200 NEXT

210 GOTO 10000

220 I = 220: HOME

230 PRINT "SOUND #5": PRINT : LIST 240

,260

240 NO = - 16336

250 X = PEEK (NO) + PEEK (NO) + PEEK

(NO) + PEEK (NO) + PEEK (NO) + PEEK

(NO) + PEEK (NO) + PEEK (NO) + PEEK

<NO) + PEEK (NO) + PEEK (NO) + PEEK

(NO) + PEEK (NO) + PEEK (NO) + PEEK

(NO)

260 REM FIFTEEN TIMES

270 GOTO 10000

280 I = 280: HOME

290 PRINT "SOUND #6": PRINT : LIST 300

,330

300 NO = - 16336

310 FOR LOOP = 1 TO 100

320 X = PEEK (NO) - PEEK (NO) + PEEK

(NO) - PEEK (NO) + PEEK <NO) - PEEK

(NO) + PEEK (NO)

330 NEXT

10000 POKE - 16368,0: VTAB 20: HTAB 1

: CALL - 958: PRINT "'R* FOR REPE

AT, »C TO CONTINUE ";: GET A*

10010 IF A* < > "R" AND A* < > "C" THEN

10000

10020 IF A* = "C" THEN 10100

10030 IF I = 10 THEN 30

10040 IF I = 50 THEN 70
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Now on to something a little more exciting 
and complicated . 

Paddle Sounds 
Program 2 requires paddles or joystick. It is a simple 
BASIC program which reads a byte ITom the DATA 
statement and POKEs it into memory locations 768 
($300) to 786 ($312) . The routine begins by CALLing 
768. U you entered the program correctly, you 
should hear a fairly high-pitched whine, and as 
you move the paddles or joystick, this whine will 
change in pitch. You may leave the program by 
pressing RESET or CTRL-RESET, depending on 
your model. 

Program 3 is the source code for this little 
machine language routine. Here is a quick expla­
na tion of the routine: 

1. Put the paddle number in the X register. 
2. Jump to the PREAD subroutine (see Apple 
/I Reference Manllal). PREAD acts as a delay, 
dependent on the paddle se tting . 
3. Tweak the speaker by accessing -16336 
($C030). 
4. Repeat for next paddle. 
5. Jump to beginning. 

Since the pitch of the noise depends on how 
close together the tweaks are, the lower the paddle 
se tting, the higher the pitch of the noise. 

Making Music 
Now we' ll look a t a program that lets you produce 
notes (and thus music) on your Apple. Of course, 
there are some limitations. For example, you won't 
be playing Beethoven's Fifth Symphony in five­
part ha rmony with snare drum accompaniment. 
If you want that, many pe ripheral boards are avai l­
able for the Apple which do amazing things. How­
ever, you ca n do quite a lot with the hardwa re 
alread y in your Apple . 

Program 4 is a simple BASIC program that 
POKEs in a machine language subroutine, sets 
up a few parameters, and CALLs the subroutine. 
The program continues running until a key is 
pressed . Try running it. If you've never hea rd 
notes from your Apple, you will be quite pleased. 

After the program has POKEd in the sub­
routine, it POKEs a random number (the pitch) 
into location 768 ($300) and POKEs a random 
number (the duration) into 769 ($301). The 
maximum va lue tha t ca n be POKEd into these 
loca tions is 255. 

Progra m 5 is the source code for the "Note 
Producer" program that is POKEd into memory 
in Program 4. In essence, the program works much 
li ke "Paddle Sounds." The main difference is that 
instead of the paddles controlling the pitch of the 
sound , locations 768 and 769 control the pitch 
and duration of the tone. The source code conta ins 

comments that shou ld help yo u understand w hat 
is happening. 

As you ca n see by now, whenever you want 
a sound routine, you' re going to have to access 
loca tion -16336 ($C030). Try experimen ting wi th 
Program 5 by POKEing in your own note values 
and hearing the resul ts. 

Next month, we' ll look at a program called 
" Apple Music Writer," which will enable you to 
edit and play your own song. Until then, experi­
ment with the programs here, and you' re sure to 
come up with some surprising results . 

Program 1: Sounds And Va ria tions 
5 REM PROGRAM#I 
11<' I = 11<" HOME 
2111 PRINT "SOUND #1": PRINT: LIST 30 ,3 

7 
3111 PRINT CHRS (7) 
35 PRINT "": REM CTRL-G 
37 REM PRINT"CTRL-G" 
40 GOTO 11111111110 
5111 I = 50: HOME 
6111 PRINT "SOUND 412": PRINT LIST 7111,9 

111 
7111 FOR LOOP = I TO 1111 
8~ PRINT CHR$ (7) ; 
90 NEXT 
10111 GOTO 1111000 
110 I = 11111 : HOME 
120 PRINT "SOUND #3 " : PRINT LIST 13'" 

13'" X = PEEK ( - (6336 ) 
140 GOTO 1"''''111111 
150 I = 15111 : HOME 
16111 PRINT "SOUND 414" : PRINT LIST 17'" 

,200 
170 NO = - 16336 
18111 FOR LOOP = I TO 11110 
19111 X = PEEK (NO) 
20111 NEXT 
21111 GOTO 10111111111 
22111 I = 22111 : HOME 
230 PRINT "SOUND #5": PRINT: LIST 24111 

,260 
24111 NO = - 16336 
25111 X = PEEK (NO) + PEEK (NO) + PEEK 

(NO) + PEEK (NO) + PEEK (NO) + PEEK 
(NO) + PEEK (NO) + PEEK (NO) + PEEK 
(NO) + PEEK (NO) + PEEK (NO) + PEEK 
(NO) + PEEK (NO) + PEEK (NO) + PEEK 
(NO) 

26111 REM FIFTEEN TIMES 
27111 GOTO 11111110111 
28111 I = 28111 : HOME 
290 PRINT "SOUND #6": PRINT LIST 30111 

,330 
3111111 NO = - 16336 
310 FOR LOOP = I TO 100 
32111 X = PEEK (NO) - PEEK (NO) + PEEK 

(NO) - PEEK (NO) + PEEK (NO) - PEEK 
(NO) + PEEK (NO) 

33111 NEXT 
11111111110 POKE - 16368,111: VTAB 2111 : HTAB I 

: CALL - 958: PRINT "'R' FOR REPE 
AT, ~C' TO CONTINUE ";: GET AS 

11111111111 IF AS < > "R " AND AS < > "C" THEN 
1111111111111 

1002111 IF AS = "C" THEN 11111111111 
111103" I F I I fZI THEN 3" 
IfZlfZl4fZ1 I F I = 50 THEN 7fZ1 
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10050 IF I = 110 THEN X -

336): GOTO 130

10060 IF I = 150 THEN 170

10070 IF I

10080 IF I

10100 IF I

10110 IF I

10120 IF I

10130 IF I

10140 IF I

PEEK C - 16

10150 TEXT

GRAM#1'

220 THEN 240

280 THEN 300

10 THEN 50

50 THEN 110

110 THEN 150

150 THEN 220

220 THEN 280

HTAB 1: PRINT 'END OF PRO

Program 2: Paddle Sounds

10 REM PR0GRAMK2

20 FOR LOC = 768 TO 786: READ BYTE: POKE

LOC,BYTE: NEXT LOC

30 DATA 162,0,32,30,251,141,48,192,162

,1,32,30,251,141,48, 192,76,0,3

40 CALL 76S

Program 3: Source Code For Paddle Sounds

1 ORG $300 ;768 DECIMAL

2 ********************************

3 * t

4 *PR0GRAM«3 - PADDLE SOUNDS *

5 * *

6 ********************************

7 PDLZERO EQU *00

8 PDLONE EDU *01

9 PREAD EQU *FB1E

10 SPEAKER EQU SC030

11 START LDX

12

13

14

15

16

17

JSR

STA

LDX

JSR

STA

JF1P

#PDLZERO

PREAD

SPEAKER

ttPDLQNE

PREAD

SPEAKER

START

;SET UP FOR PADD

LE ZERO

;GET DELAY FROM

PADDLE ZERO

;TWEAK SPEAKER

;REPEAT P

ROCESS FOR PADDL

E ONE

;START OVER

Program 4: Note Producer

5 REM PR0GRAM#4

10 FOR LOC = 770 TO 790: READ BYTE: POKE

LOC,BYTE: NEXT

20 POKE 768, INT ( RND (1) * 255) + 1:

POKE 769, INT ( RND (1) * 100) +

1: CALL 770:X = PEEK ( - 16384): IF

X < 127 THEN POKE - 16368,0: GOTO

20

30 DATA 173,48,192,136,208,5,206,1,3,

240,9,202,208,245,174,0,3,76,2,3,96

40 POKE - 16368,0

Program 5: Source Code For Note Producer

1 QRG $300 ;768 DECIMAL

2 ********************************

3 * *

4 *PR0GRAM#5 - NOTE.PRODUCER *

5 * *

6 ********************************

7

8

9

10

LI

260

TWEAK

PITCH

DURATION

START

EQU

EQU

EQU

DS

LDA

*C030

*300

*30t

2

TWEAK
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;MAKE

PITCH

ON

;TWEAK

ER

SPACE FOR

AND DURATI

THE SPEAK

12

13

14

15

16

17

18

19

20

BRANCH1

BRANCH2

RETURN

DEY

BNE

DEC

BEQ

DEX

BNE

LDX

JMP

RTS

BRANCH2

DURATION

RETURN

BRANCH1

PITCH

START

;DURATION = DURAT

ION-1

;IF DURATION=0 T

HEN RETURN

; CONTINUE TO SOUN

D NOTE

;GO BACK TO OPERAT

ING SYSTEM ©

| • VIC 20

n

0

f!
d

•

• COMMODOR 64 • ATARI I

THERE IS STRENGTH IN NUMBERS
JOIN

THE SOFTWARE CO-OP
NOW! For the cost of a single game cartridge you

can join THE SOFTWARE CO-OP. Use the advantage

of bulk-purchasing and pay only $1 over whole

sale for games, utilities and educational software.

Bock-bottom prices on all equipment and supplies.

Savings up to 40%. Guaranteed. Specializing in
VIC 20. Commodor 64. Atari. Apple and Sinclair.

Write today lor tree derails aboul our exciling new catalog

and other sensational Co-op benefits including special swap

system and free technical assistance

THE SOFTWARE CO-OP

PO BOX 275 ELIZABETH, NJ 07207

IUVJ.V • t-9 UOQOVMIAIOO •
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COMSTAR AIR* SHIPPING WITHIN 2 DAYS
SEND $1.00 FOR COMPLETE LIST

UIO20
16KRAM 559

CARDBOARD (3 SLOT EXPJ 33

BANANA PRINTER (80 COLUMN) 225

DISPLAY MANAGER [40/80 COL) (WITH WORD PROC.) .. 89

RABBIT (EASTERN HOUSE) (UIC OR 64) 35

HES MODEM (WITH SOFTWARE) (UIC OR 64) 59
HES MON ASSEMBLER (C) (UIC OR 64) 29

DUST COUER (UIC, 64, 800. 400. 810. or 410) 7

QUICK BROWN FOX (C) (VfC OR 64) 54
SWORD OF FARGOAL (T| 21K 23

COM-64
WORDPRO 3 - (0) 69

VIDEOPAK 80 [80 COLUMN] 159

2-BO VIDEOPAK (WITH CPM] 259

6502 PROF. DEV. SYSTEM ITI 23

PRACTICALC SPREAD SHEET fDJ 42

LASER STRIKE (T) 22

ELEMENTARY 64 [BOOK] 14

TOTL LABEL [T) [VIC OR 64) 17

JUMP MAN [D.T| 29

ROBBERS OF LOST TOMB |D.T| 21
FORT APOCALYPSE |D.T] 26

JAWBREAKER [C] 26

FROGGER |D.T) 26

ANNIHILATOR |T] IB

TEMPLE OF APSHAI (D.T) 29

C =■ CARTRIDGE D DISK

AATARI
64K RAM [FOR 400] 109

48K RAM [FOR 400] 89

MONKEY WRENCH II 52

JUMP MAN JR. |C| 29

ALIEN GROUP VOICE BOX [0] 40K 119

TECHNICAL NOTES 25

NEWPORT PROSTICK 23

MICROBITS MODEM 159

MICROBITS PRINTER INTERFACE 83

OE flE ATARI [B0OK| IB

VAL FORTH [D| 24K 45

STAR LEAGUE BASEBALL [D.T]24K 25
DONKEY KONG [C] 37

DIG DUG |C) 34

AL0GPAGEWRITER|0)32K 34

T CASSETTE • MOST ITEMS

ORDERS ONLY: 800-558-8803
.«»..« orsflndctieckormoneyorder.VISA.MCidd

P.O. BOX 1730G0LETA.CA93116 3v Shipping—S2 (or software jcall for
[B05) 964-4660 hardware). Calif add 6% tax. COD idd 52.50.

lee5e IF I ~ lie THEN x -
336): GOTO 13e 

lee6e IF I = 15e THEN 17~ 
le~7e IF I 22~ THEN 24e 
lee8~ IF I = 28e THEN 3ee 
lelee IF I 1~ THEN 50 
1011e IF I 5B THEN liB 
lB12B IF I liB THEN 150 
1013e IF I 150 THEN 22e 
10140 IF I 220 THEN 280 
10150 TEXT HTAB 1: PRINT 

GRAMlll" 

Program 2: Paddle Sounds 

10 REM PROGRAMII2 

PEEK ( - 16 

"END OF PRO 

20 FOR LOC = 768 TO 786: READ BYTE: POKE 
LOC,BYTE: NEXT LOC 

30 DATA 162,O,32, 30, 251,141,48,192,162 
,1,32 , 3 0 ,251,141,48,192, 7 6,O, 3 

40 CALL 768 

Program 3: Source Code For Paddle Sounds 
1 ORG $300 ; 768 DEcr MAL 
2 t** ••••••••••••••••••••••••••••• 
3 • • 4 • PROGRAMII3 - PADDLE SOUNDS • 
5 • • 6 •••••••••••••••••••••••••••••••• 
7 PDLZERO EQU see 
B PDLONE EQU $O1 
9 PREAD EQU SFB1E 

10 SPEAKER EQU $C030 
11 START LDX IIPDLZERO ; SET UP FOR PADD 

LE ZERO 
12 JSR PREAD ; GET DELAY FROM 

PADDLE ZERO 
13 STA SPEAKER ; TWEAK SP EAKER 
14 LDX IIPDLONE ;REPEAT P 

ROCESS FOR PADDL 
E ONE 

15 JSR PREAD 
16 STA SPEAKER 
17 JMP START ; START OVER 

Program 4: Note Producer 
5 REM PROGRAMII4 
10 FOR LOC = 770 TO 790: READ BYTE: POKE 

LOC,BYTE: NE XT 
20 POKE 768, INT ( RND (1) • 255 ) + 1: 

POKE 769, INT ( RND ( 1) * 1001 + 
1: CALL 770:X = PEEK ( - 16384): IF 
X < 127 THEN POKE - 16368,O: GOTO 
20 

30 DATA 173,48,192,136,208,5,206,1, 3 , 
240,9,202,208,245,174,O,3,76,2,3,96 

40 POKE - 16368,0 

Program 5: Source Code For Note Producer 

1 ORG $300 ;768 DECIMAL 
2 .t •••••••••••••••• •••••••••••••• 
3 • • 
4 .PROGRAMII5 - NOTE. PRODUCER • 
5 
6 
7 
8 
9 

10 

• • •••••••••••••••••••••••••••••••• 
TWEAK EQU $C030 
PITCH EQU $300 
DURATION EQU $301 

DS 2 

11 START LDA TWEAK 
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; MAKE SPA CE FOR 
PITCH AND DURATI 
ON 
; TWEAK TH E SPEAK 
ER 

12 BRANCH 1 DEY 
13 BNE BRANCH2 
14 DEC DURATION ;DURATION = DURAT 

ION-l 
15 BEQ RETURN ; IF DURATION=0 T 

HEN RETURN 
16 BRANCH2 DEX 
17 BNE BRANCH 1 
18 LOX PITCH 
19 JMP START ; CONTINUE TO SOUN 

D NOTE 
20 RETURN RTS ;60 BACK TO OPE RAT 

ING SYSTEM Cl 

THERE IS STRENGTH IN NUMBERS 
JOIN 

THE SOFTWARE CO-OP 
NOW! Fo r the cost of a Single gam e cartr idg e you 
c an join THE SOFTWARE CO-CPo Use the ad vantage 
o f bulk-p urc hasing and p ay only Slover whole­
sale for games. utilities and ed ucational software . 
Rock-b o ttom prices on all equip ment and supplies. 
Savings up to 40%. Guar anteed . Specializin g in 
VIC 20. Commod or 64 . A ta ri, Apple and Sinclair. 

Write today I()( Iree details about our elicitIng ne w catalog 
and other sensatIonal Co·op bonolits IncludIng specIal swap 
system and free teChnICa l aSSls lance 

THE SOFTWARE CO-OP 

COM~TAR AIR" SHIPPING WITHIN 2 DAYS 
SEND 11.111 FOR COMPLETE LIST 

VIC::20 
16K RAM ....... . . . .... . . . .. . . . ...... . .. . . . .... S59 
CARDBOARD 13 SLOT EXP) . . . . . . . .. . . . . . . . . . . . . . . .. 33 
BANANA PRINTER 180 COLUMNI ......... . .. .. .. . .. 225 
DISPLAY MANAGER 140/80 COL.)IWITH WORD PROC.I .. 89 
RA881T IEASTERN HOUSEIIVIC OR 64) .•............. 35 
HES MODEM IWITH SDFTWAREIIVIC DR 64) .......... 59 
HES MON ASSEMBLER IC) (VIC OR 64) ............... 29 
DUST COVER IVIC. 64. 800. 400. 810. or 410) .... . ..... 7 
QUICK BROWN FOX (C)IVIC OR 64) .................. 54 
SWORO OF FARGOAL IT) 21 K ................ .. ..... 23 

COM-64 JllA TA R I 
WOROPRO 3 • 101 
VIOEOPAK 80 180 COLUMNI 
Z·80 VIOEOPAK IWITH CPMI 
6502 PROF. OEV. SYSTEM IT! 
PRACTICALC SPREAD SHEET 101 
LASER STRIKE In 
ELEMENTARY 64 IBOOKI 
Ton LABEL ITI IVIC DR 641 
JUMP MAN 10.n 
ROBBERS OF LOST TOMB 10.n 
FORT APOCALYPSE 10.n 
JAWBREAKER ICI 
FROGGER lo.n 
ANNIHILATOR In 
TEMPLE OF APSHAI 10.TI 

C .. CARTRIDGE 0 • DISK 

69 64K RAM IFOR 41101 109 
159 48K RAM IFOR 41101 89 
259 MONKEY WRENCH II 52 
23 JUMP MAN JR. ICI 29 
42 ALIEN GROUP VOICE BOX 101 40K 119 
22 TECHNICAL NOTES 25 
14 NEWPORT PROSTICK 23 
17 MICROBITS MODEM 159 
29 MICRO BITS PRINTER INTERFACE 83 
21 DE RE ATARIIBOOKI 18 
26 VAL FORTH 101 24K 45 
26 STAR LEAGUE 8ASE8AllI0.TJ 24K 25 
26 DONKEY KONG ICI 37 
18 DIG DUG ICI 34 
29 ALOG PAGEWRITER 10132K 34 

T • CASSEnE • MOST ITEMS 

~ ORDERS ONLY: 8()(J.551J.8803 
or lind chick or manlY order. VISA. Me Idd 

P.O. BOX 1730 GOLETA.CA93116 3%. Shlpplng-12 lor ,,!twar. lcall lor 
(805) 9644li6O hardwarel. C.III.dd 6% IIX. COO .dd 12.50. 



Extra
Instructions

Joel C Shepherd

Combining machine language instructions by creating

new opcodes can result in more efficient programming

in certain situations. Machine language programmers

can conserve memory and increase execution time with

the methods discussed here. This article explores the

unofficial, hidden "commands" you can give the 6502.

The 6502 microprocessor can execute 151 instruc

tions. There are 56 different types of instructions

in its library, and each can be used with at least

one of the 13 addressing modes available. Each

instruction performs one operation, such as

loading a register, setting a flag, or rotating a byte,

and deals with one byte of data or one memory

location. The 6502's machine language consists of

nothing more than variations on these simple

instructions. It is an extremely low-level language

which is both a boon and a bane to programmers.

While machine language is versatile and applicable

to any programming problem, it can also be tedi

ous in a particular sense. It can require program

mers to use several instructions of the same type

performing similar, yet separate, operations.

Consider the LDA and LDX instructions;

both load a register and set the same processor

status flags. They also share four addressing

modes. One, however, loads the accumulator

and the other loads the X register. There is no

instruction which will load both. The language is

so simple that it has no instructions with more

than one memory location or register as an

operand.

There is no reason why the 6502's instruction

set cannot be expanded to include more sophisti

cated instructions. Such expansion, however,

would probably also drive up the processor's cost.

The designers of the 6502, in an effort to keep its

cost low, decided to give it a simple machine

language.

Creating New Opcodes

A possible solution to the problem would be to

"trick" the processor into executing instructions it

didn't "know." Imagine being able to load two

registers simultaneously or being able to AND

two registers with one instruction. There is a

simple way to do just that and more.

If you examine a list of 6502 opcodes, you'll

notice that none of the codes have the form a7 or

aF (a is any hexadecimal digit). Codes of this form

are not "official" 6502 opcodes, yet all are execut

able and potentially useful.

An example is opcode AF. Opcodes AD and

AE are the LDA $aaaa and LDX $aaaa instructions

respectively. Opcode AF combines the two: it loads

the accumulator and the X register from the same

location. For instance, these two instructions:

AD 00 16 LDA $1600

AA TAX

can be replaced by:

AF 00 16 LDAX $1600

;load accumulator

;and X

;load AandX

(LDAX is a new mnemonic. I've included

mnemonics to represent the operations performed

by the new instructions.) Using LDAX saves one

byte and two cycles of execution time. That might

not seem like much, but in a loop routine the time

savings may be significant. (The execution times

given for the routines using the new opcodes are

estimates. More on that later.) Additionally, with

this instruction, it is possible to load the ac

cumulator from a zero-page location indexed by

the Y register; this is not possible with the LDA

instruction.

Opcode 87 is another example. Opcode 85 is

the STA $aa instruction, and 86 is the STX $aa

instruction. Opcode 87 executes both 85 and 86,

but with a twist. It is impossible for a location to

contain two different values at one time. Opcode

87 logically ANDs the accumulator with the X

register, changing neither, and stores the result

in the address specified. In other words, only the

bits which are set in both the accumulator and the

X register are set in the byte which is stored. So,

the routine:

A5 AD

87 AD

LDA $AD

ANDX $AD

;get char

;maskwithX
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Extra 
Instructions 

Joel C Shepherd 

Combining machille lallguage instntctioll s by creatillg 
new opcodes can result ill more efficient prograllll11illg 
ill certaill situations. Mach ille language programmers 
can conserve memory and increase execution time with 
the methods discussed here. This article explores the 
/Inoffic ial, hiddell "commands" you can give the 6502. 

The 6502 microprocessor can execu te 151 instruc­
tions. There a re 56 different types of instructions 
in its library, and each ca n be used with at least 
one of the 13 add ressing modes avai lable. Each 
ins truction performs one operation, such as 
loading a register, setting a fl ag, or rota ting a byte, 
and deals with one byte of data or o ne memory 
loca tion. The 6502's machi ne language consists of 
nothi ng more than variations on these simple 
instructions. It is an extremely low-level language 
which is both a bQon and a bane to programmers. 
While machine language is ve rsati le and applicable 
to any programming problem, it can a lso be tedi­
ous in a particu lar sense. It can require progra m­
mers to use severa l ins tructions of the same type 
perfo rming simila r, ye t separate, operations. 

Consider the LOA and LOX instructions; 
bo th load a register and set the same processor 
sta tus flags . They also share fo ur add ressing 
modes. O ne, however, loads the accum ula tor 
and the other loads the X regis ter. There is no 
instruction which will load both . The language is 
so simple that it has no instructions with more 
than one memory loca tion or register as an 
operand . 

There is no reason why the 6502's instruction 
se t cannot be expanded to include more sophisti­
cated instructi ons. Such expansion, however, 
would probably also d rive up the p rocessor's cos t. 
The deSigners of the 6502, in an e ffort to keep its 
cost low, decided to give it a simple machine 
language. 

Creating New Opcodes 
A possible solution to the problem would be to 
" trick" the processor into executing ins tructions it 

didn' t " know." Imagi ne being able to load two 
registers simultaneously or being able to AND 
two regis ters with one instruction . There is a 
simple way to do just tha t and more. 

If you examine a list of 6502 opcodes, you' ll 
notice that none of the codes have the form a7 or 
aF (a is any hexadecimal digit). Codes of this fo rm 
are not "official" 6502 opcodes, yet all are execut­
able and poten tially useful. 

An example is opcode AF. Opcodes AD and 
AE are the LOA $aaaa and LOX $aaaa ins tructions 
respectively. Opcode AF combines the two: it loads 
the accumulator and the X register from the same 
loca tion. For ins tance, these two instructions: 

AD 00 16 LOA $1600 
AA TAX 

can be replaced by: 

;load accumulator 
;andX 

AF 00 16 LOA X $1600 ;load A and X 

(LOAX is a new mnemonic. I've included 
mnemonics to represent the operations performed 
by the new ins tructions.) Using LOAX saves one 
byte and two cycles of execution time. That might 
not seem like much, but in a loop routine the time 
savings may be significant. (The execution times 
given for the routines using the new opcodes are 
estimates . More on tha t la ter. ) Additionally, with 
th is instruction, it is possible to load the ac­
cumula tor from a zero-page loca tion indexed by 
the Y register; this is not possible with the LOA 
instruction . 

Opcode 87 is another example. Opcode 85 is 
the ST A $aa instruction, and 86 is the STX $aa 
instruction . O pcode 87 executes both 85 and 86, 
bu t with a twist. It is impossible for a location to 
contain two different va lues at one time. Opcode 
87 logica lly ANOs the accumula tor with the X 
register, changin g neither, and stores the result 
in the address specified . In other words, only the 
bits which are set in both the accumulator and the 
X registe r a re set in the byte which is stored . So, 
the routine: 

AS AD 
87 AD 

LOA SAD 
ANDX SAD 

;getchar 
;mask with X 

Ocfober1983 COMPUTE! 261 



Summary Of Extra 65O2 Instructions

Name/Description Operation

Addressing Machine Hex

Mode Language Op-

Form Code

N # NZCV

ANDX

AND A with X A&X-M Zero Page ANDX Saa 87 3 2

Zero Page,Y ANDXSaa,Y 97 4 2

Absolute ANDXSaaaa 8F 4 3

SREO

Shift M right, (LSR M)V A -r A

Exclusive OR with A

Zero Page SREOSaa 47 8 2

ZeroPage,X SREO$aa,X 57 10 2

Absolute SREOSaaaa 4F 10 3

Absolute,X SREOSaaaa,X 5F 11* 3

DCMP

Decrement M,

Compare to A

ISBC

Increment M,

Subtract from A

LDAX

Load A and X

RLAN

Rotate M left,

AND with A

RRAD

Rotate M right.

Add with carry

SLOR

Shift M left.

OR with A

A-(DEC M)

A-(INCM)-C-A,C

M^A,M^X

(ROLM>&A^A

(RORM) + A + CvA,'

(ASLM)VA^A

Zero Page

Zero Page,X

Absolute

Absolute,X

Zero Page

Zero Page,X

Absolute

Absolute,X

Zero Page

Zero Page,Y

Absolute

Absolute/V

Zero Page

Zero Page,X

Absolute

Absolute,X

Z Zero Page

Zero Page,X

Absolute

Absolute,X

Zero Page

Zero Page,X

Absolute

Absolute,X

DCMP Saa

DCMPSaa,X

DCMPSaaaa

DCMPSaaaa,X

ISBCSaa

ISBC$aa,X

ISBC Saaaa

ISBC$aaaa,X

LDAXSaa

LDAXSaa,Y

LDAX Saaaa

LDAXSaaaa,Y

RLANSaa

RLANSaa,X

RLAN Saaaa

RLAN Saaaa,X

RRAD Saa

RRAD$aa,X

RRAD Saaaa

RRADSaaaa,X

SLORSaa

SLOR$aa,X

SLOR Saaaa

SLORSaaaa,X

C7

D7

CF

DF

E7

F7

EF

FF

A7

B7

AF

BF

27

37

2F

3F

67

77

6F

7F

07

17

OF

IF

8

10

10

11*

8

10

10

11*

3

4

4

4*

8

10

10

11*

8

10

10

11*

8

10

10

11*

2 ???.

2

3

3

2 ????

2

3

3

2 11-

2

3

3

2 111-

2

3

3

2 1111

2

3

3

2 111-

2

3

3

TSTA

Testbit2in A

TSTX

Test bit 2 in X

A&#$04 t

X&#$04-

A

A

Absolute

Absolute

TSTA Saaaa

TSTX Saaaa

9F

9E

4

4

3

3

The following notation applies to this summary:

A Accumulator - No Change, or Subtract V

X,Y Index Registers + Add Saa

M Memory & Logical AND Saaaa

C Carry Flag V Logical Exclusive OR N

? Change T Transfer To #

Logical OR

8-bit Zero-Page Address

16-bit Absolute Address

Number Of Clock Cycles

Number Of Storage Bytes

Add 1 if page boundary is crossed
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Summary Of Extra 6502 Instructions 

Address ing M"chine Hex 
Name/Description O peration Mode Language O p- N # NZCY 

Form Cod e 

ANDX 
A N DAwith X A&X ~ M Zero Page A ND XSaa 87 3 2 

Zero Page,Y AND XSaa,Y 97 4 2 
Absolute ANDXSa aaa 8F 4 3 

DCMP 
Decrement M, A-(D EC Ml Zero Pag e DCMP Saa C7 8 2 ???-
Compare to A Ze ro Page, X DCMPSaa,X D7 10 2 

A bsolute DCMPSaaaa CF 10 3 
A bsolutc,X DCMP Saaaa,X DF 11 ' 3 

IS BC 
Incre m e nt M, A-(l NC Ml-C ~ A,C Zero Page ISBCSaa E7 8 2 ???? 
Subtract fro m A Zero Page,X ISBC5aa,X F7 10 2 

Absolute IS BC$aaaa EF 10 3 
Absolutc,X ISBC$aaaa,X FF II ' 3 

LDAX 
Load A and X M ~ A,M ~ X Zero Page LDAXSaa A7 3 2 ??--

Zero Page,Y LDAXSaa,Y B7 4 2 
Absolute LDAXSaaaa AF 4 3 
Absolute, Y LDAXSaaaa ,Y BF 4' 3 

RLAN 
Rotate M left, (ROLM1 &A ~ A Zero Page RLANSaa 27 8 2 ???-
AND with A Zero Page,X RLANSaa,X 37 10 2 

Absolute RLANSaaaa 2F 10 3 
Absolute,X RLAN Saaaa,X 3F 11' 3 

RRAD 
Rotate M rig ht , (RORM1+A+C ~ A,C Zero Page RRADSaa 67 8 2 ???? 
Add with carry Zero Page, X RRADSaa ,X 77 10 2 

Absolute RRADSaaaa 6F 10 3 
Absolute,X RRAD Saaaa,X 7F 11' 3 

SLOR 
Shift M left , (ASLMlYA ~ A Zero Page SLORSaa 07 8 2 ???-
OR with A Zero Page,X SLORSaa,X 17 10 2 

Absolute SLORSaaaa OF 10 3 
Absolute,X SLORSaaaa,X IF 11 ' 3 

SREO 
Shift M right , (LSRM1VA ~ A Zero Page SREOSaa 47 8 2 ???-
Exclusive OR with A Zero Page,X SREOSaa,X 57 10 2 

Absolute SREOSaaaa 4F 10 3 
Absolute,X SREO Saaaa,X 5F 11' 3 

TSTA 
Tes t hit 2 in A A&#S04 ~ A Absolute TSTASaaaa 9F 4 3 

TSTX 
Test bit 2 in X X&#S04 ~ A Absolute TSTX$aaaa 9E 4 3 

The fo llowing notat-ion applies to this summary: 

A Accumu lator NoChange,orSubtmct V Logical OR 
X,Y Index Registers + Add Saa 8-bi t Zero· Page Address 
M Memory & Logica l AND Saaaa J6-bit Abso lute Address 
C Carry Flag V Logica l Exclusive OR N N lI mber Of C lock Cycles 
? Change Tra nsfcr To # N u mberOfStorage By tes 

A dd 1 if page boundary is crossed 
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Complete Personal Accountant:
we've made the best
much more friendly.

