
leagues who have actually researched the matter

find that video arcades do not cause perversion,

or even acne.

After devoting several chapters to his obser

vations of the purported ills foisted upon us by

computers, Dr. Brod does give some careful

thought to ways to make us capable of handling

this technology, even though many of us never

knew we had any problems.

Technostress is a book filled with quotable

material, and it will probably be heralded as an

important book by technophobes everywhere. It

will probably receive a lot of press, and its au

thor will probably be in great demand as a

speaker, as he carries his message to the world.

After all, as a society, we always seem to favor

the bad news over the good, and seem to devote

our energies to looking for only the real or im

agined wrongs in our world.

If Dr. Brod wanted to perform a service to

mankind, he might have devoted his energies to

solving this problem, rather than extrapolating

the quirks of his patients to the rest of society. ©
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Learning With Computers
Glenn M. Kleimon

The Computer Speaks,

But Will It Listen?

Computer-generated speech, already used in

some software, will be incorporated into many

educational programs in the next few years. Spo

ken instructions and responses will be used in

programs designed for prereading children and

for students who have reading difficulties.

Speech will be an integral component of pro

grams which help students learn reading, spell

ing, and foreign languages, and will make many

other types of educational programs more inter

esting and enjoyable.

Computerized speech can open new worlds

for handicapped people. Special programs enable

blind users to direct a speech synthesizer to read

aloud the words on the computer screen. This

makes computerized information bases, word

processing, programming languages, and many

other computer tools available to the blind.

Computerized speech can also help provide

communication aids for people with speech

impairments.

Computerized speech recognition devices are

also becoming less expensive and more readily

available. These enable computers to recognize

words people say, and can make programs easier

to use and more appealing. More importantly,

speech recognition devices make computers

accessible to many people who have physical

handicaps which prohibit them from using

keyboards.

Two Types Of Computer Speech
There are two general types of computer-

generated speech: stored vocabulary and unlimited

vocabulary.

Dr. Glenn M. Kleiman is an educational psychologist and

software developer. He is the author of Brave New

Schools: How Computers Can Change Education

(Reston/Prentice-Hall) and the designer of Square Pairs,

an educational game program (Scholastic, Inc.).
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Stored vocabulary speech is created by a

person saying the words. Special devices and

programs measure characteristics of the sound

waveform (for example, intensity, pitch) as the

person pronounces each word. Numbers repre

senting the waveform at each fraction of a sec

ond are stored in the computer. That is, the

speech waveform (an example of what is called

analogue information) is converted to a sequence

of numbers (digitized information). The numbers

are then used to recreate the sound of the word

whenever it is needed.

Stored vocabulary speech can sound very

human when individual words are produced.

However, it usually sounds choppy and some

what artificial when the words are combined into

sentences. With this technique, the computer is

limited to the words previously stored in its

memory.

Each digitized word requires a large amount

of memory—many numbers must be stored for

the computer to recreate the spoken words

clearly—so the vocabulary of a personal com

puter with digitized speech is limited. However,

the possibilities for digitized speech will expand

as larger-capacity computer memories become

less expensive, and as more efficient techniques

are developed for representing speech waveforms

within the computer's memory.

Unlimited Vocabulary
With unlimited vocabulary speech, programs for

generating the individual speech sound (pho

nemes) are stored in the computer, along with

the rules for combining them into words,

phrases, and sentences. This technique of speech

synthesis enables the computer to produce any

word from its component sounds. Synthesized

speech does not sound as natural as digitized

speech, but it has been greatly improved in re

cent years.
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$105
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. S68
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DIRECT PRINTERS
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Atari 1027 $285
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Atari Logo (R> $72
Robotron(R) $35

AVALON HILL

TelengarO . (C)$16(D)$19
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Tax Advantage (D) ... $45
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GraphicGen(D) $17
Graphic Master(D) ... $23
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sOngwnter(D) .... $27

SCHOOL WIZWARE .Call

$51

$15

$22

$74
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S.A.M.(D) $39
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Prisoner2(D) $27
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OdestaChess<D> ■ ■ ■ S46
Financia| wizafd (D, _. $41
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Prowriterll $648
Starwriter $1098
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MANNESMAN
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V300 S139 GRN(JB1201) $149
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MODEMS
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NOVATION
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DISK DRIVES
MSD(170K) S349
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80 COLUMN BDS
BattenesSOCol .... S136

Video Pak 80 $129
Z80 Video Pak $209

RECORDERS
Cardco Recorder .... $48

1530 Commodore .. Call
Cassette Interface ... 529

64

INTERFACES
The Connection $85
Bus Card $138
Cardco G + $69
Cardco B Call
MSD(IEEE) $98
Cardco 5 Slot $48
RS-232 Call

DIRECT PRINTERS
MPSB01 $219
Commodore 1526 ... $288

Cardco LQ/I $498
1520 Color Printer . . . $129

DIRECT MODEMS
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1650 Automodem $99
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SOFTWARE 64
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Beached (D) S24
Neutral Zone(C/D) ... S24

Spritemaster(D) S25

AVALON HILL

NukeWar(C) S12
Androm. Conquest (C) E14
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Computer Football (C) S13
Telengard . (C)516(D)S19

Flying Ace (C) S13

Moon Patrol (C) $17

BATTERIES INCLUDED

PaperClip(O) S69
Consultant (D) $75

BusCafd $138
80 Column BD $138

Paper Clip w'Spell (D) S85

Spell Pack (D) £37
Organizer Series (Ea) . $22

BLUE SKY

Calc Result Adv $99

Calc Result Easy $57

BRODERBUND
Bank St, Writer (D) ... $46

Operat. Whrlwnd(D) .. $27

Chopiifter (R> $27
Lode Runner . (D)23(Ri27

CBS SOFTWARE
Success with Math (D) $17

WbstrWordGame(D) $20

Learning Bridge (D) . . $55

COMMODORE

Simon's Basic(R) S17

Magic Desk (R) $48

Logo(D) $45

Assembler 64 {D} $15
Easy Script 64 (D) .... $32

Accounting Pkgs{Ea) S32

COMPUTER ADV. IDEAS

Game Show (D) S27

WinW/Wordslorll(D) $15
Sports Facts (D) $15

CONTINENTAL S.W.

Home Accountant (D) $48
Tax Advantage (D) ... $39

FCMiD} $34

COUNTER POINT SW

Early Games (Ea) $20

CREATIVE SOFTWARE
Moondust(R) $23
Save New York (R) ... $23

Pipes(H) £23

Househld Finance(C) $20

DATASOFT

Pooyan (C/D) $20
Moon Shuttle (D) $20

ENTECH
Studio 64 (C/D) $28

Database 64 (D) $45

EPYX

Temple ol APS (C/D) .. $27

Jumpman (C/D) $27
Dragonriders(C/D) ... $27

Pitstop(R) $27
Gateway lo APS (R) .. $27

FIRST STAR

Astrochase (C(D) $20

Bristle(OD) $20

Flip Flop (C/D) $20

FUTURE HOUSE

Comp. Pers. Account. £56

HES
Synlhesound64(D) .. $23

Omnicalc(D) $34

Omniwrlter(D) $45

Hesmon(D) $27
64 Forth (R) £39

Multiplan(D) $65

TurtleGraphics(R) ... $39

INFOCOM
Planet Fa!J(D) $34

EnchantBr(D) $34

Infidel (O) $34

JINSAM

MiniJini(R) $75

MICROSOFTWARE INTL

Practicalc64 . {C)34(D>36

Spreadsheet . (C)49(D|52

Practiflle64(0) $36

MIRAGE CONCEPTS

Data Base (D) $68

Word Pfocessor(D) .. $68

MICROSPEC

Database (D) $44
Mailing List (D) $32

Checkbook Mgr(D) ... $47

G/L(D) $44

A/P(D} 547
A/R(D) $47

PARKER BROS
O-Bert(R) $33

Popeye(R) $33
Frogger(R) $33

PROFESSIONAL SW
WordproW/Spell(D) .. $68

Spellright{D) $45

QUIKTEX
Quick Br. Fox (R) $49

RAINBOW
File Assistant (D) .... $46

Writers Assistant (D) . $46

Spreadsht Assist. (D) . $56

SCARBOROUGH

Mastertype(D'R) $27
SongWriler(D) $27

SEQA
Star Trek (R) $27

BuckRogers(R) $27
Congo Bongo (R) .... $27

SOFTSMITH
Touch Typing (C/D) ... $21

SOUTHERN SOLUTIONS

Businessman (D) S48

Bill Payer(D) $48

BillCollector(D} $48

Paymaster (D) $48

SPINNAKER

Snooper 1 or2(D) 527

Aerobics (O] $34
Kidson Keys(D) $20

Most Amazing (D) $27
Kindercomp(D) $20

Alphabet Zoo (D) 20

Trains(D) $27
Delta Drawing (R) $27

Delta Music (R) $27

SUBLOGIC
Flight Simulator II(D) . $36

Pinball(C/D) $20

SYNAPSE
Ft. Apocalypse (C/D) . $23

Necromancer(C/D) ... $23

Zaxxon(D) $23
Blue Max (D) $23
Pharoah'sCurse(C/D) $23

Zepplin(D) $23
QuasimodofD) $23

SSI
Comba!Leader(&D) . $27

Computer Baseball (D) $27

Eagles (D) $27
Ringside Seat (D) $27
Tigers lnSnow(C/D) .. $27
Battle Normandy(OD) $27

TIMEWORKS

Dungeons ol Alg. (C(D) $17

Robbers Lost (C/O) ... $17
Money Mgr. (C/D) .... $17

WallStreet(DD) $17

Data Manager (C/O) ..$17

Elec. Checkbook (DO) $17

TOTL

Toll Text .

Label

Time Mgr.

RsrchAsst.

TRONIX

S.A.M.(D) $39

Juice(D) $23

Chatterbee(D) $27

MISCELLANEOUS

Diskey (D) $33

BarronsSat(D) $59

Millionaire(D) . $39

Sargon II (D) $23
B-Graph (D) $59
CastteWollenstein(D) $20

Odesta Chess (D) $46

Ultima III (D) $39
Prof. Blackjack(D) ... $46

Homeword (D) $46
Pers. Accountant(D) .$23

Karate Devils (D) $27
Final Flight (D) S22

MAEAssembler(D) .. $47

(C)$32(D)$34
(C)$15(D)$17

(C)$24(D)$27

(C)$24(D)$27

)Il AT AR I"'!'ei ~ ~:;~~~:~:~:II ~~~CI~:~!~~, . m '- 1\.11\. Compuserve ........ 526 Elephants .......... $18 
Covers ... .... . $7 Flip 'N File .......... 520 

SOOXL 
SOOXL 

CALL 
CALL 

e 1984 ATARt, Inc. ~ rights 1'8:S8I'Y'ed. 

DISK DRIVES 
Indus GT . .. . ... Call 
Trak AT·02 . $388 
TrakAT·l .......... $319 
TrakAT·04 . Call 
Astra 1620(Dual) ... $499 
Percom Call 
Atarl 1050 ... . $349 
Rana 1000 Call 

MEMORIES 
Mlcrobi ts64K(XL) .. $12ti 
Intec 48K (400) ...... $89 
Mosaic 48K (400) .... $98 
Intec64K {4oo) , .. ,. $105 
Mosa ic 64K (400/800) Call 
Mosaic 32K . ... . .. .. $68 
Atar l 64K (600XL) .... Call 

INTERFACES 
Axiom 846 .. .. .. .- .. Ca ll 
Ape Face .... Ca ll 
Atar i S50 (ln Stock) .. $169 
Interfast I .... . . $150 
MicrobUs 1150 Call 
Axiom Buffer ... ... . Call 

DIRECT PRINTERS 
AxlomAT·l00 ... ... $219 
Atar l l 027 ... . ... $285 
Axiom 550 AT ...... $319 
Axiom 700 AT . .... $469 
Atar l l025 . .. ... . .. $395 

DIRECT MODEMS 
Mlcroblts l000C ... . $128 
Atari 1030 ... . $114 

OTHER ATARI 
400 Keyboard . ...... Call ATR·8000 (B4K) .. . . . $448 
Koala Pad . .. ... ... . $67 ATR·8000(16K) ..... 5295 
Chalkboard Pad ..... $75 Alien Voice BOll $98 
Bil·3BOColumn .... 5228 1010 Recorder ..... $74 

ATARI SOFTWARE 
ADVENTURE INrL 
Ultra Olsassembler (O) $33 
01skey(O) $33 
Adv. 1-12(each)(C) .. . 518 
Saga 1·12 (each) (0) .. 527 
ATARI 
Atarl Wrller (R) .. . ... $68 
Palnt(O) .. .. . .. .. S30 
Mlerosolt Basic II (R) . $64 
Vl slca lc(O) . ...... . $139 
Home File Mgr (0 ) . S36 
Assembler Edllor(Al . 544 
0111 (A) ............. $32 
Dig Dug (Al .... . .. $32 
Atar l Logo (R) ...... 572 
Robo tron (A) • $35 
AVALON HILL 
Teleng ard . (C) $16(0)$19 
Close Assaul t (C)2O(0)23 
TAC(o) ...... 527 
BRODERBUND 
Arcade Machine (0) .. $39 
Bank SI. Writer (0) . . $46 
Oper. Whir lwind (0) .. $27 
Choplilter . (0 ) 523(R) $29 
David's Midnight (0) •• $23 
CBS SOFTWARE .... Call 
CONTINENTAL 
HomeAccountant(O) S48 
TaxAdvantage(O) ... $45 
COUNTERPOINT SW Call 
DATASOn 
Pooyan (ClO) .. . .. 520 
Telelalk(O) .... .. $33 
BaslcCompl ler(O) .. S55 
Graphic Gen tD) .. 517 
Graphic Master (D) ... 523 
Mlcropaintet(D) ..... $23 
Zanon (ClO) .. . .. 527 
Text Wizard/Spell (D) . $55 
EASTERN HOUSE 
Monkey Wrench II ... 551 
EDUCATIONAL SW 
Tricky 1,2,30r4 ...... 515 
Tricky 5-13 522 
EPYX 
Dragon Riders(ClO) .. $27 
TempleAPS(ClO) .... $27 
Jumpman (ClD) . . . .. $27 
Pit Stop (A) .. $27 
FIRST STAR 
Bou lder Osh (ClD)20(R) 27 
Brist les(ClD) ........ $20 
Flip Flop (ClO) .. $20 
GAMESTAR 
Football (ClO) . ... ... $21 
Baseball (ClO) ....... 521 
INFOCOM 
Zork I, II or III (D) .. 527 
Deadline (0) ...... .. $34 
Slareross (D) ........ $27 
Suspended (D) $34 
Witness (0 ) ......... S34 
Planet /all(O) .... S34 
Enchanter(O) .. ..... $34 
Intldel (0 ) ........... $34 
KRELL SAT ... Call 
INTELl. STATEMENTS 
Prol . BlackJack(o) ... $46 
UK 
leller Perlect (D) .. $74 
Dal a Petl ect (0 ) ..... 574 
Spe ll Perlect (D) . ... 556 
Leller Perfect (Al . . .. 574 
MICROPROSE 
Solo Flight (0) . . . . . $2ti 
Hellca t Ace (Cio) . $23 
MONARCH 
ABC Complier (0 ) .. .. 555 

OPTIMIZED SYSTEMS 
Action (A) . . 565 
Basic XL (A) •••...•.. 565 
Mac 65 (0) .. . .. sse 
e65(0) ............ 5se 
Bug 65 (D) . .... 523 
PARK ER BROS 
Astrochase(R) ... S33 
Death Star (R) ....... S33 
O-Bert (R) ...... .. ... 533 
Popeye (Rl . . .. S33 
PENGUIN 
Graphics Magician (D) 539 
Spy's Demise (0) .... 515 
aUAlITY SW 
Returnol Hercules(O) $22 
A ll BabatO) .. .. ..... 522 
RESTON 
Movlemaker (D) .... .. 545 
SCARBOROUGH SYS. 
Mastertr.pe (01A) .. •• 527 
Songwr ler(O) .. $27 
SCHOOL WIZWARE . Cal! 
SEGA 
Star Trek (A) ........ $27 
Buck Rogers (A) .... S27 
Congo Bongo (A) .... S27 
SIERRA ON·lINE 
Homeword (0) .. .. $46 
Ultima II (0) .••••.••• S39 
OarkCrystat (oJ ..... 526 
WIL & Princess (D) ... $22 
SPINNAKER 
Snooper Troop 1,2(0). S30 
Most Amazing (0 ) .. $27 
Kids on Keys (D) ..... $20 
Tralns (O) ...•. ...... $27 
Della Drawing (R) .... 527 
Aerobics (0 ) .. S34 
STRATEGIC SIM. 
Broadsides (D) $27 
Carrier Force (D) .. .. 539 
Combat Leader (D) .. 527 
Ralls Wesl(o) .. $27 
Epidemic (D) .... $23 
Eagles(O) . $27 
Cosmic Ballor II (0) .. $27 
SUBLOGIC 
Flight Simulator II (0) . S36 
Pinball (ClO) .. $20 
SYNAPSE 
Syn File + (D) ....... $65 
SynTex t (O) ......... $65 
File Manager(R) ... .. $65 
Fort Apocalypse (ClO) $23 
Dimension X (ClO) .. . $23 
Blue Max (ClO) .... $23 
Encounter (OIA) . 523 
Zepplin (ClO) . . ... .. . 523 
PI'Iaroah's Curse (ClO) 523 
TRONIX 
S.A.M. (0) . . .. .. . 539 
P.M. Animator (D) ... . $29 
Ju lce(ClO) .. .. S20 
Challerbee (D) .... 527 
MISCELLANEOUS 
Miner 2049 (A) ....... $34 
Millionaire (ClO) ..... 523 
Zombies (ClO) ... .... 523 
Prisoner 2 (0) ..... $27 
Sargon II (0 ) . . .. 523 
Grldrunner(R) ....... $20 
B-Graph (D) .. . ... . $65 
Miles Invoices (0 ) .. .. $57 
CasUeWollensleln(O) $20 
Odesta Chess (D) . . . . $46 
Financia l Wizard (D) .. 54 1 
Ult ima III (D) .. .. .. .. 539 

CBM64 
SX64 ... 
1701 MONITOR 

CALL 
CALL 

. .. .. . . . . .. $249 

*ASTRA 1620 
DISK DRIVE SYSTEM 

MORE FOR YOUR MONEY 
DOUBLE OR SINGLE DENSITY 

TWO DRIVES 

~o~ t>-~\ 
t>-"\ 

SPECIAL . $499 

Printers/Etc. 
STAR 
Gemlnl t OX ... $258 
Gemlnl 15X .. $398 
Della 10 ....... . . $378 
Star Leiter Oual ..... Call 
EPSON 
FXBO .. . 
MXlOO .. . 
RX BO FIT 
SMITH CORONA 
TPII 
JUKI 

.... Call 
.. Call 
.. Call 

... $438 
... Call 

CITOH 
Prowri ter . . ...... .. $335 
Prowrl ter II W8 
Starwrller . ..... . . $1098 
Prinlmaster .... $1448 
OKIDATA 
82A ............ Call 
84P ,., .... Call 
92 .. Call 
93 .. Call 
MANNES MAN 
l00L ... . ....... 5588 
Spirit ... Call 

MONITORS 
AMDEK NEe 
Colofl ... $274 
V300 .. $139 
V300A 5149 
Color II ............ $449 

GRNIJBI260) ...... $115 
GRN JB1201) ...... $1 49 
Color Composite . 5298 
RGB Color .... ..... $598 

SAKATA .. . Call PANASONIC ...... , Call 

MODEMS 
HAYES 
Smarlmoclem ...... 5209 
Smartmoclem 1200 .. 5498 
Mk romodem I! .. $259 
Micromodem lie .... $239 

NOVATION 
J·Cal ..... 
Apple Cat II 
O-Cat .... 

..... $99 
... 5259 
.. 5149 

727 BREA CANYON RD., SUITE 16 
WALNUT, CA 91789 

ORDER LINES OPEN MDN-SAT 8 am - 8 pm 

(800) 626-7642 
PLEASE FOR ORDERS ONLY 

SORRY, NO COD'S 

C~~IF. (714) 594-5204 
FOR TECHNICAL INFO, ORDER INQUIRIES, 

OR FOR CALIFORNIA ORDERS 
Add $2 .50 sh!~ pi ng per sOllware order In continenta l U.S Add $5.00 
shipping per sOftware order lor AK. HI. FPO·APO. Add $1 0.00 or 15% 
(whichever Is grealer) per sollware order 101 non·U .S call lor cos t 01 
hardware shiPPing Cali!. res lden1s add 6'h% sales tax Cashiers 
checks or money orders IllIed wilhln 24 hours lor ilems in slock. 
Personal checks requ ire 4 weeks 10 clear MasterCard and Visa OK for 
soltware only with in continental U.S., add 3% surcharge. Include c.'ltd 
no., expiralion date and signature , Due to our tow prices. an sales are 
linaL All defective returns musl llave a return authorizaUon number. 
Please call to octaln one before relurnlng gOOdS lor replacement or 
repair. Prices & availability subjecll0 cnafl9t 

COMMODORE 
DISK DRIVES 

MSD {170K) ........ 1349 
MSD (Dual)(17QKx2) . S539 
Laser (170K) ••••••. S325 
Commodore 1541 ... 5239 
Concord(170K) ..... Call 

80 COLUMN 8DS 
8aneries80Col .... $138 
Video Pak80 ....... $129 
ZBO Video Pak .••••• S209 

RECORDERS 
Cardco Recorder . . .. S48 
1530 Commodore ... Call 
Casselle Interlace ... $29 

INTERFACES 
The Connect ion ..... $85 
Bus Card .......... $138 
Gardeo G + .. . .. $69 
Cardeo B ... Call 
MSD (IEEE) •••....•. 598 
Gardeo 5 SIa l ......• S48 
RS-232 ............ Call 

DIRECT PRINTERS 
MPS 801 .. . ....... $219 
Commodore 1526 ... $288 
Cardeo LOl l ..... ... $498 
1520 Color Prlnler . .. $129 

DIRECT MODEMS 
Hesmodem . .. . . S53 
1650 AUlomodern ... . $99 
1600 Modem .. . .... Call 

64 SOFTWARE 64 
ACCESS SOFTWARE 
Beached(O) .. 524 
NeutraIZone (ClO) ... $24 
Spri l emaster(O) ..... $25 
AVALON HILL 
NukeWar(C) ........ 512 
Androm. Conquest (C) $14 
MldwayCampalgn (C) 513 
Computer Football (C) 513 
Telengal(i . (C)SI6{D)S I 9 
FlylngAce(C) .. ..... $13 
Moon Patrol (C) . 511 
BAnERIES INCLUDED 
Paper Clip (0) .. .. $69 
Consultant(O) ...... 575 
BusCard ... . . .. 5138 
8OColumnBO ...... $ t38 
Paper Clip w/Spell (0 ) S85 
Spell Pack (0) ....... $37 
OrganizerSerles(Ea) . 522 
BLUE SKY 
Galc Resul t Adv ...... 599 
Calc Result Easy .... 557 
BROOERBUNO 
Bank St. Writer (O) ... 546 
Opera!. Whrlwnd(O) .. 527 
Choplllter(R) 527 
Lode Runnel . (0) 23(R) 27 
CBS SOFTWARE 
Success wl lh Mat h(O) 517 
WbstrWord Game(Oj 520 
Learning Bridge (OJ . . 555 
COMMODORE 
Simon's Baslc(A) . .. . $11 
Magic Desk (Rl ... $48 
Logo (D) ... . ... 545 
Assembler 64 (D) $15 
Easy Serlpt64 (0) .•.• $32 
Accounting Pkgs (Ea) $32 
COMPUTER ADV. IDEAS 
Game Show (D) .. .... $27 
Win VlfWords I or I! (0 ) 515 
SportsFacts(O) .. ... $15 
CONTINENTAL S.W. 
HomeAccoun tant(O) 548 
TaIlAdvanl age(O) ... S39 
FCM (O) ......... $34 
COUNTER POINT SW 
EarlyGames(Ea) .. . . $20 
CREATIVE SOFTWARE 
Moondusl (A) ....... $23 
Save New York (A) ... $23 
Pipes (R) .. ......... $23 
Househtd Finance(C) $20 
DATAson 
Pooyan(ClO) ........ $20 
MoonShultle(O) .... $20 
ENTECH 
Studio 64 (ClO) ...... $28 
Database 64 (D) . ... $45 
EPYX 
Temple of APS (ClO) .. $27 
Jumpman (ClO) ... .. 527 
Oragonriders (ClO) ... $27 
Pitstop(A) .......... $27 
Gateway toAPS(A) .. $27 
FIRST STAR 
Astrochase (ClO) ......... $20 
Brislle (ClO) ..... 520 
Fllp Flop(ClD) .. 520 
FUTURE HOUSE 
Comp. Pers. Account. SS6 
HES 
Synlhesound 64 (0) .. $23 
Omnlcalc(O) ........ S34 
Omnlwrl ter(O) ...... $45 
Hesmon (0) ......... 527 
64 Forth (A) ......... $39 
Multiplan(O) ........ $65 
Turtle Graphlcs(A) ... $39 
INFOCOM 
Planet Fall (D) 
Enchanter (0) 
Inlidel (O) . 
JINSAM 

.. 534 

.• S34 
.. .. 534 

Mini Jlnl (R) . 575 
MICROSOFTWARE INrL 
Prac tlcalc 64 . (C) 34 (0136 
Spreadsheet . (C) 49 (01 52 
Pracl itl le 64 (o) ..... . S36 
MIRAGE CONCEPTS 
Data Base (D) ....... S68 
Word PlOcessor!Ol .. S68 

MICROSPEC 
Database (D) ....... $44 
Mailing Ust (D) ... .. . $32 
Checkbook Mgr (O) . . . $47 
GIL (0) .... . 544 
AlP (D) .... .. $47 
AIR (D) . .. .. 547 

PARKER BROS 
O-Berl(R) . $33 
Popeye (A) .... 533 
FrOOger(R) .. 533 

PROFESSIONAL SW 
Wordpro W/Spell (0) .. S68 
Spellright (D) .. . $45 
aUIKTEX 
Quick Br. Fox (A) $49 
RAINBOW 
File Assistant (D) .... 546 
Writers Assistant (0) . 546 
Spreadsht AssIsl.(O) . 556 
SCARBOROUGH 
Mastertype (D/R) 527 
Song Writer (D) ...•. $27 
SEOA 
Star Trek (R) .... 527 
Buck Rogers (R) .... . 527 
CongoBongo(R) . 527 
SOnSMITH 
Touc h Typing (Clo l .. . $21 
SOUTHERN SOLUTIONS 
Businessman (D) .... S48 
Bill Payer (D) . ... .. .. S48 
BI1I Collecl or(O) ... . . $48 
Paymaster(D) ...... 548 
SPINNAKER 
Snooper 1 or 2 (D) . $27 
Aerobics (0) .. , . .. .. 534 
Kids on Keys (D) ..... $20 
Most Amazing (0) .... $27 
Klndercomp (D) ...... 520 
AtphabetZoo(O) ..... . 20 
Tralns (O) .......... . 527 
Delta OrawlnQ (R) ••.. 527 
DellaMuslc(A) ...... $27 
SUBLOG1C 
Flight Simulator II (D) . S36 
Pinball (ClO) ........ $20 
SYNAPSE 
Ft. Apocalypse (Clo) . $23 
Necromancer (ClO) . . 523 
Zanon (0) . . . . . . . $23 
Blue Max (D) ••••.••• $23 
Pharoah'sCurse(ClD) 523 
Zepplln (D) .. $23 
Ouaslmodo(o) .. $23 
551 
Combat Leader (Clo) . $27 
Computer Baseball (0) 527 
Eagles (Dl .. . 527 
Ringside Seat (0) ••• . 527 
TlgerslnSnow(ClD) . . 527 
Battle Normandy(ClD) 527 
TIMEWOR KS 
Dungeons 01 Alg. (ClO) $ 17 
Robbers Losl (CiD) ... 517 
Money Mgr. (ClD) . . .. $17 
WaIlStreet (ClD) ..... $17 
Data Manager (ClO) .. 517 
Elec. Checkbook (ClO) 51 7 
TOTL 
Totl Tellt .. (C) $32 (D) $34 
label ..... (C)$15(0) 517 
Time Mgr . . (C) 524 (D)527 
Rsrch Ass!. (0) 524 (D) 527 
TRONIX 
S.A.M. (0) .... . . ... $39 
Juice (0 ) ........... $23 
Chalterbee (0) .. . . 527 
MISCELLANEOUS 
Oiskey (0) ...... $33 
Barrons Sat (D) ... 559 
Mlilionalre (O) . 539 
Sargon II to) . . . $23 
B-Graph(O) ..... . ... 559 
CastleWolienstel n (O) $20 
Odesl aChess(O) . ... $46 
Ultima III (0 ) .. . . . . 539 
Prof. BlackJack(O) ... 546 
Homeword (D) . ... ... $46 
Pers. Accoun tant (0 ) . $23 
Karate DevUs(O) ..... 527 
Fi nal FUght (0 ) .. . , .. 522 
MAE Assembler (0 ) . . $47 



Phoneme synthesis techniques have been

combined with text-to-speech conversion pro

grams. These programs contain a set of rules

which tell the computer how to change any se

quence of letters into speech. Creating a program

of this sort for English is difficult, since many let

ters and letter patterns are pronounced in various

ways, depending on the context of their use. For

example, the word read is pronounced differently

depending upon whether it refers to the past or

future (for example, John read the book versus

John will read the book). The same aspects of

English which cause difficulties for people in

learning to read also cause difficulties in pro

gramming computers to convert written English

to spoken English.