If you have any doubts that we offer the best and

most complete personal financial package available,

look over the features listed below. Now we have
the only package with full screen editing for Atari

4007800? TRS-80 COLOR, Commodore 64* and
VIC-20; the ability to move the cursor in any direc

tion makes bur accountant-designed package ^^

even more friendly than before. No one else

offers all of these:
1. CHECKBOOK MAINTENANCE- a

automatically balances your checkbook >
with each entry; manages checks,
charges, deposits, and interest quick

ly and accurately.

2. CHART OF ACCOUNTS-
maximum of user flexibilty with

up to 99 accounts plus 9 sub- a

categories may be defined.

3. CHECK SEARCH-mul-

ti-reference; tracks items

on every field including

tax deductibles.

4. NET WORTH/

INCOME/EXPENSE

STATEMENT-

know-exactiy-

where-you-stand

program generates

statements with the

touch of a key.

5. DETAILS SUMMARY

BUDGET ANALYSIS-an

absolute necessity in financial

planning.

6. CHECK WRITER-prints

personalized checks**

7. PAYMENTS/APPOINTMENTS CALENDAR-

monthly displays of up to 250 bills and 200

appointments.

8. COLOR GRAPH DESIGN PACKAGE-graphs

all monthly files.
9. MAILING LIST—maintains all records, sorts by

name or zip, allows add/change/delete.

10. FRIENDLY USER MANUAL-complete

with indexing, flow charts and diagrams; the

k most thorough documentation on the

market.

This all adds up to the finest personal
financial system available—compre

hensive enough for a small business.

k Less than one hour of data input

per month will allow this menu-

driven package to help you

^, handle your finances with a
lot more fun than drudgery.

Plus, ours is the only

^ expandable system; pur

chase the package in

sections and add on

l as your financial

needs grow. Fea

tures 1,2,3 and 6:

$39.95 diskette,

536.95 cassette; Fea

tures 4 and 5: S29.95

diskette, $26.95 cassette;
Features 7,8 and 9: $29.95

diskette, $26.95 cassette; or

save $19.90 or $15.90

respectively by buying the
entire system for S79.9J

kette, $74.95 cassette.

Prices subject to change without notice. See your local dealer or order direct. New catalog available.

Add S3.00 for postage and handling. Credit card orders call toll free:

1-800-334-SOFT
DEALER INQUIRIES INVITED

programmer'.
a division of XUUU±"UUWS>

p.o. box 3470, dept. G, chapel hill, north Carolina 27514,919-967-0861

Prices subfect 10 change without notice. See your local deaktr or order direct New catalog available. 
Add S3.00 for postage and handling. Credit card orders call toll free; 

1-800-334-80rl. 
DEAT·EB. INQUIRIES INVITED 

a division of ....... u U. .... i.'.lLlJ.!:!)lY..\i~~ _ 
p.o. box 3470, dept. C, chapel 919-967-0861 



(ANDX is a mnemonic for 87) loads the ac

cumulator, ANDs it with the X register, and stores

the result in location SAD. It occupies four bytes

and takes six cycles to execute. Compare that to

the following equivalent routine:

Generally, the same operand is used for both

sub-instructions. Consider:

8A

25

85

AD

AD

TXA

AND

STA

SAD

SAD

;X into A

;AND"X" with SAD

;store result

which requires five bytes and eight cycles to

execute. One byte and two cycles are saved by

using the first routine.

Opcode DF is an interesting instruction. Op

code DD compares the accumulator to an X in

dexed address, and opcode DE decrements the

value in an X indexed address by one. Opcode DF

first decrements the value in the address given

and then compares the result to the accumulator.

For example:

A9

DF

DO

A5

00

aa

16

LDA

DCMP

BNE

#$A5

$1600

;loop terminator

;done?

;no, do next

(DCMP is a mnemonic for DF) loads the ac

cumulator with #$A5, decrements the value in

$1600 by one, compares S1600 to the accumulator,

and branches if they are not equal. This could be

used to control a loop.

How The New Opcodes Execute
In the table, I have included ten new instruction

types, creating 41 new instructions. The opera

tions performed by the new instructions are com

binations of the "original" 6502 instructions. There

are some general rules for predicting what one of

the new opcodes will do.

First, all of the new instructions execute the

two preceding instructions. Opcode DF executes

both DD and DE, for example. The two preceding

instructions we'll call the "sub-instructions" of

the new instructions. So, a5 and a6 are sub-

instructions of a7, and aD and aE are aF's sub-

instructions.

If the sub-instructions are different types of

instructions, the sub-instruction with the greatest

opcode will be executed first; otherwise the sub-

instructions will be executed simultaneously. For

instance, since LDA and LDX are both load in

structions, LDAX will execute them simultane

ously. But, since ASL and ORA are different types

of instructions, ASL (opcode 06) will be executed

first, followed by ORA (05) when opcode 07 is

executed. There is a definite inconsistency in this

rule: it implies that the processor examines the

current instruction and then decides to execute

the sub-instructions either one at a time or simul

taneously. The 6502 isn't that sophisticated. The

rule, however, is the only one that explains the

operations of the new opcodes. The given execu

tion times are based on this rule.
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07 19 SLOR $19

(SLOR is a mnemonic for 07). This ASLs $19 and

then ORAs $19 with the accumulator. Location

$19 is the operand for both sub-instructions.

Opcodes 97, B7, and BF are special cases of

the preceding rule. All three have sub-instructions

which use different addressing modes, X indexed

and Y indexed. The operands used by the new

instructions are the given addresses indexed by

the Y register. For instance, B5 is the LDA $aa,X

instruction and B6 is the LDX $aa,Y instruction.

Opcode B7, then, is the LDAX $aa,Y instruction.

Two Exceptions

There are two additional opcodes-which are ex

ceptions to all of the rules discussed: 9E and 9F.

Opcode 9E logically ANDs the X register with the

value #$04, keeping the X register intact. The

result is stored in an absolute memory location.

For example:

A6 F6 LDX SF6

9E 40 03 TSTX S0340 ;isbit2set?

(TSTX is a mnemonic for 9E) loads the X register,

ANDs it with #$04 and stores the result in $0340.

The origin of the #$04 is unknown.

Opcode 9F is similar to 9E: the accumulator is

ANDed with #$04 and the result is stored in an

absolute location. So, these instructions:

A9 06 LDA #$06

9F 00 00 TSTA $0000

(TSTA is a mnemonic for 9F) AND the accumulator

with #$04 (yielding #$04) and store the result in

$0000. The accumulator will contain #$06 when

this routine is finished.

The execution times of the new instructions

in the table are based on whether the sub-

instructions are of the same type or not.

It seems that one of the major shortcomings

of the new instructions is their specialization. For

example:

4A aa

45 aa

LSR $aa

EOR $aa

is probably not used in too many programs. The

SREO (mnemonic) instruction (which replaces

the above instructions) is too specialized to be of

much use to anybody.

Currently, there are no assemblers which

accept the new mnemonics as valid instructions.

The opcodes, however, can be POKEd directly

into the computer. An interesting, and useful,

project would be to write an assembler which

could handle the new instructions. It wouldn't be

difficult to modify an assembler written in BASIC

to recognize these new mnemonics. ©

(ANDX is a mnemonic for 87) loads the ac­
cumulator, ANDs it with the X registe r, and stores 
the result in location $AD. It occupies four bytes 
and takes six cycles to execute. Compare that to 
the following equivalent routine: 

8A 
25 AD 
85 AD 

TXA 
AND SAD 
STA SAD 

;X into A 
;AND "X" wilh $AD 
;store result 

which requires fi ve by tes and eight cycles to 
execute. One byte and two cycles are saved by 
using the first rou tine. 

Opcode OF is an interes ting instruction. Op­
code DO compares the accumulator to an X in­
dexed address, and opcade DE decrements the 
value in an X indexed address by o ne. Opcode OF 
first decrements the va lue in the address given 
and then compares the result to the accumulator. 
For example: 

A9 AS LOA # SA5 
OF 00 16 DCMP S1600 
DO aa BNE $ .. . . 

;Ioop terminator 
;done? 
;no, do next 

(DCMP is a mnemonic for OF) loads the ac­
cumulator with # $AS, decrements the va lue in 
$1600 by one, compares $1600 to the accumulator, 
and branches if they a re not equal. This could be 
used to control a loop. 

How The New Opcodes Execute 
In the table, I have included ten new instruction 
ty pes, crea ting 41 new instructions. The opera­
tions perfo rmed by the new ins tructions a re com­
binations of the "original" 6502 ins tructions. There 
a re some genera l rules for predicting what one of 
the new opcodes will do. 

First, all of the new instructions execute the 
two preceding instructions. Opcode OF executes 
both DO and DE, fo r example. The two preceding 
ins tructions we' ll call the "sub-ins tructions" of 
the new ins tructions. So, as and a6 are sub­
instructions of a7, and aD and aE a re aF's sub­
ins tructions . 

If the sub-instructions are diffe rent types of 
instructions, the sub-instruction with the greatest 
opcode will be executed firs t; otherwise the sub­
instructions will be executed simultaneously. For 
instance, since LOA and LOX are both load in­
structions, LDAX will execute them simultane­
ously. But, since ASL and ORA are different types 
of instructions, ASL (opcode 06) will be executed 
firs t, followed by ORA (05) when opcode 07 is 
executed . There is a definite inconsis tency 111 this 
rule: it implies that the processor examines the 
current instruction and then decides to execute 
the sub-instructions either one at a time or simul­
taneously. The 6502 isn' t tha t sophisticated. The 
rule, however, is the only one that explains the 
operations of the new opcodes. The given execu­
tion times are based on this ru le . 
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Generally, the same operand is used for both 
sub-instructi ons. Consider: 

07 19 SLOR S19 

(SLOR is a mnemonic for 07). This ASLs $19 and 
then ORAs $19 with the accumulator. Loca tion 
$19 is the operand fo r both sub-instructions. 

Opcodes 97, B7, and BF are special cases of 
the preceding rule . All three have sub-instructions 
which use different add ressing modes, X indexed 
and Y indexed . The operands used by the new 
instructions a re the given addresses indexed by 
the Y register. For instance, BS is the LOA $aa ,X 
instruction and B6 is the LOX $aa, Y instruction. 
Opcode B7, then , is the LDAX $aa, Y instruction. 

Two Exceptions 
There are two additional opcodes·which are ex­
ceptions to all of the rules discussed : 9E and 9F. 
Opcade 9E logically ANDs the X registe r with the 
value # $04, keeping the X register intact. The 
result is stored in an absolute memory loca tion . 
For example: 

A6 F6 LOX SF6 
9E 40 03 TSTX 50340 ;is bil2 sel? 

(TSTX is a mnemonic fo r 9E) loads the X regis ter, 
ANDs it with #$04 and stores the result in $0340. 
The origin of the # $04 is unknown. 

Opcode 9F is similar to 9E: the accumula tor is 
AN Ded wi th #$04 and the result is stored in an 
absolu te loca tion. So, these instructions: 

A9 06 LOA # S06 
9F 00 00 TSTA SOOOO 

(TSTA is a mnemonic for 9F) AND the accumulator 
with #$04 (yielding #$04) and s tore the result in 
$0000. The accumula tor will contain #$06 when 
this routine is finished . 

The execution times of the new instructions 
in the table a re based on whether the 5ub­
instructions are of the same typ e or not. 

It seems tha t one of the major shortcomings 
of the new ins tructions is their specializa tion. For 
example: 

4A aa 
45 aa 

LSR Saa 
EOR Saa 

is probably not used in too many programs. The 
SREO (mnemonic) instruction (which replaces 
the above instructions) is too specialized to be of 
much use to anybody. 

Currently, the re are no assemblers which 
accept the I)ew mnemonics as valid instructions . 
The opcodes, however, can be POKEd directly 
into the computer. An interesting, and useful , 
project would be to write an assembler which 
could handle the new ins tructions . It wouldn' t be 
difficult to modify an assembler written in BASIC 
to recognize these new mnemonics. © 
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This is the right pen

—a truly affordable pe

ripheral. As an educa

tion aid to young children

it is without equal, espe

cially for pre-schoolers

without keyboard skills.They

simply touch the screen with

the pen and a display is altered

or new intimation is entered.

Plus as an aid to games, it offers
comparable utility to a joystick.

Create your own programs with The
Light Pen or choose from our software

which includes a simple draw routine,

checkers and hangman; or backgammon

and chess. The Right Pen at the right price-

maximum utility and minimum cost.

Prices subject to change without notice. See your local dealer or order direct. New catalog available.

Add S3.00 for postage and handling. Credit card orders call toll free:

1-800-334-SOFT
DEALER INQUIRIES INVITED

programmer's
adivision of Ull

p.o. "box 3470, dept. C, chapel Mil, north Carolina 27514,919-967-0861

• • 
This is the right pen 

-a truly affordable pe­
ripheral. As an educa­

tion aid to young children 
it is without equal, espe­

cially for pre-schoolers 
without keyboard skills. They 

simply touch the screen with 
the pen and a display is altered 

or new information is entered. 
Plus as an aid to games, it offers 

comparable utility to a joystick. 
Create your own programs with The 

Light Pen or choose from our software 
which includes a simple draw routine, 

checkers and hangman; or backgammon 
and chess. The Right Pen at the right price­
maximum utility and minimum cost. 

Prices subject 10 change without nOlice. See your local dealer or order direct New catalog available. 
Add $3.00 for postage and handling. Credit card orders call toll free: 

1·800·334·80IT 

p.O. box 3470, dept. C, chapel hill, north carolina 27514,919-967-0861 



Commodore DOS Wedges:

An Overview
Jim ButterfielcJ, Associate Editor

Most Commodore machines have a small program

called a "DOS Wedge" which allows convenient use of

various disk commands. Recently, copies of this program
have been in circulation without information; many

users who have it don't know how to use it. Here are

the details.

What It Does

DOS Wedge programs provide for three types of

capability:

- the disk's error status may be checked with

a simple command;

- a disk directory (or catalog) may be obtained

without disturbing a program which has al

ready been loaded;

- a number of "disk commands" may be easily

transmitted to the disk.

How To Start The Wedge

Wedge programs are often self-relocating. If you

LOAD the wedge program and say RUN, the

program will find a spare place in memory and

pack the DOS wedge system there. After this,

you may type NEW and the wedge will remain in

place: it's been packed into a safe part of memory.

Some wedge programs come in "pieces," or

as a set of programs on the disk. The first program,

called the "boot," loads in the others as necessary.

This is usually the case with the C-64 Wedge, for

example.

Commodore 64 and VIC-20 wedge programs

often also come with a how-to program, explaining

the system and how it works. Many PET/CBM

wedge programs print brief instructions on the

screen as they self-relocate.

For other systems, you may find it necessary

to use the last resort of reading the instructions.
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First Rules In Using The Wedge

DOS Wedge commands must be typed in as direct

commands. You cannot include them as part of a

program. This is deliberate: programs will run at

full speed without the need to check for the extra

wedge commands.

Wedge commands should start in column 1

of the screen. The primary wedge commands are

flagged with either of two symbols:

> or @

The "greater than" sign was the original. It looks

like a wedge and is partly responsible for giving

the wedge program its name. On later Commo

dore computers, this character needed the shift

key; to save finger work, the (S (at sign) character

was allowed as an alternative.

A few supplementary commands which use

other starting symbols are available. They tend to

be less important, since their functions can be

performed easily with conventional commands.

The most common of these are:

/ - to load a program; and

" - to load and run a program.

Thus, a command such as /DOGLEG will cause a

program named DOGLEG to be loaded from

disk.

Pattern Matching

In many cases, a program name does not have to

be specified exactly. We can give part of the name

and use "pattern matching" to find one or more

programs that match the name. The pattern

matching characters are:

? - to match any single character; and

- to match any stream of characters.

Thus, a command such as /DOG* will load the

Commodore DOS Wedges: 

AnOverview 
Jim Butterfield. AssoCiate Editor 

Most COllllllodore lIlachilles have a slllall progralll 
called a "005 Wedge" which allows conveniellt use of 
various disk cOlIl/llnllds. Recently, copies of this program 
have been in cirelliatioll withollt illforlllatioll; lIIallY 
IIsers who have it dOIl 't kllow how to lise it. Here are 
the details. 

What It Does 
DOS Wedge programs provide for three types of 
capabili ty: 

- the disk's error status may be checked with 
a simple command; 
- a disk direc tory (or cata log) may be ob tained 
without disturbing a p rogram which has al­
ready been loaded; 
- a number of "disk commands" may be easily 
transmitted to the disk. 

How To Start The Wedge 
Wedge progra ms a re often self-relocating. If you 
LOAD the wedge program and say RUN, the 
program will find a spare place in memory and 
pack the DOS wedge sys tem there. Afte r this, 
you may ty pe NEW and the wedge will remain in 
place: it's been packed in to a sa fe pa rt of memory. 

Some wedge programs come in " pieces," or 
as a set of progra ms on the disk. The first program, 
ca lled the " boot," loads in the others as necessary . 
This is usually the case wi th the C-64 Wedge, for 
example. 

Commodore 64 and VIC-20 wedge programs 
often also come with a how-to program, explaining 
the system and how it works. Many PET/CBM 
wedge programs print brief ins tructions on the 
screen as they self-relocate. 

For other systems, you may find it necessary 
to use the last resort of reading the instructions . 
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First Rules In Using The Wedge 
DOS Wedge commands must be typed in as direct 
commands. You cannot include them as pa rt of a 
program. This is deliberate: programs will run at 
full speed withou t the need to check for the extra 
wedge commands . 

Wedge commands should start in column 1 
of the screen . The primary wedge commands are 
flagged with either of two symbols: 

) or@ 

The "greater than" sign was the origina l. It looks 
like a wedge and is pa rtly responsible for giving 
the wedge program its name. On later Commo­
dore computers, this character needed the shi ft 
key; to save finge r wo rk, the @ (at sign) characte r 
was allowed as an alte rnative. 

A few supplementary commands which use 
other starting symbols are ava ilable. They tend to 
be less important, since their fu nctions can be 
perfo rmed easily wi th conventional commands. 
The most common of these a re: 

/ - to load a program; and 
; - to load and run a program. 

Thus, a command such as /DOGLEG will cause a 
program named DOGLEG to be loaded from 
disk. 

PaHern Matching 
In many cases, a program name does not have to 
be specified exactly. We can give part of the name 
and use " pattern matching" to find one or more 
programs that match the name. The pattern 
matching characters are: 

? - to match any single character; and 
• - to match any stream of characters. 

Thus, a command such as /DOG' will load the 
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A Manual written in easy-to-
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TIMEWORKS MANAGEMENT

INFORMATION programs into a
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first program it comes to whose name starts with

the characters DOG. This might include DOGLEG,

DOGHOUSE, DOG, and DOGOOD. Similarly, a

command such as /D?G will load a three-character

name such as DIG, DOG, or DRG.

Pattern matching can be used for many DOS

Wedge commands. You must not use it, of course,

when you SAVE a program, since the program

must have an exact name.

Disk Status

This is perhaps the most useful (and the briefest)

DOS wedge command of all. Simply type the > or

@ character, followed by the RETURN key, and

you'll get the status of the disk.

Most of the time, the disk will not report an

error, but will give you a message like:

00,OK,00,00. If there's an error, or immediately

following a SCRATCH command (more on this

later), you'll get a different message. Following a

SCRATCH, you'll be told how many files have

been removed from disk. If the disk is signalling

an error condition, you'll be told what the error is.

Most of the time, the error will be an obvious

one, and you'll spot the difficulty right away. You

might have attempted to write to a protected disk,

or one that is full. You might have tried to create

a new file giving a name that already exists. You

might be trying to read or load a file that isn't

there. You won't need to translate the number if

the disk reports 62,FILE NOT FOUND,00,00.

Sometimes, however, the disk error number can

give useful information; look it up in the manual.

4.0 Equivalent: Users with a 4.0 BASIC system

can type PRINT DS$ and receive the equivalent

information.

Non-wedge Equivalent: If you don't have a

wedge, you'd need to write a program to open

secondary address 15 and INPUT from that chan

nel. (INPUT works only from within a program.)

Get a wedge.

Directory Or Catalog
You may obtain a catalog from disk, without dis

turbing a program already loaded, by typing >$ or

@$. If you have a dual disk (two drives ganged

together in a single housing), you may specify the

drive by adding a number, yielding commands

such as >$0 or (a $1. Many experienced users

suggest that you'll do well to specify drive 0 for

single disks: the zero in (a $0 won't hurt and might

help.

You may take a "specific" catalog by using a

filename with pattern matching. For example,

>$0:D* will give only programs whose names start

with the letter D. (it $0:??? will report programs

with exactly three characters in their names.

4.0 Equivalent: The command CATALOG or

DIRECTORY will produce a directory. There's no

268 COMPUTE! October 1983

simple way to get a pattern match with this.

Non-wedge Equivalent: You'll need to get a
directory using a LOAD "$0",8 command. This

destroys the program you have in place. (Get a
wedge.)

Other Disk Commands
By following the > or @ sign with command char
acters, you may send a number or special com

mands to the disk. We'll list them below.

4.0 Equivalent: Specific commands are often

available, such as SCRATCH, COLLECT, or

HEADER. We'll deal with them individually
below.

Non-wedge Equivalent: You must do this by

opening secondary address 15, and then sending

the command as part of a PRINT# sequence. For

example, >I0 could be matched with OPEN

15,8,15:PRINT#15,"I0". This is no hardship since
it can be done with direct commands. The wedge

is slightly more convenient.

Initialize

The command >I0 or (all causes the disk elec

tronics to "shake hands" with the appropriate

disk drive for a smoother transfer of data. It
shouldn't be needed, but can be most useful if

you start encountering DRIVE NOT READY er

rors. On single disks, (a 10 is recommended.

4.0 Equivalent: None. You'd have to use the
secondary address 15 equivalent.

Header (Or New)

Watch this one: It's powerful, and will wipe the

previous contents of a disk. (&N0:DISKNAMEJB

will format the drive over all its tracks, using the
ID of "JB", and will prepare an empty directory

with the title "DISKNAME". This job will take a
few minutes.

(«N0:ANOTHER will not format the disk.

Instead, it will just wipe the directory and put the

new title in place, in this case "ANOTHER". It

only takes a couple of seconds to do this, but all

your disk information will immediately disappear.

The disk must have previously been formatted

before this version of the command can be used.

You cannot use a disk until it has been for

matted. Be very careful that all your working disks

have different IDs (the two letter identifiers); this
will give your disk-stored programs and files im
portant protection against harm.

4.0 Equivalent: HEADER. The 4.0 system

asks ARE YOU SURE? before it dives in and wipes
the data from the disk.

Scratch

Removes one or more files from a disk and frees

the directory and disk space. A command of @S0:

TURNPIKE removes the file called TURNPIKE,

if there is one by that name on the disk.

first program it comes to whose name starts with 
the characters DOG. This might include DOGLEG, 
DOGHOUSE, DOG, and DOGOOD. Similarly, a 
command such as ID?G will load a three-character 
name such as DIG, DOG, or DRG. 

Pattern matching can be used for many DOS 
Wedge commands. You must not use it, of course, 
when you SA VE a program, since the program 
must have an exact name. 

Disk Status 
This is perhaps the mos t useful (and the briefest) 
DOS wedge command of all. Simply type the > or 
@ cha racter, followed by the RETURN key, and 
you'll get the status of the disk. 

Most of the time, the disk will not report an 
error, but will give you a message like: 
OO,OK,OO,OO. If there's an error, or immediately 
following a SCRATCH command (more on this 
later), you' ll get a different message. Following a 
SCRATCH, you' ll be told how many files have 
been removed from disk . If the disk is signa lling 
an error condition, you'll be told what the error is. 

Most of the time, the error will be an obvious 
one, and you' ll spot the difficulty right away. You 
might have attempted to write to a protected disk, 
or one that is fu ll . You might have tried to create 
a new file giv ing a name that already exists. You 
might be trying to read or load a file that isn' t 
there. You won't need to transla te the number if 
the disk reports 62,FILE NOT FOUND,OO,OO. 
Sometimes, however, the di sk error number can 
give usefu l information; look it up in the manual. 

4.0 Equiva lent: Users with a 4.0 BASIC system 
can type PRlNT DS$ and receive the equiva len t 
information. 

Non-wedge Equiva lent: If yo u don't have a 
wedge, you'd need to write a program to open 
secondary address 15 and INPUT from that chan­
nel. (INPUT works only from within a program .) 
Get a wedge. 

Director( Or Catalog 
You may obtain a catalog from disk, without dis­
turbing a program already loaded, by typing >$ or 
@$. If you have a dual disk (two drives ganged 
together in a single housing), you may specify the 
drive by adding a number, yielding commands 
such as >$0 or @$1 . Many experienced users 
suggest that you'll do well to specify drive 0 for 
single disks: the zero in @$O won't hurt and might 
help. 

You may take a "specific" cata log by using a 
filename with pattern matching. For example, 
>$O:D' will give only progra ms whose names start 
with the letter D. @$O:??? will report programs 
with exactly three characters in their names. 

4.0 Equivalent: The command CATALOG or 
DIRECTORY will produce a directory. There's no 
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simple way to get a pa ttern match with this. 
Non-wedge Equivalent: You ' ll need to get a 

directory using a LOAD "$0",8 command. This 
destroys the program you· have in place. (Get a 
wedge.) 

Other Disk Commands 
By following the > or @ sign with command char­
acters, you may send a number of special com­
ma nds to the disk. We'll li st them below. 

4.0 Equiva lent: Speci fi c commands are often 
avai lable, such as SCRATCH, COLLECT, or 
HEADER. We' ll deal wi th them individually 
below. 

Non-wedge Equivalent: You must do this by 
opening secondary address 15, and then send ing 
the command as part o f a PRINT# sequence. For 
example, >10 could be matched with OPEN 
15,8,15:PRINT# 15,"IO". This is no hardship since 
it can be done with direct commands. The wedge 
is slightly more convenient. 

Initialize 
The command >10 or @I1 causes the disk elec­
tronics to "shake hands" with the appropriate 
disk drive for a smoother transfer of data . It 
shouldn' t be needed, but can be most useful if 
you sta rt encountering DRlVE NOT READY er­
rors. On single disks, @IO is recommended. 

4.0 Equivalent: None. You'd have to use the 
secondary address 15 equiva lent. 

Header (Or New) 
Watch this one: It's powerful , and will wipe the 
previous contents of a disk. @NO: DISKNAME,JB 
will format the drive over all its tracks, using the 
ID of "JB", and wi ll prepare an empty d irectory 
with the title " DISKNAME". This job wi ll take a 
few minutes. 

@NO:ANOTHER will not format the di sk. 
Instead, it will just wipe the directory and put the 
new title in place, in this case "ANOTHER". It 
only takes a couple of seconds to do this, but all 
your disk information will immedia tely disappear. 
The disk must have previously been formatted 
before this version of the command ca n be used . 

You cannot use a disk until it has been for­
matted. Be very ca reful tha t all your worki ng disks 
have different IDs (the two letter identifiers); this 
will give your disk-stored programs and files im­
portant protection aga inst harm. 

4.0 Equiva len t: HEADER. The 4.0 system 
asks ARE YOU SURE? before it dives in and wipes 
the data from the disk. 

Scratch 
Removes one or more files from a disk and frees 
the directory and disk space. A command of @SO: 
TURNPIKE removes the file ca lled TURNPIKE, 
if there is one by that name on the disk . 



Everyone Needs A

Disk Drive Doctor

Sale
FACTS

• It has been estimated that 60% of all drive downtime is directly related to poorly maintained drives.

• Drives should be cleaned each week regardless of use.

• Drives are sensitive to smoke, dust and all micro particles.

• Systematic operator performed maintenance is the best way of ensuring error free use of your

computer system.

The Cheetah disk drive cleaner can be used with single or double sided 5 V2 ■ disk drives. The Cheetah is

an easy to use fast method of maintaining efficient floppy diskette drive operation.

The Cheetah cleaner comes with 2 disks and is packed in a protective plastic folder to prevent

contamination. List $29.95 / Sale $19.95

Features

Cleanings Per Kit

Price

Abrasivity

Programming

Required

Cheetah

40 +

S19.95

None

No

3M

25

$34.95

Minimum

No

Discwasher

30

$24.95

High

Yes

Verbatim

2 original - 10 refill

$12.95

Moderate

No
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Enclose Cashiers Check, Money Order or Personal Check. Allow 14 |
days for delivery, 2 to 7 days for phone orders, 1 day express mail!

Canada orders must be in U.S. dollars. We accept Visa and Master- i

Card.

(WE LOVE OUR CUSTOMERS)

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order

DISK CLEANER 
Everyone Needs A 

Doctor 

Sale $ 

FACTS 

• It has been estimated that 60% of all drive downtime is direct ly related to poorly maintained drives. 
• Drives should be cleaned each week regardless of use. 
• Drives are sensitive to smoke, dust and all micro particles. 
• Systematic operator performed maintenance is the best way of ensuring error free use of your 

computer system. 

Features Cheetah 3M 

Cleanings Per Kit 40+ 25 

Price $19.95 $34.95 

Abrasivity None Minimum 

Programming 
Required No No 
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I orders. WE DO NOT EXPORT TO OTH ER COUNTRI ES. , 
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You may use pattern matching, but watch it!

A command of >S0:C* will remove all files which

start with the letter C. A command of (a SO:* will

remove all files, giving the same effect as New,

but slower.

4.0 Equivalent: SCRATCH.

Verify [Validate, Collect)

A widely misunderstood command. This causes

the disk unit to try to rebuild its map of free blocks,

removing incomplete files as it does so. It does

not report errors; it just reconstructs the Block

Availability Map (BAM), using information from

the directory.

If you have somehow created an incomplete

file, it will appear in the directory with an asterisk

beside the file type (e.g., *SEQ). You should im

mediately remove it with (a V0 in order to avoid

complications. (Do not, repeat do not, try to scratch

such a file.) You'll probably need to wait awhile:

rebuilding the BAM often takes time.

4.0 Equivalent: COLLECT.

Rename (Name)

Lets you change the name of a file. To change

WATER to ICE, you type (a R0:ICE = 0:WATER.

Think of the syntax as similar to BASIC: the value

to the left of the equals sign indicates what has

been changed.

4.0 Equivalent: RENAME ... TO ...

Copy

Lets you make a new copy of a program on disk.

Most useful on dual disk units, but you can make

an extra copy even when you have a single disk.

A command such as C0:DOG = 0:CAT will make

an extra copy of file CAT, naming the new copy

DOG.

A lesser-known feature of the Copy command

is that it allows two or more files to be put together

(or "concatenated") into a single file. This can be

done with a command such as (a C0:FRACAS = 0:

DOG,0:CAT which puts files DOG and CAT to

gether into a single new file called FRACAS. This

feature is most useful for data files, by the way;

you can stick programs together, but the result

won't be very useful.

4.0 Equivalent: COPY ... TO ...; or CONCAT

...TO...

Duplicate (Backup)

Only for dual drives. Allows a disk to be copied,

block for block, from one drive to the other.

Dangerous! Be sure you specify the correct direc

tion, or you're in big trouble. So (a Dl =0 will

make an exact copy of the information on drive 0

placing it onto drive 1. If you intended to go the

other way, it's too late.

4.0 Equivalent: BACKUP DO to Dl. The system

does not ask ARE YOU SURE? It just goes ahead.
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Other Commands

There are other commands that may be sent down

the command channel, but I don't recommend

their use with a wedge. In fact, I recommend care

ful study of the manual or sample programs before

using them in any form.

There are several DOS wedges; it's impossible

to cover details on each of them. But they have

similar patterns.

Learning to use the DOS wedge effectively is

almost the same as learning to use the disk effec

tively. More correctly, it's learning how to use the

disk - easily and effectively. ©

Get
More

|\

From
Your

•24K MEMORY EXPANSION
Give your PET/CBM a boost to 32K !

Loaded with nifty features. Low. low power.

• "Real World"SOFTWARE s25,

Word Processor. Maihnq Lisl. Catalog. Ham Radio. Frequency Counter

"OLD" 8K PETs

[512-323]2114-TO-6550 RAM ADAPTER
Replace 6550 RAMs with low cost 2114s. Hundreds Sold!

• 4K MEMORY EXPANSION [sis-m]
Low cost memory e« pans ton using 2114s tor bigger progran

optimTzeddata"systems
Dept. C, P.O. Box 595 ■ Placentia, CA 92670

VIC-20 / CBM 64
•The Accountant $29.95

IC/L, B/S, P&L)

"Accounts Receivable/Payable $21.95

'Tapeworm $12.95
(Keep track of your records and tapes)

Sigma Stat $19.95
lA sophisticated stat prog ForVlC + 8k)

Snakman $15.95
(Just like your favorite arcade g.ime VIC only)

•Available for V!C & CBM S4

EMBASSY COMPUTER PRODUCTS
P.O. Box 88, Little Neck, N.Y. 11363

Check or money order. No COD's. N.Y. Residents add 8.25%

safes tax. Add. $1 -50 for postage and handling.
DEALER INQUIRIES INVITED — PROGRAMMERS WANTED

VIG20 /COM 64/ ATARI 400/800

SOFTWARE RENTAL CLUB
• RENT SOFTWARE for up to a month for 10% of
the list price (20% for cassettes) with option
to purchase

• Membership $25/year with $10 Renewal fee
• V1SA/MC accepted

VIDEO HOME LIBRARY
RT. 3 BOX 309A52

CLINTON, TN 37716

(615)457-5068, 482-3893

You may use pattern ma tching, but watch it! 
A command of >SO:C' will remove all fi les which 
start with the le tte r C. A command of @SO:' will 
remove a ll files, giving the same effect as New, 
but s lower. 