While text-to-speech programs do not pro

duce human-sounding speech, most people

understand it easily after a short time—much the

way we can understand someone who has a for

eign accent and mispronounces some words.

Text-to-speech is valuable for people with im

paired vision. However, it is not suitable for

educational applications in which clear speech is

essential.

A Talking Apple
The Echo II speech synthesizer, for Apple II

computers, makes use of both stored and un

limited vocabulary techniques. The Echo II is a

board that plugs into a slot in the Apple. A

speaker or headphone then plugs into the board.

The board has volume and pitch controls, but

these can also be controlled from software. The

basis of the Echo II is a speech synthesis chip

made by Texas Instruments. This chip, an ad

vanced version of the one used in the original

Speak and Spell toy, is used in most of the avail

able speech synthesizers.

The Echo II comes with a text-to-speech pro

gram. It also allows you to enter speech more di

rectly by using symbols to represent each sound

(for example, there are different symbols for the

long e of Pete and the short e of bet). In addition,

a disk containing 700 digitized words is avail

able. These provide a good demonstration of the

superior quality of digitized speech.

With the Echo II, it is easy to add speech to

your own program. You can change the volume,

pitch, and rate of speech, all under the control of

your program. Produced by Street Electronics,

the Echo II sells for about $150. Street Electronics

also produces speech synthesizers for the IBM

PC and for other personal computers. Other

speech synthesizers are available, including

Type-'N-Talk from Votrax, Mockingboard from

Sweet Micro Systems, and SAM. from Don't Ask

Computer Software.
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Computers That Listen
A great deal of research has been devoted to

getting computers to recognize people's speech.

This research has shown that speech is very

complex and that we do not fully understand

how people are able to recognize spoken words

so easily. It is much more difficult to make

computers recognize spoken words than it is to

make them pronounce words. However, ad

vances have been made and some usable, al

though limited, devices are now available.

Current systems for personal computers re

quire the user to program the computer to distin

guish among a number of spoken words. The

technique is related to stored vocabulary speech.

The individual selects a vocabulary to be used.

He says each word, then the computer digitizes

the sound patterns and stores a set of numbers

representing the waveform of the word.

Once trained, the computer recognizes a

spoken word by digitizing it and comparing the

resulting pattern of numbers to the patterns

stored in its memory. Since the pronunciation

changes slightly each time an individual says a

word, exact matches are not expected, but the

computer is programmed to find the closest

match. Since people differ widely in their speech

patterns, these systems are reliable only in

recognizing the words spoken by the person who

spoke the original training set.

The digitized representation of each word

uses up a lot of computer memory, and the

matching process becomes progressively slower

and less reliable as more words are added.

Therefore, speech recognition systems work well

only with limited vocabularies.

It Takes Dictation

One speech recognition device is the Voice Entry

Terminal (VET-2), produced by Scott Instruments

for Apple II computers. The VET-2 can be pro

grammed for sets of up to 40 words. The Apple

II can hold only one set in memory at a time, but

others can be loaded from disk as needed.

One important characteristic of the VET-2 is

that it functions as a keyboard emulator. It plugs

into the computer in parallel with the keyboard,

so both can be used together. Each spoken word

is associated with a string of printed characters.

When the spoken word is recognized, the

VET-2 sends the same signals to the computer

that the keyboard sends when the associated

keys are pressed. Therefore, you can have the

VET-2 recognize a spoken name for each key

and then "type" by saying the names of letters,

numbers, and special characters. You can then

use standard software with voice input replacing

the keyboard.

Phoneme synthesis techniques have been 
combined with text-to-speech conversion pro­
grams. These programs contain a set of rules 
which tell the computer how to change any se­
quence of letters into speech. Creating a program 
of this sort for English is difficult, since many let­
ters and letter patterns are pronounced in various 
ways, depending on the context of their use. For 
example, the word read is pronounced differently 
depending upon whether it refers to the past or 
future (for example, John read the book versus 
John will read the book). The same aspects of 
English which cause difficulties for people in 
learning to read also cause difficulties in pro­
gramming computers to convert written English 
to spoken English. 

While text-to-speech programs do not pro­
duce human-sounding speech, most people 
understand it easily after a short time-much the 
way we can understand someone who has a for­
eign accent and mispronounces some words. 
Text-to-speech is valuable for people with im­
paired vision. However, it is not suitable for 
educational applications in which clear speech is 
essential. 

A Talking Apple 
The Echo II speech synthesizer, for Apple II 
computers, makes use of both stored and un­
limited vocabulary techniques. The Echo II is a 
board that plugs into a slot in the Apple. A 
speaker or headphone then plugs into the board. 
The board has volume and pitch controls, but 
these can also be controlled from software. The 
basis of the Echo II is a speech synthesis chip 
made by Texas Instruments. This chip, an ad­
vanced version of the one used in the original 
Speak and Spell toy, is used in most of the avail­
able speech synthesizers. 

The Echo II comes with a text-to-speech pro­
gram. It also allows you to enter speech more di­
rectly by using symbols to represent each sound 
(for example, there are different symbols for the 
long e of Pete and the short e of bet). In addition, 
a disk containing 700 digitized words is avail­
able. These provide a good demonstration of the 
superior quality of digitized speech. 

With the Echo II, it is easy to add speech to 
your own program. You can change the volume, 
pitch, and rate of speech, all under the control of 
your program. Produced by Street Electronics, 
the Echo II sells for about $150. Street Electronics 
also produces speech synthesizers for the IBM 
PC and for other personal computers. Other 
speech synthesizers are available, including 
Type-'N-Talk from Votrax, Mockingboard from 
Sweet Micro Systems, and S.A.M. from Don't Ask 
Computer Software. 
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computers That Listen 
A great deal of research has been devoted to 
getting computers to recognize people's speech. 
This research has shown tha t speech is very 
complex and that we do not full y understand 
how people are able to recognize spoken words 
so easily. It is much more difficult to make 
computers recognize spoken words than it is to 
make them pronounce words. However, ad­
vances have been made and some usable, al­
though limited, devices are now available. 

Current systems for personal computers re­
quire the user to program the computer to distin­
guish among a number of spoken words. The 
technique is related to stored vocabulary speech. 
The individual selects a vocabulary to be used. 
He says each word, then the computer digitizes 
the sound patterns and stores a set of numbers 
representing the waveform of the word. 

Once trained, the computer recognizes a 
spoken word by digitizing it and comparing the 
resulting pattern of numbers to the patterns 
stored in its memory. Since the pronunciation 
changes slightly each time an individual says a 
word, exact matches are not expected, but the 
computer is programmed to find the closest 
match. Since people differ widely in their speech 
patterns, these systems are reliable only in 
recognizing the words spoken by the person who 
spoke the original training set. 

The digitized representation of each word 
uses up a lot of computer memory, and the 
matching process becomes progressively slower 
and less reliable as more words are added. 
Therefore, speech recognition systems work well 
only with limited vocabularies. 

It Takes Dictation 
One speech recognition device is the Voice Entry 
Terminal (VET-2), produced by Scott Instruments 
for Apple II computers. The VET-2 can be pro­
grammed for sets of up to 40 words. The Apple 
II can hold only one set in memory at a time, but 
others can be loaded from disk as needed. 

One important characteristic of the VET-2 is 
that it functions as a keyboard emulator. It plugs 
into the computer in parallel with the keyboard, 
so both can be used together. Each spoken word 
is associated with a string of printed characters. 

When the spoken word is recognized, the 
VET -2 sends the same Signals to the computer 
that the keyboard sends when the associated 
keys are pressed. Therefore, you can have the 
VET-2 recognize a spoken name for each key 
and then " type" by saying the names of letters, 
numbers, and special characters. You can then 
use standard software with voice input replacing 
the keyboard. 



What About Language?
Current technology for personal computers en

ables us to have computers speak and recognize

individual words. But what about sentences and

paragraphs? For speech production, we can have

the computer string words together, but replicat

ing the intonation and stress patterns of human

voices is another, much more difficult, matter.

For speech recognition, anything more com

plex than the simplest sentence creates inordinate

difficulties. Try listening to fluent speakers of a

language you do not understand. Can you even

tell where one word ends and the next begins?

Recognizing the words in spoken sentences gen

erally depends upon being able to understand

meanings, something we have not yet learned to

program personal computers to do.

Getting computers to produce and under

stand language is the focus of much of the effort

of researchers in artificial intelligence. They have

had only limited success, with very powerful

computers. For the present, we will have to be

content with personal computers which are at the

single-word state of language development.

Street Electronics (Echo II)

1140 Mark Ave.

Carpinteria, CA 93013

Sweet Micro Systems (Mockingboard)

Cranston, RI 02910

Votrax (Type-'N-Talk)

500 Stephenson Highway

Troy, MI 48084

Don't Ask Computer Software (Software Automatic

Mouth)

2265 Westwood Blvd

Los Angeles, CA 90064

Scott Instruments (Voice-Entry-Terminal)

1111 Willow Springs Drive

Denton, TX 76201 ©

THOUGHT & SPEECH RECOGNITION
CAN BE YOUR EXPERIENCE. INSTANTLY !!!

JUST DIRECTLY CONNECT THE FAZER INTO YOUR JOYPORT - EASY AS THAT !!!

TRY IT.

FA2E INTO YOUR COMPUTER WITH OUR NEW. AMAZING PERIPHERAL

YOU'LL BE BLOWN AWAY !!1

AVAILABLE FOR ALL THE ATARI COMPUTERS. COMMODORE 64, VIC 20, AND OTHERS.

BROOKTRONIX

40S MAIN STREET LAUREL. MD. 20707 SPEECH PACKAGE $89.95

(301) 792-2330. (301) 953-7373 1-800-752-8348 THOUGHT PACKAGE $119.95

Power

Problems?

SURGES!

SPIKES!

RFVEM1!

[UPS!

SAGS!

BLACKOUTS!

BROWNOUTS!

AEGIS®. . . Power Conditioning Equipment ... THE SOLUTION
Protects From Damaging Voltage Surges, Lost Data, & Cosily Down Time

SPIKESP1KER

Transient Voltage Suppressors & Noise Filters

Eleven Models — All Models Rated 120V, 1SA

Deluxe Power Console-2 stage transient absorber; dual

5-stage filter; common & differential mode protection;

nano seconds response; clamping at 150V: 8 individually switched sockets;

fuse_d; mail switch; 7' cord and status lite. S89.95.

Quad Power Console—6-stage transient absorber; dual

5-stage filter; common & differential mode protection: pico

second response; clamping at 131V; lour outlets; fused,

master switch: 7' cord and status light. $75.95

Mini \\-DirectAC Plug-In; 2-stage transient absorber: dual

3-stage filter; common & differential mode protection: nano

second response: clamping at 150V; two outlets and status

lite. $44.95

line-saver™

Standby Uninterruptible Power System

—Clean Reliable Power System-

Model LS-240-240 watti-VA capacity, increased back

up time: 11 min. full load. 27 min. 'A load, 43 min.

Va load, 4-AC outlets, 3-staged transient protection: dual 4-staged RFI/EMI tiller;

sealed rechargeable internal battery; master control switch; lest switch; exter

nal fuses; detachable 6' cord; external DC connectors (or mobil use and ex
tended hold-up time; many more exclusive features. S4B5.00

Call or write lor free literature. iucthut rumen i iuc
INdlHNI UnUtn LINE

Dealer inquires invited. 800-524-0400 TWX 501-651-2101

i IN PENNA. 215-837-0700

* PA Res. add 6W sales lax: lor COD add S3.00 +
' shipping & dandling. All pre-paid SPIKE-SPIKER

orders, freight allowed All LINE-SAVER orders add
£10 00 shipping & Handling.

65S4RuchRd., Dept.CP

Bethlehem, PA 18107

STOP PLAYING GAM

■ Calculate odds on HORSE RACES with ANY COMPUTER

using BASIC.

■ SCIENTIFICALLY DERIVED SYSTEM really works. TV

Station WLKY ol Louisville, Kentucky used this system

to predict the odds of the 1980 Kentucky Derby See

Popular Computing (February. 1984) tor a review ol this

program. This system was written and used by

computer experts and ss now being made available to home computer owners. This method

is based on storing data Irom a large number ol races on a high speed, large scale computer.

23 factors taken from the "Daily Racing Form" were then analyzed by the compuler to

see how they mlljenced race results From these 23 facts, ten were lound to be the most

vital in determining winners'NUMERICAL PROBABILITIES ol each ol these 10 factors were
then computed and this forms the basis ol this REVOLUTIONARY NEW PROGRAM

■ SIMPLE TO USE Obtain "Daily Racing Form" the day Oelore the races and answer the

10 questions about each horse. Run the program and your compuler will prmi out the

oflds for all horses in each race COMPUTER POWER gives you the advantage!

■ YOU GET:
1) Program on cassette or disk.

2) Listing ol BASIC programs (or use with any computer.

3) instructions on how to gel the needed data trorn the "Daily Racing Form."

A) Tips on using the odds generated by the progiam
5) Sample form to simplify entering data lor each raca.

MAIL COUPON OB CALL TODAY

3G COMPANY, INC. DEPT. CO (503) 357-5607

RT. 3, BOX 28A, GASTON, OR 97119

Yes. I wan! to use my computer for FUN and PROFIT. Please send me "Play the

Horses" lor $29.95. Circle the cassette you need: PET/CBM, viC-20. Color Compuler.

TRS-BO. Sinclair Timei 1000. Atari Commodore M (disk or wsseliel.

Apple | d^k or cassette)

Enclosed is: D check or money order D MasterCard ED Visa

Card No Exp dale

NAME

ADDRESS

CITY _ .STATE. .ZIP.

START USING YOUR COMPUTER FOR

FUN and PROFIT!

July 1984 COMPUTE! 103

What About Language? 
Current tech nology for personal computers en­
ables us to have computers speak and recognize 
individual words. But what about sentences and 
paragraphs? For speech production, we can have 
the computer string words together, but replicat­
ing the intonation and stress patterns of human 
voices is another, much more difficult, matter. 

For speech recognition , anything more com­
plex than the simplest sentence creates inordinate 
difficulties. Try listening to fluent speakers of a 
language you do not understand. Can you even 
tell where one word ends and the next begins? 
Recognizing the words in spoken sentences gen­
erally depends upon being able to understand 
meanings, something we have not yet learned to 
program personal computers to do. 

Getting computers to produce and under­
stand language is the focus of much of the effort 
of researchers in artificial intelligence. They have 
had only limi ted success, with very powerful 
computers. For the present, we will have to be 
content with personal computers which are at the 
single-word state of language development. 

Street Electroll ics (Echo 11) 
1140 Mark Ave. 
Carpillteria, CA 93013 

Sweet Micro Systems (Mockillgboard) 
Crallstoll, RI 02910 

Votrax (Type-'N-Talk) 
500 Stephellsoll Highway 
Troy, MI 48084 

DOIl't Ask Computer Software (Software Automatic 
Mouth) 
2265 Westwood Blvd 
Los Allgeles, CA 90064 

Scott Ill strumellts (Voice-Ell try-Termi Ilal) 
1111 Willow Sprillgs Drive 
DeIltOIl, TX 76201 

:J \ '-81665' J 1'IINIX -"'//1 I \ \ 
~!,AZE'" 
~U~&SPEECH REC~~ 
__ --.--:.-CAN BE YOUR eXPERIENCE, INSTANTLY I!I .~ 
... JUST DIRECTLY CONNECT THE FAZER INTO YOUR JOYPORT _ EASY AS THAT III 

TRY IT, 

FAZE INTO YOUR COMPUTER WITH OUR NEW. AMAZING PERIPHERAL 
YOU' LL BE BLOWN AWAY !II 

AVAILABLE FOR ALL THE AlARI COMPUTERS. COMMODORE 64, VIC 20, AND OTHERS, 

BROOKTRONIX 
405 MAIN STREET LAUREL. MO. 20707 
(301)792-2330, (lOll 953-7373 1·800-152-8348 

SPEECH PACKAGE $89.95 

THOUGHT PACKAGE $ 119.95 

~power 
Problems? 

SURGES! 
SPiKESl 
RFllEMIt 

DIPS! 
SAGS! 

BLACKOUTS! 
BROWNOUTS! 

AEGIS® ... Power Conditioning Equipmenl . .. THE SOLUTION 
Protects From Damaging Voltage Surges, Lost Data, & Costly Down Time 

•

• .. • .. • .• . SPIKE·SPIKER" 

• I .• I Transient Voltage Suppressors & Noise Filters 
00 __ . . .. .. .. . Eleven Models - All Models Rated 120V, 1SA 

o " Deluxe Power Console-2-s!age transient absorber: dual 
S·stage litter ; common & ditferential mode protection; 

nana seconds response; clamping at 1S0V: 8 individually switched sockets; 

luse·m:~jiICh: i;iJ~~'~~;E~i~~~~~i:~i;~~?:r ~~~:~;;~r~ 
master switch : 7' cord "and status light. S75.95 

I 
Minill-Oireci AC Plug-In: 2-513ge transient absorber: dual 
3-stage liller; common & diHerenllat mode protection: nana 
second response; clamping at 150V: two ootlets and status 
lite. $44.95 

LINE·SAVERTtO 

~
.... Standby Un interruptible Power System 

\

T" :' ~;;:'! •••. -C/esn Reliable Powe, System-
I d-- --. Model LS·240-2-CO wans-VA capacity. increased back-
1~-·--- up time: 11 min. fu ll toad , 27 min. 'h load , 43 min . 

V3 load: 4-AC outlets, 3-staged transient protection; dual4-staged RFIIEMI filter; 
sealed rec tlargeatlle internal banery ; master control switch: lest switch ; exter­
nalfuses; detachable 6' cord; external DC connectors for mobil use and ex­
tended hold-up lime; many more exclusive features. $-485.00 

Call or write for free literature. INSTANT ORDER LINE 

Dealer inquires invited. 800-524-0400 TWX 501-651'2101 

VJlII"IIlIZ\® = IN PENNA. 215-837-0700 
1X1~ T PA Res. add 6% sales tax: lor COO add S3.00 + 

shipping & handnng . All pre·pald SPIKE,SPIKER 
6584 Rueh Rd., Depl.C P • orders, Ireight allowed. AJllINE·SAVEiI orders add 
Bethlehem, PA 18107 SIO.OO shipping & handling. 

STOP PLAYING GAM 
• Calculate odds on HORSE RACES WIth ANY COMPUTER 

uSing BASIC. 
• SCIENTIFICAllY DER IVED SYSTEM reaJly works 

SlatJOn WlKY of loUISVille, Kenlucky used th iS system 
to predict the odds 01 the 1980 Kentucky Derby. See 
Popular Compuring (February. 1984) lor a review or thiS 
program. This system was wflt!en and used by 
computer experts and is mm being made available to home computer CONners. ThiS 
is based on storing data lrom a large number of races on a high speed. large scale computer. 
23 ractors taken Irom the ··Daily Racing Form·' were then analyzed by the computer to 
see how they influenced rJce results. From these 23 lacls. len were lound 10 be Ihe most 
vilal in determining wlnners.·NUMERICAL PROBABILlTJES of each 01 these 10 faciOfS were 
then compuled and this forms the baSIS of Ihls REVOLUTIONARY NEYI PROGRAM. 

• SIMPLE TO USE: Obtain ·'Dally RaCing Form·' the day before the races and answer the 
10 Questions about each horse. Run the program and your computer Will print out the 
odds lor all horses in each race. COMPUTER POWER gives you the advanTage! 

• YOU GET: 
1) PrOi;lram on cassette or disk. 
2) Lisllng 01 BASIC progra'TlS lor use w~h any compuler. 
3) InS1fuctions on hoW 10 get the needed data Iran the '·Daily Racing Form.·· 
4) TIps. on using lhe odds gener.3led by the program. 
5) Sample form to sifllllity entering !lata for 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 tr"t/ computer for FUN and PROFIT. Please send me ·· Play Ihe 
Horses·' for $29.95 . Circle the cassette you need: PH/CBM. VIC·20. Color IA:rnpuler. 
TRS-SO. SUlcl.aif Tnntx 1000. Atall Cco-nrnodore 64 (Oisk or cassene). 
Apple (O,sk or tassene) 

Enclosed is: 0 check or money order 0 MasterCard 0 Visa 

card Np up. dale 

NAME 

ADDRESS _____________________ _ 

my STATE ZIP 

START USING YOUR COMPUTER FOR 

FUN and PROFIT! 
JUly 1984 COMPUTEI 103 



INSIGHT: Atari
Bill Wilkinson

This month we'll conclude our exploration of the

source code of the program to load a binary file

starting with the GET routine presented last month.

Lines 600-619. GET is a special routine for two

reasons. First, it assumes a buffer length of zero,

thus forcing a single byte transfer into the A reg

ister (Atari I/O spec). Second, if the GET fails, it

pops a level off the subroutine stack and goes di

rectly to the end-of-file code at line 4000 (BA-

SIC's line 400). This is a crude but effective

simulation of the TRAP 400 code in the BASIC

version.

For GET to be a general-purpose subroutine,

it would have to simply return the status and let

the caller do the error trapping.

The Main Section

This routine begins the real work. All object code

is reasonably close to its BASIC parallel.

Lines 1200-1204, 1300-1304. Remember the

calling requirements for the I/O routines? Chan

nel in X, address in A and Y. Looks easy once

you have built the subroutines.

Lines 1400-1407. Same as above. The only extra

here is the need to specify a mode for OPEN.

Here, we use mode 4 (just as in BASIC) to in

dicate we will only read the file.

Lines 2400-2405. Since we just stored the A reg

ister in HIGH, we test HIGH first by comparing

A with 255. If HIGH is equal to 255, then A con

tains 255 and we can compare it to LOW. A tiny

bit sneaky. Did you ever realize that BASIC has

to implement THEN this way? By branching

around the following code?

Lines 2600-2701. We used LOW and HIGH to

get the START address, but we have already

moved their contents to START. Now, they

won't be used again until we are through with

QUIT, so why not share memory between QUIT,

LOW, and HIGH? Again, a little bit sneaky, but

not inordinately so.

We could have saved more memory (and

code) by doing GETs into the low and high bytes

of START directly, but I wanted to keep the code

as close as reasonable to the original BASIC.

Lines 3100-3106. See the comments above about

START and ADDR.

The FOR Loop
Lines 3300-3302. Remember, if a zero page loca

tion points to a desired memory location, use an

offset of zero in the Y register to store, load, add,

etc., to or from that location.

Lines 3403-3408. Since we are STEPping by one,

we need check only for equality.

Lines 3411-3417. If the FOR loop had used a

STEP, we would have had to add it on here.

Since the step is implied to be one, we can use

this simple two-byte increment.

Line 4103. If this routine is called from DOS or

from BASIC, the RTS is all that is needed, thanks

to the POP in the GET routine.

As I said, one could write this routine in bet

ter ways. The most- obvious thought that comes

to mind is to replace the FOR loop with a block

get of the requisite bytes. Since that would pro

duce significantly faster runtime (for large files,

at least), we will make these changes next

month.

To do so, though, we will also change the

BASIC program to enable it to make a call to do

block I/O. So, even if you are not into machine

language, watch next month for a method of doing

fast memory reads and writes to and from disk.

Load A Binary Object File—Program Completed

0660 0990 BEGINWORK

0991 ;

1000

.1001

1100

1101

1200

104 COMPUTE! July 1964

BASIC: REM binary object file loader

just a comment

BASIC: DIM NAME$(30)

(the NAME buffer is defined above)

BASIC: PRINT "WHAT FILE TO LOAD "r

INSIGHT: Atari 
Bill Wilkinson 

This month we'll conclude our exploration of the 
source code of the program to load a binary file 
starting with the GET routine presented last month. 

Lines 600-619. GET is a special routine for two 
reasons. First, it assumes a buffer length of zero, 
thus forcing a single byte transfer into the A reg­
ister (Atari I/O spec). Second, if the GET fails, it 
pops a level off the subroutine stack and goes di­
rectly to the end-of-file code at line 4000 (BA­
SIe's line 400). This is a crude but effective 
simulation of the TRAP 400 code in the BASIC 
version. 

For GET to be a general-purpose subroutine, 
it would have to simply return the status and let 
the caller do the error trapping. 

The Main Section 
This routine begins the real work. All object code 
is reasonably close to its BASIC parallel. 

Lines 1200-1204, 1300-1304. Remember the 
calling requirements for the I/O routines? Chan­
nel in X, address in A and Y. Looks easy once 
you have built the subroutines. 
Lines 1400-1407. Same as above. The only extra 
here is the need to specify a mode for OPEN. 
Here, we use mode 4 Uust as in BASIC) to in­
dicate we will only read the file . 

Lines 2400-2405. Since we just stored the A reg­
ister in HIGH, we test HIGH first by comparing 
A with 255. If HIGH is equal to 255, then A con­
tains 255 and we can compare it to LOW. A tiny 
bit sneaky. Did you ever realize that BASIC has 
to implement THEN this way? By branching 
around the following code? 
Lines 2600-2701. We used LOW and HIGH to 
get the START address, but we have already 
moved their contents to START. Now, they 

Load A Binary Object File-Program Completed 
0660 0990 BEGINWORK 

0991 

won't be used again until we are through with 
QUIT, so why not share memory between QUIT, 
LOW, and HIGH? Again, a little bit sneaky, but 
not inordinately so. 

We could have saved more memory (and 
code) by doing GETs into the low and high bytes 
of START directly, but I wanted to keep the code 
as close as reasonable to the original BASIC. 

Lines 3100-3106. See the comments above about 
START and ADDR. 

The FOR Loop 
Lines 3300-3302. Remember, if a zero page loca­
tion points to a desired memory location, use an 
offset of zero in the Y register to store, load, add, 
etc., to or from that location. 

Lines 3403-3408. Since we are STEPping by one, 
we need check only for equality. 

Lines 3411-3417. If the FOR loop had used a 
STEP, we would have had to add it on here. 
Since the step is implied to be one, we can use 
this simple two-byte increment. 

Line 4103. If this routine is called from DOS or 
from BASIC, the RTS is all that is needed, thanks 
to the POP in the GET routine . 

As I said, one could write this routine in bet­
ter ways. The most· obvious thought that comes 
to mind is to replace the FOR loop with a block 
get of the requisite bytes. Since that would pro­
duce significantly faster runtime (for large files, 
at least), we will make these changes next 
month . 

To do so, though, we will also change the 
BASIC program to enable it to make a call to do 
block I/O. So, even if you are not into machine 
language, watch next month for a method of doing 
fast memory reads and writes to and from disk. 

1000 BASIC: REM binary object file loader 
.1001 ---- just a comment ----
1100 BASIC: DIM NAME$(30) 
1101 (the NAME buffer is defined above) 
1200 BASIC: PRINT "WHAT FILE TO LOAD "; 
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AATARI
ATARI is a Irademark o( ATARI. INC

ATARI 800XL.Call
Atari 1050

Disk Drive Call

Atari 1010

Recorder 77.00

Atari 1027 Printer.Call

Atari 850

Interface Call

MOSAIC
64K Ram/400 149.00

64KRam + Cable Kit

400/800 169.00

48K Ram Kit 94.00

16/32 Expander! 64.95
32K Ram 77.95

Mosaic Adaptor .... 49.95

Replacement Keyboard for Atari 400 .54.95

3rd Party Printer Interfaces

Intercast I 139.00

Apeface w/cable included 69.95

PRINTERS

Axiom AT-100 229.00 Gemini 10X Call

Axiom AT-550 329.00 Alpfiacom Call

Epson Call Okidata92A Call

Call (or assorted Printer Packages

DISK DRIVES

Bana 1000

Trak Call
Concorde _ ,For
Indus GT Prices
TOUCH TABLETS

Koala Touch Tablet-D.. .69.95

Koala Touch Tablet-Carl 74.95

RS232 Modem Adaptor

(Through serial port) 39.95

MONITORS

US! Call

AMDEK Call

STIMUTECH SUBLIMINAL

SOFTWARE FOR ATARI

AND CBM 64

Expando-Vlsion Interlace

w/one FREE Cart... 99.00

Weight Control

Study Habits
Stress Control

Drinking Control

Smoking Control

Career Success
Sexual Confidence

Addit'l Rom Carts 29.95 ea.