4. 0 Eq uiva lent: SCRATCH. 

Verify (Validate, Collect) 
A widely misunderstood command . This causes 
the disk unit to try to rebui ld its map of free blocks, 
removing incomplete fil es as it does so. It does 
not report errors; it jus t reconstructs the Block 
Ava ilability Map (BAM), using information from 
the directory. 

If you have somehow crea ted an incomplete 
fil e, it wiJI appea r in the di rectory with an asterisk 
beside the file type (e.g., 'SEQ). You should im­
mediately remove it with 0, VO in order to avoid 
com plica tions. (Do 1101, repeal do 1101 , Iry 10 seralcil 
sllch a file.) You 'll probably need to wait awhi le: 
rebui lding the BAM often takes time. 

4.0 Equi va lent: COLLECT. 

Rename (Name) 
Lets you change the name of a file. To change 
WATER to ICE, you type @: RO:IC E= O:WATER. 
Think of the syntax as simi lar to BASIC: the val ue 
to the left of the equals sig n indicates what has 
been changed. 

4.0 Eq uiva lent: RENAME .. . TO ... 

Copy 
Lets yo u make a new copy of a progra m on disk. 
Most useful on dua l disk units, but yo u can make 
an extra copy even when you have a single disk. 
A comma nd such as CO: DOG = O:CAT will make 
an extra copy of file CAT, naming the new copy 
DOG. 

A lesser-known fea ture of the Copy command 
is that it allows two or more fi les to be put together 
(or "conca tenated") into a si ngle fil e. This can be 
done with a command such as (ii CO:FRACAS = O: 
DOG,O:CATwhich puts files DOG and CAT to­
ge the r into a single new fil e ca lled FRACAS. This 
feature is most usefu l for da ta files, by the way; 
you can sti ck programs toge ther, but the resul t 
won't be very useful. 

4.0 Equivalent: COPY ... TO ... ; or CONCAT 
... TO ... 

Duplicate (Backup) 
Only for dua l drives. Allows a disk to be copied , 
block for block, from one d rive to the other. 
Dangerous! Be sure yo u specify the co rrec t d irec­
tion, or you're in big trouble. So @Dl = ° will 
make an exact copy of the in fo rmation on drive 0 
placing it onto drive 1. If yo u intended to go the 
other way, it's too late. 

4.0 Equiva lent: BACKUP DO to 01. The system 
does not ask ARE YOU SURE? It just goes ahead. 
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Other Commands 
There are other commands that may be sent down 
the command channel, but I don't recommend 
their use with a wedge. In fa ct, I recommend care­
ful study of the manual or sample programs before 
using them in any form . 

There are severa l DOS wedges; it' s impossible 
to cover details on each of them. But they have 
similar patterns. 

Lea rning to use the DOS wedge effectively is 
almos t the same as learning to use the disk effec­
tively. More correctly, it' s lea rn ing how to use the 
d isk - easily and effective ly. © 

.e24K MEMORY EXPANSION I"'''''''' 
Give your PET/ CBM a boost to 32K! 
Loaded with nifty featu res. Low, low power. 

e "Real World" SOFTWARE '" 7· S 251 
WOl d Processor. Malll " ,! lill . CaJalog. Ha m RadIo. Frequency Counl C •• 

" OLD" 8K PETs r------------·---------------------, 
i e2114-TO-6550RAMADAPTER I"""" i 
I Rep'iIe!! 6550 RAMs w ith low COi l 21145. Huml,eds Sold! I 

•
' . ~~o~~~~~~~;~~_~~A~~~~;~b~~~~~~m~._J 

• Pro , ... lona' ProduCIS.' P .. ..,n., Pole •• 

. ' OPTIMIZED DATA SYSTEMS ~ 
Dept. C, P.O. Box 595 - Placent ia, CA 92670 --a 

VIC-20 / CBM 64 
'The Accountant .................. .................... ......... $29.95 

(GIL. BIS. P&U 

' Accounts Receivable/ Payable ....................... $21 .95 
' Tapeworm ........................................................ $12.95 

(Keep track of your records and tapes) 

Sigma Stat .... .................. ............. ......... ........... . $19.95 
tA sophistica ted stat prag for VIC ' 8k ) 

Snakman .......... ................................................. $15.95 
(J ust like your favorlCe arcade gam e VIC only) 

"Available for VIC & C8M 64 

EMBASSY COMPUTER PRODUCTS 
P.o. Box 88, Little Neck. N.Y. 11363 

Check or money order. No COO's. N.Y. Residents add 8.25% 
sales tax. Add. $1 .50 for postage and handling. 
DEALER INOUIRIES INVITED - PROGRAMMERS WANTED 

w:: ItO!ll'm.ll' cI COITWTIOOO'f 

YlC20 ICOM 641 AYARI 400/800 
SOFTWARE RENTAL CLUB 
• RENT SOfTWARE for up to a month for 10% of 

the II. , price (20% for ca .. ette.) with option 
to purchase 

• Memberahlp $2S / year with $10 Renewal fee 
• VISA / Me accepted 

VIDEO HOME LIBRARY 
RT.3 BOX 309A52 
CLINTON, TN 37716 
(615)"57-5068,482-3893 



Qcommodore

NEW COMMODORE PRODUCTS

Tlie Executive 64 Coll

CBMC128-80 S 795

C8M BX700 2990

B Series Software Call

CBM 1520 Plotter 169

CBM 1526 Printer 349

SOFTWARE FOR CBM 64^

BUSINESS

Word Processing (WordPro 3+) S 69

Quick Brown Fox 56

Writers Assistant 99

Spell Master 75

Calc Result 125

Busicalc II 95

Spread Sheet Assistant 99

Data Manager 70

M File (merge with WordPro) 89

Info Mast 139

64 Mailing List 28

Trie Manager 50

Home Accountant (continental) 75

Finance Assistant 45

Stock (investment analysis) 80

Agricultural Management Call

General Ledger, A/R, A/P, P/R, Inv .. - Call

RECREATION

Assembler Package (cassette or disk,

compiled, includes editor, loader,

disassembler) 39

Sprite Master (access) 30

Neutral Zone (access) 35

Space Belt 19

Pet Emulator 30

Coco II (build your own games) 40

Vic Tree (programmers utilities) 75

Micro-Term (save to printer,disk) .... 39

Hesmon 35

Synthesound 45

Gothmogs Lair 30

Road Toad 15

Commodore Games Call

INTERFACES & ACCESSORIES

80 Column Expander SI59

VIC 1600 Modem 95

VIC 1650 (auto answer, auto dial)... 150

VIC 1525 Graphic Printer 225

VIC 1530 Datasette Recorder 65

VIC 1541 Disk Drive 249

VIC Switch (connect 8 64's or Vies

to printer, dd) 149

PET-IEEE cable 33

IEEE-IEEE cable (2m) 49

Parallel Interface (Epson, Okidata,

IDS, NEC) 70

Programmers Reference Guide 18

Verbatim Diskettes (10 per box) 26

Hes Modem 75

ADA 1450 149

ADA 1800 (new) 129

Numeric Keypad 65

VIC PRODUCTS & ACCESSORIES

8K RAM Memory Expansion Cartridge ... S 40

16KRAM 70

24KRAM 105

VIC 3 Slot Expander 27

VIC 6 Slot Expander 70

Cassette Interface 30

Gort (64 also) 30

Omega Race 30

Arcade Joystick - Heavy duty w/2 firing

buttons! Great for the VIC or 64 25

Auto Clock 125

MONITORS - GREAT
RESOLUTION (64 OR VIC)

CBM 1701 Color Monitor S 249

Amdek Color Plus 299

Panasonic TR-120 (w/speaker) 155

Panasonic CT-160 279

BMC (green screen) 95

Transtar 20 (high resolution

green phosphor) 129

Video/Audio Cable 15

PRINTERS - LETTER QUALITY

CBM 6400, 40cpS SI 450

Diablo 620, 25 cps 949

Transtar 140 (serial) 1395

Transtar 130, 16 cps (auto load,

wp features!) 769

NEC 3500 Series 1600

NEC 7700 Series 2350

PRINTERS - DOT MATRIX

CBM 8023, 150 cps/graphics S 545

CBM 4023 Printer 395

Epson FX Printer, 160 cps ■ 549

Epson MX-80 FT w/graftrax Call

Epson FX-100 859

Okidata 82A, 120 cps (serial

and parallel) 429

NEC 8023A (parallel) 429

Okidata 92 559

Star Gemini, 10 329

Star Gemini, 15 499

Transtar 315 (hi-res, color) 575

COMMODORE BUSINESS

SERIES

SuperPet (5 languages,

2 processors) $1059

CBM 8032 Computer, 80 Column ... 595

CBM Memory Expansion, 64K 259

CBM 8050, 1 mg. Dual Drive 995

CBM 8250, 2 mg. Dual Drive 1295

CBM D9060, 5 mg. Hard Disk 1995

CBM D9090, 7.5 mg. Hard Disk .... 2250

CBM 2031, 170K Single Drive (New) 395

DC Hayes Smart Modem 220

BUSINESS SOFTWARE-8032

WordPro 4* or 5* S 309

InfoPro 219

Administrator 489

VisiCalc (expanded) 199

BPI A/R, G/L, Job Cost, Inventory,

Payroll ea.325

MasterCard, Visa,

Money Order, Bank Check

COD (odd $5) accepted.

Add 3% surcharge for credit cards.

In stock items shipped within 48 hours.

F.O.B, Dallas, Texas

All products shipped with manufacturer's warranty.

Prices are subject to change without notice.

TO ORDER

CALL TOLL FREE

800-527-4893

800-442-1048

(Within Texas)

Business Hours

Mon.- Fri. 8 to 6, Sat. 10-2

Write for tree catalog.

GAME OF THE MONTH

Adventu-Writer (make your

own adventure games) Join the

Adventu-Writer Club S 49

PRODUCT OF THE MONTH

INTERPOD (intelligent IEEE

RS232, serial interface

forVICorC64) $ 179

SJB DISTRIBUTORS INC.

10520 Piano Road, Suite 206

Dallas, Texas 75238

(214) 343-1328

~commodore 
NEW COMMODORE PRODUCTS 

The Executive 64 . . . . . . . . . . . . . Call 
CBM C128·80.. . .. ......... $ 795 
CBM BX700.. .. . . .. .. .. .. .. .. ... 2990 
B Series Sotrwore . . . 
CBM 1520 Planer ..... . 
CBM 1526 Prinler . 

Coli 
169 
349 

SOFTWARE FOR CBM 64~ 
BUSINESS 

Word Processing (Word Pro 3+) . 
Quick Brown Fox . 
Writers Assistant . 
Spell Moster. ... . 
Colc Result .. . 
Busicolc II . 
Spread Sheel Assistant ........ . 
Dolo Manager . . 
M File (merge with Word Pro) . 
Info Mast . 
64 Mailing list .. 
The Manager . . 
Home Accountant (continental) 
Finance Assistant . .... . 
Stock (investment analysis) .. 
Agricunural Management . 
General Ledger, AIR, AlP. P/R, Inv .. 

RECREATION 
Assembler Package (casserre or disk, 

compiled, includes editor, loader, 
disassembler) .. 

Spr~e Mosler (access) ... . 
Neutral Zone (access) . . 
Space 8en .... .. ....... 
Pel Emulator ...... . 
Coco II (build your own games). 
Vic Tree (programmers ulil~ies) . 
Micro-Term (save to printer,disk) 
Hesmon ..... . 
Synth<!sound ........... . 
Golhmogs lair. 
Rood Tood ... 

$ 69 
56 
99 
75 

125 
95 
99 
70 
89 

139 
28 
50 
75 
45 
80 

Coli 
Coli 

39 
30 
35 
19 
30 
40 
75 
39 
35 
45 
30 
15 

COmmodore Games .. ........... Coli 
INTERFACES & ACCESSORIES 

80 Column Expander $ 159 
VIC 1600 Modem . 95 
VIC 1650 (aula answer, auto dial). . 150 
VIC 1525 Graphic Printer 225 
VIC 1530 Datosene Recorder . . . 65 
VIC 1541 Disk Drive .. ____ . __ 249 
VIC s",ttch (connect 8 64's or Vics 

to prinler, dd) . 149 
PET·IEEE coble . 33 
IEEE·IEEE coble (2m). . 49 

Parallel Interface (Epson. Okidota, 
IDS, NEC) __ __ . .. __ __ 70 

Programmers Reference Guide . 18 
Verbatim Diskettes (10 per box)... 26 
Hes Modem __ 75 
ADA 1450 .. ____ ..... 149 
ADA 1800 (new) ____ ... __ ' 129 
Numeric Keypad ... .......... 65 
VIC PRODUCTS & ACCESSORIES 
8K RAM Memory Expansion Cortridge ... $ 40 
16KRAM .. __ __ ..... __ 70 
24K RAM .. __ ........... 105 
VIC 3 5101 Expander. . . 27 
VIC 6 Siot Expander. . . . . . . . . • . . . . . . 70 
Cassene Interface ....... , . . . . . . . . 30 
Gort (64 also). 30 
Omega Race . 30 
Arcade Joystick· Heavy duty w/2 liring 

bunons! Great for the VIC or 64 . 25 
Aula Clock. .... .. .... .... . 125 

MONITORS - GREAT 
RESOLUTION (64 OR VICI 

CBM 1701 Color Monilor ... . ... $ 249 
Amdek Color Plus . . . . 299 
Ponosonic TR·120 (w/speaker) . . . . . 155 
Ponasonic CT ·160. . 279 
8MC (green screen) . . . . 95 
Transfar 20 (high resolution 

green phosphor) . 129 
Video/ Audio Cable ..... 15 

PRINTERS - LETTER QUALITY 
CBM 6400, 40 cps.. .. $ 1450 
Diablo 620, 25 cps............ 949 
Tronstar 140 (senal) . ____ ... __ 1395 
Transtor 130, 16 cps (auto load, 

wp leotures!) . ...... . . ... .. ..... 769 
NEC 3500 series. . . . . . . . . . . . . . 1600 
NEC 7700 senes. . . . . . .. . . .. . . 2350 

PRINTERS - DOT MATRIX 
CBM 8023, 150 cpsl graphics ...... $ 545 
C8M 4023 Printer ................ 395 
Epson f)( Prinler, 160 cps . . . . . . . . . 549 
Epson MX·80 FT w/gra"rox. . . . . . . Coli 
Epson FX· lOO . 859 
Dkidata 82A, 120 cps (serial 

and porollel). . . . 429 
NEC 8023A (parallel) . . . . . . . . . . . 429 
Dkidalo 92 ............ .... __ 559 
Star Gemini, 10. . 329 
Star Gemini, 15. 499 
Transfar 315 (hi-res, color) . 575 

COMMODORE BUSINESS 
SERIES 

SuperPel (5 languages, 
2 processors) ... .. ..... $1059 

CBM 8032 Computer, 80 Column . . . 595 

C8M Memory Exponsion, 64K. . . . . 259 
CBM 8050, 1 mg. Dual Dr~e .. __ . .. 995 
CBM 8250, 2 mg. Dual Dr~e . . . . . .. 1295 
C8M 09060, 5 mg. Hard D~k . . . 1995 
C8M 09090, 7.5 mg. Hard Disk . .. . 2250 
CBM 2031. 170K Single Dnve (Nevi) 395 
DC Hayes Smart Modem. . . . . . . . 220 

BUSINESS SOFTWARE-B032 
WordPro 4· or 5· . . . . . S 309 
InloPro . ........... 219 
Administrator . . . 489 
VisiColc (exponded) . . 199 
BPI AIR. Gil , Job Cost. Invenlory, 

Payroll .. __ . __ . .. .. . . ea.325 

MasterCard, Visa, 
Money Order, Bank Check 

COD (add $5) accepted. 
Add 3% surcharge for credit cards. 
In stock Items shipped within 48 hours. 
F.O.B, Dollos, Texas 
All producls shipped with monulocturer's worranty. 
Prices are subject 10 chonge without notice. 

TO ORDER 
CALL TOLL FREE 

800-527-4893 
800-442-1048 

(Wrthin Texas) 

Business Hours 
Mon.· Fri . 8 to 6, Sot. 10·2 

~ lor fiee catalog. 

GAME OF THE MONTH 
AdVentu·Writer (make your 

own odVenture games) Join lhe 
Adventu·Writer Club ........ $ 49 

PRODUCT OF THE MONTH 
INTERPOD Onlelligent IEEE 

RS232, serial interface 
lor VIC or C64) __ __ __ ... $ 179 

SJB DISTRIBUTORS INC_ 
10520 Plano Road, SUtte 206 

Dallas. Texas 75238 

12141 343-1328 



Protector For VIC-20
George Trepal and Doug Smoak

Disabling certaifi commands on the VIC can be a very

useful way to protect your programs. This article dem

onstrates how to disable the SAVE, RESTORE, STOP,

and LIST commands with a few simple POKEs. There

are some techniques here for the 64, too.

Sometimes it's nice to have a VIC that isn't fully

functional. Maybe you're a teacher and you don't

want your program listed by students. Or perhaps

you've written a game you don't want someone

to save. Let's look at a few ways to block your

VIC's SAVE, RESTORE, STOP, and LIST.

Obviously, it's nice to have a program that

can't be SAVEd (that is, copied). When you SAVE

a program, the VIC goes to a table (a list of memory

addresses in RAM) to get the address of the SAVE

routine. Once it has the address, it jumps to the

routine and puts the program on tape. Guess

what happens if it gets the wrong address.

If you POKE the two values under the pro

tection method for SAVE, the address now points

to the LOAD routine. When you tell the VIC to

SAVE, it tries to LOAD instead. It would have

been just as easy to give the address of the NEW

or LIST routine or anything else. In fact, as long

as the value of 818 is not 113, or the value of 819 is

not 246, the machine will not SAVE. You can try

any numbers you want and see what happens.

To reactivate the SAVE routine, POKE in the nor

mal values in the table. Or you can press the RUN/

STOP and RESTORE keys at the same time, and

that will reassign the correct addresses.

Now let's get the RESTORE key out of action

so that it can't correct the wrong address. Check

the table and use the two POKEs. Notice that the

table doesn't give the normal values for the RE

STORE key. The normal values are obtained by

PEEKing the table values used before POKEing in

your values. With the RESTORE, POKEing in the

normal values after the new values are in will not

reactivate the RESTORE key.

The STOP key is easy to do away with. If

you're using the VIC for a demonstration, it's
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nice to have it unstoppable.

LISTing is a bit more complicated to disable.

One way to do it is to embed a control character

that will cause the listed characters to be the same

color as the screen. For example, white letters on

a white screen result in a blank screen. The table

gives the method. Put a REM line in the program

and follow the instructions. Everything after the

REM " will be invisible.

The super POKE is POKE 808,100. STOP,

RESTORE, and LIST are now all dead. LIST isn't

fully dead, but it might as well be since it prints

only nonsense.

Before you use any of these commands, make

sure that your program is running the way you

want it to. Now add the lines that you want from

the table. Usually, adding them as the first line of

the program is best. Do not RUN the program yet,

however. Double-check to make sure all the num

bers are right, and SAVE the program. The table

POKEs won't take effect until the program is RUN.

The program is now safe on tape. When it is

LOADed and RUN, the POKEs will take effect.

VIC Memory Addresses In RAM

(Some 64 addresses also given)

Function

STOP,

RESTORE,

and LIST

STOP

RESTORE

SAVE

LIST

(VIC or 64) 1.

2

3.

4.

5.

6.

7.

8.

Protection Method Normal Values

(VIC) POKE808,100 (VIC)POKE808,112

(64) POKE 808,225 (64) POKE 808,237

(VIC) POKE 808,127 (VIC) POKE 808,112

(64) POKE 788,52 (64) POKE 788,49

POKE 792,90

POKE 793,203

POKE 818,73 POKE 818,113

POKE819,245 POKE819,246

REM " "

press CONTROL and 9

move cursor to second quote mark

press SHIFT ;ind INST DEL

press SHIFT and M

press SHIFT and INST DEL

press CONTROL and screen color

press RETURN C

Protector For VIC-20 
George Trepol and Doug Smook 

Disabling certain commands on the VIC Call be a very 
useful way to protect your programs. This article dem­
onstrates how to disable the SA VE, RESTORE, STOP, 
and LIST commands with a few simple POKEs. There 
are some techniques here for the 64, too. 

Sometimes it's nice to have a VIC that isn' t fully 
functional. Maybe you' re a teacher and you don' t 
want your program lis ted by students. Or perhaps 
you've written a game you don't want someone 
to save. Let's look at a few ways to block your 
VIC's SA VE, RESTORE, STOP, and LIST. 

Obviously, it's nice to have a program that 
can't be SAVEd (that is, copied). When you SAVE 
a program, the VIC goes to a table (a list of memory 
addresses in RAM) to get the address of the SA VE 
routine. Once it has the address, it jumps to the 
routine and puts the program on tape. Guess 
what happens if it gets the wrong address. 

If you POKE the two values under the pro­
tection method for SAVE, the address now points 
to the LOAD routine. When you tell the VIC to 
SAVE, it tries to LOAD instead. It would have 
been just as easy to give the address of the NEW 
or LIST routine or anything else. In fac t, as long 
as the value of 818 is not 113, or the value of 819 is 
not 246, the machine wiU not SAVE. You can try 
any numbers you want and see what happens. 
To reactivate the SA VE routine, POKE in the nor­
mal values in the table. Or you can press the RUN/ 
STOP and RESTORE keys at the same time, and 
that will reassign the correct addresses. 

Now let's get the RESTORE key out of action 
so that it can' t correct the wrong address . Check 
the table and use the two POKEs. Notice that the 
table doesn't give the normal values for the RE­
STORE key. The normal values are obtained by 
PEEKing the table values used before POKEing in 
your values. With the RESTORE, POKEing in the 
normal values after the new values are in will not 
reactivate the RESTORE key. 

The STOP key is easy to do away with . If 
you're using the VIC for a demonstration, it' s 
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nice to have it unstoppable. 
LiSTing is a bit more complicated to disable. 

One way to do it is to embed a control character 
that will cause the listed characters to be the same 
color as the screen. For example, white letters on 
a whi te screen result in a blank screen. The table 
gives the method. Put a REM line in the program 
and follow the instructions. Everything after the 
REM " will be invisible . 

The super POKE is POKE 808,100. STOP, 
RESTORE, and LIST are now all dead. LIST isn't 
fully dead, but it might as well be since it prints 
only nonsense. 

Before you use any of these commands, make 
sure that your program is running the way you 
want it to . Now add the li nes tha t you want from 
the table. Usua lly, adding them as the first line of 
the program is bes t. Do 1I0t RUN the program yet, 
however. Double-check to make sure all the num­
bers are right, and SAVE the program. The tablf! 
POKEs won't take effect un til the program is RUN. 
The program is now safe on tape . When it is 
LOADed and RUN, the POKEs will take effect. 

VIC Memory Addresses In !lAM 
(Some 64 addresses also given) 
Function 
STOP, 
RESTORE, 
and LIST 
STOP 

RESTORE 

SAVE 

LIST 

Protection Method 
(VIC) POKE 808,100 

(64) POKE 808,225 

(VIQ POKE808,U7 
(64) POKE 788,52 

POKE 792,90 
POKE 793,203 

POKE 818,73 
POKE 819,245 

NonnaJ Values 
(VIQPOKE808,112 

(64) POKE 808,237 

(VIQ POKE 808,112 
(64) POKE 788,49 

POKE 818,113 
POKE 819,246 

(VIC or 64) 1. REM" " 
2. press CONTROL and 9 
3. move cursor to second quote mark 
4. press SHIFT and INST DEL 
5. press SHIFT and M 
6. press SHIFT and INST DEL 
7. press CONTROL and screen color 

._ _ 8. press RETURN 0 



USR Sort
Walter D. Thompson, Jr.

One way to create your own operands (commands) is to

write subroutines that can be called from a BASIC

program. You can, for example, use the Atari's USR

function to create a routine with the speed of machine

language. The time-saving routine can be especially

important in sorting programs.

How many times have you created a simple file to

which you have made several additions? Later,

you discover that you want to list the records in

the file in some order other than the sequentially

entered order. Or perhaps you would even like to

rewrite the file in a new order.

A sort utility in DOS could very well handle

all possible demands. However, a simple array

sort can handle many smaller applications by

reading the fields or records into an array in mem

ory and sorting the array. The only limitation is

available memory.

The Sort Routine
A sorting routine is a method by which related

elements are compared and ranked. In the Atari,

this ranking is accomplished by comparing the

ATASCII values. Thus, if we had an array with 26

elements, each one byte long, we could load the

array with each letter of the alphabet, and after

sorting the array, we would have the letters in

order from A to Z.

The sort routine that we want would need to

compare a string of letters to another string,

perhaps of unequal length. The sort order is left

justified so that an element beginning with a D

would come before an element starting with an

N. However, we also want DUSTY to come after

DUST and before DUTY.

Our sort routine must compare each element

byte to the corresponding byte of the elements

before and after.

Some languages have built-in operands which

accomplish this in some manner. For example,

IBM BASIC operands AIDX and DIDX return a

second array which has sorted pointers to the

first array.

Atari Restrictions And Solutions
When Atari BASIC was written, several operands

were omitted simply because there was not suffi

cient internal memory for all of the special

operands available. However, BASIC does allow

the user to build assembler subroutines, which

can be called from the BASIC program. The utility

of the Atari is greatly enhanced by the user's ability

to write many special applications. These applica

tions can then use the far greater speed of machine

language.

Speed is particularly important in sort func

tions. Anyone who has written a BASIC program

to do a bubble sort on a string array, and has then

waited for many minutes for strings of moderate

length to process, can attest to the importance of

speed in a sort. A string of file-size proportions

could very well take hours. This is because a sort,

of any type, requires many repetitive compares to

accomplish its final result. These are time-

consuming operations in BASIC, but they are

extremely fast with machine language.

Locating The Sort
So it seems that we must simply load a machine

language sort module and call it from a BASIC

program. But first we must consider where to

locate the machine language module. It could be

in the same place for any program which would

load and access it, yet it must not interfere with

the operating system or with our BASIC program

which has called it. We would not accomplish

very much if the sort module were located in the

very middle of the array to be sorted.
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One way to create YOll r own operands (co mmands) is to 
write subrolltines that can be called from a BASIC 
program . YO Il Call, for example, li se the Atari's USR 
fllnction to create a rOlltine with the speed of machine 
langllage, The time-saving routine ca n be especially 
importan t in sorting programs. 

How many times have you created a simple file to 
which you have made several additions? Later, 
you discover that you want to list the records in 
the file in some order other than the sequen tia lly 
entered order. Or perhaps you would even like to 
rewrite the file in a new order. 

A sort utility in DOS could very well handle 
all possible demands. However, a simple array 
sort can handle many smaller applications by 
reading the fields or records into an array in mem­
ory and sorting the array. The only limitation is 
available memory. 

The Sort Routine 
A sorting routine is a method by which related 
elements are compared and ranked . In the Atari, 
this ranking is accomplished by comparing the 
ATASCII values. Thus, if we had an array with 26 
elements, each one byte long, we could load the 
array with each letter of the alphabet, and after 
sorting the array, we would have the letters in 
order from A to Z, 

The sort routine that we want would need to 
compare a string of letters to another string, 
perhaps of unequal length . The sort order is left 
justified so that an element beginning with a D 
would come before an element starting with an 
N. However, we also want DUSTY to come after 
DUST and before DUTY. 

Our sort rou tine must compare each element 
byte to the corresponding byte of the elements 
before and after. 

Some languages have built-in operands which 
accomplish this in some manner. For example, 
IBM BASIC operands AIDX and DIDX return a 
second array which has sorted pointers to the 
first array . 

Atari Restrictions And Solutions 
When Atari BASIC was written, several operands 
were omitted simply because there was not suffi­
cient internal memory for all of the special 
operands available. However, BASIC does allow 
the user to build assembler subroutines, which 
can be ca lled from the BASIC program. The utility 
of the Atari is greatly enhanced by the user's ability 
to write many special applications, These applica­
tions can then use the fa r grea ter speed of machine 
language. 

Speed is particularly important in sort func­
tions. Anyone who has written a BASIC program 
to do a bubble sort on a string array, and has then 
waited fo r many minutes for strings of moderate 
length to p rocess, can a ttest to the importance of 
speed in a sort. A string of file-size proportions 
could very well take hours, This is because a sort, 
of any type, requires many repetitive compares to 
accomplish its final result. These are time­
consuming operations in BASIC, but they are 
extremely fast with machine language. 

Locating The Sort 
So it seems that we must simply load a machine ' 
language sort module and call it from a BASIC 
program. But firs t we must consider where to 
loca te the machine language module, It could be 
in the same place for any program which would 
load and access it, yet it must not interfere with 
the opera ting system or with our BASIC program 
which has called it. We would not accomplish 
very much if the sort module were located in the 
very middle of the array to be sorted . 
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The first sort utility I wrote worked extremely

well and fit entirely into page six. So what more

could I want from a sort that handled a large

(32,000) element array and executed in mere

seconds?

The answer is safety. Upon closer examina

tion, I realized that a simple error in programming

could result in the programmer sorting all of his

or her program and memory above the array.

This could include the display list, screen memory,

and even BASIC itself. The routine needed a

method of validating the total length of the sort

array. We could have in memory an array of 100

elements of 127 bytes each, but through error,

pass a value of 1000 elements to the sort routine.

And the sort routine would, of course, attempt to

sort 124K of memory, being forced to stop only

when it attempted to sort ROM.

After developing and adding an error-check

to make the program safe, I discovered that my

original memory location was no longer able to

hold the improved version. After some more

juggling, I decided the solution was to make the

object code relocatable. This means that the pro

gram permitted no jumps to a specified address;

it allowed only relative branches.

Although the sort routine is relocatable, it

does make use of a number of page zero and page

six memory locations when executed. During the

course of a sort, the program will alter the contents

of locations $CB-$D1 and $6F8-$6FF.

Building The Array

We want to sort a group of unequal fields in a

string array of as yet unspecified size. We must

work with elements of a specified length, padding

with blanks to the right for alphanumeric fields

and zeros to the left for numeric fields. For exam

ple, a name field to be sorted may have a maximum

length of 25 characters. There are 100 names or

elements to be sorted. And so:

LET MLENGTH = 25

LET ELEMENTS = 100

LETX = MLENGTH*ELEMENTS

DIM SARRAY$(X)

In order to load the array so that the sort

routine has equivalent elements to compare, we

assign each field the maximum length using the

following technique:

DIM FIELD$(MLENGTH)

FOR I = 1 TO MLENGTH:LET FIELD$(I) = " ":

NEXT I

LET L=LEN(NAMES)

LET FIELD$(1,L> = NAMES

LET P = ELEMENT*MLENGTH

LET SARRAYS(P,P + MLENGTH-1) = FIELDS

If numeric fields are to be loaded into a string

array for sorting, the following technique will

build equal length elements with leading zeros:
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DIMFIELD$(MLENGTH),TEST$(MLENGTH)

FOR I = 1 TO MLENGTH:LET FIELD$(I) = "0":

NEXT I

LET TESTS = STRS(ZIPCODE)

LETL = LEN(TEST$)

LET FIELD$(MLENGTH +1 -L,MLENGTH) =

TESTS

We have now built an array for sorting, re

taining the number of elements and the length of

each element.

The USR Call

Upon calling the sort routine, we specify the

number of elements to be sorted, the length of

each element, the sort order, and the relative var

iable number of our array.

We call the sort routine by executing the fol

lowing USR call:

LET EFLAG = USR(STARTADDR,ELEMENTS,

MLENGTH,ORDER,RELVARNUM)

As long as the program does not change

graphics modes, at least prior to all sorting, a very

handy place to locate the sort routine object code

is just below RAMTOP. The STARTADDR =

PEEK(741) + 256*PEEK(742) -339. Or in BASIC

A + , STARTADDR = DPEEK(741) -339. ELE

MENTS should be the actual number of elements

loaded into the array. The additional routine

which validates the length of the array is based

on the LEN value of the variable, not its DIMed

length. This helps to prevent garbage from being

mixed in accidentally with good data. In our case,

MLENGTH is 25, although the range of values for

length is from 1 to 255 bytes. ORDER determines

whether we will sort the array elements in as

cending or descending order; 1 represents as

cending order, and 255 indicates descending

order. RELVARNUM, or the relative variable

number, is the relative appearance of our string
array in the BASIC program. Looking back to our

first example, we see that MLENGTH was the

first variable in our example, ELEMENTS was

second, X third, and SARRAYS fourth. The first

variable has a relative number of zero, so REL

VARNUM= 4 -1 or RELVARNUM = 3.