ATARI SOFTWARE

ATARI

Conversational Lang-T

Macroassembler-D 67.95
Invilalion lo Program I-T. 19.95

Basketball-Cart 26.95

Graph-it-T 15.95
Dig Dug-Car! 32.95

Atariwriler-Cart 74.95

Donkey Kong-Carl 37.95

Ms. Pac-Man-Cart 39.95
Eastern Front-Carl 32.95

Donkey Kong Jr.-Cart... 39.95
Pengo-Cart 35.95

Logo-Cart 79.95

Robilran-Cart 35.95

Pole Position-Cart 39.95

Microsoft Basic ll-Cart.. 67.95

Paint-D 33.95

Caverns ot Mars-Cart ... 32.95

Joust-Cart 39.95
Jungle Hunt-Cart 35.95

Mario Bros.-Cart 35.95

Syncalc-D 74.95
Atari Music-D .29.95

SIERRA ON-LINE

Homeword-D 49.95

DarkCrystal-D 27.95
Frogger-D/T 23.95

Quest ForTires-D 23.95

Ultima I-D 23.95

Ultima U-D 41.95

Wizard/Princess-D 22.95

1NF0C0M

Deadline-D 34.95

Witness-D 34.95

Zorkl, II, Ill-D 27.95
Starcross-D 27.95

Pianetfati-D 34.95
Suspended-D 34.95

Enchanter-D 34.95

Infidel-D 34.95

Sorcerer-D 34.95

LJK

Letter Perfect-D 74.95

Data Perfect-D 74.95

Spell Perfect-D 64.95

D-Disk T-Cassetta

Carl ■ Cartridge

BRODERBUND PARKER BROS.

ang-T ..44.95 Arcade Machine-D 41.95 Astrochase-Cart 34.95

My First Alphabet-D 26.95 Bank SI. Writer-D 49.95 Froggar-Cart 34.95
Home Filing Mgr.-D 37.95 Lode Runner-D 23.95 Q-Bert-Can 34.95

Star Raiders-Cart 32.95 Drol-D 23.95 Popeye-Car! 34.95
Assembly Editor-Carl.. .46.95 Spare Change-D 23.95

Choplifter-D 23.95

Mask of the Sun- D 27.95

Operation Whirlwind-D.. 27.95

EPYX

Gateway To Apshai-Cart 27.95

Pilstop-Cart 27.95

Fun With Music-Cart....27.95

FOR ATARI

Castle-Wolienstein-D.. .20.95
Home Accountant-D.... 52.95

Master Type-DfCart .... 27.95

SpelunKer-D 27.95

Flight Simulator Il-D 37.95
Zombles-D/T 23.95

Jumpman Jr.-Cart 27.95 Mr. Robot-D 23.95
Dragonriders of Pern-D/T 27.95

Temple ol Apshai-D/T .. 27.95
Hellfire Warrior-D/T 20.95

Fun With Art-Cart 27.95

Summer Games-D 27.95

Puzzlemania-D 23.95

SSI

Carrier Force-D .....

Combat Leader-D(T .

Cosmic Balance-D..
Dosmic Balance II• O .

Fortress-D

Rails West-D
Broadsides-D

War In Russia-D

Quesiron-D

SPINNAKER

Jp ForGraDs-Cart...

Cosmic Life-Cart
Facemaker-Cart
Alphabet Zoo-Cart...
:raction Fever-Cart..

<ids on Keys-Cart...
Delta Drawing-Cart..

Story Machine-Cart..

Amazing Things-D...

Hey Diddle Diddle-D.

41.95

.. 27.95

...27.95

...27.95
23.95

27.95

27.95
54.95

34 95

... 27.95

23.95

23.95

... 23.95

... 23.95

... 23.95

... 27.95

...27.95

. .. 27.95

... 20.95

Snooper Troops 1 or 2-D. 30.95
Tralns-D

Aerabics-D

Adventure Creature-D

27.95

30.95

... 27.95

River Raid-Carl 31.95

Diskey-D 34.95

Ultima 111 - D 41.95

Miner 2049'er-Cart 34.95
Scraper Caper-Cart 34.95

Basic XL-Cart 74.95
Monkey Wrench ll-Cart. .49.95
Omnimon 82.95

Starbowi Fooiball-D/T .. 22.95

Hockey-Cart 27.95
FllpFlop-D/T 20.95

Boulder Dash-D/T 20.95

Encounter-D/T 23.95
Quasimoto-D/T 23.95

N.Y.C.-D/T 23.95

Compute Books Call

Pit (all-Cart 31.95
Codewriter-D 69.95

Tne Heist-D 27.95

Mac65XL-Cart 74.95

Jupiter Mlssion-D 34.95

Nlbbler-D 20.95
AlrSupport-D/T 23.95

Pogo Joe-D/T 20.95

Analog Compendium

■Book 9.95
Movie Maker-D 41.95

Antica4-D 34.95

Hundreds ol Items available

for the Atari and CBM 64 ...

please call.

COMMODORE64^
CBM 64 Call

1541 Disk Drive 239.00

1526 80 Column Printer 279.00

1530 Datasette 66.00

1702 Color Monitor 249.00

1650 AD/AA Modem 89.00

RS 232 Interface 44.00

COMMODORE 64 SOFTWARE

Program Ret. Guide 19.95

Assembler-D 17.95

Easy Finance

I, II, II, IV-D 19.95

EasyCalc-D 64.95

Easy Mail-D 17.95

Easy Script-D 39.95

EasySpell-D 19.95

Logo-D 49.95

The Manager- D ... . 37.95

General Ledger-D .. 37.95

Accts. Rec.-D 37.95

Accts. Pay.-D 37.95

Magic Desk-D 52.95

Zorkl, Nor III -D 29.95

Suspended-D 29.95

Starcross-D 29.95

Deadline-D 29.95

COMMODORE 64 SOFTWARE

ACCESS SPINNAKER

Neutral Zone-D/T 23.95 Trains-D 27.95
Sprltemaster-D/T 27.95

Beach head -D/T 23.95
Music Composer-D 27.95

Kidwriter-D 23.95
Alf In The Caves-Cart .. 27.95

Jukebox-Cart 23.95

HES

Multiplan-D 69.95
64 Forth-Cart 41.95

HES Writer-Cart 32.95

HES Mon-Cart 27.95 Invoice Writer-D 52.95
Turtle Graphics-Cart... 41.95

Mutant Camels 20.95

HES Modem 59.95

CYMBAL

Accounts Payable-D ... 52.95

Accounts Receivable-D 52.95
Inventory Control - D 52.95

Super Zaxxon Call

SYNAPSE

BlueMax-DlT 23.95
Zaxxon-D/T 27.95 M-File-D

MISCELLANEOUS
FOR CBM 64

Flight Simulator Il-D ... 37.95

Night Mission/

Pinball-D 20.95
PraticalcPS-D 59.95

Morgul-D/T 23.95

Shamusll-D/T 23.95

Sentlnal-DIT 23.95
Pharoah's Curse-O/T .. 23.95

Slamball-D/T 23.95

Zepplin-D/T 23.95

CARDCO
Cardprlnt/A 59.95

Cardprint/B 37.95
Cardco +G 64.95

Cardboard/5 54.95

Cardkey 29.95
Cardetie/1 29.95
Cardwriter/I 29.95

Cassette Recorder 47.95

Printer Utility-D/T 19.95
Write Now-Cart 34.95

MailNow-D 27.95

HANDIC

64 Forth-Cart 29.95
64 Graf-Cart 23.95

Stat64-Cart 23.95
Calc Result Easy-Cart. .34.95

Calc Result Advanced-074.95

The Diary-Cart 23.95
The Tool-Cart 29.95

CBS SOFTWARE

Call (or items and prices.

.64.95

. 74.95

.52.95

.44.95

.59.95

. 19.95

To Order Call Toll Free
For Technical Info, Order

Inquiries, or (or Wise. Orders

800-558-0003 414-351-2007

Word Pro3+(Spell-D

Home Accountant-D .

Step By Step-D/T

Barron's Sat.-D
Money Manager-D/T.
Brlstles-D/T 20.95

Te!estar64-Car; 37.95

Star League
Baseball-D/T 20.95

Castle Wolfenstein-0 .. 20.95

Sorcerer-D 34.95

Computer BaseDall-D .. 27.95
Ringside Seat-D 27.95

Professional Golf-D 27.95
Mastertype-Cart 27.95

SoloFlight-D 23.95
Vic Switch 124.95

Paper Clip-D.. 64.95

Delphi's Oracle-D 74.95
Super Buscard II Call
Instaspeed-D/T 99.95

Codewriter-D 69.95
Cyberia Farm Mgr.-D... 37.95

First Class Mail-D 34.95

Aztec-D 27.95

Popeye-Cart 34.95

Ultima III-0 41.95
Ultima Il-D 41.95

Miner 2049er-Cart 27.95

ACCESSORIES

WICO Joystick Call

Flip 'n1 File Trunks 20.95
Flip'n1 File Carl 20.95

Joysensor 24.95

Elephant Disks
(BoxoMO) 20D0

WICOTrakball 37.95
KRAFT Joystick 15.95

ORDEH1NG INFORMATION. For last delivery send cashier's check, money order or direct bank transfers. Personal and company checks
allow 2 weeks to clear. Charges lor COD are S3.00. School Purchase Orders welcome. In CONTINENTAL USA, include S3.00 shipping per
software order. IncludB 3% shipping on all Hardware orders, minimum S3.00. Mastercard 4 Visa please include card H and expiration
date. Wl residents please add 5% sales tax. HI. AK, FPO, APO, Canadian orders — add 5% shipping, minimum $5.00. Ail other foreign

orders, please add 15% shipping, minimum 510.00. All goods are new and include factory warranty. Due to our low prices, all sales are

final. All defective returns must have a return authorization number. Please call 414-351 -2007 to obiain an RA# or your return will NOT
be accepted for replacement or repair. Prices and availability are subject to change without notice.

COMPUTABILITY

P,0 Box 17882

Milwaukee. Wl 53217

ORDER LINES OPE

Mori-Fri 11 \M - 7 ?t,

Sat 12 PM - 5 Pf.

)I\.ATARI 
ATARI isa Irademark 01 ATARI, INC 

ATARI800XL.Call MOSAIC 
Atarl10S0 64K RamI400 .... .. 149.00 
Disk Drive ....... Call 84K Ram + Cable Kit 
Atari 1010 4001800 ........ .. 169.00 
Recorder ....... 77.00 48K Ram Ki t ... 94.00 
Atarl1027 Printer. Call 16132 Expander : .... 64.95 
Atarl8S0 32K Ram ....... 77.95 
Interface ..... ... Call Mosaic Adaptor .... 49.95 

Replacement Keyboard for Atar; 400 .54.95 
3rd Party Printer Interfaces 
Interfast I . . . . . . . . . . . .. . . ... ..... . .. 139.00 

Axiom AT-l00 .... 229.00 
Axiom AT·SSO . . . . 329.00 
Epson ..... Ca ll 

Gemlnl10X 
Alphacom .. 
Okldata 92A. 

.. Call 
. Call 

. .Call 
Call for assorted Printer Packages 

A TAR 
ATARI 
Conversational Lang·T .. 44.95 
My First Alphabet · O . .. 26.95 
Home FlUng Mgr.·O ..... 37.95 
Star Ra lde rs· Cart ....... 32.95 
AS9;embly Edltor·Cart ... 46.95 
Macroassembler· O ..... 67.95 
Invitation to Program I-T . 19.95 
Basketball ·Cart ........ 26.95 
Graph- lt ·T .... . .... t5.95 

~:~r?:r~;~~2a'ri : : : : : : : : ~~:~~ 
Donkey Kong·Cart . .. ... 37.95 
Ms. Pac· Man -Cart . . 39.95 
Eastern Front ·Cart . . ... 32.95 
Donkey Kong Jr.·Cart ... 39.95 
Pengo·Cart .. . .. . 35.95 

~~f;r~~~'~ri : ..... : : : : ~:~~ 
Pole Posltion·Cart . ... . . 39.95 
Microsoft BasIc II·Cart .. 67.95 
Palnl-O . .. ... . .... .. .. 33.95 
Caverns of Mars·Cart . .. 32.95 
Joust ·Cart. . . . . . . . . 39.95 

tfa~~~eB7~;~cCaa~t:. . .. ~:~~ 
Syncalc-D . . .. 74.95 
Alar l Muslc ·D . . ...... 29.95 

SIERRA ON-LINE 
Homeword·D ..... . 49.95 
Dark Cryslal-.O . . .. 27.95 
Frogger· D/T ........ . 23.95 
Ouast For Tlres· O . .. . 23.95 
Ultima 1-0 .. .23.95 
Ultima 11·0 ..... . ...... 41.95 
Wlzard / Prlncess-O . .. 22.95 

IN FOCOM 
Oeadllne·O .. . ..... 34.95 
Wltness·D. . ..... 34.95 
Zork I, ll , 111·0 .......... 27.95 
Starcross· O . .. .. .. .... 27.95 
Planetlall·O .......... 34.95 
Suspendod.D . . .. 34 .95 
Enchanter · D . . .. 34.95 
Inl ldel -O ............. 34.95 
Sorceror·D .. . .. ..... 34.95 

LJK 
leiter Perlecl-D . . . 74.95 

S 0 F T 
BRODERBUND 
Arcade Machine· O ...... 41 .95 
Bank St . Wrller·O ....... 49.95 
lode Runner· D . 23.95 
Orol· O . . . . ........... 23.95 
Spare Change·D ... . .. 23.95 
Choplliter.O . . ... . . 23.95 
Mask 01 the Sun · O . ... . . 27.95 
Operat ion Whirlwind· O .. 27 .95 

EPYX 
Gateway To Apshal·Cart 27.95 
Pltslop-Cart ... .. ...... 27.95 
Fun With Muslc·Ca rt .... 27.95 
Jumpman Jr.·Cart ...... 27.95 
Dragonrlders 01 Pern·OfT 27.95 

~~7m:: ~a~~~~~6·81 :r.:: ~~:~; 
Fun With Art · Cart . . .. 27.95 
Summer Games·D . . . 27.95 
Puulemania-O . ... . . 23.95 

SSI 
Garrler Force· 0 . . . 41 .95 
Combat Leader-OIT ... 27.95 
Cosmic Balance·D ...... 27.95 
Cosmic Ba lance 11 · 0 . . . 27.95 
Fortress · O . . . . 23.95 
Rails West -D ... . .. 27.95 
Broadsldes ·D ... 27.95 
War In Russla·O . . 54.95 
Ouestron· D . . 34.95 

SPINNAKER 
Up For Grabs·Cart. ..... 27.95 
Cosmic Llfe·Cart . 23.95 
Facemaker-Cart . . . ... 23.95 
Alphabel Zoo·Cart . . . . 23.95 
Fraction Fever·Cart . .. .. 23.95 
Kids on Keys·Cart .. .. . 23.95 
Delta Drawing-Cart .... 27.95 
Story Machlne·Cart .... 27.95 
Amazing Th lngs·D ..... 27.95 
Hey Diddle Diddle-D .... 20.95 
Snooper Troops 1 or 2-D 30.95 
Tralns ·o... 27_95 
Aeroblcs· O ____ .. ___ .. _ 30.95 
Adventure Creature·O. __ 27_95 

DISK DRIVES 
Rana 1000 . 
Trak .. Call 
Concorde . For 
Indus GT .............. ·Prices 
TOUCH TABLETS 
Koala Touch Tablet· 0 . .. 69.95 
Koala Touch Tablet·Cart 74.95 

RS232 Modem Ad'ptor 
(Through soria I port) . ... 39.95 

MONITORS 
us!. . ..... Call 
AMOEK .. . ... Call 

STtMUTECH SUBLIMINAL 
SOFTWARE FOR ATARI 
AND CBM 64 
Expando-Vlslon Interface 
w/one FREE Cart ... 99.00 
Weight Control 
Study Habits 
Stress Control 
Drinking Control 
Smoking Control 
Career Success 
Sexual Confidence 
AddU'1 Rom Carts 29.95 ea. 

WAR E 
PARKER BROS. 
Astrochase·Cart . _ . . . __ 34_95 
Frogger.Cart. . 34.95 
O-Bert -Cart 34.95 
Popeye·Carl .. 34.95 

MISCELLANEOUS 
FOR ATARI 
Gastle·Wollensteln· O ... 20.95 
Home Accountant·O . . 52.95 
MasterType · O/Cart .... 27.95 
Spelunker·0 ........... 27.95 
Flight Slmulalor 11·0 .... 37.95 
Zombles · OI T .... ... ... 23.95 
MI. Robot -D ........... 23.95 
River Ra ld ·Cart ... . .... 31.95 
Olskey'O ..... . ..... 34.95 
UltIma 111 ·0 ... .. ... .. .. 41.95 
Miner 2049'er·Cart ...... 34.95 
Scraper Caper-Cart .... 34.95 
Basic XL Cart .......... 74.95 
Monkey Wrench II ·Ca rt .. 49.95 
Omnlmon ............. 82.95 
Starbowl Football ·o l T . . 22.95 
Hockey·Cart ........... 27.95 
Flip Flop-OIT .......... 20.95 
Boulder Dash · OIT ...... 20.95 
Encounter·o/T . .... .... 23.95 
Ouaslmoto·OI T .. 23.95 
N.Y.C.·O/T .. . . .. ... ... 23.95 
Compute Books ........ Call 
Pitfall·Cart .... 31.95 
Codewrlter·o .... .. ... . 69.95 
The Heist· 0 . . . . . 27.95 
Mac 65XL·Cart . . . . ... 74.95 
Jupiter Mlss lon·O .. 34.95 
Nibbler-D ............. 20.95 
Air Support·OIT .. .. .... 23.95 
Pogo Joe·olT . . ... .. .. . 20.95 
Ana log Compendium 
·Book .. ... 9.95 
Movie Maker · O ......... 41.95 
Antica 4· 0 . . . .. 34.95 

Hundreds 01 Items 1V.II.ble 
lor the At.rt .nd CBM 64 ... 
ple.se c.,1. 

COMMODORE 64:: 
CBM 64 .... .. ..................... Call 
1541 Disk Drive ............ • ..... 239.00 
1526 80 Column Printer ........... 279.00 
1530 Datasette ... . .......•.... . .. 66.00 
1702 Color Monitor ........ •... ... 249.00 
1650 AD/AA Modem . .. . ..... . .... . 89.00 
RS 232 Interface .............. .. .. 44.00 

COMMODORE 64 SOFTWARE 
Program Ref. Gu ide 19.95 The Manager·D .... 37.95 
Assembler-D . . .. .. 17.95 General Ledger -D .. 37.95 
Easy Finance Accts. Rec.-D .... . 37.95 

I, II , II , lV -D .... .. 19.95 Accts. Pay.-D .. .... 37.95 
Easy Calc-D . ...... 64.95 Magic Desk-D ..... 52.95 
Easy MaiJ·D .. .17.95 Zork I, It or 111·0 ... 29.95 
Easy Script-D .. 39.95 Suspended·D .. . .29.95 
Easy Spell -D ...... 19.95 Starcross-D.. .. 29.95 
Logo-D .. ...... ... 49 .95 Dead llne· D ..... ... 29.95 

COMMODORE 64 SOFTWARE 
ACCESS 
Neutral Zone ·OIT ...... 23.95 
Sprl l emaster·OIT .. ... . 27.95 
Beachhead-OIT ...... 23.95 
Music COmposer·O .. . . 27.95 

HES 
Multlplan·O ... . . ... 69.95 
64 Forth·Cart ......... 41 .95 
HES Wrller·Cart .. . .. 32.95 
HES Mon-Cart . ...... 27.95 
Turt le Graphlcs ·Cart ... 41.95 
Mutant Camels ....... . 20.95 
HES Modem. . . ... 59.95 
Super Zaxxon . . ..... Call 

SYNAPSE 
Blue Max· OIT .. . 23.95 
Zaxxon·o IT .. .. ....... 27.95 
Morgul . o /T .. .... . ... . 23.95 
Shamus 1I -01T . .. . . 23.95 
Sentlnal- o I T .. . . . ..... 23.95 
Pharoah's CUrse·OIT .. 23.95 
Slamball·OIT . . .. 23.95 
Zepplln·OIT .23.95 

CARDCO 
Gardprint l A . 59.95 
CardprlntlB . .. 37.95 
Cardco + G ......... . . 64.95 
Cardboard 15 . . 54.95 
Gardkey . . ... .. .29.95 
Cardoue ll. . 29.95 
Gardwrlterll . . . .. . 29.95 
Cassette Recorder . .. .. 47.95 

~~rt~eN~~t~~~~/~ : . . ' 1::~~ 
Mall Now -D . . ... . 27.95 

HANDIC 
64 Forth -Cart . . .. 29.95 
64 Gral ·Can . 23.95 
Stat 64·Cart .... ..... . 23.95 
Calc Result Easy·Cart .. 34.95 
Calc Result Advancod·074.95 
The Diary . Cart . 23.95 
The Tool·Cart ......... 29.95 

CBS SOFTWARE 
Ca ll for Items and prices. 

SPINNAKER 
Tralns·O. . ....... 27.95 
Kidwriter-O . . .. 23.95 
Allin The Caves·Cart .. 27.95 
Jukebox·Cart .. ... 23.95 

CYMBAL 
Accounts Payable-D ... 52.95 
Accounts Recelvable· O 52.95 
Inventory Control· O .... 52.95 
Invoice Wrlter·O .. .. ... 52.95 

MISCELLANEOUS 
FOR CBM 64 
Flight Simulator lI·O ... 37.95 

N I~r~b~:F.sJ~~ I. . ..... 20.95 
Prat lcalc PS-o . ....... 59.95 
M·FlIe-O ..... . ... . ... 64.95 
Word Pro 3+ I Spell · O .. 74.95 
Home Accountant· 0 ... 52.95 
Step By Slep ·olT ...... 44.95 
Barron's Sat. -D .... .. .. 59.95 
Money Manager.OIT .. 19.95 
Brlslles·D IT .. . ... . 20.95 
Telestar 64·Can ....... 37.95 
Star League 

Baseball·O IT ...... 20.95 
Gastle Wollensteln- o . 20.95 
Sorcerer·O ........... 34.95 
Computer Baseball -D .. 27.95 

~;~p:~~ro~:f~~j:D :.:: ~j:~~ 
Mastertype ·Cart ....... 27.95 
Solo Flight·D . 23.95 
Vic Swl1ch . ... . ..... 124.95 
Paper ~lIp.o .. . ... . ... 64.95 
Delphi s Oracle·D ..... 74.95 
Super Buscard II . . .... .. Call 
Inslaspeed·D fT . . .. 99.95 
COdewrlter ·D .... ..... 69.95 
Cyberia Farm Mgr .• O ... 37.95 
First Class Mail·O ..... 34.95 
Aztec·O. . ...... 27.95 
Popeye·Cart .. . . 34.95 
Ultima 111 · 0 . ..41.95 
Ultima 11 ·0 ...... . .... 41.95 
Miner 204ger·Can ..... 27.95 

ACCESSORIES 
WICO Joystick .... .. Call 
Flip 'n' File Trunks .. .. 20.95 
Flip 'n: File Cart. . . .. 20.95 

Oala Perlect-O . . 74.95 
Spell Perlecl-D . . .. 64.95 To Order Call Toll Free 

For Technical Into, Order 
Inquiries, or for Wlsc_ Orders . 

Joysensor . . . . . . ... . . 24.95 
Elephant Disks 

D - Disk T - Cassette 
Cart - Cartridge 800·558·0003 414·351·2007 

ORDERING INFORMATION. For fast delivery send cashier's check, money order or direct bank transfers. Personal and company checks 
allow 2 weeks to c lear. Charges for COD are $3.00. School Purchase Orders welcome. In CONTINENTAL USA, Include $3.00 shipping per 
software order. Include 3% shipping on all Hardware orders, minimum $3.00. Mastercard & Visa please Inc lude card II and expirat ion 
dale. WI residents please add 5% sales tax. HI, AK, FPO, APO, Canadian orders- add 5% shipping, minimum $5.00. All other foreign 
orders, please add t5% shipping, minimum $10.00. All goods are new and include factory warranly. Due to our low prices, all sales are 
final. All defective relurns.must have a return authorization number. Please call 414·351·200710 oblain an RAil or your return will NOT 
be accepted for replacement or repair . Prices and availabili ly are subject to change without notice. 

(Box of 10) .•••..•••• 20DO 
WICO Trakball .. . 37.95 
KRAFT Joystick . . ..... 15.95 

COMPUTABILITY 
P.O. SO) 17882 

MilWaukee, WI 53217 

ORDER LINES OPEN 
MOIl-Fri 11 AM - 7 PM CST 
Sal 12 PM· 5 PM CST 



0660 A200

0662 A906

0664 A003

0666 202406

0669 A200

066B A905

066D A080

066F 202906

0672 A210

0674 A904

0676 9D4A03

0679 A905

067B A080

067D 201A06

0680 30DE

0682

0682 A210

0684 204606

0687 8D1806

068A A210

068C 204606

068F 8D1906

0692

0694

0696

0699

069B

069D

06A0

06A3

06A5

C9FF

D015

CD1806

D010

A210

204606

8D1806

A210

204606

06A8 8D1906

06AB

06AB AD1806

06AE 85CE

06B0 AD1906

06B3 85CF

06B5 A210

06B7 204606

06BA 8D1806

06BD A210

06BF 204606

06C2 8D1906

1201

1202

1203

1204

1300

1301

1302

1303

1304

1400

1401

1402

1403

1404

1405

1406

1407

2000

2001

2002

2003

2004

2100

2101

2200

2201

2202

2203

2204

2205

2206

2300

2301

2302

2400

2401

2402

2403

2404

2405

2406

2407

2408

2409

2411

2412

2413

2414

2499

2500

2501

2502

2503

2504

2600

2601

2602

2603

2604

2605

2606

2700

2701

3000

3001

LDX

LDA

LDY

JSR

BASIC:

LDX

LDA

LDY

JSR

BASIC:

LDX

LDA

STA

LDA

LDY

JSR

BMI

BASIC:

(just

LINE200

#0*16 ; channel 0 is screen

#MESSAGE/256

#MESSAGE&255 ; address of message to A,Y

PRINT ; do the actual work

INPUT NAME$

#0*16 ; channel 0 is screen

#NAME/256
#NAME&255 ; address of name to A,Y

INPUT ; do the actual work

OPEN #1,4,0,NAME?

#1*16 ; channel 1

#4

ICAUX1,X ; mode for open

#NAME/256

#NAME&255 ; address of name

OPEN ; again, do the actual work

BEGINWORK ; if bad file or name, ask again

REM get and check header

a comment)

BASIC: TRAP 400

implemented in code below

BASIC: GET #1,LOW : GET #1,HIGH

LDX #1*16 ; channel 1

JSR GET ; get a byte to A reg

STA LOW

LDX #1*16

JSR GET

STA HIGH

BASIC: TRAP 40000

really, just turns trap off

again, implemented in code below

BASIC: IF LOW=255 AND HIGH=255

GET #1/LOW : GET #1,HIGH

CMP #255

HIGH is not 255

channel 1

get a byte to

BNE EOL240

CMP LOW

BNE EOL240

LDX #1*16

JSR GET

STA LOW

LDX #1*16

JSR GET

LOW is not 255

LOW=255 and HIGH=255, so...

get a byte to A reg

channel 1

get a byte to A

STA HIGH

EOL240

; (the BNE's get here to skip the THEN statements)

-PAGE ". BASIC lines 250-410"

; BASIC: START=LOW+256*HIGH

LDA LOW

STA START

LDA HIGH

STA START+1

move LOW byte

same as 256*HIGH

BASIC: GET #1,LOW : GET #1,HIGH

LDX #1*16 ; channel 1

JSR GET ; get a byte to A reg

STA LOW ; LOW byte of QUIT

LDX #1*16 ; channel 1

JSR GET ; get a byte to A

STA HIGH ; HIGH byte of QUIT

BASIC: QUIT = LOW+256*HIGH

already done by 2601 thru 2606, see text

BASIC: REM read in a segment

(just a comment)

106 COMPUTEI July 1984

0660 A200 
0662 A906 
0664 A003 
0666 202406 

0669 A200 
066B A905 
0660 A080 
066F 202906 

0672 A210 
0674 A904 
0676 904A03 
0679 A905 
067B A080 
0670 201A06 
0680 300E 

0682 

0682 A210 
0684 204606 
0687 801806 
068A A210 
068C 204606 
@68F 801906 

0692 C9FF 
0694 0015 
0696 C01806 
0699 0010 
069B A210 
0690 204606 
06A0 801806 
06A3 A210 
06A5 204606 

06A8 801906 
06AB 

06AB A01806 
06AE 85CE 
06B0 A01906 
06B3 85CF 

06B5 A210 
06B7 204606 
06BA 801806 
06BO A210 
06BF 204606 
06C2 801906 

106 COMPUTEI July 198.4 

1201 
1202 
1203 
1204 
1300 
1301 
1302 
1303 
1304 
1400 
1401 
1402 
1403 
1404 
1405 
1406 
1407 
2000 
2001 
2D02 
2003 
2004 
2100 
2101 
2200 
2201 
2202 
2203 
2204 
2205 
2206 
2300 
2301 
2302 
2400 
2401 
2402 
2403 
2404 
2405 
2406 
2407 
2408 
2409 
2411 

2412 
2413 
2414 
2499 
2500 
2501 
2502 
2503 
2504 
2600 
2601 
2602 
2603 
2604 
2605 
2606 
2700 
2701 
31300 
3001 

LOX #0*16 ,channel 0 is screen 
LOA #MESSAGE/256 
LOY IMESSAGE&2 55 ; address of message to A,Y 
JSR PRINT ; do the actual work 

BASIC : INPUT NAME$ 
LOX #0*16 ,channel 0 is screen 
LOA #NAME/256 
LOY INAME&255 ; address of name to A,Y 
JSR INPUT do the actual work 

BASIC: OPEN 11 ,4,0 ,NAME$ 
LOX 11*16 ; channell 
LOA 14 
STA ICAUX1,X ; mode for open 
LOA INAME/256 
LOY INAME&255 ; address of name 
JSR OPEN again, do the act ual work 
BMI BEGINWORK ; if b~d file or name , ask again 

BASIC: REM get a nd cher.k hend e r 
(just a comment) 

LINE200 

BASIC : TRAP 400 
implemented in code below 

BASIC: GET #1, LOl1 : GET 11, HIGH 
LOX 11 *16 channell 
JSR GET get a byte to A reg 
STA LOW 
LOX #1*16 
JSR GET 
STA HIGH 

channel 1 
get a byte to A 

BASIC: TRAP 400011J 
really, just turns trap off 
again, implemented in code below 

BASIC: IF LOW=255 ANO HIGH=255 
GET 11 ,LOW : GET 11 ,HIGH 

CMP #255 
BNE EOL240 HIGH is not 255 
CMP LOW 
BNE EOL240 
LOX #l *16 
JSR GET 
STA LOW 
LOX 11*16 
JSR GET 

STA HIGH 
EOL240 

LOW is not 255 
LOW=255 and HIGH=255, 
get a byte to A r eg 

channel 1 
get a byte to A 

so ... 