When a USR routine is called, a value may be

returned to the BASIC program. This value is

used to return error conditions. Those error con

ditions are represented by values of EFLAG, which

are described as follows:

A Value of Indicates

0 An error-free sort

1 ELEMENTS*MLENGTH > ARRAYLENGTH

2 SortORDER<>lor255

3 MLENGTH= 0 or >255

4 ELEMENTS = O

5 Variable not a DIMed string array

or relative variable number exceeds 31

6 Invalid number of parameters passed

The first sort utility I wrote worked extremely 
well and fit entirely into page six. So what more 
could I want from a sort that handled a large 
(32,000) element array and executed in mere 
seconds? 

The answer is safety. Upon closer examina­
tion, I rea lized tha t a simple error in programming 
could result in the programmer so rting all of his 
or her program and memory above the array. 
This could include the display list, screen memory, 
and even BASIC itself. The routine needed a 
method of validating the total length of the sort 
array . We could have in memory an array of 100 
elements of 127 bytes each, but through error, 
pass a va lue of 1000 elements to the sort routine. 
And the sort routine wou ld, of course, attempt to 
sort 124K of memory, being forced to stop only 
when it attempted to sort ROM. 

Afte"r developing and adding an error-check 
to make the program safe, I discovered that my 
original memory location was no longer able to 
hold the improved version. After some more 
juggling, I decided the solution was to make the 
object code relocatable . This means tha t the pro­
gram permitted no jumps to a specified address; 
it allowed only relati ve branches. 

Although the sort routine is reloca table, it 
does mqke use of a number of page zero and page 
six memory loca tions when execu ted . During the 
course of a sort, the program will alter the contents 
of locations $CB-$Dl and $6F8-$6FF. 

Building The Array 
We want to sort a group of unequa l fields in a 
string array of as yet unspecified size . We must 
work with elements of a specified length, padding 
with blanks to the right for alphanumeric fi elds 
and zeros to the left for numeric fie lds. For exam­
ple, a name field to be sorted may have a maximum 
length of 25 characters . There are 100 names or 
elements to be sorted. And so: 

LET MLENGTH = 25 
LET ELEMENTS = 100 
LET X = MLENGTWELEMENTS 
DIM SARRA Y$(X) 

In order to load the a rray so that the sort 
routine has equivalent elements to compare, we 
assign each field the maximum length using the 
following technique: 

DIM FIELDS(MLENGTH) 
FOR I = 1 TO MLENGTH:LET FIELDS(I) = " " : 

NEXT I 
LET L= LEN(NAMES) 
LET FIELDS(1, L) = NAME$ 
LET P = ELEMENT'MLENGTH 
LET SARRA YS(P,P+ MLENGTH-1) = FIELDS 

If numeric fie lds are to be loaded into a string 
array for sorting, the following technique will 
build equal length elements with leading zeros: 
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DIM FIELDS(MLENGTH),TEST$(MLENGTH) 
FOR I = 1 TO MLENGTH:LET FI ELD$(I) = "0": 

NEXT I 
LET TESTS = STR$(ZIPCODE) 
LETL=LEN(TESTS) 
LET FIELDS(MLENGTH + 1 -L,MLENGTH) = 

TESTS 

We have now built an a rray for sorting, re­
taining the number of elements and the length of 
each element. 

The USR Call 
Upon ca lling the sort routine, we specify the 
number of elements to be sorted, the length of 
each element, the sort order, and the relative va r­
iable number of our array. 

We ca ll the sort rou tine by executing the fo l­
lowing USR call: 

LET EFLAG =USR(STARTADDR,ELEMENTS, 
MLENGTH,ORDER,RELVARNUM) 

As long as the program does not change 
graphics modes, at least prior to all sorting, a very 
handy place to locate the sort routine object code 
is just below RAMTOP. The START ADDR = 
PEEK(74l) + 256'PEEK(742) -339. Or in BASIC 
A + , STARTADDR = DPEEK(74l) -339. ELE­
MENTS should be the actua l number of elements 
loaded into the array. The additiona l routine 
which validates the length of the a rray is based 
on the LEN value of the variable, not its DIMed 
length . This helps to prevent garbage from being 
mixed in accidentally with good data. In our case, 
MLENGTH is 25, although the range of va lues for 
length is from 1 to 255 bytes. ORDER determines 
whether we will sort the array elements in as­
cending or descending order; 1 represents as­
cending order, and 255 indicates descending 
order. RELVARNUM, or the relative va riable 
number, is the relative appearance of our string 
array in the BASIC program. Looking back to our 
first example, we see tha t MLENGTH was the 
first va riable in our example, ELEMENTS was 
second, X third, and SARRA Y$ fourth . The first 
variable ha; a relative number of zero, so REL­
VARNUM=4-1 or RELVARNUM=3. 

When a USR routine is called, a va lue may be 
returned to the BASIC program. This va lue is 
used to return error conditions. Those error con­
ditions are represented by values of EFLAG, which 
are described as follows: 

A Value of Indicates 
o An error-free sort 
1 ELEMENTS'MLENGTH > ARRAY LENGTH 
2 Sort ORDER <> lor 255 
3 MLENGTH=00r >255 
4 ELEMENTS= O 
5 Variable not a DIMed string array 

or relative variable numberexceeds31 
6 Invalid number of parameters passed 



The Sort Utility

Our sort utility works by comparisons made in a

loop, from the most significant byte to the least

significant byte. Comparisons are made until two

compared bytes are found out of order or until

the element is fully tested. The order of compari

son reduces the number of passes through the

loop to a minimum.

To further increase efficiency, only one pass

is made through the array. When one element is

exchanged with a lower one, it is tested against

the next lower element, until it is no longer ex

changed or until it is placed at the bottom of the

array. After placing that element, the routine re

turns to the element's original position and moves

to the next element. In this way, each element is

ranked among all previously sorted elements.

Of course this is not a DOS utility sort, and it

is limited by available memory. However, the

USR function allows us to use machine language

speeds in our routine. And with a little pro

gramming and thought, most files can be sorted

on any field by placing the sort field first in the

element string, followed by the entire record.

For convenience, the machine language sort

routine is provided as a BASIC loader program.

For anyone who would prefer a copy on diskette

or tape, please send a self-addressed, stamped

mailer, a blank tape or diskette, and $3 to:

Walter D. Thompson, Jr.

P.O. Box 6602

Greensboro, NC 27405

All diskettes will be written in DOS 2.0 format. In

addition, all copies of the BASIC program listed

here will be accompanied by an Assembler version

and the original version of the object code which

fits in page six.

USR Sort

290 PRINT " CCLEAR3■ " : PRINT "ARRAY SOR

T PROGRAM":PRINT

300 TRAP 3005 PRINT "INPUT tt OF ELEME

NTS TO SORT";:INPUT ELEMENTS

310 TRAP 310:PRINT "INPUT MAXIMUM EL

EMENT LENGTH";:INPUT LENGTH

320 TRAP 320:PR INT "INPUT SORT ORDER

■ ENTER 1 OR 255";:INPUT ORDER

330 PRINT :PRINT "INITIALIZING..."

340 DIM ARRAY*(LENGTH*ELEMENTS),ELEM

ENT*(LENGTH),BLANK* ( LENGTH)„WORK

*(LENGTH):GOSUB 700

350 PRINT "CCLEARJ":REM **** CLEAR

SCREEN

360 PRINT "ARRAY SORT ENTRY":PR I NT

370 VNUM=3:REM ***# ARRAY* IS THE 4

TH VARIABLE TO APPEAR IN PROGRAM

380 FOR X=l TO LENGTH:BLANK*(X)=" ":

NEXT X

390 FOR 1=0 TO ELEMENTS-1

400 WORK*=BLANK*

410 TRAP 410:PRINT "INPUT UP TO ";LE

NGTH;" CHARACTERS":INPUT ELEMENT

- INV

- ELE

- ELE

420 L=LEN(ELEMENT*):IF L=0 THEN 450

430 S=LENGTH*I+1:E=LENGTH* ( 1 + 1 ) : WORK

*(1,L)=ELEMENT*:ARRAY*<S,E)=WORK

«:NEXT I

440 I=ELEMENTS:REM *** ESTABLISH I

IF ALL ELEMENTS FILLED

450 EFLAG=USR(START,I,LENGTH,ORDER,V

NUM)

460 ON EFLAG GOTO 470,4 80,490,5 00,51

0,520:GOTO 530

470 PRINT "**ERROR S/";EFLAG;" - ARR

AY LENGTH EXCEEDED":STOP

480 PRINT "**ERROR S/";EFLAG;

ALID SORT ORDER":STOP

490 PRINT "**ERROR S/";EFLAG;

MENT LENGTH INVALID":STOP

500 PRINT "**ERROR S/ " ;EFLAG;

MENT COUNT = 0"3 STOP

510 PRINT "**ERROR S/";EFLAG;" - INV

ALID VARIABLE TYPE":STOP

520 PRINT "**ERROR S/";EFLA6;" - INV

ALID # PARAMETERS":STOP

530 FOR J=0 TO 1-1

540 S=LENGTH*J+1:E=LENGTH*(J+1):PRIN

T ARRAY*(S,E):NEXT J

550 STOP

700 REM ** LOCATE OBJECT BELOW OS M

EMTOP

710 START=PEEK(741)+256*PEEK(742)-33

9

720 TRAP 725:F0R 1=0 TO 338:READ A:P

OKE (START+I),A:NEXT I

730 RETURN

740 PRINT "ERROR DURING OBJECT LOAD"

:STOP

7 50 DATA 169, 0, 133, 212, 133, 213,

104, 168

760 DATA 240, 109, 201, 4, 240, 7, 1

04, 104

770 DATA 136, 208, 251, 240, 9B, 104

, 141, 251

780 DATA 6, 133, 207, 104, 141, 250,

6, 133

790 DATA 206, 104, 240, 4, 169, 1, 1

33,'213

800 DATA 104, 133

4, 240, 4

810 DATA 169, 2,

204, 104

820 DATA 240, 4, 169, 4, 133, 213, 1

04, 10

830 DATA 176, 55, 10, 176, 52, 10, 1

76, 49

840 DATA 168, 165, 213, 240, B, 201,

2. 4B
850 DATA 44, 240, 44, 16, 36, 177, 1

34, 201

860 DATA 129, 208, 30, 165, 140, 200

, 200, 24

370 DATA 113, 134, 141, 252, 6, 141,

254, 6

8B0 DATA 165, 141, 105, 0, 200, 113,

134, 141

890 DATA 253, 6, 141, 255, 6, 208, 1

7, 230

900 DATA 212, 230, 212, 230, 212, 23

0, 212, 230

910 DATA 212, 230, 212, 169, 0, 133,

213, 96

920 DATA 200, 200, 169, 0, 24, 141,

249, 6

930 DATA 141, 248, 6, 162, 8, 102, 2

03, 144

October 1983 COMPUTE! 275

I05, 133, 203, 10

:, 213, 104, 133,

The Sort Utility 
Our so rt utility works by comparisons made in a 
loop, from the most significant byte to the leas t 
sign ificant byte. Comparisons are made until two 
compared bytes are found out of order or until 
the element is fu lly tested. The order of compari­
son reduces the number of passes through the 
loop to a minimum. 

To furthe r increase efficiency, only o ne pass 
is made through the array. When one element is 
exchanged with a lower one, it is tested aga inst 
the next lower element, until it is no longer ex­
changed or until it is placed at the bottom of the 
array. After placing that element, the routine re­
turns to the element' s original pos ition and moves 
to the next element. In this way, each element is 
ranked among all previously so rted elements. 

Of course this is not a DOS utility sort, and it 
is limited by available memory. However, the 
USR function allows us to use machine language 
speeds in our routine. And with a little pro­
gramming and thought, most fi les can be sorted 
on any fi eld by placing the sort fi eld first in the 
element string, fo llowed by the entire record . 

For convenience, the machine language sort 
routine is provided as a BASIC loader program. 
For anyone w ho would p re fer a copy on di skette 
or tape, please send a self-addressed, s tamped 
mailer, a blank tape or diske tte, and 53 to: 

Waifer D. Tholll!,S01l , Jr. 
PO. Box 6602 
Greellsboro, NC 27405 

All diskettes wi ll be written in DOS 2.0 fo rmat. In 
addition, all copies of the BASIC program listed 
here w ill be accompanied by an Assembler version 
and the origina l ve rs ion of the object code which 
fits in page six. 

USR Sort 
290 PRINT "(CLEAR}",PRINT "ARRAY SOR 

T PROGRAM" , PRINT 
300 TRAP 300 : PRINT "INP UT I OF ELE ME 

NT S TO SORT ";: INPU T ELEMENTS 
310 TRAP 3 1 0 : PR INT "I NPUT MAXIMUM EL 

EMENT LENGTH"; , INPUT LENGTH 
320 TRAP 3 20 : P RIN T "INPUT SORT ORDER 

- ENTER 1 OR 255 "~ : INPU T ORDER 
330 PR I NT ,PR IN T "INITIALIZING_ . . " 
340 DIM ARRAY$(LENGT H*ELEMEN TS) ,ELEM 

ENT $(LE NGTH),BLANK$ (LE NGTH) ,WORK 
$(LENGTH) , GOSUB 700 

350 PRINT " {CLEAR}" : REM *** * CLEAR 
SCREEN 

360 P RIN T "ARRAY SOR T ENTRY" , PR INT 
370 VNUM =3 :REM **** ARRAY$ IS THE 4 

T H VARIABLE TO APPEAR IN PROGRAM 
380 FOR X=I TO LENGTH,BLANK$(X)= " " , 

NE XT X 
390 FOR 1=0 TO ELEM ENTS - I 
400 WOR K$=B LAN K$ 
41 0 TRAP 41 0 ,PRINT "IN PUT UP TO " ;LE 

NGTH;" CHARACTER S " , INPUT ELEMENT 
$ 

4 20 L = LEN(ELEMENT$), IF L=0 THEN 450 
4 30 S= LENGTH*I+l:E = LENGTH *( I+ l) :WOR K 

$(l,L)=E LEMENT$ ; ARRA Y$(S , E)=WORK 
$,NEXT I 

440 I =ELE MENTS , REM *** ESTABLISH I 
I F ALL E L EMEN TS FILLED 

450 EFLAG=USR(START,I,LENGTH,ORD ER ,V 
NUM ) 

460 ON EFLAG GOTO 470,480,490,500,51 
0 ~ 520 : GOTO 5310 

4710 PRINT "**ERROR S/"; EFLAG;" - ARR 
AY LENGTH EX CEEDED" , S TOP 

48 0 PR INT "* *ERROR S/ ";EFLAG;" - INV 
AL I D SORT ORDER",STOP 

49 ~ PRINT "**ERROR S/ ";EFLAG;" - ELE 
MENT L ENGTH INVALID",STOP 

500 PRINT "**ERROR S / ";EFLAG;" - ELE 
MENT COUNT = 0 ", STOP 

510 PRINT "**ERROR S / ";EFLAG;" - INV 
ALID VARIAB LE TYPE",STOP 

5 210 PRIN T " *.ERROR S/ ";EFLAG;" - INV 
ALID # PARAMETERS",STOP 

530 FOR J=0 TO I-I 
540 S=LENGTH*J+I,E=LENGT H*(J+I) : PRIN 

T ARRAY$(S,E) ,NE XT J 
550 S TOP 
700 REM ** LOC AT E OBJECT BELDW OS M 

EMTOP 
710 START=PEEK(741)+256*PEEK(742)-33 

9 
720 TRAP 725: FqR 1=0 TO 338,READ A,P 

OKE (S TART+ I>,A,NEXT I 
730 RETURN 
7 40 PRINT "ERROR DURING OB JECT LOAD" 

,STOP 
75eJ DATA 169, eJ, 133, 212, 133, 213, 

leJ4, 168 
76eJ DATA 2410, 1109, 2101, 4, 2 410, 7, 1 

10 4, 1104 
77 10 DATA 136, 2eJ 8, 251, 2410, 98, 104 

, 141, 251 
780 DATA 6, 133, 2107, 104, 141 , 2510, 

6, 133 
7 910 DATA 2106, 1104, 2410, 4, 169, 1, 1 

33, ··· 213 
81010 DATA 1 10 4, 133, 2105, 133, 2 03, 110 

4, 2410, 4 
8113 DATA 169, 2, 133, 2 13, 1104, 133, 

2134, 104 
8210 DATA 24121 , 4, 169, 4, 1 33 , 2 1 3, 1 

"'4, 1 '" 
8310 DATA 1 76, 55, 1 10, 176, 52, 1"', 1 

76, 49 
84'" DATA 1 68, 165, 2 1 3, 240, 8, 2101, 

2 . 48 
85'" DATA 44, 2410, 44, 16, 36, 177, 1 

3 4, 2"' 1 
860 DATA 129, 208, 30 , 165, 14"', 200 

, 21010 , 24 
870 DATA 11 3, 134, 141, 252, 6, 141, 

25 4, 6 
880 DATA 165, 141, 1105, 0, 2eJeJ, 113, 

1 3 4, 14 I 
890 DATA 253, 6, 141, 255, 6, 208 , 1 

7 , 2310 
900 DATA 212 , 230, 212, 230, 212, 23 

0 , 212 , 2 3 10 
910 DATA 212, 23O , 2 1 2, 169, 0, 133 , 

213, 96 
920 DATA 2012', 2010, 169, 0, 24, 141 , 

249, 6 
9310 DATA 141, 248, 6 , 162, 8, 1 1252, 2 

103, 144 
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940 DATA 26, 24, 173, 248, 6, 101, 2

06, 141

950 DATA 248, 6, 173, 249, 6, 101, 2

07, 141

960 DATA 249, 6, 176, 213, 165, 205,

56, 229

970 DATA 203, 144, 206, 6, 206, 38,

207, 202

980 DATA 208, 219, 177, 134, 205. 24

9, 6, 48

990 DATA 192, 208, B. 136, 177, 134,

205, 248

1000 DATA 6, 48, 182, 165, 205, 240,

174, 165

1010 DATA 204, 201, 1, 240, 4, 201,

255, 208

1020 DATA 166, 173, 250, 6. 13. 251,

6, 240

1030 DATA 154, 173, 254, 6, 133, 208

, 24, 10 1

1040 DATA 205, 141, 254, 6, 173, 255

, 6, 133

1050 DATA 209, 105, 0, 141, 255, 6,

206, 250

1060 DATA 6, 208, 6, 206, 251, 6, 16

> 1
1070 DATA 96, 160, 0, 24, 165, 208,

101, 205

1080 DATA 133, 206, 165, 209, 105, 0

, 133, 207

1090 DATA 177, 206, 209, 208, 240, 8

, 8, 104

1100 DATA 69, 204, 48, 9, 16, 195, 2

00, 196

1110 DATA 205, 240, 190, 208, 235, 1

60, 0, 177

1120 DATA 206, 170, 177, 208, 145, 2

06, 138, 145

1130 DATA 208, 200. 196, 205. 208, 2

41 , 165, 208

1140 DATA 56, 229, 20 5, 176, 2, 193,

209, 133

1150 DATA 208, 165, 209, 205, 253, 6

, 43, 153

1160 DATA 208, 183, 165. 208, 205, 2

52, 6, 16

1170 DATA 176, 48, 142 ©

NEW

Also Available .

•pro-file*

"V Pra-
Geny

FANTASTIC NEW SOFTWARE

y°orur COMMODORE64- S49 95
I. AN EASY TO USE DATA BASE

II. FILE MAINTENANCE [ renaming, copying, etc.

UP TO 500 RECORDS pe< FILE

IV. PRINTS ADDRESS LABELS

V. MasterCard • Visa- C.O.D. Orders Accepted

VI. Send Orders and Inquiries to:

A-1 SERVICES

7103W. Clearwater H-228 • Kennewick, WA 99336

Dtiler Inquiriei We (509> 783-4980
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Commodore 64
and

VIC-20

DRAW
with your joystick I

Now. you can create high-resolution pictures

on-screen with your joystick as a "pen." Design critters,

objects, pie-charts — whatever your imagination wishes!

SAVE your creations to tape or disk, and PRINT

them on a VIC printer. Educational and fun!

Draw narrow or wide lines, curvy or straight; set points;

add captions; create background patterns; change

picture, background, and border colors; reverse colors for

a negative; even connect dots with straight lines

automatically I You control every dot on the screen.

A large "Picture Library" is included to get you started,

plus a 20-page instruction manual. Joystick required. VIC

printer and disk drive optional. Now on disk or cassette!

For ihe Commodore 64;

'64 Panorama S29.95

For the VIC-20.

VIC-PICS S29.95
(Full features need 8K mem exp. reduced

version included to: unexpanded VIC]

jre Library Available for other printers —Call!

PRINT (the unprintable)...
with Smart ASCII Plus $59.95
Now. print the unprintable Commodore graphics on

your dot-addressable parallel printer* with Smart

ASCII Plus. This powerful, low-cost software

Interface converts your user port into a fast, intelligent

port for "Centronics" protocol printers, and we even

supply the cable!

Six flexible print modes: GRAPHICS. TRANSLATE.

DaisyTRANSLATE, CBM ASCII. True ASCII, PIPELINE.

GRAPHICS mode creates actual VIC/64 keyboard

graphics. TRANSLATE converts normally unprintable

control-codes into text: (CLRJ. (RVSJ, |BLU), etc., with an

extended mode for Daisywheel printers. Convenient

set-up menu and simplified operation. Compatible with

most application programs: WordPro 3+. EasyScript.

Quick Brown Fox (for the VIC), Writer's Assistant, etc.

Complete with connecting cable for printer and

instruction manual. On cassette. Copy to your disk for

quick loading. (Upgrades available for original Smart

ASCII owners.)

•Requires dot-addressable printer sued as. Epson FX-80 or MX-80/100

with Graftrax; Okidata Microlmr? 84. C liofi Prowruer I & 2; Star

Micromcs Gemini-10 or 15. Other printers — Calif

S«nd for a fro* brochure.

MAN. ORDER Add tiJO **x*ig «J
nmtatng f*U0 lor OODJe VBAAtaknwd

*xf*mi (emit and tap. (tat* MO rMifeffe

(816) 333-7200

311 WEST 72nd ST. • KANSAS CITY • MO • 64114

9413 DATA 26, 
t:1J6, 141 

950 DATA 248, 
07, 141 

960 DATA 2 49, 
56, 229 

97ro DATA 203, 
207, 202 

9B13 DATA 213B, 
9, 6, 48 

9913 DATA 192, 
205, 248 

2 4 , 1 73, 2 48, 6, 1 i'1J 1 , 2 

6, 1 73, 24 9, 6, 101, 2 

6, 176, 213, 165, 205, 

144, 206, 6, 206, 3B, 

219, 177, 1 34, 205, 2 4 

208, B, 136, 177, 1 3 4, 

l C2H!lif) DATA 6~ 48, 182, 165, 205, 240, 
174, 1 65 

1 121 1 0 DATA 204, 201, 1, 240, 4, 201, 
255 , 208 

1020 DATA 166, 17 3 , 2 50, 6, 1 3 , 25 1 , 
6, 240 

1030 DATA 154, 173, 254, 6, 1 33, 208 
, 24, 101 

1040 DATA 205, 141, 254, 6, 1 73, 255 
133 
209, 112'5, 0, 141, 255 , 6, 
250 

, 6, 
113513 DATA 

2'1' 6, 
113613 DATA 6, 208, 6, 206, 25 1 , 6, 16 

1 
10713 DATA 96, 160, 0, 2 4, 165, 208, 

1131, 2135 
1080 DATA 133, 206, 165, 209, 105, 12' 

, 133, 207 
1090 DATA 1 77 , 206, 209, 208, 24121, 8 

, 8 , 104 
1100 DATA 69, 204, 48, 9, 16, 195, 2 

00, 196 
1110 DATA 205, 2 40, 1912', 21218, 235, 1 

60, 0, 177 
112@ DATA 206 , 17 13 , 177, 213B , 145, 2 

06, 138, 14 5 
11 30 DATA 208, 200, 196 , 2 05, 208, 2 

41, 165, 208 
11 4 0 DATA 56 , 229 , 205, 1 76, 2, 199, 

209 , 13 ::5 
1150 

1160 

1 1713 

DAT A 208, 165, 2 09, 2135 , 
, 4B, 153 
DATA 208 , 183, 1 65 , 208, 
52, 6, 16 
DATA 1 76, 4B, 1 42 

II. FILE MAINTENANCE ! renaming. copying. etc.) 

III . UP TO 500 RECORDS per FIL E 

IV. PR INTS ADDRESS LABELS 

V. Master Card • Visa ' C.O.D. Oro!r$ Aeeepltd 

VI. Send Order,.nd Inquiries 10: 

A·l SERVICES 
7103 W. Clearwitflr H·22e • Kennewick. WA 99336 

0 ...... nqui.i .. Wt lcome (509) 783-4980 
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Commodore 64 
.-1d 

VIC-20 

wIth your joystIck I 
Now. you can create high-resolution pict ures 
on-screen with your joystick as a "pen." Design criuers. 
objeCls. pie-charts - whatever your imagination wishesl 
SAVE y our creations to tape o r disk. and PRINT 
them on a VIC printer. Educational and funl 

Draw narrow or wide lines. curvy or straight; set poims; 
add captions: create background patterns: ~hange 
picture. background. and border colors; reverse colors for 
a negative; even connect dots with straight lines 
automatica llyl You control every dot on the screen. 

A large "Picture library" IS Included to get you started. 
plus a 20-page Instruction manual. Joystick required. VIC 
printer and d isk drive optional. Now on d isk or cassette I 

For (he CommOdore 64: 

'64 Panorama . . .. $29.95 
For (he VIC-ZO; 

VIC-PICS .. . .. . . . $29.95 
IFuil fealures need BK mem expo reduced 
version Included {Of uneJlpanded VIC! 

Available for other p-!Inters-Call! 

PRINT (the unprIntable) ... 

with Smart ASCII Plus-S59.95 
Now. prim the unpnmable Commodore graphla on 
your dot-addressable parallel printer' with Sman 
ASCII Plus. This powerful. low-cost software 
Interface converts your user port into a fast. intelligent 
port for "Centronics" prorocol primers. and we even 
supply Ihe cablel 

Six flexIble print modes: GRAPHICS. TRANSLATE. 
DalSyTRANSLATE. C8M ASCII. True ASCII. PIPELINE. 
GRAPHICS mode creates actual VlC/64 keyboard 
graphics. TRANSLATE converts normally unprintable 
control-codes into text : (CLR). (RVS). (8LU). etc.. with an 
extended mode for Daisywheel primers. Convenient 
set-up menu and SImplified operarion. Compatible with 
most application programs: Word Pro 3+. EasyScripL 
QUick Brown Fox Ifor the VIC), Writer's Assistant. etc. 

Complete with connecting cable for primer and 
instruction manual. On cassene. Copy to your disk for 
qUick loading. (Upgrades available for original Sman 
ASCII owners.) 
'Requlres dor:-addressable printer such as Epson FX-80 Of MX-80/ IOO 
with GralttaJI; Oklda!a MlCfohne 84; C.I!Oh Prowmer I & 2; Star 
MlCroOJO GemlOJ-IO or 15. Other printers-Calli _ ..... _-. 

11M. 0IIIIIt _ IUD 



Working With SID
Jerry M. Jaco

In this unique approach to the Commodore 64's SID

chip, the author discusses the SID chip's anatomy and

capabilities in the context of its essential similarity to

the design of music synthesizers.

If you've decided you want to make music on

your Commodore 64, and you've read all the lit

erature on the subject and still don't know where

to begin, perhaps a look at how an analog synthe

sizer is used in an electronic music studio will

clarify many aspects of the 64's amazing sound

capabilities. Once we have covered the physical

aspects of a synthesizer, we can begin to under

stand some of the techniques used to create

sounds artificially.

Electronic music studios usually include at

least one analog synthesizer. Most synthesizers

have a modular design which allows the synthe

sizer to be built and expanded according to the

dictates of budget, space, and ability. Each module

on the synthesizer has a different function, and

the builder-user is free to duplicate or omit these

functions in any way he sees fit.

Each module on the synthesizer is indepen

dent of all the others. The only way to connect

them is either by a panel of fancy selector switches

or via the more common patch cords. Patch cords

are simply pieces of electrical cable of varying

lengths which have standard plugs attached on

each end. Plugging one end of a patch cord into

the output socket of one module and the other

end of the patch cord into the input socket of

another module creates an electrical pathway

called a patch.

If a patch leads from a Source module, such

as an oscillator, to an Output module, such as a

mixer, the resulting sound will be audible to the

outside world. (See Figure 1.) The term signal is

used to describe the electrical current being passed

from one module to another. A source signal is one

that will eventually be heard as a real sound. A

control signal is a varying voltage used to electron

ically control another module. It does not contain

sound information per se.

A "Patch" For The SID Chip
In Figure 1, there is only one source signal being

processed by the mixer. A mixer can handle up to

three source signals on our hypothetical system,

which it combines into one composite signal that

gets sent on to the speakers, and to your ears.

(See Figure 2.) On the 64, Program 1 accomplishes

exactly what the analog synthesizer does in

Figure 2.

Program 1: Three Voices-Or A Chord

10 FORI=0TO24:POKE54272+I,0:NEXT

20 POKE54272,37:POKE54273,17:REM OSC1

30 POKE54279/229:POKE54280,22:REM OSC2

40 POKE54286,214:POKE54287/28:REM OSC3

50 POKE54276,17:POKE54283,17:POKE54290,17

: REM TRIANGLE WAVE FOR ALL OSC'S

60 POKE54278,245:POKE54285,245:POKE54292/

245:REM SUS/REL VALUES FOR ALL OSC'S

70 POKE54296,15:REM MASTER VOLUME ON

75 FORT=1TO500:NEXT:REM CHORD DURATION

80 POKE54276/16:POKE54283,16:POKE54290,16

90 FORT=1TO250:NEXT:REM RELEASE DURATION

95 POKE54296,0:REM TURN OFF VOLUME: rem 29

96 END

This is a very basic "patch" for the Sound

Interface Device (SID) chip on the 64. Lines 20,

30, and 40 set the frequencies of the three oscil

lators. Line 20 POKEs the values for middle C

into Voice 1. Line 30 POKEs the values for F into

Voice 2, and line 40 POKEs the values for A into

Voice 3. This gives us a "chord," which is simply

three notes (voices) sounding simultaneously.

Line 50 selects a triangle wave output for all three

voices. Line 70 is the mixer volume control. When

the value 15 is POKEd into this location, the master

volume control is turned all the way up. When 0

is POKEd, the volume control is turned off, as in

line 55. The other lines will become clearer as we

go along.
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If you've decided you wan t to make music on 
your Commodore 64, and you've read all the lit­
erature on the subject and still don't know where 
to begin, perhaps a look a t how an ana log synthe­
sizer is used in an electronic music studio will 
clarify many aspects of the 64's amazing sound 
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aspects of a synthesizer, we ca n begin to under­
stand some of the techniques used to crea te 
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Electronic music studios usually include at 
least one ana log syn thesizer. Most synthesizers 
have a modular design which allows the synthe­
sizer to be built and expanded according to the 
dictates of budget, space, and ability. Each module 
on the synthesizer has a different function , and 
the builder-user is free to du plicate or omit these 
functions in any way he sees fit. 

Each module on the synthesizer is indepen­
dent of all the others. The only way to connect 
them is eithe r by a panel of fancy selector switches 
or via the more common patch cords. Patch cords 
are simply pieces of electrica l cable of varying 
lengths which have s tandard plugs attached on 
each end . Plugging one end of a patch cord in to 
the output socket of one module and the o ther 
end of the patch cord into the input socket of 
another module creates an electrica l pathway 
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If a patch leads from a Source module, such 
as an oscillator, to an O utput module, such as a 
mixer, the resu lting sound wi ll be aud ible to the 
outside world. (See Figure 1.) The term sigllal is 
used to describe the electrica l current being passed 
from one module 'to another. A SOllrce signal is one 
that will eventually be hea rd as a real sound . A 
coll trol sigllal is a varying voltage used to electron­
ica lly control another module. It does not contain 
sound information per se. 

A "Patch" For The SID Chip 
In Figure 1, there is only one source signal being 
processed by the mixer. A mixer can handle up to 
three source signa ls on our hypothetical system, 
which it combines into one composite signa l that 
gets sent on to the speakers, and to your ears. 
(See Figure 2.) On the 64, Program 1 accomplishes 
exactly wha t the ana log synthesizer does in 
Figure 2. 