(the BNE's get here to skip the THEN statements) 
. PAGE " BASIC lines 250- 410" 

BASIC: START=LOW+256*HIGH 
LOA LOW 
STA START 
LOA HIGH 

move LOW byte 

STA START+l same as 256*HIGH 
BASIC: GET 11,LOW : GET 11 ,HIGH 

LOX 11*16 channell 
JSR GET get a byte to A reg 
STA LOW LOW byte of QUIT 
LOX 11*16 channell 
JSR GET get a byte to A 
STA HIGH HIGH byte of QUIT 

BASIC: QUIT = LOW+256*HIGH 
already done by 2601 thru 2606 , see text 

BASIC: REM read in a segment 
(just a comment) 



06C5

06C5 A210

06C7 204606

06CA A000

06CC 91CE

06CE

06D0

06D3

06D5

06D7

06DA

06DC

06DC

06DE

06E0

06E2

A5CE

CD1806

D007

A5CF

CD1906

F008

E6CE

D0E5

E6CF

D0E1

06E4

06E4 4C8206

06E7

06E7 A210

06E9 201F06

06EC 60

3100

3101

3102

3103

3104

3105

3106

3200

3201

3202

3203

3300

3301

3302

3400

3401

3402

3403

3404

3405

3406

3407

3408

3411

3412

3413

3414

3415

3416

3417

3500

3501

4000

4001

4002

4100

4101

4102

4103

4104

BASIC: FOR ADDR=START TO QUIT

a small sneaky here:

START and ADDR are same

location in ass'y language version

FORADDRLOOP

BASIC: GET #1,BYTE

LDX #1*16 ; channel 1

JSR GET i get a byte to A-reg

notice that we do not actually store it

yet

BASIC: POKE ADDR,BYTE

LDY #0 ; needed for indirect addressing

STA (ADDR),Y ; an effective poke

BASIC: NEXT ADDR

strangely, this simple BASIC statement

causes a lot of work in ass'y language

LDA ADDR

at end of loop yet?

no

try high bytes also

ahal not yet

CMP QUIT

BNE DONEXT

LDA ADDR+1

CMP QUIT+1

BEQ ENDOFFOR

DONEXT

INC ADDR j change low byte of addr

BNE FORADDRLOOP

INC ADDR+1 ; and high byte if needed

BNE FORADDRLOOP

ENDOFFOR

; BASIC: GOTO 200 : REM try another segment

JMP LINE200

; BASIC: REM trapped to here, assume end of file

; (just a comment)

LINE400

; BASIC: CLOSE #1

LDX #1*16 ; channel 1

JSR CLOSE ; do the work

RTS ; no parallel in BASIC,

; we have to RTS to operating system

\ferbatim ■
flexible disks
Call Free {800) 235-4137 for

prices and information. Dealer

inquiries invited. C.O.D. and

charge cards accepted.

PACIFIC

EXCHANGES

100 Foothill Blvd.

San LuisObispo. CA

93401. InCal. call -■—--a

(800) 592-5935 or

(805)543-1037

Copy Atari 400/BOO/XL Series Cartridges to Diik
and run them from a Menu

ATARI CARTRIDGE-TO-DISK COPY SYSTEM $69.95
Suparcart lets you copy .-Wi'cartridge for the Atari 400/800/XL Series to diskette, and thereafter run i

rather than swapping cartridges in and out of your computer. Each cartridge copied by Suparcart func

tions eiacrff lite Ifte original. Supercart includes:

• DISKETTE with:

COPY PROGRAM ■ Copies the cartridge to a diskette (up to 9 cartridges will it on one disk.)

MENU PROGRAM ■ Automatically runs and displays a menu prompting user for a ONE

keystroke setocnon of any oartndge on the do*.

into thinking that the original "copy D'Otected" cartridge has been

- CARTBIDGE-

'Tricks" the

iruenod

To date there hate been no problem* duplicating and running all of the protected cartridges that we

know of. However, FHONTRUNNER cannot guarantee the operation of all future cartridges Supercart if
user friendly and Brnpto to use and iBQuirei no modrfHjationi of your hardware. PIRATES TAKE NOTE:

SUPERCART ii not intended for illegal copying and/or distribution of copyrighted aoftware. . .Sorrylll

SYSTEM REC1UIREMENT8:

Atari 400/BOO or XL Series Computer / 48K Memory / One Disk Dnva

Available at your computer store or direct f^om FRONTRUNNER. DEALER INQUIRIES ENCOURAGED
TOLL FREE ORDER LINE: 124 -rs i 1-80W48-47B0/In Nevada or for questions Call; (702) 7M-W00

Personal chocks allow 2-3 weeks to clear. M/C and VISA accepted
Include S3.50 (S7.50 Foreign orders) for shipping.

FRONTRUNNER COMPUTER INDUSTRIES

316 California Ave., Surta *7I2. Reno, Nevada 99509 ■ (702) 786-46Q0
Olhtis Make Claims. . .SUPERCART malei copwslll
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06C5 

06C5 A210 
06C7 204606 

06CA A000 
06CC 9lCE 

06CE A5CE 
06D0 CD1806 
06D3 D007 
06D5 A5CF 
06D7 CD1906 
06DA F008 
06DC 
06DC E6CE 
06DE D0E5 
06E0 E6CF 
06E2 D0El 

06E4 

06E4 4C8206 

06E7 

06E7 A210 
06E9 201F06 
06EC 60 

3Hl0 
3101 
3102 
3103 
3104 
3105 
3106 
3200 
3201 
3202 
3203 

3300 
3301 
3302 
3400 
3401 
3402 
3403 
3404 
3405 
3406 
3407 
3408 
3411 
34 12 
3413 
3414 
3415 
3416 
3417 
3500 
3501 
4000 
4001 
4002 
4100 
4101 
4102 
4103 
4104 

BASIC : FOR ADDR=START TO QUIT 
a small sneaky here: 

START and ADDR are same 
location in ass ' y language vers i o n 

FORADDRLOOP 

BASIC: GET #l,BYTE 
LDX #1 *1 6 ,channell 
JSR GET . ' get a byte to A-reg 

notice that we do not actually store it 
yet 

BASIC: POKE ADDR,BYTE 
LDY #0 , needed for indirect addressing 
STA (ADDR) ,Y , an effective poke 

BASIC: NEXT ADDR 
strangely , this simple BASIC statement 
causes a l ot of work in a ss'y language 
LDA ADDR 
CMP QUIT at end of loop yet? 
BNE DONEXT no 
LDA ADDR+l 
CMP QUIT+l try high bytes also 
BEQ ENDOFFOR , aha ! not yet 

DONEXT 
INC ADDR ,change low byte of addr 
BNE FORADDRLOOP 
INC ADDR+l ,and high byte if needed 
BNE FORADDRLOOP 

ENDOFFOR 
BASIC : GOTO 200 : REM try another segment 

JMP LINE200 
BASIC : REM trapped to here , assume end of f i le 

(just a comment) 
LINE400 

BASI C: CLOSE #1 
LDX #1*16 channell 
JSR CLOSE do the work 
RTS no parallel in BASIC, 

we have to RTS to operating system 

~~~~~~ Copy At.ri 4OO /BOO /XL Seri .. CIonriclg .. to [Halt 
.nd run them from • Menu 

flexible disks 
p . @ffi~O" 

ATARI CARTRIOGE-TO-OISK COPY SYSTEM $69,96 
SlIpef ... rt ~r.1'O'I cop'/ ,AN'lcartrid;e fo, the Atoll 4OO1800/ XL s.n.. .o dI:tII_. and tIIt ... luI, run it 
hom yOU' cIitIt drill • . Enjoy Iht ~;'nc;e 01 MIktIng 'fOU' t.-n. ~,.... 'rom ' ............ 1<;( ...... 

Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepl ed. 
PACIFIC 
EXCHANGES 
100 Foolhill Blvd 
San LuisObispo. CA 
93401 . In CaL call CEl 
( 592·5935 or ...... 

) 543·1037 

rathe< tNn aw,pPng ... nridga in.nd out of you r compute •. Each <;.IfV\dge copied by Su~ra" func;. 
lioN u acr/r Ii .. tIN origin«. SUl*can irldudel: 
• DISKETTE wim: 

COPY PROGRAM· Copies !he cartridll8 10. cflllet'le (up to 9 eartriISga wi! fit on one disk.! 
MENU PAOGRAM . AUlomatiea11y fUll! and dispIrfIl ITIIttW jll'Gmpting ..,... lor • ONE 

• CAATRIDGE: QyWoh HIktion of Illy CII'lridge on the d .... 
',rlc:k1" the cornpJl., inlO thinking IhI I the originll "copy I)tOtlCllod" urtrlOgoo tIM t..n ....... 

~~~.~F=t:~==~::~=~O!ft::f~~~~t"r>tU:;: 
u_.frl&ndty .-.:I limpll 10 .... .-.:1 t~ no mod~icI!IonI of fO<'t Nrdw ... . PIRATES TAkE NOTE:: 
SUPERCART" not int.nded lor ~I C<>P'(ing Ind l or dilIlribullort of copyr>gl'llld IOtrwt ..... . Sottv IH 

$YSTlM REQUIREMENTS: 

AV'iable"YOU,A:::'.:'~~or':':~~~~,fc)~T~u~~E'1t'0l1L~N~,~ts·ENcOURAGm 
TOU FREE OROER UNE: 124 H ... ) '~/ln N .... dI Ot lot IfU"ti0r4 c.a: f7D2l ~ 
P....,,,.I checkl.1ow2·3 WMl<.tocloat. MIC and VISA .ceeptlod. 
Include n.so 117.50 Foteign Otdertl lOt Ihipping . 
FRONTRUNNER COMPUTER INOUSTRIES 
31e C.~lornio A .... . Suit. nl2. Reno, N ... ..t, 89509 · 110:1) '7!IIS-'IIOO 
T.~'" "'w..2t~~ .. . SU PERCAR T INUJtopMslII 
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64 EXPLORER
Lorry Isaacs

A complete drawing package should allow the

user to print characters on the bitmapped dis

play. This month and next I will discuss this

topic, and give more examples on the use of the

drawing routines presented last month.

There are two methods for printing charac

ters on a bitmapped display. We can POKE the

dot patterns of the characters to the bitmapped

RAM, or we can draw the characters onto the

display.

Let's take a look at the first method, which

is faster because no line-drawing routines are

required.

POKEing To The Bitmap

The first step in POKEing characters to a

bitmapped display is to choose the cell size, or

dimensions, of our character set. The choice of

the cell size can greatly affect the complexity of

the routines which print the characters. If a

convenient size is chosen, the routines will be

simplified; if you are up for a challenge, you can

write the routines to accept a variable cell size.

We will use a cell size of 8 dots high by 8

dots wide, for two reasons. First, a width of 8

dots is the number of dots which can be held in

a byte. Second, there already exists a set of 8 x 8

characters in the 64's character ROM.

Actually, the 64's normal character display

mode is very similar to what we want to accom

plish in a bitmapped mode. The process involves

character cells and some method of transferring

the character dot patterns to the display. How

ever, in the normal character display mode, the

format is determined by the character codes

found in a character array called screen memory.

In screen memory, you can change only whole 8

x 8 characters, so your effective resolution winds

up being 40 columns by 25 lines.

Blending Characters And The

Bitmap
When using a bitmap display, you can control

each dot. This implies that you can place a

character at any X,Y position on the screen. This

can certainly be done, though it is more difficult
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than placing a character code in screen memory.

What complicates the task somewhat is that the

64's VIC-II chip organizes a bitmap display as

groups of 8 x 8 dot cells.

It's possible for the 8x8 dot character pat

tern to span as many as four of the bitmap cells,

two horizontally and two vertically. This doesn't

create much of a problem vertically, but hori

zontally the bytes in the character dot pattern

may have to be moved or shifted to span two

bytes. In addition, when the bytes are added to

the bitmap, the routine must not disturb the dots

outside the shifted 8 dots of the character

pattern.

Next, we must decide how to transfer the

dot patterns so they will be visible against the

bitmapped background.

Using Conditional Logic

One way of transferring the dot pattern is to add

(logical OR) the dots in the pattern to the dots al

ready in the display. Dots which are on in the

character dot pattern are also turned on in the

display. Dots which are on in the display remain

on. This avoids erasing the background as a

character is printed to the bitmapped display, but

can result in illegible characters if there are too

many dots already turned on in the background.

Another way to transfer the dot pattern is to

flip (Exclusive-OR) the dots in the pattern into

the bitmapped RAM. Dots in the bitmapped

RAM which correspond to on dots in the dot pat

tern are flipped to the opposite state. The advan

tage of this technique is that it will make

characters visible regardless of whether the back

ground is on or off. However, characters can still

be illegible if the background is not predomi

nantly either on or off.

Or the transfer could be accomplished by

writing the pattern directly into the bitmapped

RAM. This type of transfer replaces the back

ground with the character cell. We will use this

technique.

A BASIC Example

Let's first demonstrate how the required routines

might be implemented in BASIC. Unfortunately,

64 EXPLORER 
Lorry Isaacs 

A complete drawing package should allow the 
user to print characters on the bitmapped dis­
play. This month and next I will discuss this 
topic, and give more examples on the use of the 
drawing routines presented last month. 

There are two methods for printing charac­
ters on a bitmapped display. We can POKE the 
dot patterns of the characters to the bitmapped 
RAM, or we can draw the characters onto the 
display. 

Let's take a look at the first method, which 
is faster because no line-drawing routines are 
required. 

POKEing To The Bitmap 
The first step in POKEing characters to a 
bitrnapped display is to choose the cell size, or 
dimensions, of our character set. The choice of 
the cell size can greatly affect the complexity of 
the routines which print the characters. If a 
convenient size is chosen, the routines will be 
simplified; if you are up for a challenge, you can 
write the routines to accept a variable cell size. 

We will use a cell size of 8 dots high by 8 
dots wide, for two reasons . First, a width of 8 
dots is the number of dots which can be held in 
a byte. Second, there already exists a set of 8 x 8 
characters in the 64 's character ROM. 

Actually, the 64 's normal character display 
mode is very similar to what we want to accom­
plish in a bitmapped mode. The process involves 
character cells and some method of transferring 
the character dot patterns to the display. How­
ever, in the normal character display mode, the 
format is determined by the character codes 
found in a character array called screen memory. 
In screen memory, you can change only whole 8 
x 8 characters, so your effective resolution winds 
up being 40 columns by 25 lines. 

Blending Characters And The 
Bitmap 
When using a bitmap display, you can control 
each dot. This implies that you can place a 
character at any X,Y position on the screen. This 
can certainly be done, though it is more difficult 
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than placing a character code in screen memory. 
What complicates the task somewhat is that the 
64's VIC-II chip organizes a bitmap display as 
groups of 8 x 8 dot cell s. 

It 's possible for the 8 x 8 dot character pat­
tern to span as many as four of the bitmap cells, 
two horizontally and two vertically. This doesn't 
create much of a problem vertically, but hori­
zontally the bytes in the character dot pattern 
rna y ha ve to be moved or shifted to span two 
bytes. In addition, when the bytes are added to 
the bitmap, the routine must not disturb the dots 
outside the shifted 8 dots of the character 
pattern. 

Next, we must decide how to transfer the 
dot patterns so they will be visible against the 
bitmapped background. 

Using Conditional Logic 
One way of transferring the dot pattern is to add 
(logical OR) the dots in the pattern to the dots al­
ready in the display. Dots which are on in the 
character dot pattern are also turned on in the 
display. Dots which are on in the display remain 
on. This avoids erasing the background as a 
character is printed to the bitmapped display, but 
can result in illegible characters if there are too 
many dots already turned on in the background. 

Another way to transfer the dot pattern is to 
flip (Exclusive-OR) the dots in the pattern into 
the bitmapped RAM. Dots in the bitmapped 
RAM which correspond to on dots in the dot pat­
tern are flipped to the opposite state. The advan­
tage of this technique is that it will make 
characters visible regardless of whether the back­
ground is on or off. However, characters can still 
be illegible if the background is not predomi­
nantly either on or off. 

Or the transfer could be accomplished by 
writing the pattern directly into the bitmapped 
RAM. This type of transfer replaces the back­
ground with the character cell. We will use this 
technique. . 

A BASIC Example 
Let's first demonstrate how the required routines 
might be implemented in BASIC. Unfortunately, 



13 commodore
SOFTWARE KORC-64

Business

Multiplan ..,..$ 89.00

WordPro3+ .'64w.'SpellRightPlus ...$ 79.00
SpeilRight Plus S 55.00

Calc Result (Advanced) S 95.00

Calc Result (Easy) S 45.00

Mirage Concepts (data base) S 95.00

Mirage Concepts

(40 & 80 elm W/P with Dictionary) .. S 95.00

Home Accountant (Continental) S 69.00

Tax Advantage (Continental) S 49.00

Southern Solutions Accounting

GL,A<R,ArP, P.'R. I/M eachS 69.95

Utilities

Super Basic 64 S 35.00

Super Copy 64 S 35.00

Sketch Pad 64 S 75.00

54 Forth S 45.00

MTS Terminal Package

(up and down load) S 35.00

SimonsBasic S 19.95

80 Column Expander S 55.00

ACCESSORIES

Solo Flight (Simulator) S 34.95

Oscar by Databar

(Bar Code Reader) S 79.95

CBM1541 Disk Drive S 249.00

Concord Parallel Disk Drive S 345.00

Concord Slave Drive Call

MSD Super Disk (Single) S 395.00

MSD Super Disk (Dual) S 695.0D

Vic 1650 Automatic Modem S 109.95

Hayes Smart 300 Modem S 249.00

Hayes Smart 1200 Modem S 629.00

vie 1530 Datasette S 65.00
CBM 1520 Printer Plotter S 179,95

5 Slot Expander (64) S 65.00

Printer Utility Program (Cardco) S 19.95

64 Relay Cartridge S 45.00

Numenc Key Pad S 49.00

Alien Voice Box (Talks & Sings) S 119.00

When I'm 64 (Disk) S 35.00

Texas Instruments LCD Programmer... S 55.95

Verbatim Diskettes:

Single Sided/Single Density S 26.00

Single Sided/Double Density S 30.00

Double Sided/Double Density S 42.00

Vic 20:

3-Slot Expander S 39.00

6-Slot Expander S 79.95

16KMemory S 79.95

CBM 4023 Ribbons S 12.00

CBM 8023 Ribbons S 14.95

Flip N' File 10.15. 25. 50 Call

Power Strips w/surge stopper Call

Computer Care Kit S 19.95

INTERFACES

Interpod (full compatibility!!)

(Intelligent IEEE & RS232) .. Call

The Connection (By Tymac)

(Commodore Graphics * 2K Buffer) S 95.00

Cardco + G Parallel Interface S 79.00

Vic Switch S 149.95

ADA 1800 (Parallel-8032 only) S 129.00

ADA 1450 (Serial-8032 only) S 149.00

Pet-to-IEEE Cable S 39.00

lEEE-to-lEEE Cable S 49.00

4 Prong AV Cable S 15.00

Centronics Cable (male to male) S 34.95

RS232 Cable (male to male) S 31.95

Custom Computer Cables

(we make to your specifications) Call

MONITORS

CBM 1702 Color Monitor $ 269.00

Panasonic CT-160 Color Call
Panasonic TR-120 (Green) Call

Panasonic TR-120{Amber) Call

Panasonic DT-1300 (RGB) S 395.00

Monitor Stand (Tilt & Swivel) S 29.95

RGB Monitor Cable:

ET-100C (Apple) S 33.80

ET-101C{IBM) S 33.80

i.mT,R QCALrrv printers

Transtar 120 (80 column) S 535.00

Transtar 130 (132 column) S 725.00

CBM 6400 Printer $1425.00

NEC Spinwriter Call

Cardco LQ/1 Printer S 565.00

CBM MPS-801 Printer (SOcps) S 245.00

DEALERS INQUIRIES WELCOME

Call to Order

1-800-527-1738

All Others Call

1-214-231-2645

Mcro-Sys

COMMODORE BlSINKS MACHINES

Okidata 82A S 412.50

Okidata 83 $ 635.00

Okidata 84P $1165.00

Okidata 92P S 519.00
Okidata 93P S 810.00

Panasonic KX-P109O Printer Call

Panasonic KX-P1091 Printer Call
Panasonic KX-P1092 Printer Call

Panasonic KX-P1O93 Printer Call

StarGeminilOX S 295.00

Star Gemini 15 S 499.00

StarGemini Delta 10 Call

Executive 64 portable (new) Call

B128-80128k Bus. Machine (new) ... Call

SuperPet (5 languages) $1059.00

CBM80321 S 625.00
CBM 2031 single disk S 295.00

CBM 8050 Dual Disk 1 meg S 995.00

CBM 8250 Dual Disk 2 meg $1295.00

64K Expansion Board S 275.00

SuperPet Upgrade Kit S 695.00

WordPro 4- or 5- S 305.00

Calc Result S 199.95
The Manager S 199.00

BPI Accounting System

(5 separate modules) S 325.00

Southern Solutions Accounting

System 111 (Per/Module) S 285.00

McTerm Communications Package.... S 175.00

Superscript II Call

Superbase Call

Superoffice Call
Complete Accounting Systems Call

Mailing List Manager Call

Order Entry/Point of Sale ! Call
Calc Result Call

Orders under 50-00 add 10.00 Handling.fee

MasterCard, VISA, Money Order, Bank Check

COD (add 5.00)

Add 3% For Credit Cards

All Products In Stock Shipped Within 24 Hours

F.O.B. Dallas, Texas

All Products Shipped With Manufacturers

90 Day Warranty

PRICES ARE SUBJECT TO

change wrraoinr notice.

RI'SIXESS SOFTWARE—

0 I S I R I B U I 0 R S
641 Presidential Drive • Richardson, Texas 75081 • 9:30 a.m.-6:30 p.m. (Mon.-Fri.) • 10:30 a.m.-2:30 p.m. (Sat.)

~ commodore 
SOfT\\\RE FOR CoM 

Business 
Mulliplan . . . .. . . . . ..... • .... $ 89.00 
WordPro 3 +/64 w/SpeliRighl Plus ... $ 79.00 
SpeliRight Plus . ...... . ........... $ 55.00 
Galc Result (Advanced) . .. $ 95.00 
Galc Result (Easy) .. .. . .. $ 45.00 
Mirage Concepts (data base) .. $ 95.00 
Mirage Concepts 

(40 & 80 clm W/P wnh Dictionary) .. $ 95.00 
Home Accountant (Continental) . . . $ 69.00 
Tax Advantage (Continental) . ...... . . $ 49.00 
Southern Solutions Accounting 
Gil . AIR. AlP. PIA. 11M ....... each $ 69.95 

Utilities 
Super Basic 64 .. .. ... $ 35.00 
Super Copy 64 . .. ... $ 35.00 
Sketch Pad 64 ....... . ............ $ 75.00 
64 Forth . .. .. .. .. .. .. . . $ 45.00 
MTS Terminal Package 

(up and down load) ..... $ 35.00 
Simons Basic .. .. .. .. .. ...... $ 19.95 
80 Column Expander .. .. . . ..... $ 55.00 

ACCE.'iSORlE.~ 

Solo Righi (Simulator) . . $ 34.95 
Oscar by Databar 

(Bar Code Reader) .$ 79.95 
CBM 1541 Disk Drive .............. $ 249.00 
Concord Parallel Disk Drive ...... $ 345.00 
Concord Slave Drive Call 
MSD Super Disk (Single) . . . . . . $ 395.00 
MSO Super Disk (Dual). . . . $ 695.00 
Vic 1650 Automalic Modem ......... $ 109.95 
Hayes Smart 300 Modem .......... $ 249.00 
Hayes Smart 1200 Modem .......... $ 629.00 
Vic 1530 Datasene .. ...... $ 65.00 
CBM 1520 Printer Ploner . . ... $ 179.95 
5 Slot Expander (64) ............... $ 65.00 
Printer Utilily Program (Gardco) . $ 19.95 
64 Relay Gartridge ... . $ 45.00 
Numeric Key Pad ............ . $ 49.00 
Alien Voice Box (Talks & Sings) . ..... . $ 119.00 
When I'm 64 (Disk) . . . $ 35.00 
Texas Instruments LCD Programmer ... $ 55.95 
Vefbatim Disken,,: 
Single SidedlSingle Densily ........ $ 26.00 
Single Sided/Double Densily ... $ 30.00 
Double SidedlOouble Density .. $ 42.00 
Vic 20: 

3-Slot Expander . ... . ... .. . . ..... 5 39.00 
6-Slot Expander ................. 5 79.95 
16K Memory ................... 5 79.95 

o 

CBM 4023 Ribbons . .. .... 5 12.00 
CBM 8023 Ribbons .... .. 5 14.95 
Rip N' File 10. 15. 25.50 . . ..... Gall 
Power Strips w/surgestopper.. . Gall 
Computer Gare Kit ........ .. ..... 5 19.95 

I~TERf,\CE.~ 

Interpod (full compatibilily!!) 
(Int~l igent IEEE & RS232) . . . . Call 

The Connection (By Tymac) 
(Commodore Graphics + 2K Buffer) $ 95.00 

Gardea + G Parall~ Intertace ........ 5 79.00 
Vic Switch. ...... ..... .. .. . $ 149.95 
ADA 1600 (Parallel-8032 on~) ....... $ 129.00 
ADA 1450 (Serial-8032 on~) ........ $ 149.00 
Pet-to-IEEE Gable . . . . . . . . . . . . . . $ 39.00 
IEEE-to-IEEE Gable . . . . . . . . . . . . . $ 49.00 
4 ProngAIYGable..... ... $ 15.00 
Centronics Gable (male to male) .. .. $ 34.95 
RS232 Gable (male to male) .. . .... $ 31.95 
Custom Computer Gables 

(v.< make to your specifications) .... Gall 

\IO~llllRS 

CBM 1702 Color Monilor ........... $ 269.00 
Panasonic CT-160 Color . . . Call 
Panasonic TA-120 (Green) Call 
Panasonic TA-I 20 (Amber) Call 
Panasonic DT-1300 (RGB) .......... $ 395.00 
Monitor Stand (Till & Swivel) . . $ 29.95 
RGB Monitor Gable: 

ET-l00c(Apple) . .. ......... $ 33.60 
ET-l01C(IBM) . . $ 33.60 

1£fI'ER QI .II.m · PRI'TERS 

Transtar 120 (60 column) .. 
Transtar 130 (132 column) . 
CBM 6400 Printer ..... .. 
NEC Spinwriter .. . 
CardeD lQ/l Printer 

..... $ 535.00 

..... $ 725.00 
. ... . . S1425.00 

Call 
....... $ 565.00 

mIT IllfRlX PRIXTERS 

CBM MPS-601 Printer (5Ocps) ...... 5 245.00 

DFALERS INQUIRIES WELCOME 
Gall 10 Order 

1-800-527-1738 
All Others Gall 

1-214-231-2645 

T RIB U T 

OlOdata 62A . . .5 412.50 
OlOdata 63 ... .. .. $ 635.00 
Okidata 84P ... . S1165.00 
Okidata 92P . ........... ... $ 519.00 
Okidata 93P . .. $ 610.00 
Panasonic KX-P109O Prinler . . . . Call 
Panasonic KX-Pl091 Printer Call 
Panasonic KX-Pl092 Printer . . . . Call 
Panasonic KX-Pl093 Prinler Call 
Star Gemini lOX ........ $ 295.00 
Star Gemini 15 ................. $ 499.00 
Star Gemini Delta 10............... Gall 

cmLlIODORE HI SIXE.~S U\CIIIXE.~ 

Executive 64 portable (new) . . . . . . . Call 
B128-80 126k Bus. Machine (new) .. Call 
SuperPe1(5 languages) 51059.00 
CBM 6032 ' .......... . .. 5 625.00 
CBM 2031 single disk ...... . .. 5 295.00 
CBM 6050 Dual Disk 1 meg. . .5 995.00 
CBM 6250 Dual Disk 2 meg ....... . . S1295.00 
64K Expansion Board .............. 5 275.00 
SuperPet Upgrade Kit .............. 5 695.00 

WordPro 4+ or 5 + ... .. ....... 5 305.00 
GalcResull .... ...... ... . .. . .. ... 5 199.95 
The Manager .................... 5199.00 
BPI Accounting System 

(5 separate modules) . . . . . . . .. . .. $ 325.00 
Southem Solutions Accounting 

System III (Per/Module) . . . .5 265.00 
McTerm Communications Package ... . $ 175.00 

RI sm;ss SOfTII IRE - RUX-XU 

Superscript II ......... Gall 
Superbase . Gall 
Superoffice . . . . . . Call 
Complete Accounting Systems . Call 
Mailing Usl Manager Gall 
Order Entry/Point 01 Sale . . Call 
Calc Result ............ Call 

TER\lS 

Orders under 50.00 add 10.00 Handlingfee 
Mastert;ard. VISA. Money Order. Bank Check 
COD (add 5.00) 
Add 3% For Credit Gards 
All Products In Stock Shipped Wrthin 24 Hours 
mB. Dallas. Texas 
All Products Shipped Wilh Manufacturers 
90 Day warranty 
PRICES ARE SUBJECT III 
CHANGE wmlour NIYI1CE. 

o R s 
641 PreSidential Dnve • Richardson . Texas 75081 • 930 am -630 p.m . (Mon -Ff!) • 10:30 a m.-2 :30 p m (Sat) 



like the drawing routines presented in earlier

columns, the character routines are too slow to

be really useful. To enhance their value as an ex

ample, we'll try to illustrate modular program

ming style as well.

One of the main aspects of modular

programming is breaking main or primary tasks

into smaller, more manageable tasks. Once the

tasks have been broken down sufficiently, each

may be implemented in a single routine. The

more independent each of these separate routines

is, the better. This allows you to concentrate on

the details involved with the routine as it is

written, without being distracted by the details

involved with other routines. To show how print

ing to the bitmapped display might be broken

into modules, let's take a look at the logical sub

divisions of this task.

Although this program isn't really complex

enough to justify a modular approach, I prefer to

keep the functions or tasks in separate routines,

so long as the routines don't become embarrass

ingly simple. This helps while debugging, since

the symptoms of the bug often eliminate a

majority of the routines from consideration. It

also helps keep you from accidentally tangling

functions together,

When functions get tangled or intertwined,

making one change may require making other

changes, leading to a snowball effect. And fi

nally, it is good practice to keep functions

divided into separate routines when you write a

complex program. How well the tasks are di

vided up can greatly affect how much effort it

takes to write and debug the program.

Breaking Down The Task

Putting a character in a bitmapped display will

involve transferring bytes into bitmapped RAM,

so we will need a routine which does the

transferring. We need another routine to calculate

the character's position. We also need to know

what to write; this will require two routines. We

need a routine which will find and read the

appropriate bytes in the character ROM. How

ever, the dot patterns are organized based on

screen codes, which are different from the Com

modore 64 ASCII codes you normally print. This

means we need a routine to convert the ASCII

code to the corresponding screen code.

Finally, we need a routine to do the hori

zontal shifting necessary when the character byte

needs to span two bytes in the bitmapped RAM.

This gives us five routines to be implemented:

1. Convert the character to screen code

2. Read the character's dot pattern

3. Calculate its position in the bitmap and

amount of shift
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4. Shift a dot-pattern byte

5. Put the dot-pattern byte in the bitmap

By dividing the tasks into well-defined and

independent sections, it will be a little easier to

implement them than if you tried to throw it all

together in one routine. For example, converting

the ASCII character code to a screen code can be

done without concerning ourselves with where the

ASCII code came from, or for what the screen

code will be used. The shift section does not

need to account for where the shift amount came

from or what will be done with the shifted bytes.

Combining The Modules

Once we build the character print routine from

these five sections, it is simple to build a string

print routine using the character print routine.

The result might be a BASIC program like the

one that accompanies this article. The program

uses the machine language routines discussed in

this column in previous issues. Before running

this program, you must run the BASIC loader

presented in the May 1984 issue. The subroutine

at line 100 converts ASCII code CH to the

equivalent screen code SC. The subroutine at line

200 uses screen code CH to read the associated

dot pattern into the array DP(). This subroutine

also uses CP which points to the base of the

character dot patterns in ROM.

The subroutine at line 300 uses the co

ordinates in X and Y to calculate an offset OF

into the bitmap, and the shift amount SH. The

subroutine at line 400 uses the shift amount SH

to right-shift the byte in BY partially into B2.

This means shifting dots out of the right end of

the byte and into the left end of the other byte.

This shift routine also makes the mask bytes, Ml

and M2.

Finally, the subroutine at line 500 writes the

bytes into the bitmap base of the offset OF, calcu

lated earlier. This routine also uses the mask

bytes to keep the necessary old bits from the bit

map bytes, before adding the new dot pattern bits.

The subroutine at line 600 prints the character at

the current coordinates specified by X and Y, and

the subroutine at 700 prints a string at X,Y.

Logical Math
I have used logical operators (OR and AND)

rather than division and the INT functions. For

example, in line 320, the term (X AND —8) gives

the same result as INT(X/8)*8. In the subroutine

at line 200, the POKEs are required to turn off

interrupts and make the character ROM acces

sible to the BASIC program.

The main routine uses the string-printing

routine at line 700 to label the vertical axis for

the plot of a sine wave. As you will see, the

like the drawing routines presented in earlier 
columns, the character routines are too slow to 
be really useful. To enhance their value as an ex­
ample, we'll try to illustrate modular program­
ming style as well. 

One of the main aspects of modular 
programming is breaking main or primary tasks 
into smaller, more manageable tasks. Once the 
tasks have been broken down sufficiently, each 
may be implemented in a single routine. The 
more independent each of these separate routines 
is, the better. This allows you to concentrate on 
the details involved with the routine as it is 
written, without being distracted by the details 
involved with other routines. To show how print­
ing to the bitmapped display might be broken 
into modules, let's take a look at the logical sub­
divisions of this task. 

Although this program isn't reall y complex 
enough to justify a modular approach, I prefer to 
keep the functions or tasks in separate routines, 
so long as the routines don 't become embarrass­
ingly simple. This helps while debugging, since 
the symptoms of the bug often eliminate a 
majority of the routines from consideration. lt 
also helps keep you from accidentally tangling 
functions together. 

When functions get tangled or intertwined, 
making one change may require making other 
changes, leading to a snowball effect. And fi­
nally, it is good practice to keep functions 
divided into separate routines when you write a 
complex program. How well the tasks are di­
vided up can greatly affect how much effort it 
takes to write and debug the program. 

Breaking Down The Task 
Putting a character in a bitmapped display will 
involve transferring bytes into bitmapped RAM, 
so we will need a routine which does the 
transferring. We need another routine to calculate 
the character's position. We also need to know 
what to write; this will require two routines. We 
need a routine which will find and read the 
appropriate bytes in the character ROM. How­
ever, the dot patterns are organized based on 
screen codes, which are different from the Com­
modore 64 ASCII codes you normally prin t. This 
means we need a routine to convert the ASCII 
code to the corresponding screen code. 

Finally, we need a routine to do the hori­
zontal shifting necessary when the character byte 
needs to span two bytes in the bitmapped RAM. 
This gives us fi ve routines to be implemented: 

1. Convert the character to screen code 
2. Read the character's dot pa ttern 
3. Calculate its position in the bitmap and 
amount of shift 
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4. Shift a dot-pattern byte 
5. Put the dot-pattern byte in the bitmap 

By dividing the tasks into well-defined and 
independent sections, it will be a little easier to 
implement them than if you tried to throw it all 
together in one routine. For example, converting 
the ASCII character code to a screen code can be 
done without concerning ourselves with where the 
ASCII code came from, or for what the screen 
code will be used. The shift section does not 
need to account for where the shift amount came 
from or what will be done with the shifted bytes. 

Combining The Modules 
Once we build the character print routine from 
these five sections, it is simple to build a string 
print routine using the character print routine. 
The result might be a BASIC program like the 
one that accompanies this article. The program 
uses the machine language routines discussed in 
this column in previous issues. Before running 
this program, you must run the BASIC loader 
presented in the May 19S4 issue. The subroutine 
at line 100 converts ASCII code CH to the 
equivalent screen code Sc. The subroutine at line 
200 uses screen code CH to read the associated 
dot pattern into the array DPO. This subroutine 
also uses CP which points to the base of the 
character dot patterns in ROM. 

The subroutine at line 300 uses the co­
ordinates in X and Y to calculate an offset OF 
into the bitmap, and the shift amount SH. The 
subroutine at line 400 uses the shift amount SH 
to right-shift the byte in BY partially into B2. 
This means shifting dots out of the right end of 
the byte and into the left end of the other byte. 
This shift routine also makes the mask bytes, M1 
and M2. 

Finally, the subroutine at line 500 writes the 
bytes into the bitmap base of the offset OF, calcu­
lated earlier. This routine also uses the mask 
bytes to keep the necessary old bits from the bit­
map bytes, before adding the new dot pattern bits. 
The subroutine at line 600 prints the character at 
the current coordinates specified by X and Y, and 
the subroutine at 700 prints a string at X,Y. 

Logical Math 
I have used logical operators (OR and AND) 
rather than division and the INT functions. For 
example, in line 320, the term (X AND -S) gives 
the same result as INT(X/S)*S. In the subroutine 
at line 200, the POKEs are required to tum off 
interrupts and make the character ROM acces­
sible to the BASIC program. 

The main routine uses the string-printing 
routine at line 700 to label the vertical axis for 
the plot of a sine wave. As you will see, the 



character printing is pretty slow. This part of the

program would be much more useful written in

machine language. Next month I will discuss the

drawing method of putting characters in the

bitmapped display, and present machine lan

guage routines for both.

Characters On A Bitmapped Display

10 REM PRINT CHARACTERS TO BIT-MAP:rem 63

20 JV=49152:REM JUMP TABLE :rem 6

30 CP=53248:REM LOC. OF CHAR. PATTERNS

:rem 181

40 POKE 785,PEEK(JV+28):REM SETUP USR()

:rem 8

50 POKE 786,PEEK(JV+29) :rem 17

60 GOTO 1000 :rem 96

100 REM CONVERT CHAR. TO SCREEN CODE

:rem 96

110 IF CH>31 AND CH<64 THEN SC=CH:RETURN

rem 249

120 IF CH>63 AND CH<96 THEN SC=CH-64:RETU

RN

130 IF CH>95 AND CH<128 THEN SC=CH-32:RET

URN

140 IF CH>127 AND CH<192 THEN SC=CH-64:RE

TURN :rem 251

150 SC=CH-128:RETURN :rem 214

200 REM GET CHARACTER DOT PATTERN:rem 232

210 POKE 56334,PEEK(56344) AND 254

rem 221

:rem 50

rem 100

rem 202

rem 159

:rem 69

rem 121

rem 155

rem 200

220 POKE 1,PEEK(1) AND 251

230 FOR IX=0 TO 7

240 DP(IX)=PEEK(CP+SC*8+IX):NEXT

250 POKE l,PEEK(l) OR 4

260 POKE 56334,PEEK(56334) OR 1

270 RETURN

300 REM CALC OFFSET AND SHIFT COUNT

:rem 43

310 TY=199-Y:SH=X AND 7 :rem 27

320 OF=<TYAND-8)*40+(XAND-8)+(TYAND7)

:rem 106

330 RETURN :rem 118

400 REM SHIFT BYTE TO CORRECT POSITION

rem 84

410 B2=0:M1=0:M2=255:IF SH=0 THEN RETURN

rem 13

rem 52

rem 85

420 FOR K=l TO SH:B2=B2/2

430 IF BY AND 1 THEN B2=B2 OR 128

440 BY=BY/2:Ml=(Ml/2)OR128:M2=M2/2 NEXT

rem 28

:rem 121

rem 24

450 RETURN

500 REM PUT BYTE AT X,Y

510 GOSUB 300:REM CALCULATE OF & SH

:rem 171

520 GOSUB 400:REM SHIFT OVER :rem 131

530 AD=57344+OF:REM GET ADDRESS FOR BY

:rem 167

540 POKE AD,USR(OF) AND Ml OR BY :rem 230

550 IF SH=0 THEN RETURN :rem 64

560 POKE AD+8,USR(OF+8) AND M2 OR B2

:rem 136

570 RETURN :rem 124

600 REM PUT CHARACTER AT X,Y :rem 114

610 GOSUB 100:REM CONVERT CH :rem 114

620 GOSUB 200:REM READ DOT PATTERN

:rem 233

630 Y=Y+8:REM PUT CHAR. FROM TOP DOWN

:rem 173

640 FOR IX=0 TO 7:Y=Y-l:BY=DP(IX):rem 136

650 GOSUB 500:REM PUT BYTE :rem 251

660 NEXT:RETURN :rem 245

700 REM PUT STRING S$ AT X,Y :rem 52

710 FOR SP=1 TO LEN{S$) :rem 218

720 CH=ASC(MID$(S$,SP,1)) :rem 123

730 GOSUB 600:REM PUT THE CHARACTER

:rem 53

740 X=X+8:NEXT :rem 100

750 RETURN :rem 124

1000 REM MAIN ROUTINE :rem 240

1010 SYS JV:SYS JV+6,0:SYS JV+9,0,1

:rem 23 7

1020 FOR 1=0 TO 10 :rem 100

1030 LB=-1+I*.2:S$=STR$(LB) :rem 213

1050 X=5:Y=46+10*I:GOSUB 700:NEXT:rem 147

1060 SYS JV+12,32,50:SYS JV+18,32,150

:rem 214

1070 SYS JV+12,32,100:SYS JV+18,319,100

:rem 54

1080 FOR 1=0 TO 10 :xem 106

1090 X=30:Y=50+10*I :rem 246

1100 SYS JV+12,X,Y:SYS JV+18,X+4,Y

:rem 205

1110 NEXT :rem 2

1120 SYS JV+12,32,100:PI=3.1416 :rem 124

1130 SX=256/(2*PI):SY=50 :rem 71

1140 FOR 1=0 TO 2*PI STEP 2*Pl/100

:rem 236

1150 SYS JV+18,32+I*SX,100+SIN(I)*SY

:rem 22

1160 NEXT :rem 7

9000 GET Z$:IF Z?="" THEN 9000 :rem 231

9010 SYS JV+3 :rem 199

Program Your Own EPROMS

t
VIC 20
C64 $99.50

"0

c
0)

E

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 files on readily available EPROM

chips. Adds a new dimension to your computing capability.

Works with most ML Monitors too.

• Make Auto-Start Cartridges of your programs.

• 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-static aluminum housing.

• EPROMS, cartridge PC boards, etc. at extra charge.

Some EPROM types you can use with the promenade"
2758 2532
2516 2732
2716 27C32

27CI6 2732A

"Commodore Buunngg Maoii

462732P
2564

2764
27C64

27126
27256

68764

68766

5133

5143

2815'
2816-

X2816A'

52813'
48016P'

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

JASON-RANHEIM
580 Parrott St., San Jose, CA 95112

character printing is pretty slow. This part of the 
program would be much more useful written in 
machine language. Next month I will discuss the 
drawing method of putting characters in the 
bitmapped display, and present machine lan­
guage routines for both . 

'Characters On A Bitmapped Display 
1~ REM PRINT CHARACTERS TO BIT-MAP:rem 63 
2~ JV=49152:REM JU'MP TABLE :rem 6 
3~ CP=53248:REM LOC. OF CHAR. PATTERNS 

:rem 181 
4~ POKE 785,PEEK(JV+28}:REM SETUP USR(} 

5~ POKE 
6~ GOTO 
1~~ REM 

786,PEEK(JV+29} 
1~~~ 
CONVERT CHAR. TO 

:rem 8 
:rem 17 
:rem 96 

SCREEN CODE 
:rem 96 

11~ IF CH>31 AND CH<64 THEN SC=CH:RETURN 
:rem 249 

12~ IF CH>63 AND CH<96 THEN SC=CH-64:RETU 
RN : rem 155 

13~ IF CH>95 AND CH<128 THEN SC=CH-32:RET 
URN :rem 2~~ 

14~ IF CH>127 AND CH<192 THEN SC=CH-64:RE 
TURN : rem 251 

15~ SC=CH-128:RETURN :rem 214 
2~~ REM GET CHARACTER DOT PATTERN:rem 232 
21~ POKE 56334,PEEK(56344} AND 254 

:rem 221 
22~ POKE 1,PEEK(l} AND 251 :rem 5~ 
23~ FOR IX=~ TO 7 :rem 1~~ 
24~ DP(IX}=PEEK(CP+SC*8+IX}:NEXT :rem 2~2 
25~ POKE 1,PE'EK(l} OR 4 :rem 159 
26~ POKE 56334,PEEK(56334) OR 1 :rem 69 
27~ RETURN : rem 121 
3~~ REM CALC OFFSET AND SHIFT COUNT 

:rem 43 
31~ TY=199-Y:SH=X AND 7 :rem 27 
320 OF=(TYAND-8}*4~+(XAND-8}+(TYAND7} 

: rem 106 
33~ RETURN : rem 118 
4~0 REM SHIFT BYTE TO CORRECT POSITION 

:rem 84 
41~ B2=~:Ml=~:M2=255:IF SH=~ THEN RETURN 

:rem 13 
42~ FOR K=l TO SH:B2=B2 / 2 :rem 52 
43~ IF BY AND 1 THEN B2=B2 OR 128 : rem 85 
44~ BY=BY/ 2: Ml=(Ml / 2}OR128:M2=M2 / 2:NEXT 

45~ 
5~~ 
510 

RETURN 
REM PUT BYTE AT X,Y 
GOSU B 3~0 : REM CALCULATE OF 

:rem 28 
:rem 121 

:rem 24 
& SH 

:rem 171 
52~ GOSUB 40~:REM SHIFT OVER :rem 131 
53~ AD=57344+0F:REM GET ADDRESS FOR BY 

54~ 
550 
56~ 

POKE AD , USR(OF} AND 
I F SH=~ THEN RETURN 
POKE AD+8, USR( OF+8} 

:rem 167 
Ml OR BY :rem 23~ 

:rem 64 
AND M2 OR B2 

:rem 136 
570 RETU RN : rem 124 
60~ REM PUT CHARACTER AT X,Y :rem 114 
610 GOSUB 100: REM CONVERT CH :rem 114 
620 GOSUB 200:REM READ DOT PATTERN 

:rem 233 
630 Y=Y+8: REM PUT CHAR. FROM TOP DOWN 

:rem 173 
64~ FOR IX=~ TO 7 : Y=Y-l:BY=DP(IX}:rem 136 

65~ GOSUB 50~:REM PUT BYTE :rem 251 
66~ NEXT: RETURN : rem 245 
7~~ REM PUT STRING S$ AT X,Y :rem 52 
71~ FOR SP=1 TO LEN(S$} :rem 218 
72~ CH=ASC(MID$ (S$,SP,l}} :rem 123 
7 3~ GOSUB 600: REM PUT THE CHARACTER 

740 X=X+8 : NEXT 
750 RETURN 

: rem 53 
: rem 10~ 
: rem 124 
: rem 24~ 1000 REM MAIN ROUTINE 

1010 SYS JV:SYS JV+6,0:SYS JV+9,3,1 
:rem 237 

1020 FOR 1=0 TO 10 :rem 100 
1030 LB=-1+I*.2:S$=STR$(LB} :rem 213 
1050 X=5:Y=46+10*I:GOSUB 70~:NEXT:rem 147 
1060 SYS JV+12,32,5~:SYS JV+18,32,15~ 

:rem 214 
1~70 SYS JV+12,32,1~0:SYS JV+18,319,1~0 

: rem 54 
1080 FOR 1=0 TO 10 :'rem 106 
1~90 X=30:Y=50+1~*I :rem 246 
110~ SYS JV+12,X,Y:SYS JV+18,X+4,Y 

1110 
1120 
113~ 
1140 

: rem 205 
NEXT : rem 2 
SYS JV+12,32,1~0:PI=3.1416 :rem 124 
SX=256 / (2*PI}:SY=5~ :rem 71 
FOR I=~ TO 2*PI STEP 2*PI / 1~0 

:rem 236 
1150 SYS JV+18,32+I*SX,1~0+SIN(I}*SY 

1160 
90~0 

901~ 

:rem 22 
NEXT 
GET Z$:IF 
SYS JV+3 

Z$= .... THEN 9000 
:rem 7 

:rem 231 
: rem 199 

ra 

Program Your Own EPROMS 
~VIC 20 
~C 64 $99.50 
PLUGS INTO USER PORT. 
NOTHING ELSE NEEDED. 
EASY TO USE. VERSATILE. 

• Read or Program. One byte or 
32K bytes! 

. ~.-. . -". 
. ~. 

fC5 

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

OJ 
t: 
Q) 

E 
e 
a. 

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

• Make Auto-Start Cartridges of your programs. 
• The promenade'" C1 gives you 4 programming voltage:::, 

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-static aluminum housing. 
• EPROMS, cartridge PC boards, etc. at extra charge. 
• Some EPROM types you can use with the promenade'" 

2758 2532 462732P 271 28 5133 X2816A' 
2516 2732 2564 27256 5143 52813' 
2716 27C32 2764 68764 28' S" 48016P" 
27C1 6 2732A 27C64 68766 28 18· 

Call Toll Free: 800-421·7731 
In Califomia: 600-421-7748 

." JASON-RANHEIM 
~ 580 Parrott SI. , San Jose, CA 9511 2 



MACHINE LANGUAGE
Jim Butterfield, Associate Editor

Decimal Mode
Part 1

The 6502 has an option which affects only the

add (ADC) and subtract (SBC) instructions: deci

mal mode.

Decimal mode is invoked with the Set Deci

mal (SED) command, and canceled with Clear

Decimal (CLD). It may be affected by stack activ

ities that pull the status register—PLP for Pull

Processor status, and RTI—but this is unusual. In

most computer environments you can assume

that decimal mode is not in force when your pro

gram is invoked; but if you're not sure, it won't

hurt to give a CLD.

Decimal mode is intended to help with cer

tain types of numbers: Binary Coded Decimal

(BCD) numbers. You might want to use this type

of number system when the values are used

mostly for input and output with little calculation

involved.

Binary numbers—the computer's usual nu

meric values—are good for advanced calcula

tions. Multiplication and division are easy to do

in binary, and more advanced calculations can

readily be developed. The only problem with bi

nary numbers is this: They must be converted to

decimal at the time of input or output.

Decimal numbers, or more accurately BCD

numbers, are easy to input and output since they

are held in the same decimal notation as was en

tered or will be seen by the user. With decimal

mode, we may add or subtract these numbers

without converting them to binary. But if we

want to do more advanced mathematics, we'll

certainly go to binary.

Accounting programs often use decimal

mode. Similarly, many games keep scores in

decimal format, since the only activities are add

ing points as they are scored and displaying the

results.
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What Is BCD?

The easiest way to describe a number held in Bi

nary Coded Decimal is this: When you display it

in hexadecimal format, you see the correct deci

mal value. Let's explain this with a few

examples.

A value of 9 is held within a byte as binary

00001001. This is true whether you are using bi

nary or BCD numbering. If we print the contents

of this byte in hexadecimal, it is displayed as 09.

Now, this not only represents the value nine, it

looks like nine.

If we are in binary mode and add one to the

above value, we'll get 00001010. The value is ten

but the number displays in hex as 0A. This

doesn't look like ten to those of us who are not

trained to read hex. Worse: If we add six, we'll

get a value of 16, which prints as hex value 10.

This doesn't look like 16—if we didn't know it

was a hexadecimal number, we might think it

was ten.

Let's go back to our original value of nine,

but switch to decimal mode. If we add one, using

the ADC instruction, we'll end up with binary

00010000. We know that the value must repre

sent ten, and when we print the hexadecimal it

shows up as 10—which looks like ten. We must

ignore the usual binary rules, which would tell

us that binary 00010000 is equivalent to decimal

16. In BCD, this binary number has a value of

10. If we add a six in decimal mode, we'll get

00010110 which has a value of 16 and prints out

as hexadecimal 16.

We've decided to use the bits in a different

way. The four high bits—the high nybble, as it's

sometimes called—represent a tens digit; the four

low bits, or low nybble, represent units. Each

nybble may have a value from 0 to 9, but the six
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What Is BCD? 
The easiest way to describe a number held in Bi­
nary Coded Decimal is this: When you display it 
in hexadecimal format, you see the correct deci­
mal value. Let's explain this with a few 
examples. 

A value of 9 is held within a byte as binary 
00001001. This is true whether you are using bi­
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looks like nine. 

If we are in binary mode and add one to the 
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trained to read hex. Worse: If we add six, we'll 
get a value of 16, which prints as hex value 10, 
This doesn't look like 16-if we didn't know it 
was a hexadecimal number, we might think it 
was ten. 

Let's go back to our original value of nine, 
but switch to decimal mode. If we add one, using 
the ADC instruction, we'll end up with binary 
00010000. We know that the value must repre­
sent ten, and when we print the hexadecimal it 
shows up as 10-which looks like ten. We must 
ignore the usual binary rules, which would tell 
us that binary 00010000 is equivalent to decimal 
16. In BCD, this binary number has a value of 
10. If we add a six in decimal mode, we'll get 
00010110 which has a value of 16 and prints out 
as hexadecimal 16. 

We've decided to use the bits in a different 
way. The four high bits-the high nybble, as it's 
sometimes called-represent a tens digit; the four 
low bits, or low nybble, represent units, Each 
nybble may have a value from 0 to 9, but the six 
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highest combinations corresponding to hex A, B,

C D, E, and F will never be used.

This makes BCD less efficient than binary

for storing numbers. The highest BCD number

that we can store within a single byte is 99, as

compared to 255 for binary. We can use several

bytes together to hold larger numbers, but BCD

always holds less: A two-byte BCD number can

go from 0000 to 9999, compared to a two-byte

unsigned binary number which can range from 0

to 65535.

But it's convenient. When we wish to output

such a number, we extract each digit, convert it

to ASCII with an ORA #$30, and print it. (We

get the left digit by using four LSR instructions,

and the right digit with AND #$0F.) An equiva

lent binary number would need a divide-by-ten

routine before it could be output.

Similarly, input is a snap. As each ASCII

digit arrives, it has its high bits stripped (with

AND #$0F) and gets packed together with an

other digit to generate the two-to-a-byte BCD

value.

An Example
Here's a sample program to show the power of

BCD numbers and ease of programming with

them. We'll have the computer (PET, VIC, or 64)

output a table of multiples of the number

142857. This is a favorite peculiar number of

mine; you'll see why when we print the table.

033C

033E

0341

0344

0347

0348

0349

034A

034D

034F

0352

0355

0357

035A

035D

035F

0362

0363

0364

0366

0369

036A

036B

036C

036D

036F

0372

0375

0377

0379

114

A2

8E

8E

8E

18

78

F8

AD

69

8D

AD

69

8D

AD

69

8D

D8

58

A0

B9

4A

4A

4A

4A

09

20

B9

29

09

20

00

90

91

92

90

57

90

91

28

91

92

14

92

02

90

30

D2

90

OF

30

D2

COMPUTEI

03

03

03

03

03

03

03

03

03

03

FF

03

FF

July

; set value to zero

LDX #$00

STX

STX

STX

LOW

MED

HIGH

; do the addition

LOOPCLC

SEI

SED

LDA

ADC

STA

LDA

ADC

STA

LDA

ADC

STA

CLD

CLI

LOW

#$57

LOW

MED

#$28

MED

HIGH

#$14

HIGH

; print the number

LDY

LP LDA

LSR

LSR

LSR

LSR

ORA

JSR

LDA

AND

ORA

JSR

1984

#$02

LOW,Y

A

A

A

A

#$30

$FFD2

LOW,Y

#$0F

#$30

$FFD2

037C

037D

037F

0381

0384

0385

0387

0389

88

10

A9

20

E8

E0

DO

60

E7

0D

D2 FF

07

BE

DEY

BPL LP

; print RETURN and loop

LDA

JSR

INX

CPX

BNE

RTS

#$0D

$FFD2

#$07

LOOP

Note that we hold the value we are calculating in

three bytes; called LOW, MED, and HIGH; we

add starting at the low byte and working up. The

Carry flag works the same way as is usual for

addition. While we're in decimal mode, we lock

out the interrupt so that the interrupt routines

won't do their arithmetic in the wrong mode.