Program 1: Three Voices - Or A Chord 
10 FORI=0T024:POKE54272+I,0:NEXT 
20 POKE54272,37:POKE54273,17:REM OSCl 

30 POKE54279,229:POKE54280,22:REM OSC2 

40 POKE54286,214:POKE54287,28:REM OSC3 

50 POKE54276 , 17:POKE54283,17:POKE54290,17 
: REM TRIANGLE WAVE FOR ALL OSC'S 

60 POKE54278,245:POKE54285,245:POKE54292, 
245 : REM SUS /REL VALUES FOR ALL OSC'S 

70 POKE54296 ,15:REM MASTER VOLUME ON 

75 FORT=lT0500:NEXT:REM CHORD DURATION 

80 POKE5427 6,16:POKE54283,16:POKE54290,16 

90 FORT=lT0250:NEXT:REM RELEASE DURATION 

95 POKE54296, 0: REM TURN OFF VOLUME: r .em 29 
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This is a very basic " patch" for the Sound 
Interface Device (SID) ch ip on the 64. Lines 20, 
30, and 40 set the frequencies of the three oscil­
lators. Line 20 POKEs the va lues for middle C 
into Voice 1. Line 30 POKEs the va lues for F into 
Voice 2, and line 40 POKEs the values for A into 
Voice 3. This gives us a "chord," which is simply 
three notes (voices) sounding simultaneously. 
Line 50 selects a triangle wave output for all three 
voices. Line 70 is the mixer volume control. When 
the value 15 is POKEd into this location, the master 
volume control is turned all the way up. When 0 
is POKEd, the volume con trol is turned off, as in 
line 55. The other lines will become clearer as we 
go along. 
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Figure 1: Processing A Single Source Signal
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SANYO MONITOR SALE!!

$7900

9" Data Monitor

80 Columns x 24 lines

Green text display

East to read - no eye strain

Up front brightness control

High resolution graphics

Quick start - no preheating

Regulated power supply

Attractive metal cabinet

UL and FCC approved

15 Day Free Trial - 90 Day Immediate Replacement Warranty

9" Screen - Green Text Display $ 79-00

12" Screen - Green Text Display (anti-reflective screen) $ 99.00

12" Screen - Amber Text Display (anti-reflective screen) $119.00

Display Monitors From Sanyo

With the need for computing power growing every day, Sanyo has

stepped in to meet the demand with a whole new line of low cost, high
quality data monitors. Designed for commercial and personal com
puter use. All models come with an array of features, including up-

front brightness and contrast controls. The capacity 5 x 7 dot
characters as the input is 24 lines of characters with up to

80 characters per line.

Equally important, all are built with Sanyo's commitment
to technological excellence. In the world of Audio/Video, Sanyo is
synonymous with reliability and performance. And Sanyo quality is

reflected in our reputation. Unlike some suppliers, Sanyo designs,
manufactures and tests virtually all the parts that go into our products,

from cameras to stereos. That's an assurance not everybody can

give you!

SANYO
Official Video Products

of the Los Angefes 1984 Otympics

• LOWEST PRICES • 15 DAY FREE TRIAL • 90 DAY FREE REPLACEMENT WARRANTY

• BEST SERVICE IN U.S.A. • ONE DAY EXPRESS MAIL • OVER 500 PROGRAMS • FREE CATALOGS J
Add $10 00 fof shipping, handling and Insurance. Illinois residents 1
please add 6% lax. Add $20.00 for CANADA, PUERTO RICO. HAWAII [
orders. WE DO NOT EXPORT TO OTHER COUNTRIES.

Enclose Cashiers Check, Money Order or Personal Check. Allow 14

days lor delivery, 2 lo 7 days lor phone orders, 1 day express mail!

Canada orders must be in U.S. dollars. Visa ■ MasterCard ■ C.O.D.

I
ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order

(WE LOVE OUR CUSTOMERS)

SANYO MONITOR SALE!! 
• 80 Columns x 24 lines 
• Green text display 

$7900 
• East to read - no eye strain 
• Up front brightness control 
• High resolution graphics 
• Quick start - no preheating 
• Regulated power supply 
• Attractive metal cabinet 

9" Data Monitor 
• UL and FCC approved 

• 15 Day Free Trial - 90 Day Immediate Replacement Warranty 

9" Screen - Green Text Display 
12" Screen - Green Text Display (anti-reflective screen) 
12" Screen - Amber Text Display (anti-reflective screen) 

$ 79.00 
$ 99.00 
$119.00 

Display Monitors From Sanyo 

With the need for computing power growing every day, Sanyo has 
stepped in to meet the demand with a whole new line of low cost, high· 
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puter use. All models come with an array of features, including up­
front brightness and contrast controls . The capacity 5 x 7 dot 
characters as the input is 24 lines of characters with up to 
80 characters per line. 
Equally important, all are built with Sanyo's commitment 
to technological excellence. In the world of AudioiVideo, Sanyo is 
synonymous with reliabil ity and performance. And Sanyo quality is 
reflected in our reputation . Unlike some suppliers, Sanyo designs, 
manufactures and tests virtually all the parts that go into our products, 
from cameras to stereos. That's an assurance not everybody can 
give you! 
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Official Video Products 
ot rhe I.Ds Angeles 7984 Olympics 

• LOWEST PRICES. 15 DAY FREE TRIAL· 90 DAY FREE REPLACEMENT WARRANTY 
• BEST SERVICE IN U.S.A .• ONE DAY EXPRESS MAIL. OVER 500 PROGRAMS. FREE CATALOGS 

--------------------------, Add $10.00 for shipping, handling and Insurance, illinois resldants' 
I please add 8% tax. Add $20.00 for CANADA, PUERTO RICO. HAWAII I 
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.--------------------------
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On an analog synthesizer, pots (potentiome

ters) are controls that do things such as raise and

lower the volume of a sound signal or change the

frequency (pitch) of an oscillator. Pots are also the

main components of game paddles and TV volume

controls. To make new sounds on an analog syn

thesizer, the user will twist pots on each module

and listen for the resulting effect. When he finds

one he likes, he either records the sound on tape

or writes down the patch on a patch chart, marking

the pathways made by the patch cords and the

positions of the pots for future reference. Analog

synthesizers are very useful in this way because

drastic changes in a sound can be quickly made

by simply twisting a knob or plugging a patch

cord into something else.

Turning Knobs With POKEs
A digitally-controlled synthesizer, such as our

SID chip, uses numbers POKEd into control reg

isters to accomplish the same things that knob-

twisting and patch-cord-plugging do on an analog

synthesizer. For example, if you POKE a 16-bit

value into the first two registers of the SID chip

(54272 and 54273), you've set the frequency value

for Oscillator 1. POKE a four-bit number into the

high nybble of the sixth register on the chip, and

you've set the Attack value of the envelope for

Oscillator 1. POKEing different values into other

registers will activate them in the same way that

Figure 3: Using The VCA

turning the pots or setting switches will activate

the analog synthesizer modules.

Envelope Generation
Look at Figure 1 again. Il shows a direct path from

an oscillator (VCO1) to the mixer. If we were to

break that path, sending the output of VCO1 to

the input of the amplifier module (VCA), we

would then need to send the output of VCA to

the mixer so that the sound from VC01 could still

be heard. The patch shown in Figure 3 would be

the result. Now we can make VCOl's signal even

louder by adjusting the pot on VCA or on the

mixer. The real reason for taking this route is that

the envelope generator can be brought into play,

since it directly controls the VCA.

There are four pots on the envelope generator

module. The first controls the Attack time; the

second, the Decay time. The third sets the Sustain

level, and the fourth controls the Release time.

On the SID, two registers in high-low nybble for

mat control these functions. The most important

function is perhaps the Sustain level. It is not a

timing value, but is rather the level at which the

amplifier's volume control is set while the note is

being sounded. If the Sustain level is zero, no

sound will be heard after the Attack and Decay

phases have ended.

The envelope generator puts out an electrical

signal which tells the amplifier when to turn up

\ IIII II

AUDIO

AMPLIFIER
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Look at Figure 1 aga in . It- shows a d irect path fro m 
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80 COLUMN PRINTER SALE—$149.00*

*STX-80 COLUMN

PRINTER—$149.00

Prints full 80 columns. Super silent operation,

60 CPS, prints Hl-resolution graphics and

block graphics, expanded character set, ex

ceptionally clear characters, fantastic print

quality, uses inexpensive thermal roll paper!

DELUXE COMSTART/F

PRINTER—$219.00

The Comstar T/F is an excellent addition to

any micro-computer system. (Interfaces are

available for Apple, VIC-20, Commodore-64,

Pet, Atari 400 and 800, and Hewlett Packard).

At only $219 the Comstar gives you print quali

ty and features found only on printers costing

twice as much. Compare these features.

• BI-DIRECTIONAL PRINTING with a LOGIC

SEEKING CARRIAGE CONTROL for higher

through-put In actual text printing. 80

characters per second.

• PRINTING VERSATILITY: standard 96 ASCII

character set plus block graphics and Interna

tional scripts. An EPROM character generator

includes up to 224 characters.

• INTERFACE FLEXIBILITY: Centronics Is

standard. Options include EIA RS232C, 20mA

Current Loop.

• LONG LIFE PRINT HEAD:

character life expectancy.

100 million

• THREE SELECTABLE LINE SPACINQS: 6, 8
or 12 lines per inch.

• THREE SELECTABLE CHARACTER

PITCHES: • 10, 12 or 18.5 characters per Inch.

132 columns maximum. Double-width font also

Is standard for each character pitch.

• PROGRAMMABLE LINE FEED: program

mable length from 1/144 to 255/144 inches.

• VERTICAL FORMAT CONTROL: program

mable form length up to 127 lines, useful for

short or over-sized preprinted forms.

• FRICTION AND TRACTOR FEED: will accept

single sheet paper.

• 224 TOTAL CHARACTERS

• USESSTANDARDSIZEPAPER

If you want more try —

Premium Quality

COMSTAR T/F SUPER-10X

PRINTER-$299.00

More Features Than RX-80

For $299 you get all of the features of the

Comstar T/F plus 10" carriage 120 cps, 9x9

dot matrix with double strike capability for 18

x 18 dot matrix. High resolution bit Image (120

x 144 dot matrix), underlining, backspacing,

left and right margin settings, true lower

descenders, with super and subscripts, and

prints standard, Italic. Block Graphics, special

characters, plus 2K of user definable char

acters. For the ultimate in price performance

the Comstar T/F Super 10" leads the pack!

Double

Immediate Replacement

Warranty

We have doubled the normal 90 day warranty

to 180 days. Therefore if your printer fails

within "180 days" from the date of purchase

you simply send your printer to us via United

Parcel Service, prepaid. We will IMMEDIATELY

send you a replacement printer al no charge

via United Parcel Service, prepaid. This warran

ty, once again, proves that WE LOVE OUR

CUSTOMERS!

15 DAY FREE TRIAL

OTHER OPTIONS

Extra Ribbons $ 5.95

Roll Paper Holder 32.95

Roll Paper *■&
5000 Labels 19.95
1100 Sheets Fan Fold Paper 1395

Add $17.50 shipping, handling and insurance

Illinois residents please add 6% tax. Add

S40 00 lor CANADA, PUERTO RICO. HAWAII.

ALASKA orders. WE DO NOT EXPORT TO

OTHER COUNTRIES. Enclose cashiers check,

money order or personal check. Allow 14 days

(or delivery, 2 to 7 days for phone orders. 1

day express mail available!! Canada orders

must be in U.S. dollars.

ENTERPRIZES(WELOVEOuncuSTOMERS>
BOX 550. BARRINGTON, ILLINOIS 60010

Phon* 312/3S2 5244 to ordtr

SUPER-10" ABCDEFGH I JKLMNOPQRBTUVWXV

ABCDEFGHIJKU1N0PQRBTUVWXYZ 1234367B9O

GRAFSTAR (Apple interface card - "Like Grappler Plus") SALE $69.00.

80 COLUMN PRINTER SALE-$149.00* 

·STX·80 COLUMN 
PRINTER- $149.00 
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The Comslat T/F is an excel lent additi on to 
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available for Apple, VIG-20, Commodore-&4, 
Pet , Atar! 400 and BOO, and Hewlett Packard). 
At only $219 the Comslat gives you print quali­
ty and features found only on printers costing 
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the volume and how long it should take, as well

as how high to set the volume, and when and

how long to turn it all the way off again. This is

why the amplifier module in the diagrams is called

"VCA." This stands for Voltage Controlled

Amplifier and means that the amplifier can be

controlled by an incoming variable voltage, such

as the one supplied by the envelope generator.

ADSR Values

On the SID chip, each voice has its own envelope

generator. Within the group of seven registers (0-

6) that control the three oscillators, register 5 con

tains the Attack and Decay values in high-low

nybble format, and register 6 contains the Sustain/

Release values. All values are four-bit numbers

(nybbles). The Attack value determines how long

the amplifier should take to reach peak amplitude

(maximum volume).

The Decay value determines how long the

amplifier should take to go from peak amplitude

to the level specified by the Sustain value. The

Release value is the time the amplifier will use to

return to the lowest amplitude level ("off") from

the Sustain level.

Remember, though, that on the analog syn

thesizer as well as on the SID chip, the envelope

will not go into effect until it is "triggered." The

lowest order bit (bit 0), the Gate bit, triggers each

envelope on the SID chip. On the analog synthe

sizer, triggering of the envelope is accomplished

through the use of an attached keyboard module.

When a key is pushed down (and as long as it is

held down), the Attack, Decay, and Sustain values

will go into effect in order. When the key is re

leased, the Release phase is triggered, and the

VCA will close down the volume of the signal it is

operating on over the length of time specified by

the Release value.

Program 2 demonstrates the effect of the var

ious ADSR values:

Program 2: Effects Of The ADSR Values

100 FORI=0TO24:POKE542 7 2+I,0:NEXT

110 POKE54272,37:POKE54273,17:REM OSC1

120 POKE54276,129:REM NOISE WAVE OSC 1

130 POKE54277,240:REM SLOW ATTACK/FASTEST

DECAY RATE

140 POKE54278,240:REM HIGHEST SUSTAIN LEV

EL/FASTEST RELEASE RATE

150 POKE54296,15:REM FULL VOL. AT MIXER

160 FORT=1TO4500:NEXT:REM DURATION FOR AT

TACK,DECAY, AND SUSTAIN

170 POKE54276,128:REM BEGIN RELEASE CYCLE

180 FORT=1TO4500:NEXT:REM REL. DURATION

190 POKE54296,0:REM TURN OFF VOLUME

191 END
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In line 130, the Attack value is all the way on, and

the Decay value is all the way off. In line 140, the

Sustain value is all the way on and the Release

value is off. Each value is a four-bit number, 0 to

15. With the Attack and Sustain setting, the actual

POKE value is shifted to the high nybble; thus,

240 is actually the Attack value equal to 15 (for

slowest Attack) multiplied by 16. The sound gen

erated is a random noise that gradually gets louder

and then stops suddenly. It stops suddenly be

cause we have set the Release value to 0, allowing

no time for a gradual decrease in volume.

Change the value 240 in line 140 to 255 and

RUN the program again. The sound should slowly

fade away. The high nybble of 54278 (Sustain) is

now 240 and the low nybble (Release) 15, making

a total of 255, the value we just POKEd into 54278.

Try lowering the Sustain value by two or three (2*

16 or 3*16); that is, POKE 54278 with either 223 or

207 and see what happens. The sound should

build up as before but should then fall off mark

edly. Change the Decay value from 0 in line 130

to about 8 (POKE 54277,248) and hear how the

drop-off is now smoothed out. Similarly, shorten

the Attack time to vary the start of the sound the

same way the Sustain value was altered. The re

sults should be vastly different from those we

started with, and we've been working with only

two registers!

Look now at line. 170. Notice that we sub

tracted one from the value we originally POKEd

into 54276 in line 120. This zeros the Gate bit in

54276, and it is the same as taking your finger off

the keyboard on the analog synthesizer: the

Release cycle gets triggered. Of course, it works

only if the VCA Sustain level has been previously

raised high enough to hear the tone. The delay

loop in line 180 is also necessary to allow the Re

lease cycle to reach its lowest level.

Using Filters To Color Sound

Let's add a filter to the path in Figure 3. The path

from the VCA to the mixer is broken so that fil

tering the modulated signal will be more easily

heard. In our diagram, we have a choice of a high-

pass or low-pass filter. On the SID chip, we can

also utilize a Band-Pass filter.

The pot on each filter is used to adjust the

cutoff frequency, which is the frequency above

which a high-pass filter allows frequencies in the

sound spectrum to be heard and below which the

filter suppresses them. The low-pass filter is the

opposite of the high-pass filter in that it suppresses

the frequencies above the cutoff value and allows

those below it to sound. A Band-Pass filter allows

frequencies to be heard within a narrow band

surrounding the cutoff frequency (called a center

frequency in this case), while suppressing all the

rest. Use of filters constitutes a technique called

the volume and how long it should take, as well 
as how high to set the volume, and when and 
how long to turn it all the way off again. This is 
why the amplifier module in the diagrams is called 
"VCA." This stands fo r Voltage Controll ed 
Amplifier and mea ns that the amplifier can be 
controlled by an incoming variable voltage, such 
as the one supplied by the envelope generator. 

ADSRValues 
On the SID chip, each voice has its own envelope 
generator. Within the group of seven registers (0-
6) that control the three oscillators, register 5 con­
tains the Attack and Decay va lues in high-low 
nybble format, and register 6 contains the Sustain! 
Release values. All va lues are four-bit numbers 
(nybbles). The Attack va lue determines how long 
the amplifier should take to reach peak amplitude 
(maximum volume) . 

The Decay value determines how long the 
amplifier should take to go from pea k amplitude 
to the level specified by the Sustain va lue. The 
Release value is the time the amplifier will use to 
return to the lowest amplitude level ("off") from 
the Sustain level. 

Remember, though, that on the ana log syn­
thesizer as well as on the SID chip, the envelope 
will not go into e ffect unti l it is "triggered." The 
lowest order bit (bit OJ, the Gate bit, triggers each 
envelope on the SID chip . On the analog synthe­
sizer, trigge ring of the enve lope is accomplished 
through the use of an attached keyboard module. 
When a key is pushed down (and as long as it is 
held down), the Attack, Decay, and Sustain va lues 
will go into effect in order. When the key is re­
leased, the Release phase is trigge red, and the 
VCA will close down the volume o f the signa l it is 
operating on over the length of time specified by 
the Release value. 

Program 2 demonstrates the effec t of the var­
ious ADSR va lues: 

Program 2: EHects Of The ADSR Values 

100 FORI=0T024:POKE54272+I,0:NEXT 
110 POKE54272,37:POKE54273,17:REM OSCI 

120 POKE54276,129: REM NOISE WAVE OSC 1 

130 POKE54277,240: REM SLOW ATTACK/ FASTEST 
DECAY RATE 

140 POKE54278,240:REM HIGHEST SUSTAIN LEV 
EL/ FASTEST RELEASE RATE 

150 POKE54296,15:REM FULL VOL . AT MIXER 

160 FORT=lT04500:NEXT:REM DURATION FOR AT 
TACK,DECAY, AND SUSTAIN 

170 POKE54276,128 :REM BEGIN RELEASE CYCLE 

180 FORT=1T04500 : NEXT:REM REL. DURATION 

190 POKE54296,0:REM TURN OFF VOLUME 

191 END 
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In line 130, the Attack va lue is all the way on, and 
the Decay value is a ll the way off. In line 140, the 
Sustain value is all the way on and the Release 
va lue is off. Each va lue is a four-bit number, 0 to 
15. With the Attack and Sustain se tting, the actual 
POKE va lue is shifted to the high nybble; thus, 
240 is actually the Attack va lue equal to 15 (for 
slowest Attack) multiplied by 16. The sound gen­
erated is a random noise that gradually gets louder 
and then stops suddenly. I t stops suddenly be­
cause we have se t the Release va lue to 0, allowing 
no time for a grad ual decrease in vo lume. 

Change the va lue 240 in line 140 to 255 and 
RUN the program aga in . The sound should s lowly 
fade away. The high nybble of 54278 (Sus tain) is 
now 240 and the low nybble (Release) 15, making 
a total of 255, the va lue we just POKEd into 54278. 
Try lowering the Sus tain value by two or three (2* 
16 or 3*16); that is, POKE 54278 with either 223 or 
207 and see what happens. The sound shou ld 
build up as before but should then fall off mark­
edly. Change the Decay va lue from 0 in line 130 
to about 8 (POKE 54277, 248) and hea r how the 
drop-off is now smoothed out. Similarly, shorten 
the Attack time to vary the start of the sound the 
same way the Susta in value was altered . The re­
sults should be vastly different from those we 
started with , and we've been working with only 
two registers! 

Look now at line.170. No tice tha t we sub­
tracted one from the va lue we originally POKEd 
into 54276 in line 120. This zeros the Ga te bi t in 
54276, and it is the same as taking yo ur finger off 
the keyboard on the analog synthesizer: the 
Release cycle gets triggered. Of course, it wo rks 
on ly if the VCA Sus tain level has been prev iously 
ra ised high enough to hear the tone. The de lay 
loop in line 180 is also necessary to a ll ow the Re­
lease cycle to reach its lowest level. 

Using Filters To Color Sound 
Let's add a filter to the pa th in Figure 3. The pa th 
from the VCA to the mixe r is broken so tha t fil­
tering the modulated signal will be more easily 
hea rd . In our diagra m, we have a choice of a high­
pass or low-pass filter. O n the SID chip, we ca n 
also utilize a Band-Pass filter. 

The pot on each filter is used to adjus t the 
cutoff frequency, which is the frequency above 
which a high-pass filter a llows frequencies in the 
sound spec trum to be hea rd and below which the 
filter suppresses them. The low-pass filter is the 
opposite of the high-pass filter in tha t it suppresses 
the frequencies above the cutoff value and allows 
those below it to sound . A Band-Pass filter allows 
frequencies to be heard within a narrow band 
surrounding the cutoff frequency (ca lled a center 
frequency in this case), whi le suppressing all the 
_rest. Use of filters constitutes a technique called 
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In the age of the computer, everyone
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the Board should be at home at the

computer keyboard. Soon there will be

a computer terminal on every desk and

in every home. Learn how to use it right

...and have some fun at the same time!
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by Creative Computing Magazine

TYPING TUTOR PLUS WORD INVADERS
The proven way to learn touch typing.

COMMODORE64 TapeS21.95 COMMODORE64 DiskS24.95

VIC20(unexpanded) Tape $21.95
Typing Tutor plus Word Invaders makes learning the keyboard easy and fun!

Typing Tutor teaches the keyboard in easy steps. Word Invaders makes typing
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"Typing Tutor is great!", "Fantastic", "Excellent", High quality", "Our children
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realistic simulation of instrument flying in a light

plane. Take off, navigate over difficult terrain, and

land at one of the 4 airports. Artificial horizon. ILS.

and other working instruments on screen. Full air

craft features. Realistic aircraft performance —
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Figure 4: Using A High-Pass Filter
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subtractive synthesis, which selectively eliminates

available frequencies of the sound spectrum, pro

ducing widely varying sound colors.

Figure 4 indicates that we've decided to filter

VCO1 through a high-pass filter. VCO1 is set to

produce a sawtooth wave. The path of the patch

runs out of VCO1 into the VCA, and from the

VCA into the HIPASS filter. From there, the signal

heads to the mixerand out to the speaker. Program

3 is a routine that does the same thing.

Program 3: Filtered Sound

200 FORI=0TO24:POKE54272+I,0:NEXT

210 POKE54272,37:POKE54273,17:REM 0SC1

220 POKE54276,33:REM SAWTOOTH WAVE 0SC1

230 POKE54277,120:REM MED. ATTACK/MED. DE

CAY

240 POKE54278,245:REM HIGHEST SUSTAIN/MED

. RELEASE

245 POKE54293,40:POKE54294,5:REM CUTOFF F

REQUENCY FOR HIGH-PASS FILTER

250 POKE54295,129:REM MED RES'NCE AND OSC

1 TO BE FILTERED

255 POKE54296,79:REM FULL VOL. AND CHOOSE

HIGH-PASS FILTER

260 FORJ=1TO250:POKE54294,J:NEXT:REM SWEE

P CUTOFF FREQ. UPWARDS

270 POKE54276,32:REM BEGIN RELEASE CYCLE

280 FORT=1TO500:NEXT:REM REL. DURATION
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290 POKE54296,0:REM TURN OFF VOLUME

295 END

To hear the effect of the filter, in line 260 we will

sweep the value of the cutoff frequency from low

to high. This will allow less and less of the available

sound spectrum to be passed by the filter. Listen

carefully to the richness of the tone as it is di

minished. Switch the wave form to Noise in line

220 by POKEing 129, instead of 33, into 54276 to

hear a different version of the effect. Many effects

are possible using filters.

Frequency Modulation

Figure 5 introduces another technique called Fre

quency Modulation. Notice now that the signal

from VCO1 is entering the control input of VCO2,

and that the signal from VCO2 is going through

the VCA and on to the mixer. The frequency of

VCO2 is now being controlled automatically by

the output voltage of VCO1 instead of manually

by the pot. This is another example of voltage

control. The envelope generator controlled the

VCA before and an oscillator now controls a VCO

(Voltage-Controlled Oscillator).

Frequency Modulation (FM), along with fil

tering and envelope control, is one of the most

significant techniques of sound synthesis. Using

one signal source to alter the sound quality of

Figure 4: Using A Hlgh·Pass Filter 
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subtractive sy"thesis, which selectively eliminates 
available frequencies of the sound spectrum, pro­
ducing widely va rying sound colors. 

Figure 4 indicates that we've decided to filter 
VCOl through a high-pass filter. VCOl is set to 
produce a sawtooth wave. The path of the patch 
runs out of VCOl into the VCA, and from the 
VCA into the HIPASS filter. From there, the signal 
heads to the mixer and out to the speake r. Program 
3 is a routine that does the same thing. 

Program 3: Filtered Sound 
200 FORI=0T024,POKE54272+I,0,NEXT 
210 POKE54 272 , 37 , POKE54 27 3 ,17, REM OSC l 

220 POKE54276 , 33,REM SAWTOOTH WAVE OSCl 

230 POKE54277,120,REM MED. ATTACK/ MED. DE 
CAY 

240 POKE5427 8 , 245,REM HIGHEST SUSTAIN/ MED 
. RELEASE 

245 POKE54293,40,POKE54294 , 5,REM CUTOFF F 
REQUENCY FOR HIGH- PASS FILTER 

250 POKE54295,1 29 ,REM MED RES'NCE AND OSC 
1 TO BE FILTERED 

255 POKE54296,79,REM FULL VOL. AND CHOOSE 
HIGH-PASS FILTER 

260 FORJ=lT02 50,POKE5 4294,J,NEXT,REM SWEE 
P CUTOFF FREQ. UPWARDS 

270 POKE54276,32,REM BEGIN RELEASE CYCLE 

280 FORT=lT0500,NEXT,REM REL. DURATION 
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290 POKE54296,0,REM TURN OFF VOLUME 

295 END 

To hear the effect of the filter, in line 260 we will 
sweep the va lue of the cutoff frequency from low 
to high . This will allow less and less of theava ilable 
sound spectrum to be passed by the filter. Lis ten 
carefully to the richness of the tone as it is di­
minjshed . Switch the wave form to Noise in line 
220 by POKEing 129, ins tead of 33, into 54276 to 
hea r a different version of the effect. Many effects 
are possible using filters. 

Frequency Modulation 
Figure 5 introduces another techruque ca lled Fre­
quency Modulation. Notice noW"that the signal 
from VCOl is entering the control input of VC02, 
and that the signal from VC02 is going th rough 
the VCA and on to the mixer. The frequency of 
VC02 is now being controlled automatica lly by 
the output voltage of VCOl instead of manually 
by the pot. This is another example of voltage 
control. The envelope generator controlled the 
VCA before and an oscillator now controls a VCO 
(Vol tage-Con trolled Oscillator). 

Frequenq r Modulation (FM), along with fi l­
tering and envelope control, is one of the most 
significant technjques of sound synthesis. Using 
one signal source to alter the sound quality of 
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Figure 5: Frequency Modulation
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another provides incredibly powerful and varied

tools for sound manipulation. Program 4 is one

simple example of the FM technique.

Program 4: Siren

300 FORI=0TO24:POKE54272+1,0:NEXT

310 POKE54276,33:REM SAWTOOTH WAVE 0SC1

320 POKE54286,3:REM CONTROL FREQ. OSC3

330 POKE54290,16:REM TRIANGLE WAVE 0SC3

340 POKE54296,175:REM FULL VOL.& SELECT B

AND-PASS & DISC. OSC3 FROM AUDIO

350 POKE54295/1:REM NO RES'NCE & CHOOSE O

SCI FOR FILTER

360 POKE54293,255:POKE54294,78:REM CUTOFF

FREQUENCY

370 POKE54278,240:REM FULL SUSTAIN/FASTES

T RELEASE RATE

375 FORT=1TO300

380 F=20000+PEEK(54299)*20:REM ADD OSC3 0

UTPUT TO BASE FREQUENCY

390 HF=INT{F/256):LF=F-256*HF:REM SPLIT N
EW FREQUENCY INTO HIGH/LOW BYTES

400 POKE54272/LF:POKE54273,HF:REM SET NEW

OSC1 FREQUENCY

410 NEXT:POKE54276,32:POKE54296,0

420 END

The third oscillator on the SID chip is our control

oscillator, as VCO1 is in Figure 5. We get access

to a value corresponding to the wave shape of
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Oscillator 3 in register 27 (54299). If Oscillator 3 is

set to a triangle wave, the values in register 27

will go up from 0 to 255 and then down from 255

to 0 in a symmetrical rhythm.

This is a nice shape for a siren sound, which

is what Program 4 creates. Notice that the fre

quency of Oscillator 3 in line 520 is very low. This

value allows the tracing of the waveform to be

heard as a siren. The range of frequencies under

approximately 32Hz is called the sub-audio range

and refers to the fact that the actual waveform at

these frequencies is discernible as individual

pulses instead of as a continuous tone. When

Oscillator 3's frequency is increased into the audio

range (above about 29), the quality of the resulting

tone becomes enjoyably less predictable.

Try POKEing 220 into 54286 at line 320 and

running the routine. Note how the information in

register 27 (54299) is utilized in line 380. It is in

creased by a factor of 20 and then added to the

base frequency of 20000. Program 4 also uses a

Band Pass filter, but for no particular reason other

than simply to stick one in. Try a different value

for the waveform in line 330. If you use 64 as your

value, be sure to add a line to set Oscillator 3's

pulse width.

The techniques of sound manipulation de

scribed above as used with an analog synthesizer

have perhaps given you a better picture of the

Figure 5: Frequency Modulation 
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another provides incredibly powerful and va ried 
tools for sound man ipulation. Progra m 4 is one 
simple exa mple of the FM technique. 

Program 4: Siren 
300 FORI=0T024 , POKE54272+I,0,NEXT 
310 POKE54276,33, REM SAWTOOTH WAVE OSCI 

320 POKE54286,3,REM CONTROL FREQ . OSC3 

330 POKE54290,16, REM TRIANGLE WAVE OSC3 

340 POKE54296 , 175 , REM FULL VOL . & SELECT B 
AND-PASS & DISC . OSC3 FROM AUDIO 

350 POKE54295 ,l, REM NO RES' NCE & CHOOS E 0 
SCI FOR FILTER 

360 POKE54293,255 , POKE54294,78,REM CUTOFF 
FREQUENCY 

370 POKE54278 , 240,REM FULL SUSTAIN/ FASTES 
T RELEASE RATE 

375 FORT=lT0300 
380 F= 20000+PEEK (54299)* 20,REM ADD OSC3 0 

UTPUT TO BASE FREQUENCY 
390 HF=INT(F/ 256),LF=F-256*HF,REM SPLIT N 

EW FREQUENCY INTO HIGH/LOW BYTES 

400 POKE54272,LF , POKE54273 ,HF ,REM SET NEW 
OSCI FREQUENCY 

410 NEXT,POKE54276,32 , POKE54296,0 
420 END 

The third osci llator o n the SID chip is our control 
oscillator, as VeOl is in Figure 5. We get access 
to a va lue corresponding to the wave shape of 
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Oscillator 3 in register 27 (54299) . If Oscillator 3 is 
set to a triangle wave, the va lues in register 27 
will go up from 0 to 255 and then down from 255 
to 0 in a symmetrica l rhythm. 

This is a nice shape fo r a siren sound, which 
is what Program 4 creates. Notice that the fre­
quency of Oscillator 3 in line 520 is very low. This 
va lue allows the tracing of the waveform to be 
hea rd as a siren. The range of frequencies under 
approximately 32Hz is ca lled the sub-audio range 
and refe rs to the fact that the actual waveform a t 
these frequencies is disce rnible as individual 
pulses instead of as a continuous tone. When 
Oscillator 3's frequency is increased into the audio 
range (above about 29), the quality of the resulting 
tone becomes enjoyably less predictable. 