The addition sequences could have been written

as a loop; for the sake of clarity, it was done

using "straight line" coding.

For printing, we start from the high byte, of

course. The output routine for BCD is simple

compared to what we would need to do with bi

nary values.

If you'd rather enter the program from

BASIC, here's the same program in DATA state

ments. It will work on all Commodore machines.

100 DATA 162,0,142,

110 DATA 142,146,3,

120 DATA 105,87,141

130 DATA 105,40,141

140 DATA 105,20,141

150 DATA 185,144,3,

160 DATA 32,210,255

170 DATA 32,210,255

180 DATA 32,210,255

200 FORJ=828 TO 905

210 READX:T=T+X

220 POKEJ,X

230 NEXT J

240 IF T<>8325 THEN

250 SYS 828

144,3,142,145,3

24,120,248,173,144,3

,144,3,173,145,3

,145,3,173,146,3

,146,3,216,88,160,2

74,74,74,74,9,48

,185,144,3,41,15,9,48

,136,16,231,169,13

,232,224,7,208,190,96

STOP

You might like to examine the output of the pro

gram to see what's so special about the first

seven multiples of the number 142857.

Next month, we'll discuss special features

and wrinkles of decimal mode. ©

MEMOREX
FLEXIBLE DISCS
WE WILL NOT BE UNDER-

SOLDH Call Free (800)235-4137

for prices and information. Dealer

inquiries invited and CO.D.'s

accepted

PACIFIC
EXCHANGES

100 Foothill Blvd.
San Luis Obispo. CA

93401. In Cal. call

(800) 592-5935 or

(805) 543-1037

highest combinations corresponding to hex A, B, 
e, 0 , E, and F will never be used. 

This makes BCD less efficient than binary 
for storing numbers. The highest BCD number 
that we can store within a single byte is 99, as 
compared to 255 for binary. We can use several 
bytes together to hold larger numbers, but BCD 
always holds less: A two-byte BCD number can 
go from 0000 to 9999, compared to a two-byte 
unsigned binary number which can range from 0 
to 65535. 

. . But it's convenient. When we wish to output 
such a number, we extract each digit, convert it 
to ASCII with an ORA #$30, and print it. (We 
get the left digit by using four LSR instructions, 
and the right digit with AND #$OF.) An equiva­
lent binary number would need a divide-by-ten 
routine before it could be output. 

Similarly, input is a snap. As each ASCII 
digit arrives, it has its high bits stripped (with 
AND #$OF) and gets packed together with an­
other digit to generate the two-to-a-byte BCD 
value. 

An Example 
Here's a sample program to show the power of 
BCD numbers and ease of programming with 
them. We'll have the computer (PET, VIe, or 64) 
output a table of multiples of the number 
142857. This is a favorite peculiar number of 
mine; you'll see why when we print the table . 

033C 
033E 
0341 
0344 

0347 
0348 
0349 
034A 
034D 
034F 
0352 
0355 
0357 
035A 
035D 
035F 
0362 
0363 

0364 
0366 
0369 
036A 
036B 
036C 
036D 
036F 
0372 
0375 
0377 
0379 

A2 00 
8E 90 03 
8E 91 03 
8E 92 03 

18 
78 
F8 
AD 90 03 
69 57 
8D 90 03 
AD 91 03 
69 28 
8D 91 03 
AD 92 03 
69 14 
8D 92 03 
D8 
58 

AO 02 
B9 90 03 
4A 
4A 
4A 
4A 
09 30 
20 D2 FF 
89 90 03 
29 OF 
09 30 
20 D2 FF 

; set value to zero 
LOX #$00 

STX LOW 
STX MED 
STX HIGH 

; do the addition 
LOOPCLC 

SEI 
SED 
LDA LOW 
ADC #$57 
STA LOW 
LDA MED 
ADC #$28 
STA MED 
LDA HIGH 
ADC #$14 
STA HIGH 
CLD 
CLl 

; print the number 
LDY #$02 

LP LDA WW,Y 
LSR A 
LSR A 
LSR A 
LSR A 
ORA #$30 
]SR $FFD2 
LDA LOW,Y 
AND #$OF 
ORA #$30 
]SR $FFD2 
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037C 88 DEY 
037D 10 E7 BPL LP 

; print RETURN and loop 
037F A9 OD LDA #$OD 
0381 20 D2 FF ]SR $FFD2 
0384 E8 INX 
0385 EO 07 CPX #$07 
0387 DO BE BNE WOP 
0389 60 RTS 

Note that we hold the value we are calculating in 
three bytes; called LOW, MED, and HIGH; we 
add starting at the low byte and working up. The 
Carry flag works the same way as is usual for 
addition. While we're in decimal mode, we lock 
out the interrupt so that the interrupt routines 
won't do their arithmetic in the wrong mode. 
The addition sequences could have been written 
as a loop; for the sake of clarity, it was done 
using "straight line" coding. 

For printing, we start from the high byte, of 
course. The output routine for BCD is simple 
compared to what we would need to do with bi­
nary values. 

If you'd rather enter the program from 
BASIC, here's the same program in DATA state­
ments. It will work on all Commodore machines. 
100 DATA 162 , O,142,144,3,142,145,3 
110 DATA 142 , 146,3,24,120,24B,173,144,3 
120 DATA 105,B7,141 ,144,3,173,145,3 
130 DATA 105,40,141,145,3,173,146,3 
140 DATA 105,20,141, 146,3,216,BB,160,2 
150 DATA 185 , 144,3,74 , 74,74,74,9,48 
160 DATA 32,210,255,lB5,144,3,41,15,9,4B 
170 DATA 32,210 , 255,136,16,231,169,13 
IB0 DATA 32,210,255,232,224 , 7,20B,190,96 
200 FORJ=B2B TO 905 
210 READX : T=T+X 
220 POKEJ ,X 
230 NEXT J 
240 I F T<>B325 THEN STOP 
250 SYS B2B 

You might like to examine the output of the pro­
gram to see what's so special about the first 
seven multiples of the number 142857. 

Next month, we'll discuss special features 
and wrinkles of decimal mode. © 
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San Luis Obispo. CA 
93401. In Cal. call 
(800) 592·59350' 
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Atari Artist
Andrew S. Katz

With this program, you can place shapes of any size,

orientation, or color anywhere on the screen. Use the

joystick to create the shape, and change its color with

the press of a single key.

In spite of its simplicity, "Atari Artist" can be

used to draw complex designs as well as realistic

scenes. Draw a circle inside a triangle inside a

circle, and so on. Piece together a house in the

midst of a forest. Then store your art on disk or

tape.

Atari Artist comes in two versions. Version

1, a four-color version, has a blue status window

and runs in 16K. Version 2, a 16-color GTIA version,

has a gray status window and needs 24K to run.

To use this program, you'll need a joystick

plugged into port 1. Be sure to have a cassette

recorder or disk drive attached if you wish to

LOAD and SAVE copies of your designs. When

you first RUN the program, the title screen will

appear. It will give you information about the

keys' uses. At this point, you may wish to select a

version. Version 1 is set up by default. If you wish

to use Version 2, press and release the joystick

button. The number 2 should replace the 1 after

the word version. Press the button again to return

to Version 1.

Once you've selected the version, move the

joystick. If you have selected Version 2 and the

message ERROR 147 ON LINE 1000 is on the

screen, your Atari does not have enough memory

for Version 2. Type RUN again, and this time use
Version 1.

Marking The Shape

After several seconds the play screen will appear.

All three markers are on top of one another at the

top of the screen. Notice the two-line status win

dow at the bottom of the screen.

To move a marker, push the joystick in the

direction you want the marker to go. It should

respond instantly. The marker you are moving is

called the current marker and is indicated by a

pinkish tint. The other two markers are white.

The markers may move anywhere on the screen,

including the hidden area behind the status win

dow. If you try to move it off the screen, the marker

will stop at the screen's boundary.

To control the other markers, release the joy

stick and press the joystick button. Notice that

MARKER # lights up in the status window. This

is to show you that you are in the process of pick

ing a new current marker. Release the joystick

button. MARKER # is no longer lit up, but the

number beneath it has changed. It has increased

by one, or cycled back from 2 to 0. Also, a different

marker now has a pinkish tint. That's the marker

that now responds to the joystick. Very soon, you

will find the movement of the markers and the

switching between them to be quite simple.

Change The Marker Speed
The speed at which the joystick moves the markers

across the screen can be changed. Speeds range

from 1 to 9. Speed 1 is normal, Speed 2 is twice as

fast, and so on up to Speed 9, which is nine times

as fast as Speed 1. The higher speeds do not permit

you to stop at every point on the screen. These

high speeds are used to get across the screen

quickly, or to assist in more advanced drawing.

To change speed, press the joystick button and
move the joystick.

Notice that the highlighted item in the status
window changed from MARKER # to SPEED.

Move the joystick toward you to decrease speed
or away from you to increase speed. You will see
the number under SPEED in the status window
change as you move the joystick. When you've
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Atari Artist 
Andrew S Katz 

With this progrnlll , YOII cal1 place shapes of allY size, 
oriel1tatiol1, or color allywhere 011 the screen. Use the 
joystick to create the shape, al1d chal1ge its color with 
the press of a sil1gle key. 

In spite of its simplicity, "Atari Artist" can be 
used to draw complex designs as well as rea listic 
scenes. Draw a circle inside a triangle inside a 
circle, and so on. Piece together a house in the 
midst of a forest. Then store your art on di sk or 
tape. 

Atari Artist comes in two versions. Version 
1, a four-co lor version, has a blue status window 
and runs in 16K. Version 2, a 16-color GTIA version, 
has a gray s tatus window and needs 24K to run. 

To use thi s program, you' ll need a joystick 
plugged into port 1. Be sure to have a cassette 
recorder or disk drive attached if you wish to 
LOAD and SAVE copies of your designs. When 
you first RUN the program, the title screen will 
appear. It will give you information about the 
keys' uses. At this point, you may wish to select a 
version. Version 1 is set up by default. If you wish 
to use Version 2, press and release the joystick 
button. The number 2 should replace the 1 after 
the word ve rsion. Press the button again to re turn 
to Version 1. 

Once you've selec ted the version, move the 
joystick. If you have selected Version 2 and the 
message ERROR 147 ON LINE 1000 is on the 
screen, your Atari does not have enough memory 
for Version 2. Type RUN aga in, and this time use 
Version 1. 

Marking The Shape 
After several seconds the play screen will appea r. 
All three markers a re on top of one another at the 
top of the screen. Notice the two-line status win­
dow at the bottom of the screen. 

To move a marker, push the joystick in the 
direction you want the marker to go. It should 
respond instantly . The marker you are moving is 
called the current marker and is indica ted by a 
pinkish tint. The other two markers are white. 
The markers may move anywhere on the screen, 
including the hidden area behind the status win­
dow. If you try to move it off the screen, the marker 
will stop at the screen's boundary. 

To control the other markers, release the joy­
stick and press the joystick button. No tice that 
MARKER # lights up in the status window. This 
is to show you that you are in the process of pick­
ing a new current marke r. Release the joystick 
button . MARKER # is no longer lit up, but the 
number benea th it has changed. It has increased 
by one, or cycled back from 2 to O. Also, a different 
marker now has a pinkish tint. That' s the marker 
that now responds to the joys tick . Very soon, you 
w ill find the movement of the markers and the 
switching between them to be quite simple. 

Change The Marker Speed 
The speed at which the joystick moves the markers 
across the screen can be changed . Speeds range 
from 1 to 9. Speed 1 is normal, Speed 2 is twice as 
fast, and so on up to Speed 9, which is ni.ne times 
as fast as Speed 1. The higher speeds do not per-mit 
you to stop a t every point on the screen. These 
high speeds are used to get across the screen 
quickly, or to ass-is t in more .advanced drawing. 
To change speed, press the joystick button and 
move the joys tick. 

Notice that the highlig hted item in the status 
window changed from MARKER # to SPEED. 
Move the joys tick toward you to decrease speed 
or away from you to increase speed. You will see 
the number under SPEED in the status window 
change as you move the joystick. When you've 
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reached the desired speed, release the joystick

button. Now when you use the joystick, it will

move the current marker at the speed you set.

To change the color, release the joystick and

press the OPTION key. Notice that in the status

window COLOR has lit up. This is to show you

that you are in the process of choosing the next

color in the sequence. When you release the OP

TION key, the next color is shown beneath

COLOR. To step through the color sequence,

repeatedly press and release OPTION. When the

color sequence reaches the last color, it starts again

from the first color (the one in effect when you

first started). Each version has its own color se

quence listed in the table. The colors you actually

see may vary, depending upon your computer

and the tint adjustment on your TV.

Drawing Colors

Version 1:

ORANGE

GREEN

BLUE

BLACK or erase

Version 2:

GOLD

ORANGE

REDORG (red orange)

PINK

PURPLE

VIOLET

STBLUE (steel blue)

BLUE

BYBLUE (baby blue)

TURQUO (turquoise)

GRBLUE (green blue)

GREEN

YELGRE (yellow green)

ORGGRE (orange green)

LTGREN (light green)

BLACK or erase

TWO Fundamental Shapes

To change the shape, release the joystick and

press the SELECT key. Notice that in the status

window SHAPE has lit up. This is to show you

that you are in the process of selecting the other

fundamental shape. The two fundamental shapes

are TRIANGL (triangle) and CIRCLE. Now, re

lease the SELECT key. The shape underneath

SHAPE has changed from TRIANGL to CIRCLE,

or from CIRCLE to TRIANGL.

To draw a shape, just press START. The pro

gram will take control and draw the shape. When
the drawing has completed, control over the keys

and joystick returns to you. The amount of time it

takes to draw a shape will depend upon its size.

A circle takes more time than a triangle, and Ver

sion 2 is slower than Version 1. The shape shown

under SHAPE is drawn and given the color shown

under COLOR. If the shape is TRIANGL, the

three markers are its corners. If the shape is
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CIRCLE, it is drawn using the markers as points

along its circumference. As the shape is drawn, it

covers (or erases) anything that was in its position

on the screen.

SAVEing The Screen

To store the screen display on cassette or disk, or

to reload a previously stored screen, press the

OPTION and SELECT keys at the same time. The

status window is then replaced with the first level

of prompt. If you press RETURN, you'll get the

status window back. You must press L for LOAD

or S for SAVE. Other keys will be rejected and a

buzz will sound. Do not press BREAK or SYSTEM

RESET.

When you press S or L, the second level of

prompt will be shown. Now, you must type a

filename such as C for cassette or D:ANDY.GRT

for disk. You cannot type more than 15 letters for

a filename. Any additional letters or invalid key

strokes will be ignored. Mistakes can be corrected

with the backspace key. After typing a filename,

press RETURN. If no filename is shown, you will

get the status window back. If the filename is

invalid, you will see ERROR DETECTED TRY

AGAIN for several seconds before the status win

dow returns.

If the filename was correct and you have the

disk or cassette set up, the SAVE or LOAD should

proceed as explained in the tape or disk manual.

When the SAVE or LOAD is complete or inter

rupted, the status window returns.

Keep The Versions Separate

During a LOAD, the second prompt will come

with a warning to use files saved under the current

version. A Version 2 screen loaded into Version 1

will result in some striped colors and height dis

tortion. A Version 1 screen loaded into Version 2

will result in different colors and height distortion.

Also, it will attempt to LOAD past the end of the

file. During a LOAD you will see the screen fill

from top to bottom.

Feel free to interrupt a LOAD by pressing

BREAK. This is a way to merge the top of a SAVEd

screen with the bottom of the current screen. How

ever, pressing BREAK or SYSTEM RESET may

cause the program to crash. If this happens, press

SYSTEM RESET and type RUN.

Before drawing the shape, the program cal

culates the numbers it needs from the positions

of the markers. For the purpose of positioning,

the screen is treated as an X-Y grid with X,Y

pairs for each separate point or pixel on the

screen. The X can be thought of as column and

the Y as row. The upper left corner of the screen

is assigned 0,0 and the lower right corner is as

signed 159,79 (79, 159 in V2). Then it uses the

numbers to draw the shape one row at a time.

reached the desired speed, release the joystick 
button. Now w hen you use the joystick, it will 
move the current marker at the speed you set. 

To change the color, release the joystick and 
press the OPTION key . Notice that in the status 
w indow COLOR has lit up. This is to show yo u 
that you are in the process of choosing the next 
color in the sequence. When you release the OP­
TION key, the next color is shown beneath 
COLOR. To step through the color sequence, 
repea tedly press and release OPTION. When the 
color sequence reaches the last color, it sta rts agai n 
from the first color (the one in effect when you 
first started). Each version has its own color se­
quence listed in the table. The colors you actually 
see may vary, depending upon your computer 
and the tint adjustment on your TV. 

Drawing Colors 
Version 1: 

ORANGE 
GREEN 
BLUE 
BLACK or erase 

Version 2: 

GOLD 
ORANGE 
REDORG (red orange) 
PINK 
PURPLE 
VIOLET 
STBLUE (steel blue) 
BLUE 
BYBLUE (baby blue) 
TURQUO (turquoise) 
GRBLUE (green blue) 
GREEN 
YELGRE (yellow green) 
ORGGRE (orange green) 
LTGREN (light green) 
BLACK or erase 

Two Fundamental Shapes 
To change the shape, release the joystick and 
press the SELECT key. Notice that in the status 
window SHAPE has lit up . This is to show you 
that you are in the process of selecting the other 
fundamental shape. The two fundamental shapes 
are TRIANGL (triangle) and CIRCLE. Now, re­
lease the SELECT key. The shape undernea th 
SHAPE has changed from TRIANGL to CIRCLE, 
or from CIRCLE to TRlANGL. 

To draw a shape, just press START. The pro­
gram will take control and draw the shape. When 
the drawing has completed, control over the keys 
and joystick returns to you. The amount of time it 
takes to draw a shape will depend upon its size. 
A circle takes more time than a triangle, and Ver­
sion 2 is slower than Version 1. The shape shown 
under SHAPE is drawn and given the color shown 
under COLOR. If the shape is TRIANGL, the 
three markers are its corners. If the shape is 
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CIRCLE, it is drawn using the markers as pOints 
along its circumference. As the shape is drawn, it 
covers (or erases) anything that was in its position 
on the screen. 

SAVEing The Screen 
To store the screen display on cassette or disk, or 
to reload a previously stored screen, press the 
OPTION and SELECT keys at the same time. The 
sta tus window is then replaced with the first level 
of prompt. If you press RETURN, you' ll ge t the 
status window back. You must press L for LOAD 
or S for SAVE. Other keys will be rejected and a 
buzz will sound. Do not press BREAK or SYSTEM 
RESET. 

When you press S or L, the second level of 
prompt will be shown. Now, you must type a 
fil ename such as C for casse tte or D:ANDY.GRT 
for disk. You cannot type more than 15 letters for 
a fil ename. Any additional letters or inva lid key­
s trokes will be ignored. Mistakes can be corrected 
w ith the backspace key. After typing a filename, 
press RETURN. If no filename is shown, you will 
get the status window back. If the fi lename is 
invalid, you will see ERROR DETECTED TRY 
AGAIN for several seconds before the status win­
dow returns. 

If the filename was correct and you have the 
disk o r cassette set up, the SAVE or LOAD should 
proceed as explained in the tape or disk manual. 
When the SA VE or LOAD is complete or inter­
rupted , the status window returns. 

Keep The Versions Separate 
During a LOAD, the second prompt will come 
wi th a warning to use files saved under the current 
version . A Version 2 screen loaded into Version 1 
will result in some striped colors and height dis­
tortion. A Version 1 screen loaded into Version 2 
will result in different colors and height distortion. 
Also, it will attempt to LOAD past the end of the 
file. During a LOAD yo u will see the screen fill 
from top to bottom. 

Feel free to interrupt a LOAD by pressing 
BREAK. This is a way to merge the top of a SAVEd 
screen with the bottom of the current screen. How­
ever, pressing BREAK or SYSTEM RESET may 
cause the program to crash . If this happens, press 
SYSTEM RESET and type RUN . 

Before drawing the shape, the program cal­
culates the numbers it needs from the positions 
of the markers. For the purpose of positioning, 
the screen is treated as an X-Y grid with X,Y 
pairs for each separate point or pixel on the 
screen. The X can be thought of as column and 
the Y as row. The upper left corner of the screen 
is assigned 0,0 and the lower right corner is as­
signed 159,79 (79, 159 in V2) . Then it uses the 
numbers to draw the shape one row at a time. 



Creating A Triangle

Lines 507-540 contain the triangle predrawing

section. Line 510 finds the highest (A), middle

(B), and lowest (C) markers by comparing the

markers' Y coordinates. Line 1550 has the six pos

sibilities for three markers listed out in advance.

Lines 530-536 calculate the slopes of the imaginary

lines connecting the markers. Lines 11-30 contain

the drawing routine. There are two sections di

vided by a horizontal line at B. In the first section,

horizontal lines are drawn from line CA to line

BA. In the second section, horizontal lines are

drawn from line CA to line CB. The two special

cases where AY = BY or BY = CY are also handled.

The circle predrawing section is lines 600-680.

The two crucial factors here are the location of the

center of the circle (RX,RY), and the radius of the

circle (R). The center of the circle is found by using

the bisectors rule from geometry. To apply that

rule, connect points C and A and points B and A.

Then, make lines which pass through the mid

points of lines CA and BA and are perpendicular

to CA and BA. We can use the point-slope method

to describe these lines. Finally, find where these

lines intersect. That is done by solving simultane

ous linear equations.

Plotting A Circle

To find the radius, calculate the distance from the

center of the circle to point A. In the program,

any of the three markers are used as points A, B,

and C. The markers are tried in different orders in

line 1550 until a center is found.

Notice line 650. The TRAP is there to test for

the case where the slopes of the bisectors are equal.

This will occur only when the three markers are

in a straight line. You can't draw a circle on a

straight line. The actual drawing is performed by

lines 2-10. It is done by drawing the upper half

and the bottom half simultaneously, starting at

the equator and going to the poles. X,Y pairs which

are outside the screen range are converted to fit

on the screen for partial horizontal lines.

Finally, an FT factor is used to make round

circles. If you draw circles without using FT, they

come out oval. This is because the height of a

screen pixel is not equal to its width.

With careful planning, you can construct

interesting designs or detailed scenes that have

the quality of a watercolor painting. By combining

the two fundamental shapes of nature—the circle

and the triangle—you can form many other shapes

such as rectangles, stars, diamonds, and crescents.

The program teaches children drawing composi

tion and the names of the colors.

Drawing A Rectangle
Let's draw a rectangle.

Step 1: Move the markers together until they are exactly

on top of one another. This will be the lower left corner

of the rectangle.

Step 2: Increase the speed (9 is OK).

Step 3: Move a marker right by tapping the joystick.

Count how many taps you make.

Step 4: Do the same thing with another marker but in

the up direction.

Step 5: Press START.

Step 6: Move the third marker right and then up the

same number of times you counted in steps 3 and 4.

Step 7: Press START and you'll have a rectangle.

Now that you have the general idea, try drawing

some shapes on your own.

Here's some advice about circles. Since the

markers form the edge of the circle, lining up the

markers in a straight line will form a very large

circle. In fact, it may not form a circle at all, because

you can't draw a curve on a straight line. The

computer will buzz at you if you tell it to draw a

straight line circle. Move one marker a little and

try again. You will see that very large circle. Some

times circles are partly off and partly on the screen.

If the partly off part is drawn first, you may have

to wait a few seconds before you see your circle

being drawn. Be patient. Soon you will become

familiar with how circles are made, so you will

know in advance how one will come out before

it's drawn.

The Background Comes First

When you draw a scene, remember to do the back

ground first. It is just like painting: The new shape

will cover the old. You may notice that certain

colors contrast each other and certain colors blend

into each other. This and other visual effects can

and should be used to your advantage. Remember

also that the same color can look different with

different backgrounds.

If you see the colors changing after you have

been drawing for a while, your Atari is in attract

mode. The purpose of attract mode is to protect

your TV from permanent burn-in of colors. To get

your normal colors back, just press the SPACE

bar or a letter key.

There is no specific feature for clearing the

screen, but it's easy to start with a clean slate. Just

move the markers to three of the corners of the

screen and draw a BLACK TRIANGL. Then move

a marker to the fourth corner from the corner

diagonally opposite and draw again.

You may want to modify the program. One

simple modification is to use the 16 shades of the

GTIA mode. In this mode, the names of the colors

should be reinterpreted as shades of gray. In lines

1525 and 1530, change 623 to 65, 87 to 9, and 712

toO.

Refer to the "Automatic Proofreader article before typing this

program in.
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Creating A Triangle 
Li nes 507-540 con tain the triangle pred rawing 
section. Line 510 finds the highest (A), middle 
(B), and lowest (C) markers by comparing the 
markers' Y coordinates. Line 1550 has the six pos­
sibilities for th ree markers listed out in adva nce. 
Lines 530-536 calculate the slopes of the imaginary 
lines connecting the markers. Lines 11-30 contain 
the drawing routine. There are two sections di­
vided by a horizontal line at B. In the first section, 
horizontal lines a re drawn fro m line CA to line 
BA. In the second section, horizontal lines are 
drawn from line CA to line CB. The two special 
cases where A Y = BY or BY = CY are also handled . 

The circle predrawing section is lines 600-680. 
The two crucial factors here a re the loca tion of the 
center of the circle (RX,RY), and the radius of the 
circle (R). The center of the circle is found by using 
the bisectors rule from geometry. To apply that 
rule, connect points C and A and points B and A. 
Then, make lines which pass through the mid­
points of lines CA and BA and are perpendicular 
to CA and BA. We can use the point-slope method 
to describe these lines. Finally, find where these 
lines intersect. Tha t is done by solving simultane­
ous linear equations. 

PloHing A Circle 
To find the rad ius, ca lculate the distance fro m the 
cente r of the circle to pOint A. In the program, 
any of the three marke rs are used as poin ts A, B, 
and C. The markers are tried in different orde rs in 
line 1550 until a cen ter is found. 

Notice line 650. The TRAP is there to test fo r 
the case where the slopes of the bisectors are equal. 
This will occur only when the three markers are 
in a straight line. You can' t draw a circle on a 
straight line. The actual drawing is performed by 
lines 2- 10. It is done by drawing the upper half 
and the bottom half simultaneously, starti ng at 
the equa tor and going to the poles . X, Y pairs w hich 
are outside the screen range are converted to fit 
on the screen fo r partial horizontal lines . 

Finally, an FT facto r is used to make round 
circles. If yo u draw ci rcles w ithou t using FT, they 
come out ova l. This is because the height of a 
screen pixel is not equal to its width . 

Wi th ca reful planning, you can construct 
interesting designs or detail ed scenes tha t have 
the quali ty of a wa tercolor pa inting. By combining 
the two fundamental sha pes of na tu re-the circle 
and the tria ngle-you can fo rm many other shapes 
such as rectangles, sta rs, diamonds, and crescents. 
The program teaches child ren d rawing composi­
tion and the names of the colors. 

Drawing A Rectangle 
Let's draw a rectangle. 

Step 1: Move the markers together until they are exactly 
on top of one another. This will be the lower left corner 
of the recta ngle. 

Step 2: Increase the speed (9 is OK). 

Step 3: Move a marker right by tapping the joystick. 
Count how ma ny taps you make. 

Step 4: Do the same thing with anot her marker but in 
the up direction. 

Step 5: Press START. 

Step 6: Move the third marker right and then up the 
same number of times you counted in steps 3 and 4. 

Step 7: Press START and you' ll have a rectangle. 

Now tha t you have the general idea, try drawing 
some shapes on your own. 

Here's some advice about circles . Since the 
markers form the edge of the circle, lining up the 
marke rs in a straight line will form a very la rge 
cir cle. In fact, it may not form a circle a t all, because 
you can ' t draw a curve on a straight line . The 
computer will buzz at you if you tell it to draw a 
stra ight line circle. Move one marker a little and 
try aga in . You will see that very large circle. Some­
times circles are partly off and partly on the screen . 
If the partly off part is drawn fi rs t, you may have 
to wai t a few seconds before you see your circle 
being draw n. Be pa tient. Soon you will become 
fa miliar with how circles are made, so you w ill 
know in ad va nce how one w ill come out before 
it's drawn. 