Try POKEing 220 into 54286 at line 320 and 
running the rou tine. Note how the information in 
register 27 (54299) is utilized in line 380. It is in­
creased by a factor of 20 and then added to the 
base frequency of 20000. Program 4 a lso uses a 
Band Pass filte r, but for no particular reason other 
than simply to s tick one in . Try a different va lue 
for the waveform in line 330. If you use 64 as your 
va lue, be sure to add a line to set Oscilla tor 3's 
pulse width. 

The techniques of sound manipula tion de­
scribed above as used with an analog synthesizer 
have perhaps given you a better picture of the 
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workings of the SID chip. As you learn more about

the internal registers which control other func

tions, you will discover others just as interesting

as those discussed here.

Get a copy of the Commodore 64 Programmer's

Reference Guide and read about Ring Modulation,

Filtering, and other advanced techniques. Sound

effects are the most directly useful sound patches

to work with at the start. Program 5 is an example

of one I used for a Hangman program: it's the

sound of nails being driven into wood. Imagine

the other sound effects you can create for new

game ideas.

The User's Guide and Programmer's Reference

Guide have suggested patches for you to try out.

Put some FOR..NEXT loops in, as we did in line

260 of Program 3, to have the computer, in effect,

"adjust the pots" for you, as it alters individual

registers. Once you've found a patch you like,

save the register values for future reference. As

you become more acquainted with the ways that

sounds can be altered, you will find yourself

noticing the subtler shades of sound color. You'll

also begin to really know how the sounds on a TV

commercial, videogame, or science fiction movie

are created.

Program 5: Driving Nails Into Wood
700 FORI=0TO24:POKE54272+I,0:NEXT

710 CT=0

720 POKE54278/5:REM SUSTAIN/RELEASE

730 POKE5427 7,5:REM ATTACK/DECAY

740 POKE54276,129:REM NOISE WAVEFORM

750 P0KE54295/241:REM RES'NCE & VOICE

760 POKE54293,54:POKE54294,28:REM CUTOFF

770 READA:REM INPUT HI BYTE FREQ. VALUE

780 READB:REM INPUT LO BYTE FREQ. VALUE

790 IFB=-1THEN900:REM BRANCH ON END-OF-DA
TA

800 POKE54273/A:POKE54272,B:REM SET FREQ

810 FORT=1TO35;POKE54296,79:NEXT:REM TURN
ON VOLUME & FILTER

820 POKE54276,128:REM RELEASE CYCLE

830 GOTO730:REM GET NEW NOTE

840 DATA17,37,19,63,21,154,22,227,25,177,

28,214,32,94,34,175,34,255
845 DATA-1,-1

900 CT=CT+1:IFCT+1<6THENRESTORE:FORT=lTOl
00*CT:NEXT:GOTO770

910 POKE54296,0:REM TURN OFF VOLUME <§
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With P.A.I.., you gei 95 pages of aids, work-

shecls and logs. This is a complete collection

of reference material for all your programming
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workings of the SID chip. As you lea rn more abou t 
the inte rnal registers which control other func­
tions, you will discover others just as interesting 
as those discussed here. 

Get a copy of the Commodore 64 Programmer's 
Reference GlIide and read about Ring Modula tion , 
Filtering, and other advanced techniques. Sound 
effects are the most directly useful sound patches 
to work with at the sta rt. Program 5 is an example 
of one [ used for a Hangman program: it's the 
sound of nails being driven into wood. Imagine 
the other sound effects you can crea te for new 
game ideas. 

The User's GlI ide and Programmer's Referellce 
GlIide have suggested patches for you to try out. 
Put some FOR .. NEXT loops in, as we did in line 
260 of Program 3, to have the compute r, in effect, 
"adjust the pots" for you, as it alte rs individual 
registers. Once you 've found a patch you like, 
save the register va lues for future reference. As 
you become more acqua inted with the ways that 
sounds can be a lte red , you will find yourself 
noticing the subtler shades of sound color. You'll 
a lso begin to really know how the sounds on a TV 
commercial, videoga me, or science fiction movie 
a re created. 

Progrom 5: Driving Nails Into Wood 
7~~ FORI=~T024 , POKE54272+I,~ , NEXT 

71~ CT=~ 
72~ POKE54278,5,REM SUSTAIN/RELEASE 

73~ POKE54277,5,REM ATTACK/ DECAY 
74~ POKE54276,129,REM NOISE WAVEFORM 

75~ POKE54295,241,REM RES'NCE & VOICE 

76~ POKE54293,54,POKE54294,28:REM CUTOFF 

770 READA:REM INPUT HI BYTE FREQ. VALUE 

780 READB:REM INPUT LO BYTE FREQ. VALUE 

790 IFB=-1THEN900:REM BRANCH ON END-OF-DA 
TA 

800 POKE54273,A:POKE54272,B : REM SET FREQ 

810 FORT=1T035:POKE54296,79:NEXT:REM TURN 
ON VOLUME & FILTER 

820 POKE54276,128:REM RELEASE CYCLE 

830 GOT0730:REM GET NEW NOTE 
840 DATA17,37 ,19, 63 , 21 ,1 54,22 ,2 27,25 , 177 , 

28,214,32,94,34,175,34,255 
845 DATA-1,-1 
900 CT=CT+1:IFCT+1<6THENRESTORE :FORT=1TOl 

00*CT:NEXT:GOT077~ 
91~ POKE54296, ~,REM TURN OFF VOLUME © 

YOU CAN'T LIVE WITHOUT THEM! 
grafDOS ...... .. reg. S49Y;; • MINIMON . . reg. 829.95 • PEN PAL .. ...... reg. s9.9;; 

Three super packages thaI will enhance your 
emire Commodore 64 compu ter system! 
Wilh grafDOS, you gCI 40 NEW commands 
10 both BASIC and DOS. grnfDOS wi ll make 
life easier wi lh easy 10 usc, easy 10 remember. 

Apple- like disk commands, HIRES gra phics. 
LORES graphics. lexl commands and SPRITES. 
With ~tINIMON. you gel 20 NEW commands 
to exami ne memory. d isa~semble 6502 code, 
assemble code and much. much more! 

Wilh I' .A.L .. you get 95 pages of aids. work­
shccis and logs. This is a complclc collcclion 
o f refcrencc malcrial for all you r programming 
nccds! 

HUY ALL THlmE FOI{ ONLY S4·P; - YOU SAVE S44Y" - TH AT'S HALF PI{lCE SAVIN(iSI 
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sl3rgalC: 10 ad \'a nee up 10 12 lc\ cls . Super· 
faSI aClion as you shool up a frenzy. 
How long can yOIl survh'e? 

OUK 
U ST 1' 1110: 

Sll!lIarTriumph .... $24 .95 $19,95 

Bring a friend o ut for Ihis o ne as )'OU baltic 
it OUI agai nst each Olher in Ihis exciting 
HIRES space war game. You can e\'en modify 
a ll the paramelers to make e\'cr-changi ng 
variatio ns. A grea t two pla)'er game! 
Always challenging. 
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OUK 
I.I :..-r I'liitt. NfW! 

J Cyclon U fl . $34.95 S26.95 

Fast mO\'i ng act ion as you prOlcCI your OUI­
PC)§! from invading alicn ships. Very smooth, 
\'cr)' fasl graph ics ! 

DUST COVERS 
Altractive, brown vinyl covers. 

COMP UTER or DR IVE . . ...... S7.9S 
OLD STYLE DATASETfE ....... 53.9S 
NEW STYLE DATASETfE 53 .95 

---$ooERESTING SOfTWARE 
2110 1 S. Harvard Blvd. 

T o rra nce , CA 9050) 

(213) 328·9422 

V,:.al\ tCI Chn:k / MonC') Order -Add S2.00 
CA rnidenl !o add 6 '/: .... sal~ lax 

Ikalef inqui riC's in .. iled 
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COMMODORE 64

Dome Business System

(D)
Home Accountant (D)

Temple of Apshai (D)

Upper Reaches of Apshai

(D)
Curse of Ra (D)

Jumpman (D) (GREAT!!)

Coco (D)
Gridrunner (C)

HES Writer 64

Turtle Graphics II (C)

HES Mon (C)

frogger (T/0) (Great!!!)
'Jew Jawbreaker (0)

3enji Space Rescue

(D combo)

Tombs (T)

Word Pro 3 Plus (D)

(Great)

Shoplifter
Writer's Assistant (D)

-Ming Assistant (D)

Spread Sheet Assistant

(D)
Personal Finance

Assist (D)

Fast EQdie (D)

Zaxxon (D)

Witness (D)

Turmoil (D)

SquishM (D)

Snake Byte (D)

Type Attack (D)

Way Out (D)

Critical Mass (D)

3lade of Blackpool (D)

Kinder Comp (D)

(Children)

Facemaker (D)

(Children)

Hey Diddle Diddle (D)

Fort Apocalypse (0/T)

Survivor (D/T)

Touch Typing Tutor (T)

S44.95

56.95

29.95

14.95

14.95

29.95

37.95

29.95

37.95

44.95

29.95

27.95

23.95

35.95

21.95

71.95

Call us!

106.25

106.25

106.25

50.95

26.25

29.95

39.95
26.25

26.25

26.25

29.95

26.25

26.25

26.25

25.95

29.95

25.95

26.25
26.95

14.95

Touch Typing Tutor (D)

Robbers of the Lost

Tomb (T/D)
Data Manager (T/D)

Adventure Pack I or II (T)

Grave Robbers (T)

Trek (T)

Annihilator (T)

Kongo Kong (T)
HES Modem

VIC-20
Apple Panic (C)

Choplifter (C)

Astroblitz (C)

Trashman (C)

Black Hole (C)

Household Finance (T)

Rat Hotel (C)

Pipes (C)

Home/Office (T)

Sword of Fargoal (T)

(Expanded)

Rescue at Rigel (T)

(Exoanded)
HES Mon (C)

HES Writer (WP) (C)

Agressor (C)

Synthesound (C)

Shamus (C)
Robot Panic (C)

Pirate's Peril (C)

Gridrunner (C)

Turtle Graphics (C)

Vic Forth (C)

Deadly Duck (C)

Fasl Eddie (C)

Turmoil (C)

Type Attack (C)

Astro Patrol (T)

River Rescue (C)

Mutant Herd (C)

Fourth Encounter

Submarine Commander (C)

Grave Robbers (T)

Kongo Kong (T)

Nile Rider (T)

Trek (T)

HES Modem

S 18.95

18.95

18.95

14.95

14.95

12.95

16.95

18.95

67.95

$29.95

29.95

29.95

29.95

29.95

21.95

29.95

29.95

21.95

21.95

21.95

29.95

29.95

29.95

44.95

29.95
29.95

29.95

29.95

29.95

44.95

27.95

29.95

29.95

29.95

14.95

31.95

31.95

31.95

31.95

11.95

14.95

9.95

12.95

67.95

To Order: Send certified checks, money orders, or use your

Master Card or Visa and call 800-343-8019. From inside New

Hampshire call 603-542-6175. Personal

require two to three weeks to clear. All

change without notice. Please include

(1-100 pcs.) for postage and handling.

Other countries in

clude 10% for

P&H. For C.O.D.

$3.63 shipping and

handling. Hours:

Monday thru Satur

day -8:001 to 10:00

Eastern Time.

or company checks

prices are subject to

$2.00 per package

Canada $5.00 P&H.

UNIVERSAL

SOFTWARE
The Best Software lor Less

P. O. Box 955

Claremonl. N.H. 03743

CALL NOW • 1-800-343-8019 • TOLL FREE

More
"Gillon-Me's"

with .

MASTERMATH
Motivated It t« lap

Master Math is mere than just a comprehensrve softwore packoge foi teaching grades 8-

12 math, ffs specifically deagned to Duild ond hotd interest ond enthusiasm so students

can team faster... retain mere ond te proud ana confident enough to shew it.

Regardless of the student's starring level. Master Math will help develop maiti proficiency

wittv

• Easy tc use operation. • Success orientation • One-on-one nstrucfion

• Clear, concise concepts • High resolution color gtaphes.

• Imaginative games. • Serf-paced learning • Hgh student interaction

Master Math was developed by a professional math educator in The U.K. where it has been

approved as a ieamirg aide. Also, it has been tested in public and pm/afe schools in the

US tt's received highry favorable reviews in both countries

Master Math runs on Apple H/-/E. Commodore PET and CBM 8032. It's comprised of 6

independent discs or tapes with ever 50 individual subjects. Coverage includes Algebra,

Trigonometry. Geometry. Statistics and Base Accounting Teachers support materials

ccmplete this valuable learning package

To find cut what motrvaticn can mean to your math classes, fill out the coupon and mail it

along with $150 for your lOday tnal O you can order one for enly S3Q Gut no matterwhich

way you choose to review Master Math, rf you are not thoroughly satisfied with rts perfor

mance or results, return it to us for a full and cheerful refund Telephone orders are gladly

occepted Call (207) 336-2500.

SIMfLL PRODUCTIVE COMUJTtR SOf TWAKI ~ —■=!=;—~-=-

800-227-1836
f> BOfU! MJCKIIiUl MAIM OitlO USA 1OI

I'd like to put Matter Math to work In my cins*.

Please tend me the Indicated discs Q or casietto Q

Cily Stale Zip

tar

P.O. number Vila Master Chi'oe Eip Dale

Checks or money ciders may be made out to PMI. Inc

Please indicate which discs for single orders.

D Mai

_ Mat

D Mat

D Mat

Stat

D Mat

Sta

O Mat

Matti 1 4 programs on Numbers, Logs, and Antilogs. $30.

Math 2 7 programs on Algebra and sets. S30.
Math 3 S programs on areas ana volumes. $30.

Math 4 Test problems. 12 programs. 26 topics. Factors. Interest,\

cs. Trig.. Calculus. Percents, Bases and Exponents. $30.

Math 5 Test problems. 12 programs, 33 topics Algebra, Geometry.!

cs. ratios and exponents. $30. '
Math 6 Tesi problems. 7 programs. 20 topics. Geometry. LCM.J

mappings. Fractions, AlgeOra. Currency. $30.

D COMPLETE PACKAGE $150.00

Check hardware D Apple II/-/E ■ D Commodore PET"
D CBM 8032- D C64™ DVic 20 (MM 4 4 5 only)
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. 1>-\'011 , 1 

1>-1l1l\I> , ",,,,all> · 
• 0 oil " SOl'" 

IlI1C'?;" 7)IIIC\al, 
\01 \0"" WIII>'f.1 

C~\ "S 'OliO Touch Typing Tutor (D) 
Robbers of the lost 

COMMODORE 64 Tomb (T I D) 
Data Manager (TID) 

Dome Business System Adventure Pack I or II (T) 
(D) 544.95 Grave Robbers (T) 

Home Accountant (D) 56.95 Trek (T) 
Temple at Apshai (D) 29.95 Annihilator (T) 
Upper Reaches of Apshai Kongo Kong (T) 
(D) t4 .95 HES Modem 

Curse at Ra (D) t4 .95 
Jumpman (D) (GREATII) 29.95 VIC-20 
Coco (D) 37.95 Apple Panic (C ) 
Gridrunner (C) 29.95 Chopliher (C) 
HES Writer 64 37.95 Astroblitz (C) 
Tunle Graphics tl (C) 44.95 Trashman (C) 
HES Man (C) 29.95 Black Hole (C) 
Frogger (T I D) (Great!!!) 27.95 Household Finance (T) 
New Jawbreaker (D) 23.95 Rat Hotel (C) 
Benji Space Rescue Pipes (e) 
(0 combo) 35.95 Home/ONice (T) 

Tombs (T) 21 .95 Sword of Fargoal (T) 
Word Pro 3 Plus (D) (Expanded) 

\'OWI 

518.95 

18.95 
18.95 
14.95 
14.95 
12.95 
16.95 
18.95 
67.95 

529.95 
29.95 
29.95 
29.95 
29.95 
21.95 
29.95 
29.95 
21.95 

21.95 
(Great) 71.95 Rescue at Rigel (T) 

Chopliher Call us! (Expanded) 21.95 
Writer's Assistant (D) 106.25 HES Man (C) 29.95 
Filing Assistant (D) 106.25 HES Writer (WP) (C) 29.95 
Spread Sheet Assistant Agressor (el 29.95 
(D) 106.25 Synthesound (C) 44.95 

Personal Finance Shamus (e ) 29.95 
Assist (D) 50.95 Robot Panic (C) 29.95 

Fast Eddie (D) 26.25 Pirate 'S Perit (C) 29.95 
Zaxxon (D) 29.95 Gridrunner (C) 29.95 
W,ness (D) 39.95 Tunle Graphics (C) 29.95 
Turmoil (D) 26.25 Vic Fonh (C) 44 .95 
Squish 'M 10) 26.25 Deadly Duck (C) 27.95 
Snake Byte 10) 26.25 Fast Eddie IC) 29.95 
Type At1ack (D) 29.95 Turmoil (C) 29.95 
Way Out (D) 26.25 Type At1ack (C) 29.95 
Critical Mass (D) 26.25 Astro Patrol (T) 14.95 
Blade of Blackpoole (D) 26.25 River Rescue (C) 31.95 
Kinder Camp (D) Mutant Herd (C) 31.95 

(Children) 25.95 Founh Encounter 31.95 
Facemaker (0) Submarine Commander (el 31.95 

(Children) 29.95 G"ve Robbers (T) 11 .95 
Hey Diddle Diddte 10) 25.95 Kongo Kong (T) 14.95 
Fan Apccalypse (D/T) 26.25 Nite Rider (T) 9.95 
SUNivor (D/T) 26.95 Trek (T) 12.95 
Touch Typing Tutor (T) 14.95 HES Modem 67.95 

To Order: Send certified checks. money orders. or use your 
Master Card or Visa and call 80()'343-8019. From inside New 
Hampshire call 603-542-6175. Persona) or company checks 
require two to three weeks to clear. All prices are subject to 
change without notice. Please include $2 .00 per package 
(HOO pcs .) for postage and handling. Canada $5.00 P&H. 
Other countries in­
clude 10% for 
P&H . For C.O.D. 
$3.63 shipping and 
handling. Hours: 
Monday thru Satur­
day -8:00 to 10:00 
Eastern Time. 

UNIVERSAL 
SOFTWARE 
The Best Software for Less 
P. O. 60)( 95S 
Claremont. N.H. 03743 

CALL NOW -1·800·343·8019 - TOLL FREE 

More 
"Call-on-Me's" 

with 

MASTER MATH 
MothutIon b he '-Y. 
tv'asTet Mcm is rroe ft1O"l1.JSto co , p .... oar 1:SM::19OtTv.o:e pocI«)Qe fO"teocning gro:ias a.. 
121'T'Cfn. IT's spec:licot{ dasigred 10 bUId crd I'dd inlewest and enttuiosm so studenlS 
COl learn Iosler ... /900 rroe ... ord be pro..d and ccrlident EIOClUQI"IIO ~ it. 

RegOIcfless cJ Itle st\.danfs srortrQ IEM::II. Moster Math will"et> deI.eIop mom pfOI'idency 
wiTI'\: 

• Easy 10 U99 q::eroticn • SUccess orientation • 0'l9-0n-0n& hsIn..ction 
• Clear, CCf'Cise cx::t'C8ph. • High I1)5CIUion coler gq:t'oIcs. 

• mogrotill9 games. • SeI11XX6d 1eorrirQ. • High sn...denllnlerocticn 

M::Jster oVICJIt\.....as deM3Ic:ped by a p-ofassiaol mom eduo::JTa in the UK ~ it has been 
q::pro.OO as a Ieaming aide . .A.lso. it hos been tested in p.bIiC ord pri\Ote schools In the 
u.s. II's rec:eM9cJ highly lcM::robIe I9\Iiews in tom COXltries 

f.Iosfer Mcm r..ns en.Acple U/. / E. CcmrTcx:ba PET Old C8tv1 fOJ2. IT's c:orrpised a 6 
i Wpeo de< If dscs cr !opes with 0.9' to nctvD..ol Slbjects. Co,Qoge ~ Algebra. 
Trigc:nCn'eITy, Geornany. Stotistic::s and Base Ac:co..nlng. Teoc:her's S\.QXlfT moloriols 
COI"I"PIele !his ..ok..oble IeorrW1g pockoge. 

Tofind o.stwnot rrotM:Iticncon mean IOyo..l' matnc~ fiBou1 me~ond moil it 
oIcng with 5150 !or '(01.110 day trial Q 'y'OU con CJdef one fer Cr.iy s.:o. But no matterwnich 
w=:y ',OJ Choae to ~ Waster rv1ot11. if.,ou em nollhOO.Jghly satisfied""';l11 lis pef1a­
morce Of /OSIJt$. JOh..m it 10 us 10' a tua and cheew1uI ret\..od. TeIephorw:I 0Iders ore glOdt-,l 
occepled. Co3 (207) 336-28)1 

SlMfU 1"IIOCUCl 1V[ CO\1/U TUI. SOfTWARt 

800-227-1836 

.-~----------------------------I rd 16k. to put Muter Mill, to work In my c:l8u. 
I PIe ... ~ me the Indk:llt.d cllCa 0 or ~ D. 
I 
r N.me TiUe 
I 
I School Phone 

SI'H, 

Ci.y St.,. Zip 

ChICk. or money Of(l,., m.y be .... d. out .0 PM •. Inc: 

Please indicate which discs lor single order • . 
a M •• t,r Math 1 4 programs on Numbers, Logs, and Antilogs. $30. 
e Maal.r "ath 2 1 programs on Algebra and sels. $30. 
a .... ,.,. "ath 3 8 programs on areas and volumes. $30. 
e .... I.r "alh" Test problems. 12 programs, 26 topics. Factors. Interest, 1 

Statistics, Trig .. Calculus, Percents. eases and exponents. $30. 
a .... t.r Math 5. Test problems. 12 programl, 33 10plcs. Algebra , Geometry, 1 

Statistics. rat ios and e~pon8nta. $30. 1 
a .... t.r ... th e Test problems, 1 programl. 20 topics. Geometry, lCM.-

mappings, Frictions, Algebre. Currency, $30. 1 
e COMPLETE PACKAGE $150.00 I 

I 
Check hardware a Apple II I - I E" a Commodore PET" _ 

a CBM 8032" e C6 .... avlC 20 (MM .. & 5 only) I 

-----------------------------_._. 
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Atari Safe RAM
E H Foerster

Are you tired of waiting while your BASIC program

initializes? Would you like to save two-thirds of the

memory required to store the DATA statements for your

USR routines, character sets, or player/missile data?

Would you like to save data generated by your program

along with the program using just SAVE commands?

This article will show you how to create protected and

SAVEable RAM within the BASIC token program.

Several USR routines are also included to allow you to

add or delete safe RAM, move data in memory, and point

a string to any place in memory. Also, the game "SKI!"

illustrates these techniques in a practical, executable pro-

gram. And each of these utilities does its job in a fraction

ofa second.

The Atari 400/800 computers provide page six as

free RAM to be used by BASIC. However, to use

this RAM, the information must be stored in

DATA statements in the BASIC program and

then transferred to RAM using READ and POKE

loops. This often delays the start of a program

while the initialization routine is processed. You

are also limited to 256 bytes when using page six.

A technique commonly used to circumvent

this problem is to put the desired file in a string at

the beginning of the string array storage area

(STARP). The pointer to STARP is then moved

past the desired file. When the program is SAVEd,

the file is SAVEd along with the program. This

technique requires special programming not only

to save the file, but also to move the pointer back

after the program is LOADed into the computer.

You must insure that the pointers are not moved

a second time when a program is executed fol

lowing an initial run.

But there is another location within the BASIC

token program that can be used to save and store

data. The procedure we'll discuss will provide all

the RAM you need at this location and protect it
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from any additions, deletions, or changes in the

program. This protection, of course, does not

extend to direct POKEs to this area.

No special routine will be needed to protect

this RAM area once it has been inserted in the

program. The RAM area and the information

stored in it will remain there even when the pro

gram is SAVEd. The information is available im

mediately after the program is loaded and can be

moved rapidly from this location to anywhere in

memory using the MOVE DATA routine provided

in this article.

Using The Pointers

Before explaining the technique, let's briefly re

view the BASIC token program. There are several

sections to every BASIC program, each with a

two-byte pointer to a particular memory address.

The address of the location is obtained by multi

plying the second byte by 256 and adding the first

byte. The location, name, and purpose of the

pointers for the Atari BASIC token program are:

128,129 LOMEM: A 256-byte section used by

BASIC for temporary storage.

130,131 VNTP: A table containing a list of all

the variable names.

132,133 VNTD: Ending address of variable

name table, plus one, one byte containing a

zero when fewer than 128 variables have

been used.

134,135 VVTP: Variable value table containing

values for scalar variables and offset dimen

sion, and length for arrays and strings.

136,137 STMTAB: Statement table containing

the tokenized version of program state

ments.

138,139 STMCUR: Current statement being

executed.

Atari Safe RAM 
E H Foerster 

Are you tired of waitil1g while your BASIC program 
il1itializes? Would you like to save two-thirds of the 
memonJ required to store the DADI statements for your 
USR routines, character sets, or player/missile data? 
Would you like to save data generated by your program 
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gram. And each of these utilities does its job in a fraction 
of a second. 
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free RAM to be used by BASIC. However, to use 
this RAM, the information must be stored in 
DATA statements in the BASIC program and 
then transferred to RAM using READ and POKE 
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while the initia lization routine is processed . You 
are also limited to 256 bytes w hen using page six. 

A technique commonly used to circum vent 
this problem is to put the desired file in a string at 
the beginning of the string array storage area 
(STARP). The pointer to STARP is then moved 
past the desired file. When the program is SAVEd, 
the file is SAVEd along with the program. This 
technique requires special programming not only 
to save the fil e, but also to move the pointer back 
after the program is LOADed into the computer. 
You must insure that the poin ters a re not moved 
a second time when a program is executed fol­
lowing an initial run. 

But there is another location within the BASIC 
token program that can be used to save and store 
data. The procedure we'll discuss will provide all 
the RAM you need at this location and protect it 
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from any additions, deletions, or changes in the 
program. This protection , of course, does not 
extend to direct POKEs to this area. 

No special routine will be needed to protect 
this RAM area once it has been inserted in the 
program. The RAM area and the information 
stored in it will remain there even w hen the pro­
gram is SAVEd. The informatio n is availa ble im­
mediately after the program is loaded and can be 
moved rapidly from this location to anywhere in 
memory using the MOVE DATA routine provided 
in this article. 
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Before explaining the technique, let's briefly re­
view the BASIC token program. There are severa l 
sections to every BASIC program, each with a 
two-byte pOinter to a particular memory address . 
The address of the location is obtained by multi­
plying the second byte by 256 and adding the first 
byte. The location, name, and purpose of the 
pointers for the Atari BASIC token program a re: 

128,129 LOMEM: A 256-byte section used by 
BASIC for temporary storage. 
130,131 VNTP: A table contain ing a list of all 
the variable names. 
132,133 VNTD: Ending address of variable 
name table, plus one, one byte conta ining a 
zero when fewer than 128 variables have 
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134,135 VVTP: Variable value table containing 
values for scalar variables and offset dimen­
sion, and length for arrays and strings. 
136,137 STMTAB: Statement table containing 
the tokenized version of program state­
ments. 
138,139 STMCUR: Current statement being 
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COMPUTERS
First Book Of Atari Graphics

Authors:

Price:

On Sale:

COMPUTE! Magazine

editors and contributors

SI 2.95

Now

COMPUTE!, the leading magazine of home,

educational, and recreational computing,

has led rhe way for Atari owners since the

computers were first introduced in 1979.

COMPUTE! has published scores of articles

on Atari graphics, and was the first to di

vulge many important details on such tech

niques as redefined characters, custom

graphics modes, and player/missile

graphics. But those articles are scattered

across dozens of issues, many of which are

scarce or out of print.

That's why the editors of COMPUTE!

decided to gather the very best Atari

graphics articles published over the past

three years into COMPUTE! s First Book Of

Atari Graphics. From the fundamentals ro

advanced techniques, here are some of the

most instructive articles ever published for

the Atari.

But that's not a\\. COMPUTE/'s First

Book OfAtari Graphics also presents articles

never before published anywhere, and

additional sections written especially for

this book. These include "The Basics Of

Atari Graphics," an introductory tutorial

which prepares beginners for the rest of the

book; "How To Design Custom Graphics

Modes," which covers the fundamentals of

mixing modes on a single screen; and

"Introduction To Player/Missile Graphics," a

guide to understanding one of the Atari's

most advanced features, written by Bill

Wilkinson, a COMPUTE! columnist and a

creator of Atari BASIC and the Atari Disk

Operating System.

Numerous other articles include "De

signing Your Own Character Sets," a new

and improved "SuperFont,""High Speed

Animation With Character Graphics." "Ani

mation And Player/Missile Graphics," "The

Collision Registers," and "GRAPHICS 8 In

Four Colors Using Artifacts." There's even a

brand new article by Wilkinson. "The Priority

Registers," which for the first time shows

how to use player/missile graphics to create

a fifth player.

In the COMPUTE! tradition. Atari

Graphics is crisply written and edited to be

useful to beginners and experts alike. And it's

access to its dozens of ready-to-type program

Introduction

16

1 Chapter One: Fundamentals Of Atari Graph
•* The Basics Of Atari Graphics .

Robert C. Luck

ics

s For Graphics Storage

OLORAdLOCAT20 Using ^COLORAndLOCATEInstrucdons
In I rogram I'ong-TvpeCames

: Customizing The Graphics Modes

Tom R. Halfhil]

Michael Boom

23
25
37

41

44

46

Michael A. Greenspan

Al I he Bottom Of Your Screen
Printing Characters In Mixed
Add A Text Window To GRA.

g Graphics Modes 0 And S

51 ChapterThreeiRedefiningCharacterSets
62

77

R-Alan Belke
r Cr<iig Patche.t
Charles Brannon

Douglas Crockford

Designing Your Own Character Sets
SuperFont

Character Set Utilities

89 Chapter Four: Animation With Character Graphics
98

108

• Craig Patchett

Charles Brannon
■ - ■ Fred Pinho

127

120
140
154

164
172
184
188
102

201

203
208
215
224
236

239

245
246

Using TextPlot For Animated Games' Charles Brannon
High-Speed Animation With CharacterGrapl ' P'°tkinhics

^Animation With Player/Missile Graphics

Adding High-Speed Vertical PositionL Kenneth Grace, jr.
to P/M Graphics l

P/M Graphics Made Easy." Dilvid H- Markley
Tom Sak and Sid Meier

p e Easy.

Animation And P/M Graphics 1°™ Sak and
Extending Player/Missile Graphics Tom Sak and
Th Clli Eri

d Sid Meierg yMissile Graphics
The Collision Registers EricStoItman
The Priority Rasters Matt Giwer

Hill Wilkinson

AUri V,deo Graphics And Th^eu^GTIA
a*- 1,5*° Sraphics And ThL> New G
Atari Vide0 Graphics And Tli

■ ■ David Diamond

CraigChamberiain

s»ng Convenes (Undo Tn Tvpins In Programs,
Joseph Trem

spiral-bound for easy

listings.

Available at computer dealers and bookstores nationwide. To order directly call TOLL FREE 800-334-0868. In North

Carolina call 919-275-9809. Or send check or money order to COMPUTE! Books, P.O. Box 5406, Greensboro, NC 27403.

Add S2 shipping and handling. Ouiside the U.S. add S5 for air mail, S2 for surface mail. All ordeis prepaid, U.S. funds only.
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140,141 STARP: String array storage area.

When a program is SAVEd, LOMEM is sub

tracted from each of the pointers, and these values

are SAVEd. Along with these pointers, all the

information from VNTP up to STARP is SAVEd.

When a program is LOADed, the reverse process

occurs. This process is necessary because the ad

dition of peripheral devices such as disk drives

changes the value of LOMEM and thus the loca

tion of the BASIC program.

These pointers and the contents of the various

sections are not static, but are moved around in

memory as additions and deletions are made.

The use of a.new variable name - even in direct

mode (no line number) - creates changes in the

program even though no changes in the listed

program occur. The new name is added to the

variable name table. The pointers from VNTD to

end are incremented by the length of the name

and the contents of VNTD to end-of-program are

moved up in memory by the length of the name.

Then eight bytes are reserved at the end of the

variable value table, and the contents and pointers

for STMTAB to end-of-program are similarly

moved.

RAM Utilities

If we want to create RAM space for our own use

within the BASIC program, several requirements

must be satisfied. The area must be located in a

place where it will be SAVEd when the program

is SAVEd. The area must be in a location where

any changes in the program (either in the direct

mode or program mode) will not only leave the

contents of the area intact, but also move the con

tents when the adjoining area is moved. Since the

RAM area is not static, we also must have a pointer

to this area. An area created between VNTD and

VVTP is the only area that meets these require

ments. Because VNTD is always one byte long,

the location of safe RAM can be calculated from

the formula:

PEEKU32) +1 + 256TEEK(133)

Enter and run Program 1, and the routine for

adding RAM along with four other utilities will be

installed in safe RAM at location VNTD +1. You

can now delete all program lines and save these

utilities in a blank program for future use. You

may want to leave a REM statement just to remind

you what is in the program. The utilities and the

calls for these utilities are as follows:

Add RAM: A = USR(VNTD +1, bytes of

RAM)

Delete RAM: A = USR(VNTD +12, bytes of

RAM)

Move Data: A = USR(VNTD + 23,destination,

source,bytes)
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String Assign: A = USR(VNTD + 90,ADR

(string),dimension,length,desired location)

where VNTD= PEEK(132) + 256xPEEK(133)

You need to be careful when using these and

other machine language routines. A mistake in

any of the USR statements will more than likely

lock up your computer. So before executing one

of these calls, double-check your typing. If it is

part of a program, SAVE the program before run

ning it. Then if the computer locks up, shut it off,

LOAD your program back in, and correct the mis

take. No test is included in these routines to check

for the correct number of arguments in the USR

statement. If only one or some of the routines are

needed for your program, then only those portions

can be retained. We'll talk more about this later.

If you look at Program 1, you will notice that

the Add RAM and Delete RAM routines are each

only 11 bytes long. How do we go about moving

all those pointers and memory with just 11 bytes

of code? Why not let BASIC do it for us? The mem

ory manager routines are located in the Atari

BASIC cartridge at location 43135-43358 ($A87F-

SA95E). All our USR routine does is load the 6502

registers with the appropriate values and then

jump to the memory manager routines.

Routine Features
The Add RAM routine cannot create RAM and is

therefore limited by the amount of memory in

your computer. If you attempt to add more bytes

than are available, an "ERROR 2 AT LINE X"

message is returned. Memory is always added at

the current location of VVTP. Thus, any additional

RAM is added at the end of current safe RAM.

The Delete RAM routine similarly deletes

RAM at the end of current safe RAM. However, if

you try to delete more bytes than were previously

added, you might as well start all over.

The Move Data routine lets you move a block

of data rapidly from one place to another in mem

ory, including safe RAM. For example, moving

IK of data takes about 13 seconds using a PEEK

and POKE routine. Using the Move Data routine,

this same move takes a fraction of a second.

The move routine can even move a section of

memory into an adjacent overlapping area without

erasing any part of it. To demonstrate this point,

execute the following line:

DIM A$(9):A$ = "ABCDEF":A$(4) = A$:?A$

The result: A$= "ABCABCABC". What happens

is that the origination string is changed by the

destination string during the transfer of data.

However, the Move Data routine moves bytes

starting with either the first or last byte of the

section of code to be moved, depending on

whether the movement is forward or backward in

memory. If you execute the following line:

140,141 STARP: String array storage a rea . 

When a p rogram is SAVEd, LOMEM is sub­
tracted from each of the p ointers, and these values 
are SAVEd . Along with these pointers, all the 
information from VNTP up to STARP is SAVEd . 
When a program is LOADed, the reverse p rocess 
occurs. This p rocess is necessary because the ad ­
dition of peripheral devices such as disk drives 
changes the value of LOMEM and thus the loca­
tion of the BASIC program. 

These pointers and the contents of the various 
sections are not s tatic, but are moved around in 
memory as additions and deletions are made. 
The use of a. new variable name - even in direct 
mode (no line number) - creates changes in the 
progra m even though no changes in the li sted 
p rogram occur. The new name is added to the 
va riable name table. The pointers from VNTD to 
end are incremen ted by the length of the name 
and the contents of VNTD to end-of-program are 
moved up in memory by the length of the name. 
Then eight bytes are reserved at the end of the 
va riable va lue table, and the contents and pointers 
for STMT AB to end-of-program are similarly 
moved. 

RAM Utilities 
If we want to crea te RAM space for our own use 
within the BASIC program, several requirements 
mus t be sa tisfied . The area must be located in a 
place w here it will be SAVEd when the program 
is SAVEd. The area must be in a loca tion where 
any changes in the program (either in the direct 
mode or program mode) will not only leave the 
contents of the area intact, but also move the con­
tents w hen the adjoin ing area is moved . Since the 
RAM area is not static, we also must have a poin ter 
to this area. An area created between VNTD and 
VVTP is the only area that meets these require­
ments. Because VNTD is always one byte long, 
the location of safe RAM can be ca lcu la ted fro m 
the formula: 

PEEK (132) + 1 + 256'PEEK(133) 

Enter and run Program 1, and the routine fo r 
adding RAM along with fo ur other utilities will be 
ins talled in safe RAM at location VNTD+ 1. You 
can now dele te all program lines and save these 
utilities in a blank p rogram for fu ture use. You 
may want to leave a REM statement just to remind 
you w hat is in the progra m. The utilities and the 
ca lls for these u tili ties are as follows: 

Add RAM: A = USR(VNTD + 1, bytes of 
RAM) 

Delete RAM: A = USR(VNTD + 12, by tes of 
RAM) 
Move Data: A = USR(VNTD + 23, destination, 
source, bytes) 
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String Assign: A = USR(VNTD + 90, ADR 
(s tring), dimension, length,des ired loca tion) 
w here VNTD = PEEK(132) + 256xPEEK(133) 

You need to be ca reful w hen using these and 
other machine language routines. A mistake in 
any of the USR sta tements w ill more than likely 
lock up your computer. So before executing one 
of these calls, double-check your typing . If it is 
part of a program, SAVE the program before run­
ning it. Then if the computer locks up, shut it off, 
LOAD your program back in, and correct the mis­
take . No test is included in these routines to check 
for the correct number of arguments in the USR 
statement. If only one or some of the routines are 
needed for your program, then only those portions 
can be re tained . We'll talk more about this later. 

If you look at Program 1, you will notice that 
the Add RAM and Delete RAM routines are each 
only 11 bytes long . How do we go about moving 
all those pointers and memory with just 11 bytes 
of code? Why not let BASIC do it fo r us? The mem­
ory manager routines are located in the Ata ri 
BASIC cartridge at location 43135-43358 ($A87F­
$A95E). All our USR routine does is load the 6502 
registers with the appropriate va lues and then 
jump to the memory manager routines. 

Routine Features 
The Add RAM routine cannot crea te RAM and is 
therefore limited by the amount of memory in 
your computer. If you attempt to add more bytes 
than are available, an "ERROR 2 AT LINE X" 
message is returned . Memory is always added at 
the current loca tion of VVTP. Thus, any additional 
RAM is added at the end of current safe RAM. 

The Delete RAM rou ti ne simila rly deletes 
RAM at the end of current safe RAM. However, if 
you try to delete more bytes than were p reviously 
added , you migh t as well start all over. 

The Move Data routine lets you move a block 
of data rapid ly fro m one place to another in mem­
ory, includ ing safe RAM. For exam ple, moving 
1K of data takes about 13 seconds using a PEEK 
and POKE rou tine. Using the Move Da ta routine, 
this same move takes a fraction of a second . 

The move routine can even move a section of 
memory into an adjacen t overlapping area without 
erasing any part of it. To demonstrate this point, 
execu te the following line: 

DIM A$(9):A$ ; " ABCDEF":A$(4) ; A$:? A$ 

The resul t: A$ = " ABCABCABC". What happens 
is that the origination sb·ing is changed by the 
destina tion string during the tra nsfer of data. 
However, the Move Data routine moves bytes 
starting with either the first or last byte of the 
section of code to be moved , depending on 
whether the movement is forward or backward in 
memory. If you execute the following line: 



DIMA$(9):A$"ABCDEF":A = USR(PEEK(132)+23

+ 256xPEEK(133),ADR(A$> + 3,ADR(A$),6):?A$

the resulting A$ equals "ABCABCDEF". So A$(4)

actually is equal to the original A$.

It is possible to use this routine for many pur

poses including player/missile movement. I have

not tested to see what would happen if the routine

were called from a Vertical Blank Interrupt. Since

the routine uses part of the memory manager

routine and some of BASIC'S zero page, it might

interfere with the BASIC program. If this occurs,

then the Vertical Blank Interrupt must first save

locations $99-9C and then restore them at the end

of the routine.

Safe Strings

Safe RAM may also be used for storing strings

using string manipulation techniques. The String

Assign routine readily performs that task for us.

Usually strings are manipulated by changing val

ues in the variable value table. Bytes two and three

must be changed to contain the low and high bytes

of the offset of the location of the address of the

string from STARP. Safe RAM, however, is located

before STARP, and the offset from STARP is nega

tive. To get a positive offset for a string located

before STARP, we must add 65536 to the location

before subtracting STARP and converting to a

low and high byte offset. We are simply assuming

that memory wraps around to zero when top-of-

memory is reached.

Before we get too involved in how to calculate

offset and where to POKE the values, let's look at

the String Assign routine. This routine will calcu

late the offset for you and POKE it, the current

length, and dimension values into the corre

sponding bytes in the variable value table for the

variable identified by ADR(string). All you need

to do is provide the address where the routine is

located, the dimension, the length, and where

you want the string to be located.

Before going to the String Assign routine,

you must DIM the string to avoid getting an

ERROR 9 message. But to save memory in the

string array area, DIMension the string to length

one. Then call the routine and change to the de

sired dimension. The term ADR(string) in the

USR call is not used directly, but is used by the

routine to identify the string to be changed. If you

have ever tried string manipulation by calculating

and POKEing string offsets, then you will certainly

appreciate this routine.

String Assign is best used in a program. If

,used in direct mode, it is best done with all state

ments in a single, direct mode line. If, for example,

you locate A$ at location 1536, the address for A$

will remain at 1536 while the direct line is being

executed or while a program is running. But as

soon as the program returns with a READY, the

address for A$ will change.

There is a good reason for this. Any line that

is typed in direct mode is entered as the last line

in the statement cable. STARP is moved backwards

or forwards in memory, depending on the length

of the line. Along with STARP, all pointers

(offsets) for strings and arrays are changed ac

cordingly. A string residing in the normal string

array area can still be printed. However, a string

moved outside that area will have only its offset

changed, but not its location.

This routine can be used to clear memory for

player/missile graphics. Point string A$ to the

location of the player/missile area and set length

and dimension to the number of bytes to be cleared

with the String Assign routine. Then follow with

the statement:

A$(l,l) = CHR$(0):A$(2) = A$

Deleting The Utilities
If, after finishing a program, you want to delete

part or all of the utility routines, you must perform

several steps:

1. Move the utilities to location 1536 + 1 (page

six). Then use the USR routines in page six to

perform the remaining steps. Substitute 1536 for

VNTD in the USR calls.

2. Move the routines you want to keep to the

beginning of safe RAM.

3. Delete the remaining safe RAM.

4. Change all lines in the BASIC program

that contain references to safe RAM to the new

location within safe RAM (e.g., the first argument

of the USR routines).

5. SAVE the program.

Safe RAM can be used for USR routines,

player/missile data, custom character sets, and

strings. But certain rules must be followed. For

example, only relocatable USR routines can be

left in safe RAM. Others must be moved to their

designated location. If you want to change a pro

gram containing a USR routine, try the program

by leaving it in safe RAM. If it does not work there,

transfer it to the prescribed location using the

Move Data routine. Character sets must be located

on a IK or 1/2K memory boundary and must be

moved from safe RAM to their correct location.

Even though data must be moved from safe

RAM to another location, you will still save more

memory than when using DATA statements. For

example, the 133 bytes of data in Program 1 occupy

a total of 555 bytes when stored in the DATA state

ments. This is because each digit of each number

and each comma occupies one byte of memory in

the BASIC token program.

A Practical Application For Safe RAM
As an example of the improvements which can be

made using this technique, I have converted

DIM AS(9):A$" ABC DEF":A = U5R(PEEK(132) + 23 
+ 256xPEEK(133),AD R(AS) + 3;ADR(A$),6):? A$ 

the resulting A$ equals " ABCABCDEF" . So A$(4) 
actually is equal to the original A$. 

It is possible to use this routine for many pur­
poses induding player/missile movement. I have 
not tested to see what wou ld happen if the routine 
were called fro m a Vertical Blank Interrupt. Since 
the routine uses part of the memory manager 
routine and some of BASIC's zero page, it might 
interfere with the BASIC program. If this occurs, 
then the Vertica l Blank Interrupt must first save 
locations $99-9C and then restore them at the end 
of the routine. 

Safe Strings 
Safe RAM may also be used for storing strings 
using string manipula tion techniques. The String 
Assign routine readily performs that task for us. 

address for A$ will change. 
There is a good reason for this. Any line that 

is typed in direct mode is entered as the last line 
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of the line. Along with STARP, aU· pointers 
(offsets) for strings and arrays are changed ac­
cordingly. A string residing in the normal string 
array area can still be printed. However, a string. 
moved outside that area will have only its offset 
changed, but not its loca ti on. 

This routine can be used to clear memory for 
player/missile graphics. Point string A$ to the 
location of the player/missile area and set length 
and dimension to the number of bytes to be cleared 
with the String Assign routine. Then follow with 
the statement: 
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"SKI!" (Atari version of "Slalom") from February

COMPUTE! to initialize from safe RAM (see Program

2). The 15-second initialization has been cut to

just a fraction of a second. And preloading the

data into safe RAM saves 930 bytes more than the

original initialization routine.

Other additions include a USR routine to

generate the course, with the option of viewing

the course before running it. Control of the skier's

horizontal motion has been added to the Vertical

Blank routine. This makes horizontal motion

proportional to the scrolling rate. These changes

do not affect the nearly instantaneous start of the

program.

To enter the modified version, first type in

the BASIC loader for SKI!. The DATA statements

contain the safe RAM utilities and initialization

data for the game. Each DATA line includes a

checksum, which should greatly reduce the

chance of errors. When you RUN the loader, it

will POKE the data into safe RAM, then erase

most of itself. Delete the remaining lines and, for

safety, SAVE a copy of the safe RAM portion.

Then type in modified SKI!. You must SAVE, not

LIST, the combined program to tape or disk, since

a LISTed version will not include the safe RAM

portion. If you typed in the original SKI!, you'll

be amazed at the increase in speed when you

RUN the new version.

Using safe RAM and the utilities given in this

article, you should be able to write programs that

do not start with the message "Just a Moment" or

"Initializing." The uses for safe RAM are not lim

ited, of course, to the examples we've discussed.

There's a lot of room for you to develop your own

applications for safe RAM.

Explanation Of USR Routines

Add RAM (11 bytes):

The routine uses a JMP SA881 to the memory man

ager routine for moving pointers and contents of

token program to a higher location in memory.

Before jumping, the following registers are loaded:

X = token file pointer, which in our case is

$86(VVTP); A = MSB(length); Y = LSB(length).

Jumping to $A871 automatically loads A = 0.

Delete RAM (11 bytes):

This routine is identical to the above, except for

JMP $A8FD.

Move DATA (67 bytes):

The routine stores destination in $9B,9C and

source in S99,9A. It then determines if the move

is positive or negative. For positive direction, a

routine at SA8E3 is used which requires that

X = MSB(length) + l, Y = LSB (length), $9A =

$9A + MSB (length), and $9C = S9C + MSB

(length). For a negative move, the routine at

$A94C is used which requires X = MSB (length) +

1, Y = complement of LSB (length) and ($99),Y

and ($9B),Y point to first byte of source and desti

nation, respectively.

String Assign (44 bytes):

This routine first obtains the variable number for

the desired string from (he statement table and

loads it into the accumulator. A JSR $AC28 returns

with the address of the desired string in the vari

able value table in $9D,9E. The dimension and

length are then pulled off the stack and stored in

($9D),7 through ($9D),4. The desired location is

then pulled off, and the offset calculated and

stored in ($9D),2 and ($9D),3.

Program 1: safe ram

10 FOR A=l TO 133:READ B:POKE 1536+A

, B: C = C + B: NEXT A:IF CO18631 THEN

PRINT "CHECK DATA STATEMENTS":END

20 REM ADD RAM

30 DATA 104, 104, 1"70, 104, 1

134,76,129,168

40 REM DELETE RAM

50 DATA 104,104,170,104,1

134,76,253,168

60 REM'MOVE DATA
70 DATA 104,162,3,104,149

,250,56,165,155,229,15

29,154,104,170,144.16,

133,154,138

G0 DATA 101,156,133,156,2

76,227,168,232,104,168

3, 153, 176,2, 198, 154, 15

5, 133, 155

90 DATA 176,2,198,156.152

,200,76,76,169

100 REM STRING ASSIGN

110 DATA 104.104,104,160,

38,201,60,208,249,200

7, 138,32,40, 17 2, 160,7

7,136,192.2

120 DATA 208,248,56,170,1

145,157,200,138,229,1

96

130 A=USR<1536+1,133)

140 A=USR(1536+23,PEEK<13

EK ( 133> , 1537, 133)

68,138,162,

68, 133, 162,"

,153,202,16

3,165.156,2

24,101,154,

32,104,168,

,101,153,13

2,24, 101, 15

,73,255,168

4,200,177,1

, 200, 200, 17

, 104, 145, 15

04,229,140,

41 , 145, 157,

)+1+256*PE

Program 2: Safe RAM Application

BASIC Loader For SKI!

10 ? "JUST A MOMENT":DIM A*(746):A=1

:B=0:C=20:FOR D=0 TO 36:G0SUB 70:

NEXT D:C=6:G0SUB 70

20 IF BO73882 THEN ? "CHECK ALL DAT

A LINES":END

30 VNTD=PEEK(132)+256*PEEK(133)

40 A=USR(ADR<A*>,746)

50 A=USR(ADR(A*)+22,VNTD+1,ADR(A«),7

46)

60 GOTO 1000

70 E=0:FOR F=l TO C:READ G:E=E+G:B=B

+G:A*(A,A)=CHR$(G):A=A+1:NEXT F

80 READ F:IF F<>E THEN ? "CHECK DATA

STATEMENTS AT LINE ";100+D*10:EN

D

90 RETURN

"SKI!" (Ata ri version of "Sla lom") from February 
COMPUTE! to initialize from safe RAM (see Program 
2). The IS-second initialization has been cut to 
just a fraction of a second. And pre loading the 
data into safe RAM saves 930 bytes more than the 
original initia lization routine. 

Other add itions include a USR routine to 
generate the course, with the option of viewing 
the course before running it. Control of the skier's 
horizontal motion has been added to the Vertical 
Blank routine. This makes horizontal motion 
proportional to the scrolling rate. These changes 
do not affect the nearly instantaneous start of the 
program. 

To en ter the modified version, first type in 
the BASlC loader for SKI!. The DATA statements 
contain the safe RAM u ti lities 'and initializa tion 
data for the game. Each DATA line includes a 
checksum, which should greatly reduce the 
chance of errors. When you RUN the loader, it 
will POKE the data into sa fe RAM, then erase 
most of itself. Delete the remaining lines and, for 
safety, SAVE a copy of the safe RAM portion. 

1, Y = complement of LSB (length) and (599), Y 
and ($9B), Y point to first byte of source and desti­
nation, respectively. 

String Assign (44 bytes): 
'This routine fir~t obtains the va riable. number fo r 
the des ired string from the statement table and 
loads it into the accum ula tor. A JSR $AC28 returns 
with the address of the desired string in the vari­
able va lue table in $90 ,9E. The dimension and 
length are then pu lled off the stack and s tored in 
($90),7 through ($90),4. The desired loca tion is 
then pulled off, ·and the offset ca lculated and 
stored in ($90),2 and ($90),3. 

Program 12afe RAM 
10 FOR A=1 TO 1 33,REA D B,POKE 15 3 6+A 

,B,C=C+B,NE XT A, IF C<> 1863 1 THEN 
PRINT "CHECK DATA STATE MENTS",END 

20 REM ADO RAM 
3121 DATA 11214 ,11214,17121,11214,168,138,162, 

1 3 4,76,129,168 
4 0 REM DELETE RAM _ 
50 DATA 11214,104,1 70 ,11214,1 6 8,1 38, 162, 

134,76,25 3 , 168 Then type in modified SKI!. You must SAVE; not 
LIST, the combined program to tape or disk, since .*: 
a LISTed version will not include the safe RAM 
portion. If you typed in' the original SKI!, you'll 

REM M"OVE DATA 
DATA 1'1'4 , 16 2 , 3~ 11214, 149, 153,21212, 16 
,25121,56,165,155, 229,15 3 ,165,156,2 
29,154,1121 4, 17121.144, 1 6,24,1121 1,1 54, 
1 33 ,154,1 3 8 be amazed at the increase in speed when you 

RUN the new version. 
Using safe RAM and the utilities given in this 

article, you should be able to write programs that 
do not start with the message "J ust a Moment" or 
"·Initializing." The uses for safe RAM are not lim­
ited , of course, to the examples we've discussed. 
There's a lot of room for you to develop your own 
applications for safe RAM. 

Explanation Of USR Routines 
Add RAM (11 bytes): 
The routine uses a JMP $A88I to the memory man­
ager routine fo r moving pointers and contents of 
token program to a highe r location in memory. 
Before jumping, the followi ng registers are loaded: 
X = token file pointer, which in our case is 
$86(VVTP); A = MSB(length); Y = LSB(length). 
Jumping to $A87I automatically loads A = O. 
Delete RAM (11 bytes): 
This routine is identical to the above, except for 
JMP$A8FO. 
Move DATA (67 bytes): 
The routine s tores destination in $9B,9C and 
source in S99,9A. It then determines if the move 
is positive or negative. For positive direction, a 
routine at SA8E3 is used which requires that 
X = MSB (length) + 1, Y = LSB (length), S9A = 
$9A + MSB (length), and $9C = 59C + MSB 
(length). For a negative move, the routine at 
$A94C is used which requires X = MSB (length) + 

8121 DATA 101,156,1 3 3 ,156,232,11214,168, 
76 ,227, 16B-, 2 32, 11214,168,1131,153,13 
3,153,176,2,198,154,152, 2!l, 1 01,15 
5, 133 , 155 

90 DATA 1 76,2,198 , 156,152 ,73 ,255,168 
,200,76,76,169 

100 REM STRING AS S IGN 
110 DATA 104,104 ,104,160,4,200,177,1 

3 8,201,60,208 ,249,200,200,200,17 
7, 138 , 32, 40 ,172,160,7,104,145, 15 
7,136 ,192 ,2 

120 DATA 208,248,56,170,104, 2 29,140, 
145,157,200,1 3 8,229,141,145,157, 
96 

1 30 A=USR (1536+1,133) 
A=USR(15 3 6+ 23, PEE K (132)+1+256'PE 
E K( 133), 1537 , 133 ) 

Program 2: Safe RAM Application 

BASIC Loader For SKI! 
'" REM '!tX:Hl#j;.:ulowetj:+M 
10 ? "JUST A MOMEN T",DI M A$( 7 46),A=1 

,B=0,C=20,FDR 0 = 0 TO 36,GOSUB 70, 
NEXT D,C=6,GOSUB 70 

20 IF B<) 73882 THEN? "CHEC K ALL OAT 
A LINES",END 

30 VNTD=PEE K (1 32)+2 56*PEEK(1 33 ) 
40 A= USR(ADR(A$), 7 46) 
50 A = USR(ADR(AS)+ 22 ,VNTD+1,ADR(AS),7 

46) 
60 GOTO 1000 
70 E=0,FOR F=1 TO C,READ G,E=E+G,B=B 

+G:AS(A,A)=CHRS(G):A=A+1 :NEXT F 
80 READ F,IF F <)E THEN ? "CHECK DATA 

STATEMENTS AT LINE ";100+D*10,EN 
o 

90 RETURN 
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100 DATA 104,104,170,104,168,138,162

,134,76,129,168,104,104,170,104,

168,138,162,134,76,2617

110 DATA 253,168,104,162,3,104,149,1

53,202,16,250,56,165,155,229,153

,165,156,229,154,3026

120 DATA 104,170,144,16,24,101,154,1

33,154,138,101,156,133,156,232,1

04,168,76,227,168,2659

130 DATA 2 32,104,168,101,153,133,153

,176,2,19B,154,152,24,101,155,13

3,155,176,2,198,2670

140 DATA 156,152,73,255,168,200,76,7

6,169,104,104,104,160,4,200,177,

138,20 1,60,208,27B5

150 DATA 249,200,200,200,177,138,32,

40,172,160,7,104,145,157,136,192

,2,208,248,56,2823

160 DATA 170,104,229,140,145,157,200

,138,229,141,145,157,96,112,112,

112,70,155,34,102,2748

170 DATA 20,144,38,38,38,38,38,38,38

,38,38,3B,38,38,38,38,38,3B,38,3

8, 848

180 DATA 38,38,6,65,130,9,0,0,0,21,0

,0,0,0,0,0,0,0,0,0,307

190 DATA 0,0,6,14,2B,24,32,0,128,0,0

,0,0,0,0,0,0,0,0,0,232

200 DATA 0,0,0,0,0,0,0,0,0,0,0,0,0,0

,0,0,0,0,0,0,0

210 DATA 0,192,192,220,20,28,7,5,7,0

,0,24,52,44,60,24,0,16,56,56,100

3

220 DATA 124,124,254,16,16,B,28,62,6

2,62,8,8,0,0,56,94,106,94,116,56

, 1294

230 DATA 0,0,119,69.117,21,119,0,0,8

,24,56,120,8,8,8,8,0,0,0,685

2 40 DATA 48,88,56,16,186,254,89,24,1

56,82,33,16,8,0,0,0,12,26,28,8,1

130

250 DATA 93,127,154,24,57,74,132,8,1

6,0,0,24,60,60,24,24,60,186,89,2

4,1236

260 DATA 154,170,198,65,65,1,18,36,7

4,161,IS,156,77,10,24,24,0,0,0,0

, 1251

270 DATA 0,169,0,133,0,169,1,141,99,

6,169,8,141,98,6,104,104,133,7,1

04,1592

280 DATA 133,6,104,104,133,1,162,10,

1...117,169,7,32,92,228,96,216,1

73,4,208,2155

290 DATA 240,4,169,0,133,0,165,0,240

,85,165,1,240,81,206,99,6,173,99

,6,2112

300 DATA 208,73,198,203,208,26,169,2

,133,203,173,124,2,208,3,206,100

,6,173,125,2543

310 DATA 2,208,3,238,100,6,173,100,6

,141,0,208,165,0,141,99,6,206,98

,6,1906

320 DATA 174,98,6,142,5,212,208,27,1

60,0,56,177,6,233,20,145,6,160,1

,177,2013

330 DATA 6,233,0,145,6,169,7,141,98,

6,141,5,212,198,1,76,98,228,0,0,

1770

340 DATA 0,0,104,162,228,160,98,169,

7....9..2.8.96.173,10,210,41,3,2

01,3,2017

350 DATA 176,247,96,170,169,7 2,224,1

20,240,6, 169,73, 144,2, 169,0, 145,

3,96,165,2567

DATA 206,133,205,173,10,210,41

,24,105,6,168,169,134,145,203,

3,10,210,48,2380

DATA 14,169,23,133,207,169,18,

13,6,1875

420 DATA 32,123,6,200,

,173,10,210,201,13

,205,105,10,2336

430 DATA 197,206,176

200,192,

13,176

17,32,

1,200,

20,208,245

18,24,165

,^3, 1 / O , f , 1 OV , I 15 , ^tifci , V , I/O, IB

0,201,25,2218

450 DATA 176,19,169,139,170,173,1

10,41,15,201,12,176,247,24,10

,168,138,145,2341

460 DATA 203,230,206,165,206,201,

,208,1,96,24,169,20,101,203,1

203,165,204,105,3018

, 168, 138, 145,2341

DATA 203,230,206,165,206,20 1

,208,1,96,24,169,20,101,203,

203,165,204,105,3018

DATA 0,133,204,208,1S2,0,727

i A=0:FOR B=l TD 5

203,165,204,105,3018

DATA 0,133,204,208,1S2,0,727

3 A=0:FOR B=l TD 5

3 GRAPHICS 0:POSITION 2,4

5 FOR C=l TO 10:? A*10:A=A+1:NEXT

C

3 ? "CONT":POSITION 2,0:POKE 842,

13:STOP

1040 POKE 842,12

1050 NEXT B

1060 ?" SAFE RAM IS LOAD

REMAINING LINES AND

FIED SKI!"

REMA

FIED

Modified SKI!

LOADED. DELETE

AND ENTER MODI

SCREEN*(I),PM*(1)

LEFT*(20>,CENTER*<20),RIGHT*

,CURR*(20),CRASH*£20),ERASE*

,DIR(8),SCR(4) , DUST* ( 1 )

T*(20),TOPLINE*(20):GOTO 130

LINE

100 DIM

101 DIM

(20)

(20)

102 DIM

110 REM ai'f LINE 100 MUST BE TYP

EDIN FIRST!!!