The Background Comes First 
When YOll draw a scene, remember to do the back­
ground firs t. It is just like painting: The new shape 
will cover the old. You may notice that certain 
colors contrast each other and certa in colors blend 
into each other. This and other visual effects can 
and should be used to your ad vantage. Remember 
also that the same color can look diffe ren t with 
d ifferent backgrounds. 

If you see the colors changing after you have 
been drawing fo r a w hile, yo ur Ata ri is in aUracl 
mode. The purpose of a ttract mode is to protect 
your TV from permanent burn-in of colors. To get 
your normal colors back, jus t press the SPACE 
bar or a letter key. 

There is no specific fea ture for clea ring the 
screen, but it' s easy to start with a clean sla te. Just 
move the markers to three of the com ers of the 
screen and draw a BLACK TRIANGL. Then move 
a marker to the fourth corner fro m the corner 
d iagonally opposite and draw aga in . 

You may want to modify the p rogram . O ne 
simple modifica tion is to use the 16 shades of the 
GTIA mode. In this mode, the na mes of the colors 
should be reinterp reted as shades of gray. In lines 
1525 and 1530, change 623 to 65, 87 to 9, and 712 
to O. 

Refer to the 'Automatic Proofreade(' article before typing this 
program in. 
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GOTO 10000

FOR Y=0 TO R:X=SQR(RS-Y*Y):X1=FT*

(RX-X>:X2=FT*(RX+X):Y1=RY-Y:Y2=RY

+Y

Y1=YMAX

Y2=YMAX

X1>XMAX

IF Y1>YMAX THEN

IF Y2>YMAX THEN

X1=X1«(XI>0):IF

1

IF X2>XMAX THEN

IF XK0 OR X2<0

THEN Xl=-

X2=XMAX

THEN 10

PE 8

PI 9

THEN PLOT XI ,Yls DRAWTO X

10

11

THEN PLOT X1,Y2:DRAWTO X

AX,AY:DRAWTO

IA 1

HI 20

n

HE

NI

HB

C^

30

100

110

120

130

IF Y1>=0

2,Y1

IF Y2>=0

2, Y2

NEXT Y:GOTO 100

IF AY=BY THEN PLOT

BX,BY:GOTO 20

FOR Y=AY TO BY:PLOT CX-(CY-Y)*KC

A,Y:DRAWTO BX-(BY-Y)*KBA,Y:NEXT

Y

IF BY=CY THEN PLOT BX.BY:DRAWTO

CX,CY:GOTO 30

FOR Y=BY TO CY:PLOT CX-CCY-Y)*KC

A,Y:DRAWTO CX-(CY-Y)*KCB,Y:NEXT

Y

GOTO 100

REM MAIN LOOP

IF PEEK(53279)= 6

ST=STICK(0)

IF

THEN 100

THEN PEEK(53279)=3

OD 132

OJ 135

6F 140

OD 150

HA 160

EH 170

CE 180

HP 190

00 200

CA 204

Oft 205

THEN IF PEEK(53279)=1

THEN IF PEEK(53279)=!

THEN IF STRIG<0>=0 THE

FN

HH

BK

Gft

QE

A0

210

300

320

330

345

350

OG 355

GD 360

CL 400

BN 4 05

El 410

DH 420

CH 430

IF ST=15

THEN 700

IF ST=15

THEN 900

IF ST=15

THEN B00

IF ST=15

N 300

XM(MARKER)=XM(MARKER)+SPEED*X(S

T):YNEW=YM(MARKER)+SPEED*Y(ST)

IF XM(MARKER)>206 THEN XM(MARKE

R)=206

IF XM1MARKERX49 THEN XM(MARKER

) =48

IF YNEW<16 THEN YNEW=16

IF YNEW>111 THEN YNEW=ill

POKE 53252+MARKER,XM(MARKER)

IF YNEW=YM(MARKER) THEN 210

POKE PMM+YM(MARKER),PEEK(PMM+YM

(MARKER))-MK(MARKER):POKE PMM+Y

NEW, PEEK (FMM + YNEW)-f-MK (MARKER) : Y

M(MARKER)=YNEW

GOTO 100

S$(3, 10)=HEID*(1,8)

IF STICK(0)<>15 THEN 5*(3,10)=H

EAD* £1,8):GOTO 400

IF STRIG(0)=0 THEN

POKE 704-t-MARKER, 14

MARKER=MARKER+1:IF

N MARKER=0

S*(3,10)=HEAD*(1?8):S*(46,46)=C

HR*(MARKER+16):P0KE 704+-M ARKER.

60

GOTO 100

S* ( 1 1 ,18)=HEID*(9«16)

FOR W=l TO 50:NEXT W

IF STICK(0)=15 THEN S* ( 1 1 , 18) =H

EAD*£9,16):G0T0 100

IF STICK (0) = 14 THEN SPEED= SPEED

+1:IF SPEED>9 THEN SPEED=9

IF STICK<0>=13 THEN SPEED=SPEED

-1:IF SPEED<1 THEN SPEED=1

320

MARKER= 3 THE

PS 4 35

6K 440

6H 500

HK505

OP 507

U 510

1 1

20

EE 530

EF 532

EP 534

KJ 536

DE 540

OJ 600

DC 60 1

DG 610

DL 620

II 625

DK 630

DJ 632

PB 640

OP 642

PE 650

m 660

A6 670

HP 675

AJ 680

EF 699

CD 700

DA 720

G6 730

AJ 740

GG 750

Cft 800

OE 820

BI 830

NE 840

Grt 850

Gft 900

1ft!

JF

JO

FN

3E

01

JD

GL

92

92

92

93

5

6

7

0

940

94 1

S*(55,55)=CHR$(SPEED+16)

GOTO 405

COLOR COLR:RESTORE 1550

IF SHAPE=1 THEN 600

TRAP 699:READ A,B,C

IF YM(A)<=YM(B) AND YM(BX =YM(C

) THEN AY=YM(A):AX=XM(A):BY=YM(

B>:BX=XM(B):CY=YM(C):CX=XM(C):G

OTO 520

GOTO 507

AX=(AX-48)*XT:BX=(BX-48)*XT:CX=

(CX-48)*XT:AY=(AY~16)*YT:BY=(BY

-16)*YT:CY=(CY-16)*YT

TRAP 532:KCA=(CX-AX)/(CY-AY)

TRAP 534:KBA=(BX-AX)/(BY-AY)

TRAP 536:KCB=(CX-BX)/(CY-BY)

TRAP 40000

GOTO 11

TRAP 699:READ A,B,C

AX=(XM(A)-48)*XT/FT:AY=(YM(A)-1

6) *YT

BX=(XM(B)-48)*XT/FT:BY=(YM(B)-1

6) *YT

CX=(XM(C)-48)*XT/FT:CY=(YM(C)-1

6) *YT

IF CY=AY OR BY=AY OR AX=BX THEN

600

KCA= (AX-CX) / (CY-AY)

KBA=(AX-BX)/(BY-AY)

LCA=(CY+AY)/2-KCA*(CX+AX)/2

LBA=(BY+AY)/2-KBA*(BX+AX)/2

TRAP 699:RY=(KBA*LCA-KCA*LBA)/(

KBA-KCA)

TRAP 40000:RX=(RY-LBA)/KBA

RS=(RY-AY)*(RY-AY)+(RX-AX)*(RX-

AX)

R=SQR(RS):IF R>200 THEN 699

GOTO 2

TRAP 40000:FOR 1=0 TO 30:POKE 5

3279,0:NEXT I:GOTO 100

S*(lt?;,26)=HEID*>17;,24)

IF PEEK (53279)=3 THEN 720

COLR=COLR+1:IF COLR=NCOLRS THEN

COLR=0

S*(19,26)=HEAD*(17,24):S*(60;,65

)=C0LR*(C0LR*6+l,CDLR*6+6)

GOTO 100

S*(27.34)=HEIDt(25,32)

IF PEEK (53279) =5 THEN 8213

SHAPE=1-SHAPE

S*(27,34)=HEAD*(25,32):S*(68,74

l=SHAPES(SHAPE*7+l,SHAPE*7+7)

GOTO 100

SS*=S*:POKE 764,255:CLOSE #2:0P

EN #2,4,0,"K:":POKE 7 02,64:POKE

694, 0

S*=" PRESS fj TO LOAD SCREEN FR

OM FILE<8 SPACESJPRESB 3 TO SAV

E SCREEN TO FILEC8 SPACES>"

FOR 1=1 TO 80:S*(I,I)=CHR*(ASC(

5*(I,I))-32):NEXT I

GOSUB 2000: IF A=155 THEN 999

IF A=ASC<"L"> THEN W=4:B=7:G0T0

940

IF A=ASCC"5") THEN W=8:B=ll:G0T

0 940

FOR 1=1 TD 25:P0KE 53279,0:NEXT

I:GOTO 925

S*=" FILE NAME ?C67 SPACES3":F3

LE* = S* ( 14, 28)

IF W=4 THEN SS(42,to5)="FILE MUS

T BE FOR VERSIONM:S*(67,67)=CHR

*(ASC("0")+V)
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Fl I GOT 0 11"''''''' 
IC2 FOR Y=0 TO R,X=SQR(RS-Y*Y),XI=FT* 

(RX-X),X2=FT*(RX+X),YI=Ry-y,Y2=RY 
+Y 

PO 3 IF Y I >YMAX THEN Y 1 =YMAX 
AB4 IF Y2 >YMAX THEN Y2=YMAX 
BH 5 XI=XI*(XI >0hIF XI>XMAX THEN XI=-

I 
PP 6 IF X2 >X MAX THEN X2=XMAX 
OC 7 IF XI<0 OR X2<0 THEN 10 
PE8 IF YI >=0 THEN PLOT XI,YI ,DRAWTO X 

2,Yl 
PI9 IF Y2 >=0 THEN PLOT XI,Y2,DRAW TO X 

2,Y2 
PH 10 NEXT Y,GOTO 100 
HB II IF AY=BY THEN PLOT AX,AY,DRAWTO 

BX,BY,GOTO 20 
IA I5 FOR Y=AY TO 8Y,PLOT CX- ( CY-Y)*KC 

A,Y,DRAWTO BX - (BY-Y)*KBA,Y,NEXT 
Y 

HI20 IF BY=CY THEN PLOT BX,BY,DRAWT O 
CX , CY:GOTO 30 

iH25 FOR Y=BY TO CY:PLOT CX -( CV-y)tKC 
A,Y:DRAWTO CX-(Cy-y>tKCB,V: NE XT 
Y 

CH 30 GOTO 1011> 
~ 111>11> REM MAIN LOOP 
HI 110 IF PEE K (53279) =6 THEN 500 
H6 1211> ST=STICK (11)) 

OB 130 IF ST=15 THEN IF PEEK(53279)=3 
THEN 711>0 

00 132 IF ST=15 THEN IF PEEK(53279)=1 
THEN 900 

OJ 1 35 IF ST = 15 THEN IF PEEK(S3279)=5 
THEN 811>11> 

6F 1411> IF ST=15 THEN IF STRIG(l1J)=11> THE 
N 300 

OD 150 XM(MARKER)=XM(MARKER)+SPEEDtX(S 
T),YNEW=YM(MARKER)+SPEED*Y(ST) 

~ 1611> IF XM(MARKER»206 THEN XM(MARKE 
R) =2l1J6 

~H 1 70 IF XM CMARKER) < 49 T.IEN XM(MARKER 
)=48 

CE 180 IF YNEW < 16 THEN YNEW= I 6 
~ 190 IF YNEW >I II THEN YNE W=III 
JD200 POKE 53252+MARKER,XM(MARKER) 
CA 204 IF YNEW=YM(MARKER) THEN 2111> 
DA2 0S PO KE PMM+YM(MARKER),PEEK(PMM+YM 

(MARKER)l - MK(MARKER),POKE PMM+Y 
NEW,PEEK ( PMM+YNEW)+MK(MARKER):Y 
M(MARKERl=YNEW 

FH 2111> GOTO 111>0 
H"300S$(3,10)=HEID$(1,S) 
B~ 320 IF STICK (0) <: ) 15 THEN 5$ (3,10) =H 

EADS(I,8),GOTO 411>0 
GA330 IF STRIG(0l=0 THEN 320 
OE 345 POKE 704+ MARKER , 14 
A03 50 MARKER=MARKER+l:IF MARKER=3 THE 

N MARKER=0 
06355 5$(3, 10)=HEAO$(1,S}:S$(46,46)=C 

HRS(MARKER+16):POKE 704+MARKER, 
60 

GO 360 GO TO 111>0 
Ol400S$( 11 ,18)=HEIO$(9,16) 
BH 405 FOR W=l TO 50:NEXT W 
£1410 IF STICK(0)=15 THEN 5$(11, 18)=H 

EADS(9, 16) ,GOTO 1"'0 
OH 420 IF STICK(0l=14 THEN SPEED=SPEED 

+I,IF SPEED ) 9 THEN SPEED=9 
CH 430 IF STICK (0 l=13 THEN SPEED=SPEED 

- I,IF SPEED < I THEN SPEED=I 
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PG435 S$(55,55)=CHR$(SPEED+16) 
Gf. 440 GOTO 411>5 
GN500 COLOR COLR:RESTORE 1550 
"H 505 IF SHAPE= 1 THEN 600 
OP 507 TRAP 699: READ A, B, C 
IJ5 10 IF YM(A} <= YM(B) AND YM(B) < =Y H( C 

) THEN AY=YM(Al,AX =X M(Al,BY=YM( 
Bl, BX=XM (B), CY=YM (C), CX=XM (Cl , G 
OTO 520 

G" 511 GOTO 5"'7 
HJ 520 AX= (AX-4Bl tXT , BX= (BX-48l tXT, CX= 

(CX - 48l*XT,AY=(AY-16)*YT,BY = (BY 
- 16)*YT:CY=(CY - 16>*YT 

EE530 TRAP 532:KCA=(CX - AX)/(CY-AY) 
Ef 532 TRAP 534 : KBA = (EX-AX) I (BY-AY) 
EP534 TRAP 536:KCB=(CX - BX}/(CY-BY) 
"J 536 TRAP 40000 
DE 540 GOTO 11 
OJ 60'" TRAP 699, READ A, B, C 
K 601 AX=(XM(Al-48l*XT/FT,AY=(YM(Al-I 

6)*YT 
0661'" BX=(XM(B)-48l*XT/FT,BY=(YM(Bl - I 

6)*YT 
DL620 CX=(XM(C)-48>*X T /FT:CY=(YM(C} -1 

6)*YT 
II 625 IF CY=AY OR BY=AY OR AX=BX THEN 

600 
Or. 630 ~: CA= (AX-CXl / (CY-AY) 
OJ 6 3 2 KBA=(AX-BXl / (BY-AYl 
PB 640 LCA=(CY+AY)/2-KCA*(CX+AX)/2 
OP642 LBA=(BY+AY) / 2-KBA*(BX+AX)/2 
PE6 50 TRAP 699,RY=(KBA*LCA-KCA*LBAl/( 

KBA- KCAl 
HH660 TRAP 411>000,RX=(RY - LBA)/KBA 
AG670 RS=(RY-AY)*(RY-AYl+(RX-AX)*(RX-

AX) 
rIP 675 R=SQR (RS): IF R } 2S210 T HEN 699 
AJ 6811> GOTO 2 
EF 699 TRAP 411>000 , FOR 1=11> TO 3"' , POKE 5 

3279,0 :NEXT I:GOTO 11.30 
CD70@ S$(19,26)=HEID$(17,24) 
OA720 IF PEEK(53279)=3 THEN 721.3 
66 7 3 0 COLR=COL R+1:IF COLR = NCOLRS THEN 

CO LR =11> 
AJ 740 S$( 19~ 26)=HEAD$(1 7,24) :S$(6~1,65 

)=COLR$(CO LR* 6+ 1, CO LR* 6+6) 
6G 750 GOTO 1 S210 
CA 80 0 S$ ( 27,34)=HEID$(25,32) 
OE 82~I IF PEEK (53279) = 5 THEN 820 
B! 830 S HA PE= 1 - SHAPE 
NE84@ S$(27,34)=HEAD$(2S,32) : S$(68,74 

\=S HAPE$(SHAPE*7+1, SHAPE *7+ 7 } 
5H 850 GOTO 1 Q!0 
~ 900 SS$=S$ :POKE 764,255:CLOSE # 2 :0P 

EN # 2 ,4, S!1, "K: ":P QK E 7C112,6 4:POI<E 
694,O 

HH 91111 SS=" PRESS C!! TO LOAD SCREE N FR 
OM FILE{B S PACES } PRESS ~ TO SA V 
E SCREE N TO FILE{8 SP ACE S} " 

JF92el FOR 1 = 1 TO 80:S$(I,I) =C HR$(A S C( 
5$( 1, I · ) )-32) :N EXT I 

J0 925 GOSUB 2 001.3 : IF A=155 THEN 999 
FN 926 IF A=ASC (" L " ) THEN W= 4: 8 =7 : GOTO 

9411> 
JE 927 IF A=ASC ( "S") THEN w=8,B= 11,GOT 

o 9411> 
019 30 FOR 1 = 1 TO 25:POKE 53279~0:NEXT 

I:GOTO 925 
JD 940 5$=" FILE NAME 7( 6 7 SPACES}" :FI 

LE<J;=S${ 14,28} 
Bl 941 JF W=4 THEN S$(4 2 ,65)="FI LE MUS 

T BE FOR VERSION":S<J;{67,67)=CHR 
$ (ASC ("0") +V) 



JK 94:

FE

CK

BK

KF

EF

OH

El

CH

IJ

PD

950

955

960

965

968

970

975

978

980

981

FOR 1=1 TO 80:StfI,I)=CHR*(ASC(

S*(I,I))-32):NEXT I

1=0

GOSUB 2000:IF A=155 AND 1=0 THE

N 999

IF A=155 THEN 980

IF A=126 AND 1=0 THEN 955

IF A=126 THEN A=ASC(" "):GOSUB

978:I=I-l:G0T0 955

IF 1=15 THEN 955

I=I+1:GOSUB 978:GOTO 955

FILE* < I , I> =CHR*(A) :S* <14+1, 14 + 1

)=CHR*(A-32):RETURN

TRAP 997:POKE 54286,64

IF FILE*(1,1)="C" THEN POKE 537

75,35:POKE 53768,40:POKE 537 64,

0:POKE 53766,0:POKE 5377 3,255

HI 982 OPEN #1,W,0,FILE*

3d 985 POKE 852, PEEK < 88) : POKE 853, PEEK

(89):POKE 856,0:POKE 857,15*V:P

OKE 850,B

LB990 B = USR<ADR<CIO*)):GOTO 999

LI 997 TRAP 40000: POKE 54286, 192:S*(42

,67)="ERROR DETECTED TRY AGAIN

Nil 998 FOR 1=42 TO 67:S4(I,I)=CHR*(ASC

CS*(I,I))-32):NEXT I:FOR 1=1 TO

1000:NEXT I

NC 999 TRAP 4 0000:S*=S5S:CLOSE #2:CLOS

E #1 : GOTO 1520

BN 1000 IF V = 2 THEN GRAPHICS 24:PM=PEE

K(106)-36:NCOLRS=16:XT=0.5:YT=

2:FT=0.3125:XMAX=79:YMAX=191

BO 1001 IF V=l THEN GRAPHICS 23:PM=PEE

KC106)-20:NCOLRS=4:XT=1:YT=1:F

T=1.25:XMAX=159:YMAX=95

HH 1003 POKE 54 279,PM:PMM=PM*256+384:P

OKE 559,38:POKE 53277,1

JP 1004 POKE 623, is FOR I=PMM TO PMM + 12

7:POKE I,0:NEXT I

AD 1005 FDR 1=0 TO 2: POKE 704+1, 14:NEX

T I

BH 1010 DIM XM(2),YM(2>,MK(2>,C0LR*(96

),SHAPE*(14)

LC 1011 FOR 1=0 TO 2: XM ( I ) = 125: POKE 53

252+1, 125:YM(I>=16:NEXT 11POKE

PMM+16,255

PC 1012 MK (0) =3:MK ( 1 ) =12: MK (2) =48: REM

MISSILE MASKS

KP 1013 COLR*="BLACK GOLD ORANGEREDOR

GPINK PURPLEVIOLETSTBLUE BLUE

BYBLUETURQUOGRBLUEGREEN YELGR

EDRGGRELTGREN"

PS 1014 SHAPE*="TRIANGLCIRCLE "s IF V-l

THEN COLR* < 1 ,24)="BLACK ORANG

EGREEN BLUE

FOR 1=1 TO 96:COLR*<I,I)=CHR*(

ASC(COLR* CI,I))-32):NEXT I

FOR 1=1 TO 14:SHAPE*(I,I)=CHR*

(ASC(SHAPE*(I, I))-32):NEXT I

SHAPE=0:COLR=1:MARKER=0:SPEED=

1 : POKE 704,60

DIM S*<80):S=ADR(S*):SH=INT(S/

256):SL=S-SH*256

S*=" ":S*(80)=" ":S*(2>=S*

FOR 1=1 TO B0:S*(I,I)=CHR*(ASC

CS*(I,I))-32):NEXT I

HF 1025 DIM HEAD* (32) : HE AD*= " MARKER #

SPEED COLOR£3 SPACES)SHAPE

BG1026 DIM HEID*(

DP 1027 FOR 1 = 1 TO 32:HEAD*(I,I)=CHR*(

K

PL

JB

an

id

HA

1015

1016

1020

1021

1022

1023

EC

DP

LJ

EE

MJ

EH

KC

tx

DB

flD

1

1

1

1

1

1

1

1

1

1

030

034

035

100

105

1 10

500

501

502

503

REA

I

10,

IF

ASC(HEAD*(I,I))-32):NEXT I

FA 10 2B FOR 1=1 TO 32:HEID*<I,I>=CHR*(

ASC(HEID* < I , I > ) -32) :NEXT I

DS 1029 S4 (3? 34) =HEAD*: S* (46, 46)=CHR* (

MARKER+16):S*<55,55)=CHR*(SPEE

D+16) :S*(60!l65)=COLR*(COLR*6+l

,CDLR*6+6)

S*(68,74)=SHAPE*(5HAPE*7+1, SHA

PE*7+7)

DIM X ( 15) , Y t 15) :FOR 1=5 TO 15:

READ A,B:X(I)=A:Y(I)=B:NEXT I

DATA 1, 1,1,-1, 1,0,0,0,-1, 1,-1,

-1,-1,0,0,0,0.1,0,-1,0,0

DIM CIO$(6):FOR 1=1 TO 6:READ

A:CIO*(I,I)=CHR*(A>:NEXT I

DATA 104,162,16,76,86,228

DIM SS*(80),FILE*(15)

DIM DLI*(14):F0R 1=1 TO 14

D A:DLI*(I,I)=CHR*(A):NEXT

DATA 72, 173, 111,2,41,3, 141

212, 141,27,208, 104,64

DL=PEEK(560)+PEEK(561)*256

V=l THEN 1514

POKE DL+182,143:POKE DL+183,66

:POKE DL+186,2:POKE DL+187,PEE

K(DL+199):POKE DL+188,PEEK <DL +

200)

J6 1513 POKE DL + 1 39, PEEK (DL+201 ) : POKE

DL+184,SL:POKE DL+185,SH:GOTO

1520

LC 15 14 POKE DL+93,66:POKE DL + 96,2:P0K

E DL+97,PEEK(DL+101>:POKE DL+?

8,PEEK(DL+102)

fij 15 15 POKE DL+99,PEEK(DL + 103):POKE D

L+94,SL:P0KE DL+95,SH:GDT0 152

0

DO 1520 POKE 513,INT(ADR(DLI*)/256):P0

KE 512,ADR(DLI*)-256*PEEK(513)

HJ 1521 POKE 542B6, 172

EJ 1525 IF V = 2 THEN POKE

97, 1 1

HI 1530 IF V=2 THEN POKE

0,S:POKE 709,14

GOTO 100

DATA 0,1,2,2,1,0,0,

, 0,2, 2, 0, 1

IF A=25

2000

A=126 OR A=155 THE

193:POKE

712.8:P0KE 71

JE

ES

DL

BC

PB

KI

AH

BI

FI

fh

D6

IJ

SE

FP

HH

DI

FL

H«

DD

DF

1540

1550

2000

2005

2010

2015

10000

10001

10002

10010

10020

10030

10040

10050

10055

10060

10065

10066

10067

10068

10069

1,1 ,0,1

OR A=60 D

A>=96 THEN 2000

A = PEEK (764)

R A=39 THEN

GET #2,A:IF

N RETURN

IF A<32 OR

RETURN

GRAPHICS 17:P0KE 752,i=V-l

DL = PEEK C560) +256*PEEK(56 1 )

POKE DL + 3,71:FOR 1=6 TO 1 1 : PO

KE DL+I.7:NEXT I

0.10:?

POSITION 7,1:

POSITION

POSITION

CElERs11

POSITION

HANGE COLORS"

POSITION 0,11:7

HANGE SHAPES"

POSITION 0,12:?