120 HI = INT CA/256) :LD= A-H1*256: RETURN

125 POKE 66, 1s FOR W=l TO 10:POKE 532

79,0:POKE 53279,8:NEXT W:POKE 66

,0:RETURN

130 GOSUB 790:REM Initialization rou

tines

140 REM PLAYER ROUTINE

150 POKE 559,62:P0KE 54279,PMBASE

160 POKE 53277,3:POKE 704,2*16+6

170 PD=1021:YP=180:XP=128

1B0 PM*(PO)=CHR*<0):PM*(P0+25 4)=CHR*

(0):PM*(PO+1)=PM*(PO)

195 SCR(0)=0:SCR<1)=10:SCR(2)=4:SCR(

3)=2:SCR(4)=1

200 ERASE*=CHR*(0):ERASE*(20)=CHR*(0

):ERASE*(2)=ERASE*

296 COMPUTE! October 1983

100 DATA 104,104,170,104,168,138,162 
,134,76,129,168,1134,1134,1713,1134, 
168,1 38 ,162,1 34,7 6,261 7 

110 DATA 253,168,_1134,162,3,1134,149,1 
5 3,2132, 16,2513,56,165,155,229,153 
,165,156,229,154,3026 

120 DATA 1134,170,144,16,24,101,154,1 
33, 154,138,101,156,1 33, 156, 232 ,1 
04,168,76,227,168,2659 

1313 DATA 232,104,168,101,153,133,153 
,176,2,'198,154,152,24,101,155,13 
3,155,176,2,198,26713 

1413 DATA 156,152,73,255,168,200,76,7 
6, 169, 1·04, 104, 104, 160,4,200, 177, 
138,201,613,2138,2785 

151i!J DATA 249,2e0,2~1i!J,200i, 177, 138,32, 
40,172,160,7,1134,145,157,136,192 
,2,208,248,56,2823 

160 DATA 170,104,229,1413,145,157,200 
, 138,229, 141, 145, 157,96, 112, 112, 
112,713,155,34,1132,2748 

1713 DATA 213,144,38,38,38,38,38,38,38 
,38,38,38,38,38,38,38,38,38,38,3 
8,848 

180 DATA 3 8, 38, 6,65,1313 ,9,0,13,13,21,0 
,O,O,O,O,O,O,O,O,O,307 

190 DATA 13,0,6,14,28,24,32,0,128,13,0 
,13,0,13,0,13,0,13,0,13,232 

21313 DATA 0i,0i,0i,1i!J,0i,0,0i,0i,0i,0i,0i,0i,0,0i 
,13,13,13,13,13,13,13 

2113 DATA 13,192,192,220,213,28,7,5,7,13 
,0,24,52,44,613,24,0,16,56,56,100 
3 

2213 DATA 124,124,254,16,16,8,28,62,6 
2,62,8,8,13,13,56,94,1.06,94,116,56 
,1294 

2313 DATA 0,0,119,69,117,21,119,13,13,8 
,24,56,1213,8,8,8,8,13,13,13,685 

2 40 DATA 48,88,56,16,186,254,89,24,1 
56,82,33,16,8,0,0,13,12,26,28,8,1 
130 

2513 DATA 9 3,127, 154,24,57,74,1 32, 8,1 
6,0,13,24 ,613, 60,24,24,613,186,89,2 
4, 1236 

2613 DATA 154,1713,198,65,65,1 , 18, 36 ,7 
4,161,18,156,77,10,24,24,13,13,13,13 
, 1251 

270 DATA 0,169,0,133,0,169,1,141,99, 
6, 169, 8, 141 , 98, 6, 104, 104, 133, 7, 1 
04,1592 

2'813 DATA 133,6, 1134,1134,133,1,162,10, 
1613,117,169,7,32,92,228,96,216 , 1 
73,4,2138,2155 

290 DATA 240,4,169,0,133,0,165,13,2413 
,85,165,1,2413,81,206,99,6,173,99 
,6,2112 

3013 DATA 208,73,198,203,2138,26,169,2 
,133,203,173,124,2,2138,3,206,1013 
,6,173,125,2543 

31.0 DATA 2,208,3,238,100,6,173,1130,6 
,141,13,208,165, eI, 141,99,6, 20i6, 98 
,6, 19136 

320 DATA 174,98,6,142,5,212,208,27,1 
60,13,56 ,177,6,233,20,145,6, 160,1 
,177,21313 

330 DATA 6,233,13, 145,6,169,7,141,98, 
6,141,5,212,198,1,76,98,228,13,0, 
1770 

3 40 DATA 0,0,1134,162,228,1613,98,169, 
7,32,92,228,96, 173, 113,210,41,3,2 
01,3,2017 

3513 DATA 176,247,96,1713,169,72,224, 1 

296 COMPUTE! October1983 

,240,6,169,73,144,2,169,0,145,20 
3,96, 165,Z-567 

36'" DATA 2"'6,133, 2 135,173,10,210,41,7 
,24,1"'5-,6,168,. 169,134,145,2133,17 
3,113,2113,48,2380 

3713 DATA 14,169,23,133,207,169,18,13 
3,2138,169,22,133,209,208,12,169, 
17,133,207,169,2522 

380 DATA 22,133,208,169,18,133,209,5 
6,152,229,209,168,162,3,152,24,1 
01,207,168,169,2692 

390 DATA 204,145,2133,152,24,101,208, 
168,169,204,145,2133,2132,208,235, 
96,1'04,104,13 3 ,2134,3212 

41313 DATA 104,133,2133 ,169,13,1 33,205 ,1 
69,24,133,206,32,113,6,168,32,11 
3,6;32,123,21134 

4113 DATA 6,136,16,247,160,17,32,113, 
6 , 2131,1,240,4,2130,144,1,2130,32,1 
13,6,1875 

420 DATA 32,123,6,200,192,213,2138,245 
,173,113,210,201,13,176,18,24,165 
,2135,105,113,2336 

4 313 DATA 197,206,176,9,32,139,6,2413, 
52,208,2,208, 1 94,173,10,210,2"'1, 
25,176,4,2468 

4413 DATA 169,7,2138,213,173,1"',2113,201 
,25,176,4,169,10,208,9,173,10,21 
0,2131,25,2218 

450 DATA 176,19,169,139,170,173,113,2 
10,41,15,201, 12 ,176,247,24,105,3 
J 168, 138, 145,2341 

4613 DATA 2133,2313,2136,165,206,201,175 
,208,1,96,24,169,20,101,203,133, 
203,165,2134,105,3018 

470 DATA 0,133,20i4,208,IB2,0,727 
1000 A=0:FOR 8=1 T O 5 
1010 GRAPHICS 0:POSITION 2,4 
1020 FOR C=I TO 10:? A*10:A=A+I:NEXT 

C 
1030 ? "CONT":POS I TION 2,0:POKE 842, 

13:STOP 
1040 POKE 842,12 
1050 NEXT 8 
1060 ? " SAFE RAM IS LOADED. DELETE 

REMAINING LINES AND ENTER MODI 
FlED SKI'" 

Modified SKI! 
100 DIM SCREEN$(I',PM$(I' 
101 DIM LEFT$ (20',CENTER$(20',RIGHT$ 

(20', CURR$ (20', CRASH$ (20), ERASE$ 
(20) ,DIR(8) ,SCR(4) ,DLIST$(I) 

102 DIM T$(20) , TOPLINES( 20) :GOTO 130 
1113 REM ' ... ..,:.-a LINE 1013 MUST BE TVP 

EDIN FIRST ~ ~~ 

1 20 HI = INTCA /256) :LO =A- HI* 256 :R ETUR N 
125 POKE 66,1:FOR W=l TO 10:POKE 532 

79,0:POKE 53279,8:NEXT W:PO KE 66 
,0:RETURN 

130 GOSUe 790:REM Initialization rou 
tines 

140 REM PLAYER ROUTINE 
150 POKE 559,62:POKE 54279,PMBASE 
160 POKE 53277,3:POKE 704,2*16+6 
1713 PO=10i24:YP=180i:XP=128 
1813 PM$(PO)=CHR$(0):PM$(PO+254)=CHRS 

(0): PM$ (PO+l) =PM$ (PO) 
195 SCR(0'=0:SCR(I)=10:SCR( 2 '=4:SCR( 

3,=2 : SCR(4'=1 
200 ERASE$=CHR$(0':ERASE$(20) =CHR$(~ 

):ERASE$(2)=ERASE$ 



210 LEFT*=ERA5E*:CENTER*=ERASE*:RIGH

T*=ERASE*:CRASH*=ERASE*

220 FOR 1=0 TO 15

230 LEFT*(1+2,1+2)=CHR*(PEEK(CHSET+2

08+1))

240 CENTER*(1+2,1+2)= CHR*(PEEK(CHSET

+224+1))

250 RIGHT* (1+2, 1+2) = CHR*(PEEK(CHSET +

104+1>)

260 CRASH* (1+2, 1+2)=CHR$ (PEEK(CHSET+

240+1))

270 NEXT I

2B0 DIR10)=0:DIR(1)=20:DIR(2)=19:DIR

(3)=21:DIR(4)=1:FOR 1=0 TO 3:DIR

( I+5)=-DIR(I) :NEXT I:DIR(5)=-1

290 CURR*=CENTER*

295 POKE 1636,XP:P0KE 203,2:SCR=0

300 PM*(PO+YP,PO+YP+20)=CURR*

310 SCR=SCR+5CR(PEEK(0)):POKE 77.0

320 POSITION 2,0:7 #6;SCR;" ";:POSIT

ION 15,0:IF PEEK(0)<>0 THEN ? #6

; (5-PEEK <0) ) * 100

330 IF PEEK (1X3 THEN POKE 0.0:GOTO

740

340ST=STICK(0)

350 LEFT= NOT PTRIG(1):RIGHT= NOT PT

RIG(0):LR=LEFT+2*RIGHT

360 CURR$=CENTER*:XP=PEEK<1636)

370 IF LEFT THEN CURR*=LEFT*:IF LR<>

OLR THEN SV=2:TI=5

380 IF RIGHT THEN CURR*=RIGHT*:IF LR

OOLR THEN SV=4:TI=5

390 IF TI>0 THEN T I =TI-1:SOUND 0,SV,

0,TI

4 00 IF LR=0 THEN SOUND 0,0,0,0:TI=0

410 OLR=L

420 UP=(ST=14 OR ST=10 OR ST=6):DOWN

=(ST=5 OR ST=9 OR BT=13)

430 YP=YP-2*UP+2*DOWN:IF YP>200 THEN

YP=200

440 IF YP<40 THEN YP=40

450 POKE 0,1+(YP>130)+(YP>160)+(YP>1

85)

4 60 IF PEEK(P0PF)=0 THEN 3 00

470 WHICH=INT(LOG(PEEK(P0PF))/LOGC2)

+0.I):TEMP=PEEK(0):POKE 0,0

480 PM*(PO+YP,PO+YP+20)=ERASE5

490 POKE HITCLR, Is IF WHICHO2 THEN 6

20

500 REM POINTS

510 PTR=ASC(DLIST*(8))+256*ASC(DLIST

* (9) )

520LINE=INT((YP-39)/8)+l

530 CQL=INT((XP-49)/8)+l

540 LOC=PTR+LINE*20+CDL:SOUND 0,0,0,

0

550 FOR 1=0 TO 8:P=PEEK(L0C+DIR<I>>

560 IF P<128 OR P>192 THEN 590

570 POKE L0C+DIR(I),0

580 SCR=SCR+CP=139)*50+(P=134) * 100* <

5-TEMP):I=ll:NEXT I:GOTO 600

590 NEXT I:GOTO 610

600 FOR W=15 TO 0 STEP -1:SOUND 0,20

,10,W:NEXT W

610 POKE 0,TEMP:POKE HITCLR,1:GOTO 3

00

620 REM gH :■;•-! ;!■

630 SOUND 0,0,0,0

640 PM*<PO+YP,PO+YP+20)=CRASH$

650 FOR W=100 TO 150 STEP 2:S0UND 0,

W.12,10:NEXT W

660 PM*(PQ+YP,PO+YP+20)=ERASE*

670 YP=200

680

690

700

710

720

730

7 40

745

750

760

770

780

790

800

B10

820

830

840

850

870

880

890

900

910

920

93 0

940

950

960

98 0

1020

1030

1040

1050

1060

1070

1080

1082

1083

108

PMS(PO+YP.PO+YP+20)=CURR*

POKE O,1:SOUND 0,0,0,0

XP=INT(72+90*RND£0)):POKE 53248,

XP:POKE 1636,XP

IF PEEK(P0PF)<>0 THEN POKE HITCL

R, 1 :GOTO 700

POKE HITCLR,0:SCR=SCR-50:IF SCR<

0 THEN SCR=0

GOTO 300

IF SCR>HSCR THEN HSCR=SCR

POSITION 8,0:? #6;" HIGH

SOUND 0,0,0,0

SCREEN*(326,336)="press<,

IF STRIG(0) THEN 770

GOTO 130

REM W

HSCR

GRAPHICS 17:HILO=120:POKE 53248

0:POKE 0,0

SETCOLOR 4, 0, 12: SETCOLOR 1", 1 2 , 8

SETCOLOR 2,9,6:SETC0L0R 0,15,4

P0PF=53252:HITCLR=53278:POKE HIT

CLR, 0

SCRBASE=PEEK(106)-16:REM 4K BOUN

DARY

PMBAS£=SCRBASE-8:REM 2K BOUNDARY

,DOUBLE-LINE RES

CHBASE=PMBASE:REM FILL UP OFFSET

WITH CHARACTERS

VNTD=PEEK(132)+256*PEEK£133)

A=USR(VNTD+90,ADR(SCREEN*),409 7,

4097,SCRBASE*256)

A=USR(VNTD+90,ADR(PM*),2049,2049

,PMBASE*256)

A = USR CVNTD+90,ADR(DLIST») ,40, 40,

VNTD+134)

CHSET=CHBASE*256

A=USR(VNTD+23,CHSET,VNTD+174,120

):A=USR(VNTD+23,CHSET+128,57472,

344):A=USR(VNTD+23,CHSET+208,VNT

D+294,48)

A=VNTD+377:GOSUB 120:POKE VNTD+3

68,HI:P0KE VNTD+370,LO

A=USR(VNTD+2 3,1649,VNTD+494,103)

2=USR(VNTD+483):REM DISABLE VBLA

NK

POKE 756,CHBASE:RESTORE 990

A=ADR(DLIST«):GOSUB HILO:POKE 56

1 , HI: POKE 560,LO

DLIST*(32)=CHR*(PEEK(560)):DLIS

T*(33)=CHR*(PEEK(561))

SCREEN*(1)=CHR*(0):SCREEN*(4095

)=CHR*(0):SCREEN*(2)=SCREEN*

TOPLINE*=SCREEN*

A=ADR(TOPLINES):GOSUB HILO

DLIST*(5,5)=CHR*(L0):DLIST*(6,6

)=CHR*(HI)

POKE 88,LO:POKE 89,HI

POSITION 8,0:7 #fa;"aaB";

SCREEN* (121, 139) =

EC , > S3£<., > MSB,"

SCREEN* (163, 178) = " r33SXK

E":SCREEN*(185,195)=

SCREEN* (40 3, 419) ="Ct:

1090 A=USR(VNTD+597,ADR(SCREEN*)+480

1410 A=SCRBASE*256

1420 A=A-20* (STICK (0)=14) +20* (STICK<

0)=13)

1430 IF ft>SCRBASE#256+3480 THEN A=A-

20

1440 IF A<SCRBASE*256 THEN A=A+20
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210 LEFT$=ERASE$:CENTER£=ERASE$:RIGH 
T$=ERASE$:CRASH$=ERASE$ 

220 FOR 1 =0 TO 15 
230 LEFT$ ( I+2,I+2)=CHRS(PEEK(CHSET+2 

08+ I) ) 
240 CENTERS(I+2 , I+2)=CHR$(PEE K(C HSET 

+224+1) ) 
250 RIGHTS(I+2,I+2)=CHR$(PEEK(CHSET+ 

1 134+ 1» 
260 CRASHS(I+2,I+2)=CHRS(PEEK(CHSET+ 

240+1) ) 
270 NEXT I 
280 DIR(0)=0:DIR(I)=20:DIR(2)=19:DIR 

( 3 )=21:DrR(4) = I:FOR 1=0 TO 3 :DI R 
(I+5)=-OIR(I) :N~XT I:DIR(5)=-1 

290 CURR$=CENTER$ 
295 PO KE 1636,XP:POKE 203,2 :SCR= 0 

300 PMS(PO+VP,PO+VP+20)=CURRS 
3 10 SCR=SCR+SCR(PEEK(0» : POKE 77,0 
320 POSITION 2 ,0: ? #6;SCR;" "; :PDSIT 

ION 15,0: IF PEEK(0) <> 0 THEN ? #6 
; (S-PEEK (0» *100 

330 IF PEEK(I) < 3 THEN POKE 0,0:GOTO 
740 

3 40 ST=STICK(0) 
350 LEFT= NOT PTRIG(I):RIGHT= NOT PT 

RIG(0):LR=LEFT+2'RIGHT 
360 CURR$ = CENTER$:XP=PEEK(16 3 6) 
37 0 IF LEFT THEN CURR$=LEFT$:IF LR < > 

OLR THEN SV=2:TI=5 
3 80 IF RIGHT THEN CURR$=RIGHT$:IF LR 

<> OLR THEN SV=4:TI=5 
390 IF TI >O THEN TI=TI-l:S0UND 0,SV, 

0,TI 
400 IF LR=0 THEN SOUND 0,0,0,0:TI=0 
410 OLR=L 
420 UP=(ST=14 OR ST=10 OR ST=6):DOWN 

=(ST=5 OR ST=9 OR ST=13) 
4 30 YP=YP -2 'UP+ 2 .DOWN:IF YP >200 THEN 

YP=200 
440 IF YP < 40 THEN YP=40 
450 POKE 0,1+(VP > 130}+(VP ) 160)+(VP ) 1 

85) 
460 IF PEEK(P0PF)=0 THEN 300 
470 WHICH=INT(LOG(PEEK(P0PF) )/LOG(2) 

+0 . 1) : TEMP = PEEK(0):PO KE 0,0 
480 PHS(PO+VP,PO+YP+20>=ERASES 
490 PO KE HITC LR , I:IF WHICH <> 2 THEN 6 

2@ 
500 REM PO INT S 
510 PTR = ASC(DLI S TS ( B»+ 256 *ASC(OLI ST 

$ ( 9) ) 

5 20 LINE = INT( (YP-39) 1 8) +1 

5 3 121 COL=INT( (XP-49) 1 8) +1 
540 LOC =P TR+LINE*20+CDL: SO UND 0,O,O, 

o 
550 FOR I=~ TO 8:P=PEE K( LOC+DIR<I » 
560 IF P ( 128 OR P ) 19 2 THEN 59 0 
5 70 PO KE LOC~DIR(I),O 
580 SC R=SCR+(P=1 3 9)*50+(P=1 34) *100*( 

5-TEMP):I=II:NEXT I:GOTO 600 
590 NEX T I:GOTO 6 10 
600 FOR W=15 TO 0 STEP - 1:S0UND 0,20 

,1 0 , W: NE XT W 
6 10 PO KE 0, TEMP:PO KE HIT CLR , I: GOTO 3 

00 
620 REM ·.!i·i· ... ': .. 
630 SO UND 0,O,0,0 
6 4 0 PM$(PQ+YP,PO+VP+20)=CRAS H$ 
650 FOR W= 1 00 TO 1 50 STEP 2 :S0UND 0 . 

W, 1 2, 1 " : NE X T W 
660 PMS (P Q+VP ,PO + VP +2 0)= ERAS ES 
670 YP=200 

{, ? 1_01" .. 1 · " 
1085 SCRE ENS (40 3 , 41 9) =·· [i{ 2 1t}(!{2 1t}[L 

{2 It} (!{ 2 It) I",;{ 2 It}~ .. 

1090 A=USR(VNTD+597,ADR ( SCR EEN$)+480 
) 

141 0 A=SCRBASE'256 
14 20 A=A - 20 '(STIC K ( 0)= 14 )+20 '(STIC K( 

0 ) = 1 3) 
14 30 I F A ) SCRBASE'256+ 3 480 THEN A=A-

20 
1440 IF A( SCRBASE*256 THEN A=A+20 
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STOP PLAYING GAME

■ Calculate odds on HORSE RACES wiin ANY COMPU

TER using BASIC.

■ SCIENTIFICALLY DERIVED 5YSTEM really works TV

Station WLKY o! Louisville. Kemucky used this sytem

to predict the odds Of trie 1980 Kentucky DerDy See

the Wall Street Journal Uune 6 19801 article on

Horse-Handicapping This system was uritien anil

usedDy computer experts and is now Being made available to dome computer owners This

method is Cased on storing data from a large number ot races on a nigfi srjeed large scale

computer 23 factors taken frcm the "Daily Racing Form were men snaiyzed By [tie

computer to see ho* ifiey influenced race results From tnese 22 factors ten were found to

oe tne most vital in determining winners MJMERICAL PROBABILITIES of each ol these 10

factors were then compuieO and ihis forms the Oasis of inis REVOLUTIONARY NEW

PROGRAM

■ SIMPLE TO USE Obtain Daily Racing Form the day before the races anrj answer [he 10

questions aooul each horse Run the program and your computer will print out tne odds lor

all horses in each race COMPUTER POWER gives you the advantage1

■ YOU GET ■) Casssite

2) Listing of BASIC program tor use with any computer

3| Instructions on now to gel trie neeoec data Irom ihe " Daily Racing Form

4] Tips on using irte odds generated By the program

5] Sample to'in lo simalify entering data '.o< each race

MAIL COUPON OR CALL TODAY

3G COMPANY, INC. DEPT. CO (503) 357-5607

RT. 3, BOX 28A, GASTON, OR 97119
Yes. I want to use my computer for FUN and PROFIT Please send me programs
at IZ4.95 Each. Circle me cassette you need; PET/CBM VlC-20. Commodore 64.

Sinclair TimesiOOO. Atari. TRS-SO. Color Compuler. or

Apple (Ancle Disfc available—add S5 001 ^p

Enclosed is Q check or money order □ MasterCard Q Visa" 49

Card No

NAME

E»p date

ADDRESS

CITY _ .STATE .ZIP.

START USING YOUR COMPUTER FOR

FUN and PROFIT!

1450

1460

1470

1480

1481

1490

1495

1500

2000

2010

2020

2030

2040

2050

2060

2070

2075

2080

2085

2086

2090

2095

2100

21 10

21 12

2200

GOSUB HILQ:T$=CHR$(LO):T$(2)=CH

Rt(HI):DLIST*<8,9)=T*

IF 5TRI6(0)=1 THEN 1420

A=SCRBASE*256+3480:GOSUB HILD

T$=CHR$(LO):T*C2>=CHR*(HI):DLIS

T*(8,9)=T$

GOSUB 125:IF STRIG(0) THEN 1481

A=USR(VNTD+342.ADR(DLIST*CS)).l

76)

SCREEN*(121,195)=SCREEN*(120)

RETURN

VNTD=PEEK<132)+256*PEEK(133)

POKE VNTD+342+26,78

POKE VNTD+342+28,67

POKE VNTD+34 2+39,85

POKE VNTD+342+43,81

POKE VNTD+342+51,73

A = USR(VNTD +23,20000,VNTD + 3 42. 36

5>

A=USR<VNTD+23,20000+52+30,20000

+52,365)

A=USR(VNTD+23,20000+36+9,20000+

36,400)

RESTORE 2000

FOR A=0 TO 8:READ B:POKE 20036+

A,B:NEXT A

DATA 173,4,208,240.4,169.0,133,

0

FOR

DATA

03

DATA

DATA

DATA

FDR

A=0 TO 29:READ B:POKE 20000

A-, B:NE"XT A

198,203,208,26,169,2,133,2

173,124,2,208,3,206,100,6

173, 125,2,208,3,238, 100,6

173,100,6,141,0,208

A=0 TO 103:? ft,PEEK(VNTD+36

C0+A),PEEKC20000+A):NEXT A

■ESI TIME PLANNER.

■ Electronic Software, Inc.

P.O. Box 765'_

Bioomfield Hills

■ Michigan 48303 ■

TIME IS

MONEY

With the ESI (Electronic Software, Inc.) Time Planner.a personal calendar and

appointment tile for your Commodore CBM or 64, your time is like money m the bank.

On either a daily or monthly calendar, the "easy to use" ESI Time Planner can help you

plan and program schedules for yourself, your personnel or your equipment. With over 40 powerful commands

you can schedule in 15 or 30 minute intervals, an entire day. week or month. And to repeat, move, or reschedule

any event, available time can be found instantly. "Easy;1 is exactly how the ESI Time Planner operates, with on-line

HELP functions, color and sound assistance (64). time display, cross referencing, security passwords and 8Vjx11

print-out capabilities as well as a full color screen display of your complete schedule.
SELECT YOUR

TIME PLANNER

TODAY
CAPACITIES

■ 1800 to 8000 sched

uled events per disk

■ Schedule from now

until the year 2000

■ Schedule unlimited

number of people

or resources

■ Unlimited comments

and reminders per

day per person

Aoa S3 for sreaping and

handling Mastercard

Visa. Check, or M.0

Sun

:'l

■ 8

:-
■22

J23~~

Kon

w;
;1s 1

:ifi !

:23 :

j ■;

1983

Turns Ued

3 : 4

1 1 lj

iO :il

I
:18

24 =25

n"c=

1

—

Thur

12

19

26~~

_S1

Frl

i"

■■■■

13

26

94-37 ft

sat

: ? "•

- ———— ■

i21 i

j* j

Retail list prices

□ 64,1541 ony *89.

D 4032.woon7s149.

D 4032 .'6050 on^S189.

□ 8032fi«OonyS249.

D 80

Remembei Time is Money'

Clip ifns ad and order loflay.

he who hesitates wastes time

and money

Exp Dale

City/StVZip | ^ Signature

CBM and H are tradenarks of Commodore Business Machines. Inc. ESI and Time Planner' ate trademarks ol Electronic Software. Inc.

The First and Only System to Backup

Diskettes Protected by Bad Sectoring

without modification to your drive.

ATARI DISK BACKUP SYSTEM S49.95
Superclone is the only ATARI dtskene copter system thai
lets you backup |ust aboul ANY 'copv protected' diskette . .

including tho*e protected by 'bad sectoring.' Bad tracks and
sectors are coaled without modifications to or adjustmenis

of your hardware. Each backup diskette generated by Super-
clone functions exactly like the original . .self-booting, etc.
(in fact, we suggest that you use the backup and save the
origins).]

Superclone tr eludes:

SCAN ANALYSIS - Map of diskette contents (Location of
data, bad sectors, etc.)

FORMATTNG/BAD SECTORING ■ Non ATARI DOS
formatting and bad track/sector creation.
BACKUP ■ Copies just about everything we can find . .
regardless of rjroiection scheme

Superclone is user-friendly and simple to use.

PIRATES TAKE NOTE: SUPERCLONE only allows two
copies to be made of any specific diskette. . .Sorry!!1

SYSTEM REQUIREMENTS
Atan 400 or 800 Computer / 48K Memory

One Atan 810 Disk Dnva / Primer Optional

Available at your computer Store or direct from

FRONTRUNNER. Include 32.00 195.00 Foreign Orders) for

each system DEALER INQUIRES ENCOURAGED.

TOLL FREE ORDER LINE:

124 Hrs.l 1-M044S-47*)
In Nevada or for questions

Call: (702) 786-4600
Personal checks allow 2-3
weeks to clear. M/C end

VISA accepted. Include
shipping.

316 California Avenue. Suite 1712

Reno. Nevada B9509 - 1702) 786-4600

Others make claims . SUPERCLONE makes copies!!!
ATARI is a Trademark of ATARI, Inc

STOP PLAYING GAME 
• Calcula te 00115 on HORSE RACES Wllh ANY COMPU· 

TER uSing BAStC . 
• SCIENTIFICAllY DERIVED SYSTEM (eall~ works TV 

Slalion WlKY OiloUl5YIUe Kenlucky uSelllnls sytem 
10 ort{l lcl lIle 011115 01 Ine 1980 Kenluc~y Deroy See 
Ine Wall Strtet Journal IJune 6 19801 article on 
Horse-HanortiPDlng This system was ·...rlllen anc 

'0' • 

used Dy comouler exoens ana IS now Detng maae avadaD l1! [0 nome comaul/!r ONnefS TillS 
metnoa IS baStO on stanng 0.11.1 Irom a Iargl! nllmner 01 races on iI mg" SlIttd larQe Stille 
computer 23 'aclQls la~en 110m Ille Dally RaCing form · ... ere Inen ~nalyle ll by Ine 
computer to see no ... · Iney tnltuenced race results From tnese 23 Tactols ten wefl! rouno to 
De Ine most vllalln aetermlnlng winners NUMERICAL PROBABILI TIES 01 each 01 tnese 10 
'actors well! tnen comaulee dnd mlS lorms me oasIs 01 mls REVOLUTIONARY NEW 
PROGRAM 

• SIMPLE TO USE Ootaln Dally RaclA\I form me oay oelore tne races ana answer tne 10 
ouestlons aDout eacn norse Run tne prO\lram and your computer Will punt out th! 0005 lor 
all norses In eacn race COMPUTER POWER \lIves you me aclvantage' 

• yOU GET ~ ) tassene 
2) Lrstln\l 01 BAStC proglam 101 use With any camouter 
3) Instruehons on now 10 gel rne llee<!eo clata trom 1M Da tv Racln\l Form 
4) IIIIS on uSln\l the OlIOS gellfl'ateCi tli tne program 
!II Samole IOfrn til SII1\O~ly entellnQ !lata. lor eacn race 

----------MAIL COUPON OR CALL TOOA'( - ------- __ 

3G COMPANY, INC. DEPT. CO (503) 357·5607 
RT. 3, BOX 28A. GASTON. OR 97119 
Yes. 1 want [0 use my computer fOj FUN and PROFIT Please send me __ proglams 
al $21..95 IXII. Cncle rne tassene you nee<! PET /CBM VIC·20 (;(mrnooore 6.: 

Smctalr I 1000 Atan TRS·ao. Color Comoules or 

AIlIlIe (ADilIe DISk avadailie-aod S5 001 

Enclosed.s 0 check or money order 0 MasterCard 0 VIScf 

taro "Q 

'lEO • 
uo oate 

NAME _ ___________________ _ _ 

ADDRESS 

CITY ==========STATE===="'===== 
START USING YOUR COMPUTER FOR 

FUN and PROFIT! 

145 0 GOSUB HILO:T S = CHR$(LO) :TS(2)=CH 
RS( HI ) : DLISTS(8,9) = TS 

1460 IF STRIG(0) = 1 THEN 1420 
1470 A=SCRBASEt256+3480:GOSUB HILO 
1480 TS=CHRS (LO) : TS (2) = CHRS ( HI ) : DLIS 

TS(S,9)=TS 
1481 GO S UB 125: IF STR I G (0) THEN 148 1 
14 90 A=U5R (VNTD+3 4 2 , ADR (DLIST$ (8» ,1 

76) 
1495SCREENS( 1 2 1,195 )=S CREENS(1 20 ) 
1500 RETURN 
2000 VNTD=PEEK(132)+256*PEEK(133) 
20 1 0 PO KE VNTD+342+26,78 
2020 PO KE VN TD+ 3 4 2+28, 67 
2030 PO KE VNTD+342+ 39,85 
2040 POKE VNTD+342+4 3 ,81 
2050 P OKE VNTD+342+51,73 
2060 A=USR(VNTD+2 3,20000,VNT-D+ 3 4 2,36 

5) 
2070 A= USR( VNTD +23,20000+52+30,20000 

+5 2,365 ) 
2075 A=U5R(VNTD+2 3,20000+3b+9,20000+ 

3b,4~"3 ) 
2080 RESTORE 2000 
2085 FOR A=0 TO 8:READ B:POKE 2 00 3 6+ 

A,B : NE XT A 
2086 DATA 173,4,208, 2 40,4,169,0 , 1 33 , 

o 
2090 FOR . A=0 TO· 29: READ B:POKE 20000 

+61 .+ AI, B:NE"XT A 
2095 DATA 198,203,208,26,169,2,133,2 

03 
2 100 DATA 17 3,12 4 ,2,208, 3,206, 100,6 
2110 DATA 173 ,125,2 , 208, 3, 2 3 8,100,6 
2112 DATA 17 3, 112"3,6,141,0,208 
2200 FOR A=0 TO 10 3 : ? A,PEEK(VNTD+36 

0+A),PEEK(20000+A):NEXT A © 

ESI TIME PLANNER 
Electronrc Sotr.'Iare Inc 
PO Box 765 
Bloomfield HIlls 
Michigan 48303 

The Firn and Only Synem to Backup 
Ol.kett •• Protected by Bad Sectoring 

without modification to your drive. 

~OOIftl @1r 1", ~ 
"TIME IS 
MONEY" 

W ith the ESI (Electronic Software. Inc.) TIme Planner,a personal calendar and 
appointment file for your Commodore CBM or 64, your tIme IS Irke money 10 the bank. 
On either a daily or monthly calendar. the '·easy to use" ESI TIme Planner tan help you 

J~r --------J ::" 
.: .-<;: ~®-;;-:D"""'®Iil""""@ 'v 

ATARI DISK BACKUP SYSTEM S49." plan and program schedules for yourself, your personnel Dr your eqUIpment. With over 40 powerful commands 
you can schedule in 15 Of 30 minute intervals, an entire day, week or month. And to repeat, move, or reschedule 
any event. avaIlable time can be found Instantly. ··Easy:' IS exactly how the ESI Time Planner operates. with on·line 
HELP functions. color and sound assistance (64), time display, croSS referenCing, secunty passwords and 81hx11 
print-out capabilities as well as a full color screen display of your complete schedule. 

CAPACITIES 

• 1800 10 BOOO sched­
uled events per disk 

• Schedule from now 
until the year 2000 

• Schedule unlimned 
number Of people 
Dr resources 

• Unlimtted comments 
and reminders per 
day per person 

Am 53 fOf s/l1lOllO MIl 
handllll9 Mastercard 
VISa. om, Of r.l 0 

Ii lllili 

SELECT YOUR 
TIME PLANNER 
TODAY 

Retail list poces 
o 64 /1541 rnt S89. 
o 4032,,,,,,, roY '149_ 
0 4032 ' ...... '189_ 
o 8032,,,,,,, ... '249 
0 8032 ' ...... '289 

RemtrrOer . Time IS Mooey 
Clip IllS iKI an::t 0I0eI !0CJay 

~ .... oo llestates was!eS \lme 

... """" 

;~ 

5upeI'cione is the 0"'" Al ARI dlSkene coPter system rn a1 
lell you ~c:"up jUl t _bout ANY 'copy prOl ec1l (f dlskene .. . 
Includong th03e pro tected by ·bJ.d sKlonng: aid lraCQ ano 
Metors I te clallled Wlthour modification. to 01 adjus tments 
01 your h.rd ..... llI. each backup dllken l oenerl ' e<! bv Super· 
cion, functions eltllcrlr ,,*, 1/"1tl OrIgin" . .. self·bOCll ing. etc. 
lin fa ci. WI .ugglm thlt you use the backup OInd ~"'lI Iha 
origin.I.1 
SUpefClone includes: 

SCAN ANALYSIS · Mao 01 dISkette content. !Locauon 01 
datt , bad .ectors. I lc.1 
FORMATTIN G/ BAD SECTORING · Non·ATARI DOS 
lorm.ni"" and bad IIlck/ IeeIOr crllllOn 
BACKUP · Cooin jU" about lJYet'(lhlng WI CIIn l ind 
rev-tdle .. 01 prOiection .cheme 

Superdone i. uMr-friendiv .nd Simple 10 use 

PIRATES TAKE NOTE; SUPERCLONE only allows !wo 
copies to be made of any specific dislcenl .. . Sorryll! 

&Y8TIEM REQUIREMENTS 
Ar, li 400 Oi' 800 Compulel f 48K Memory 
OM Atan 810 0 ... 01'1 ... 1 I Pnntl' Optro".l 

AvallaDle at your comDt.U6f 110" I)( dUClCI from 
FRONTRUNNER . Indude S2 00 ISS 00 FOfe.gn Ofae~1 fa' 
each system DEALER INOUIRES ENCOURAGED. 

~ r---
TOU FREE ORDER L1HE; 
124 H~.l l"""""'110 
In NlfYeda or lor Quenione 
Call; 1702) 78&4600 
Pe~ONt checks ellow 2·:; 
WHir., ro dlll r. MI C end 
VISA eccaDlOd . InClude 
.hlpping. 

316 Celilomul Avenue, Sui'la 1712 
Rano, Neved' 89509 - 1702) 78&4600 

Orh~'s m.~~ cMrms SU PERCl ONE mIkes COP,.s!!l 
ATARI " II lradllmllflr. 01 Al AR I, Inc 