C3 SPACES3 TO

POSITION 0,la:

k to begin";

POSITION 0,14:

r version

#6;"WELCOME"

#6;

#6;

DRAW

• ' #6; move stic

butt on -f o? #6;

; V;

IF STICK(0)<>15 THEN 1000

IF STRIG(0>=0 THEN V=3-V

IF STRIG(0)=0 THEN 10068

GOTO 10065
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JI: 943 

FE 950 
cr. 955 

BH 960 
KF 965 
EF 968 

OH 970 
E! 975 
CH 978 

IJ 980 
PO 981 

HI982 
Jtl985 

lB 990 
ll997 

FOR 1 = 1 TO 80 :S$ (I, I}=CHR$(ASC( 
S$(I,I» - 32} :NE XT I 
1=0 
GOSUB 2000:IF A=ISS AND 1=0 THE 
N 999 
IF A=IS5 THEN 980 
IF A= 126 AND 1=0 THEN 955 
IF A=126 THEN A=ASC(" " ),GOSUB 
978:1=I-l:GOTO 955 
IF 1=15 THEN 955 
1=I+l:GOSUB 978:GOTO 955 
FILE$ (I, I )=CHR$ (A) :S$ (14+1,14+1 
)=CHR$(A - 32) :RETURN 
TRAP 997 : POKE 54286,64 
IF FILE$(I,l}= "C" THEN POKE 537 
75,35:POKE 53768,40 : POKE 53764, 
0:POKE 53766.0:POKE 53773,255 

OPEN #1,W,0,FILE$ 
POKE 852,PEEK(88):POKE 853,PEEK 
(89):POKE 856,0 : POKE 857,15*V:P 
O~~ E 850, B 
B= USR(ADR ( CIO$» , GOTO 999 
TRAP 40000:POKE 54286.192:S$(42 
,67) = "ERROR DETECTED ~RY AGAIN 

Nil 998 FOR 1=42 TO 67 : S$ (I , I) =CHR$ (ASC 
(S$(I , I» -32):NEXT I:FOR 1 = 1 TO 

1000,NEXT I 
K999 TRAP 40000,S$=SS$,CLOSE #2,CLOS 

E #1:GOTO 1520 
iN 1000 IF V=2 THEN GRAPHICS 24 , PM=PEE 

K(106)- 3 6:NCOLRS=16 : XT=0.5:YT= 
2 :FT =0. 3 125:XMAX=79 : YMAX=191 

M 1001 IF V= I THEN GRA PHI CS 23,P M=PEE 
K( 106) -20, NCOLRS=4,XT = I, YT=I,F 
T= I. 25 :XMAX = 159:YMAX =95 

IIH 1003 POKE 54279,P M:PMM=PM* 256+38 4:P 
OKE 559 . 38 :PO KE 53277 .1 

JP 1004 POKE 62 3 ,I : FOR I =PMM TO PMM+12 
7,POKE I,0 ,N EXT I 

U 1005 FOR 1 = 0 TO 2 :PO KE 704+1, 14:NE X 
T I 

SH 1010 DIM XM(2),YM ( 2),MK(2),COLR$(96 
), S HAPE$ ( 14) 

lC 1011 FOR 1 = 121 TO 2:XM(I ) =125:PO KE 53 
252 + 1,125:YM ( I)=16:NEXT I:POKE 

PMM+16,255 
PC 1012 ,.l K (0) = 3 : MK ( 1 ) = 12: MK (2) =48 : REM 

MISSILE MASKS 
~ 1013 COLR$ = "B LA CK GOLD ORANGEREDOR 

GPINK PURPLEVIOLETSTBLUE BLUE 
BYBLUETUROUOGRBLUEGREEN YELGR 

EORGGRELTGREN" 
N 1014 SHAPE$ = "TRIANGLCIRCLE " ,IF V=I 

THEN COLR$(1,24)="BLACK ORANG 
EGREEN BLUE 

IC 1015 FOR 1=1 TO 96 , COLR$ (I, I) =CHR$ ( 
ASC ( COLR$ ( I , I» -32), NEXT I 

~ 1016 FOR 1=1 TO 14 , SHAPE$(I,I)=CHR$ 
(ASC(SHAPE$(I ,I } )-32):NEXT 1 

JB 1020 SHAPE=0,COLR=I ,M ARKER=0,SPEED= 
I,POKE 704,60 

J" 10 21 DIM S$ (80) , S=A DR (S$), SH=INT (SI 
256):S L= 5-SH*256 

JA10 22 5$=" ": 5$(8121)= " ":S$ (2 )=S$ 
nA 1 023 FOR 1 = 1 TO 80 , S$ (I . I) =CHR$ (ASC 

(5$ (1, I» -32} : NEX T · 1 
~ 1025 DIM HEAD$(32),HEAD$="MARKER # 

SPEED COLOR{3 SPACES}SHAPE 

BG 1 12126 DIM HE I 0$ ( 3 2) : HE I OS ".;.·. ·l:c #!I-.'. 
• ...,433~_liul. I] ·.( 3 ... ...,:; · ,ij3t.1};-j;.·.*J 

ASC ( HEAD$ (I, I» -32) , NEXT I 
FA 1028 FOR 1=1 TO 32 : HEID$(I, I)=CHRS( 

ASC (HEID$ (I, I» - 32) , NEXT I 
OA 1029 SS(3,34)=HEADS:SS(46,46)=CHRS( 

MARKER+16):S$(5S,55}=CHRS(SPEE 
D+16):SS(6121,6S)=COLRS(COLR*6+1 
,COLR*6+6) 

K 1030 S$(68,74) =SHAPE$(SHAPE*7+ I ,S HA 
PE*7+7} 

OP l@34 DIM X(15},Y(IS) : FOR 1=5 TO 15 : 
READ A,B:X ( I)=A:Y(I)=B:NEXT I 

lJ 112135 DATA 1,1,1, -1, 1, e, 0,121, -1,1, -1, 
- 1, - 1, 0,121,0,0, 1, 121, -1,121,121 

[[ 1100 DIM CIO$(6),FOR 1=1 TO 6,READ 
A, C I 0$ ( I , I ) =C HR$ (A) , NE X T I 

tlJ 111215 DATA 11214,162,16,76,86,228 
EH II10 DIM SS$(80),FILE$(15) 
Y.C 150121 DIM DLIS(14):FOR 1=1 TO 14 :REA 

D A : DL1$ (I, 1)=CHRS(A) : NEXT I 
.:CI50 1 DATA 72, 1 73 , 111, 2,41,3,141,10, 

212,14 1,27,208, 1 0 4,64 
~ 15 02 OL=PEEK(560)+PEEK(5611*256:1F 

V=1 THEN 1514 
AD 1503 POKE DL+182,14 3 :PO KE DL+183~66 

:POKE DL+186,2:POKE DL+187,PEE 
K (DL+199):POKE DL+188,PEE K (D L+ 
21210) 

JS 151 3 POKE OL+189,PEE K (O L+ 20 1 ) : POKE 
OL+184,SL : PO KE DL+18~,SH : GOTO 
152 0 

lC 1514 POKE DL+93,b6:PO KE OL+96,2:POK 

AJ 1515 

DO 1520 

"J 1521 
[J 1525 

HI 1530 

J[ 154121 
ED 1550 

Ol 2000 

E DL+97,PEEK(DL+101) , POKE DL+9 
8,PEEK(OL+102) 
POKE DL +99,PEEK(DL+ 10 3):POKE D 
L+94,SL:POKE DL+95,SH:GOTO 1 52 
~I 

POKE 5 1 3, IN T(ADR(DL I S)/256) : PO 
KE 512,ADR(DLI$)-256*PEEK(513} 
POKE 54286,192 
IF V=2 THEN POKE 623,193 : POKE 
87, 11 
IF V=2 T HEN POKE 712,8 : POKE 7 1 
0 ,8,POKE 709, 14 
GO TO 100 
DATA 0,1,2,2,1,0,121,2,1,1,2,121,1 
,121,2,2,0,1 
A=PEEK(764),IF A=255 OR A=60 0 
R A=39 THEN 2000 

8C2005 GET ~2,A : IF A=126 OR A=155 THE 
N RETURN 

PB20 10 IF A<32 OR A>=96 THEN 2000 
Y.J 2015 RETURN 
A" 10000 GRAPH I CS 1 7 : POKE 752,I : V=1 
HE 10001 
BI 1121002 

FI 10010 
F" 1 1211212121 
OS 112103121 

OL=PEEK (560)+2 56*PEEK(561) 
PO KE DL +3,7 1,FOR 1=6 TO II,PO 
KE OL+I~7:NEXT I 
POSITION 7, 1: ? #6; "WELCOME" 
POSITION 1 0,3 : ? fib; "to" 
POSITION 2,5 : ? fi6; "0liil:::tOilk and 

CC!:l C!:R 5 t' 
!J 10040 POSITION e,IIZ1 : ? ~6; "[!PtfJOl:::: C 

HANGE COLORS" 
SE 112112150 POSITION 0,11 : ? ~6; '· ,..,414 .... C 

HANGE S HAPES" 
~P 10055 POSITION 0, 1 2 : ? #6; "i#jij . j-j. 

{3 SPACES}TO DRAW" 
~ 112106121 POSITION 121, IS: ? #6; "mo ve stic 

k to begin" ; 
DI 1012'65 POSITION @,14 : ? #6; "button fa 

r vers ion ";V; 
Fll@@66 IF STICK(@) < > 1 5 THEN 1000 
H" 10067 IF STRIG(0)=0 THEN V=3 - V 
~ 10068 ~F STRIG(0)=0 THEN 1 0068 

DP 1 027 FOR 1=1 TO 32 : HEADS (I, I) =C HR$ ( OF 10069 GOTO 10065 
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PROGRAMMING THE Tl
G Regeno

Programming Techniques

In Tl BASIC
This month, by answering some of the common

questions I have received from readers, I'm going

to give you a variety of programming techniques

that you can use in your own programs.

How do you clear part of a screen?

Let's say you have onscreen a nice picture with a

description underneath. CALL CLEAR will clear

the whole screen; but you want to clear the

printing, not the picture. Use CALL HCHAR

with the row and column parameters under the

picture, and use the number of repetitions that

will clear the section you want. For example, to

clear the lower half of the screen, CALL

HCHAR(13,1,32,32*12). We're starting with row

13, column 1, and clearing with the space

(character code 32) for 32*12 squares—32 col

umns times 12 more rows.

To clear with a different color, redefine a

character (in a color set you are not using) as a

colored square, then use CALL HCHAR to put

that character on the screen:

300 CALL COLOR(13,16,16)

310 CALL HCHARC13,1,128,32*12)

To clear a vertical section of the screen, use

CALL VCHAR:

CALL VCHAR<1,17,32,24*16)

To try out this technique, try this sample

program:

100 CALL HCHAR<1,1,42,32*24)

110 CALL HCHAR(13,1,32,32*12)

900 GOTO 900

Change line 110 to the CALL VCHAR statement

above and try the program. Next take out line

110 and put in lines 300 and 310 listed above.

Experiment with different numbers of repetitions.

How do you get a border around the screen?

CALL SCREEN(c), where c is a number from 1 to

16, defines the screen color. When you use this
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statement in a program, the whole screen in

stantly changes color. CALL COLOR(s,/,fr) de

fines the character colors. The characters are

divided into sets of eight characters each. The s

in the parentheses is the set number and can be

from 1 to 16. The / is the foreground color of the

character, b the background color, and they can

be one of the 16 color numbers, from 1 to 16.

Now take a look at the characters in set 1.

The space is code 32 in set 1. The screen is filled

with spaces wherever there isn't any printing or

graphics. If you change the color of set 1 to

something other than the screen color (back

ground color 1), you'll get color where all the

spaces are.

100 CALL

110 CALL

120 CALL

900 GOTO

CLEAR

SCREEN<14)

COLOR(1,2,16)

900

Press FCTN 4 (CLEAR) to stop the program.

You've got a border on the top and on the bot

tom, but you would like the sides also. When we

PRINT messages we have a 28-column line, but

when we do graphics we actually have 32

columns—there are two columns on each side of

the regular printing section. They currently have

spaces in them." To get the screen color in those

columns, add

115 PRINT

Or, as you print messages, those extra columns

fill with the screen color. (As you PRINT, col

umns 1, 2, 31, and 32 will contain character 31.)

A quicker way to get rid of the spaces in those

columns is to fill the columns with a character in

the screen color. You may add these lines

instead:

115 CALL CHAR ( 152, "")

116 CALL VCHAR<1,1,152,48)

117 CALL VCHAR( 1,31 , 152,48)

PROGRAMMING THE TI 
CRegeno 

Programming Techniques 
In TI BASIC 

This month, by answering some of the common 
questions I have received from readers, I'm going 
to give you a variety of programming techniques 
that you can use in your own programs. 

How do you clear part of a screen? 
Let's say you have on screen a nice picture with a 
description underneath. CALL CLEAR will clear 
the whole screen; but you want to clear the 
printing, not the picture. Use CALL HCHAR 
with the row and column parameters under the 
picture, and use the number of repetitions that 
will clear the section you want. For example, to 
clear the lower half of the screen, CALL 
HCHAR(13,1,32,32*12). We're starting with row 
13, column 1, and clearing with the space 
(character code 32) for 32*12 squares-32 col­
umns times 12 more rows. 

To clear with a different color, redefine a 
character (in a color set you are not using) as a 
colored square, then use CALL HCHAR to put 
that character on the screen: 

3ee CALL COLOR(13,16,16) 
31e CALL HCHAR(13, 1, 128,32*12) 

To clear a vertical section of the screen, use 
CALL VCHAR: 

CALL VCHAR(1,17,32,24'16) 

To tryout this technique, try this sample 
program: 

lee CALL HCHAR(1,1,42 ,32 *24) 
lIe CALL HCHAR(13,1,32,32*12) 
gee GOTO gee 

Change line 110 to the CALL VCHAR statement 
above and try the program. Next take out line 
110 and put in lines 300 and 310 listed above. 
Experiment with different numbers of repetitions. 

How do you get a border around the screen? 
CALL SCREEN(c), where c is a number from 1 to 
16, defines the screen color. When you use this 
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statement in a program, the whole screen in­
stantly changes color. CALL COLOR(s,f,b) de­
fines the character colors. The characters are 
divided into sets of eight characters each. The 5 

in the parentheses is the set number and can be 
from 1 to 16. The f is the foreground color of the 
character, b the background color, and they can 
be one of the 16 color numbers, from 1 to 16. 

Now take a look at the characters in set 1. 
The space is code 32 in set 1. The screen is filled 
with spaces wherever there isn't any printing or 
graphics. If you change the color of set 1 to 
something other than the screen color (back­
ground color 1), you'll get color where all the 
spaces are. 
lee CALL CLEAR 
lIe CALL SCREEN(14) 
12e CALL COLOR(1,2,16) 
gee GOTO gee 

Press FCTN 4 (CLEAR) to stop the program. 
You've got a border on the top and on the bot­
tom, but you would like the sides also. When we 
PRINT messages we have a 28-column line, but 
when we do graphics we actually have 32 
columns-there are two columns on each side of 
the regular printing section. They currently have 
spaces in them: To get the screen color in those 
columns, add 

115 PRINT :::::::::::::::::::::::: 

Or, as you print messages, those extra columns 
fill with the screen color. (As you PRINT, col­
umns 1,2, 31, and 32 will contain character 31.) 
A quicker way to get rid of the spaces in those 
columns is to fill the columns with a character in 
the screen color. You may add these lines 
instead: 

115 CALL CHAR (152, "") 
116 CALL VCHAR (1,1,152,48) 
117 CALL VCHAR ( 1 , 3 1 , 152,48) 



Now try a few PRINT messages, such as

150 PRINT "HELLO"

Notice that the letters have little squares of the

screen color around them. All the color sets are

automatically defined as CALL COLOR(S,2,1),

which is black with a transparent background.

The color number 1, transparent, will be the

screen color. If you want the printing to be black

on your inner screen color (the color of the

spaces), you need to define the sets with the

background color that you used in set 1. Change

line 120 above to

120 FOR S=l TO 12

130 CALL COLDRtS,2,16)

140 NEXT S

This defines a white background for the first 12

character sets, those sets which have letters and

symbols. Now run the program and you will see

that the message no longer has the screen color

background.

How do you make a simple math drill with

graphics?

I have had quite a few requests for an arithmetic

drill program. Many readers would like to de

velop such programs on their own and want to

know how to draw a certain number of pictures

for the numbers chosen randomly in a simple

math problem.

Here is a short program to give you the gen

eral idea of using the graphics. I defined charac

ter 128 to be the picture. The variables A and B

can be numbers from zero to four. Lines 170-200

print the problem on the screen—a simple addi

tion problem. Lines 210 and 220 draw the right

number of characters for A and B.

Program 1: Simple Math Drill

100 REM SIMPLE MATH

110 CALL CLEAR

120 CALL CHAR(128,"0024002418")

130 CALL CDLOR(13,2,11)

140 RANDOMIZE

150 A=INT(5*RND)

160 B=INT(5*RND)

170 CALL HCHAR(8,10,A+48)

180 CALL HCHAR(10,8,43)

190 CALL HCHAR ( 10, 10,B + 48)

200 CALL HCHAR(11,8,95,3)

210 CALL HCHAR(8,12,128,A)

220 CALL HCHAR<10,12,128,B)

230 CALL SOUND(150,1497,4)

240 CALL KEY<0,K,S)

250 IF S<1 THEN 240

260 IF K=32 THEN 400

270 IF K=A+B+4B THEN 310

280 CALL SOUND(100,330,2)

290 CALL SOUND(100,262,2)

300 GOTO 240

310 CALL HCHAR(13,10,K)

320 PRINT "CDRRECT!"

330 CALL SOUND(100,262,2)

340 CALL SOUND<100,330,2)

350 CALL SOUND(100,392,2>

360 CALL SOUND(200,532,2)

370 CALL SOUND(1,9999,30)

380 CALL CLEAR

390 GOTO 140

400 CALL CLEAR

410 END

If you prefer to have a space between graph

ics characters, place a character in every other

space. You can do this by changing lines 210 and

220 above to the following:

210 FOR C=12 TO 12+2*<A-1> STEP2

212 CALL HCHAR(8,C,128)

214 NEXT C

220 FOR C=12 TO 12+2*(B-1) STEP2

222 CALL HCHAR(10,C,128)

224 NEXT C

In this sample program, an addition problem

is presented and the student answers by pressing

a number. If it is incorrect, there is an "uh-oh"

sound. If it is correct, an arpeggio is played and

the computer goes to the next problem. To stop,

press the space bar.

How can you draw a bar graph?

This procedure is similar to the previous sample

program. The easiest way to draw a bar graph is

to use HCHAR with the appropriate number of

repetitions (or VCHAR). You may need to scale

the numbers. Take the highest number you'll

need to graph, relate it to the greatest number of

repetitions you can have in your HCHAR state

ment, and stay on that row.

Another method is to use PRINT and print

the right number of characters for the bar. The

following sample program segment demonstrates

this method. Character 128 will be a red square.

For purposes of illustration, I will use random

numbers N up to 90 for the amounts to be

graphed. You would probably have specific

numbers that have been calculated or read in

from DATA.

A is the scaled value (rounded) for N—for

every four units one square can be drawn. Line

170 prints the number N then says to start the

next printing in the fifth print column. Lines

180-200 print the appropriate number of red

squares.

Program 2: Bar Graph Generator

100 REM BAR GRAPH

110 CALL CLEAR

120 CALL COLOR(13,7,7)

130 FDR 1=1 TO 10

140 RANDOMIZE

150 N=INT(90»RND)

160 A=INT(N/4+.5)

170 PRINT N;TAB(5);

180 FOR B=l TO A

190 PRINT CHRt(128);
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Now try a few PRINT messages, such as 

150 PRINT "HELLO" 

Notice that the letters have little squares of the 
screen color around them. All the color sets are 
automatically defIned as CALL COLOR(S,2,1), 
which is black with a transparent background. 
The color number 1, transparent, will be the 
screen color. If you want the printing to be black 
on your inner screen color (the color of the 
spaces), you need to define the sets with the 
background color that you used in set 1. Change 
line 120 above to 

120 FOR S=1 TO 12 
130 CALL COLOR(S,2,16) 
140 NEXT S 

This defines a white background for the first 12 
character sets, those sets which have letters and 
symbols. Now run the program and you will see 
that the message no longer has the screen color 
background. 
How do you make a simple math drill with 
graphics? 
I have had quite a few requests for an arithmetic 
drill program. Many readers would like to de­
velop such programs on their own and want to 
know how to draw a certain number of pictures 
for the numbers chosen randomly in a simple 
math problem. 

Here is a short program to give you the gen­
eral idea of using the graphics. I defined charac­
ter 128 to be the picture. The variables A and B 
can be numbers from zero to four. Lines 170-200 
print the problem on the screen-a simple addi­
tion problem. Lines 210 and 220 draw the right 
number of characters for A and B. 

Program 1: Simple Math Drill 

100 REM SIMPLE MATH 
110 CALL CLEAR 
120 CALL CHAR(12B,"002400241B") 
130 CALL COLOR (13,2,11) 
140 RANDOMIZE 
150 A=INT(5'RND) 
160 B=INT(5'RND) 
170 CALL HCHAR(B,10,A+4B) 
IB0 CALL HCHAR(10,B,43) 
190 CALL HCHAR(10,10,B+4B) 
200 CALL HCHAR(II,B , 95,3) 
210 CALL HCHAR(B,12,12B,A) 
220 CALL HCHAR(10,12,12B,B) 
230 CALL SOUND(150,1497,4) 
240 CALL KEY(0,K,S) 
250 IF S ( 1 THEN 240 
260 IF K=32 THEN 400 
270 IF K=A+B+4B THEN 310 
2B0 CALL SOUND(100,330,2) 
290 CALL SOUND(100,262,2) 
300 GOTO 240 
310 CALL HCHAR(13,10,K) 

320 PRINT "CORRECT!" 
330 CALL SOUND(100,262,2) 
340 CALL SOUND(100,330,2) 
350 CALL SOUND(100,392,2) 
360 CALL SOUND(200,532,2) 
370 CALL SOUND(I,9999,30) 
3B0 CALL CLEAR 
390 GOTO 140 
400 CALL CLEAR 
410 END 

If you prefer to have a space between graph­
ics characters, place a character in every other 
space. You can do this by changing lines 210 and 
220 above to the following: 
210 FOR C=12 TO 12+2'(A-l) STEP2 
212 CALL HCHAR(B,C,12B) 
214 NEXT C 
220 FOR C=12 TO 12+2'(B-l) STEP2 
222 CALL HCHAR(10,C,12B) 
224 NEXT C 

In this sample program, an addition problem 
is presented and the student answers by pressing 
a number. If it is incorrect, there is an "uh-oh" 
sound. If it is correct, an arpeggio is played and 
the computer goes to the next problem. To stop, 
press the space bar. 
How can you draw a bar graph? 
This procedure is similar to the previous sample 
program. The easiest way to draw a bar graph is 
to use HCHAR with the appropriate number of 
repetitions (or VCHAR). You may need to scale 
the numbers. Take the highest number you'll 
need to graph, relate it to the greatest number of 
repetitions you can have in your HCHAR state­
ment, and stay on that row. 

Another method is to use PRINT and print 
the right number of characters for the bar. The 
following sample program segment demonstrates 
this method. Character 128 will be a red square. 
For purposes of illustration, I will use random 
numbers N up to 90 for the amounts to be 
graphed. You would probably have specific 
numbers that have been calculated or read in 
from DATA. 

A is the scaled value (rounded) for N-for 
every four units one square can be drawn. Line 
170 prints the number N then says to start the 
next printing in the fifth print column. Lines 
180-200 print the appropriate number of red 
squares. 

Program 2: Bar Graph Generator 

100 REM BAR GRAPH 
110 CALL CLEAR 
120 CALL COLOR(13,7,7) 
130 FOR 1=1 TO 10 
140 RANDOMIZE 
150 N=INT(90'RND) 
160 A=INT(N/4+.5) 
170 PRINT N;TAB(S); 
IB0 FOR B=1 TO A 
190 PRINT CHR$(12B); 
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200 NEXT 5

210 PRINT ::

220 NEXT I

230 GOTO 230

240 END

How do you print a list of items in more than

two columns?

As you know, the comma in PRINT statements

prints items in two columns—items start either in

the first print position or the center position. To

get three columns or more, use the TAB function.

TAB works like the tab key on a typewriter. You

may specify which column to start printing.

TAB(7) would start the next print item in the

seventh print column. Here's a sample that types

three columns of names.

100

110

120

130

140

150

160

170

180

CALL CLEAR

READ L$,M*,N*

IF L*="3" THEN 1B0

PRINT L*;TAB(10>;M*;TAB<19);N*

GOTO 110

MIKE,BOB,DICK,RICH

JIM,JERRY,MARY,PAULA

CHRIS,KEVIN,KATHY,KIRK,3,3

DATA

DATA

DATA

,3

END

How can you print a screen without seeing the

scrolling?

Some people don't like to see scrolling as they

print. Messages on the TI are always printed on

the twenty-fourth row then moved upward. To

block this motion, change the screen to black

first (because the printing is black), print the

messages, then change the screen back to a dif

ferent color so you can read the printing.

100 CALL CLEAR

110 CALL SCREEN(2)

120 PRINT "THIS IS AN EXAMPLE"

130 PRINT ::"TO SEE A SCREEN"

140 PRINT ::"ALL AT ONCE.":::::

150 CALL SCREEN(4)

160 GOTO 160

How can you print what is on the screen to the

printer?

I'm sorry, but I don't know how to do a screen

dump of graphics because none of the printers I

have right now has the graphics capabilities. You

will need to look at your own brand printer man

ual to see how to use the dot-addressable graph

ics. If you have a screen of printing, however,

with regular printed symbols, you can use the

following procedure. The character in each row

and column is determined, then that character is

printed on the printer. You may need to change

the OPEN statement in line 100 to suit your

particular printer configuration.

100 OPEN ttl:"RS232.BA=600"

110 FOR ROW=1 TO 24

120 FOR C0L=3 TO 30

130 CALL GCHAR(ROW,COL,G)

140

150

160

170

180

190

PRINT

NEXT

PRINT

NEXT

CLOSE

END

#1 :CHR*(G)

COL

ttl

ROM

ttl

If you want everything you are printing to

go both to the screen and to the printer, use both

a PRINT statement and a PRINT #1 statement

for items printed.

100

110

120

130

140

150

160

170

180

OPEN

CALL

PRINT

PRINT

PRINT

PRINT

PRINT

CLOSE

END

#1: "RS232.BA=600"

CLEAR

#1 :CHR*(12)

"HELLO"

#1: "HELLO"

"ANY MESSAGE"

ttl:"ANY MESSAGE"

#1

Line 120 above goes to the top of a page.

How can you simulate time on the TI?

If you need an exact time, use the CALL SOUND

statement in which you can specify an exact

duration in milliseconds. If you don't want to

hear the sound, use a high frequency and the

softest volume.

100 PRINT "START"

110 CALL SOUND<1000,9999,30)

120 CALL SOUND £ 1,9999,30)

130 PRINT "END"

140 END

Line 120 is necessary to end the first sound.

If you want to time someone as they are

pressing keys to move or are answering a ques

tion, use a counter in your CALL KEY loop. You

can't relate this counter to an exact time because

in each program it will be different—depending

on how you do the programming, how long your

program is, and how full the memory is. How

ever, once you have your program working, you

can print the counter value and use a stopwatch

to figure out a formula that relates the actual

time to the counter value. ("Type-ette Timer" in

my Programmer's Reference Guide to the T1-99/4A

from COMPUTE! Books uses this technique to

time how fast you can type sentences.) Here is a

sample:

100

110

120

130

140

150

160

T = 0

CALL KEY(0,K,

IF S<1 THEN

PRINT T

GOTO 100

END

110

The faster you press a key, the lower the value

for T will be. The longer, you wait, the more

times the computer will go through the loop and

increment T.
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2"",1 NEXT B 
21" PRINT : : 
22" NEXT I 
23" GOTO 23" 
24" END 
How do you print a list of items in more than 
two columns? 
As you know, the comma in PRINT statements 
prints items in two columns-items start either in 
the first print position or the center position. To 
get three columns or more, use the TAB function . 
TAB works like the tab key on a typewriter. You 
may specify which column to start printing. 
TAB(7) would start the next print item in the 
seventh print column. Here's a sample that types 
three columns of names. 
I"" CALL CLEAR 
II" READ L$,M$,N$ 
12" IF L$="@" THEN 18" 
13" PRINT L$;TAB(1"';M$;TAB<19);N$ 
14" GOTO II" 
15" DATA MIKE, BOB, DICK, RICH 
16" DATA JIM,JERRY,MARY,PAULA 
17" DATA CHRIS,KEVIN,KATHY,KIRK,@,@ 

, @ 

18" END 

How can you print a screen without seeing the 
scrolling? 
Some people don't like to see scrolling as they 
print. Messages on the TI are always printed on 
the twenty-fourth row then moved upward. To 
block this motion, change the screen to black 
first (because the printing is black), print the 
messages, then change the screen back to a dif­
ferent color so you can read the printing. 
I"" CALL CLEAR 
II" CALL SCREEN(2) 
12" PRINT "THIS IS AN EXAMPLE" 
13" PRINT ::"TO SEE A SCREEN" 
14" PRINT ::"ALL AT ONCE_"::::: 
15" CALL SCREEN(4) 
16" GOTO 16" 
How can you print what is on the screen to the 
printer? 
I'm sorry, but I don't know how to do a screen 
dump of graphics because none of the printers I 
have right now has the graphics capabilities. You 
will need to look at your own brand printer man­
ual to see how to use the dot-addressable graph­
ics. If you have a screen of printing, however, 
with regular printed symbols, you can use the 
following procedure. The character in each row 
and column is determined, then that character is 
printed on the printer. You may need to change 
the OPEN statement in line 100 to suit your 
particular printer configuration. 

1"" OPEN .1: "RS232.BA=6""" 
II" FOR ROW=I TO 24 
12" FOR COL =3 TO 3" 
13" CALL GCHAR(ROW,COL,G) 
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14" PRINT .I:CHR$(G); 
15" NEXT COL 
16" PRINT .1 
17" NEXT ROW 
18" CLOSE .1 
19" END 

If you want everything you are printing to 
go both to the screen and to the printer, use both 
a PRINT statement and a PRINT # 1 statement 
for items printed. 

I"" OPEN .1:"RS232.BA=6""" 
II" CALL CLEAR 
12" PRINT .1:CHR$(12) 
13" PRINT " HELLO" 
14" PRINT .I:"HELLO" 
15" PRINT "ANY MESSAGE" 
16" PRINT *I:"ANY MESSAGE" 
17" CLOSE *1 
18" END 

Line 120 above goes to the top of a page. 
How can you simulate time on the TI? . 
If you need an exact time, use the CALL SOUND 
statement in which you can specify an exact 
duration in milliseconds. If you don 't want to 
hear the sound, use a high frequency and the 
softest volume. 

I"" PRINT "START" 
II" CALL SOUND(I""",9999, 3") 
12" CALL SOUND(I,9999 ,3") 
13" PRINT "END" 
14" END 

Line 120 is necessary to end the first sound. 
If you want to time someone as they are 

pressing keys to move or are answering a ques­
tion, use a counter in your CALL KEY loop. You 
can' t relate this counter to an exact time because 
in each program it will be different-depending 
on how you do the programming, how long your 
program is, and how full the memory is. How­
ever, once you have your program working, you 
can print the counter value and use a stopwatch 
to figure out a formula that relates the actual 
time to the counter value. ("Type-ette Timer" in 
my Programmer's Reference Guide to the Tl-99/ 4A 
from COMPUTE! Books uses this technique to 
time how fast you can type sentences.) Here is a 
sample: 

1"" T=" 
II" CALL KEY(~,K,S) 
12" T=T+I 
13" IF S ( I THEN II" 
14" PRINT T 
15" GOTO 1"" 
16" END 

The faster you press a key, the lower the value 
for T will be. The longer. you wait, the more 
times the computer will go through the loop and 
incremen t T. 



Other computers use PRINT AT; how can we

doit?

In TI Extended BASIC you can specify a row and

column to begin printing an item. However, we

don't have that feature in regular console BASIC

on the TI. There are several ways to accomplish

this, though they're slower than regular printing.

First, you can use the regular PRINT statement,

perhaps with the TAB function, and then use co

lons to move the message up to the proper row.

PRINT TAB(9);"START PRINTING"::::::

The main problem with this method is that it

scrolls the screen. If I am labeling graphics, I do

all the printing first, then use CALL HCHAR and

CALL VCHAR to put up the graphics.

Another method is to treat the letters in the

printed message as graphics characters, and use

CALL HCHAR to specify the row and column to

place the letters on the screen. Here's a general-

purpose subroutine that you can use. M$ is the

message you want printed, R is the row, and C is

the column you want the message to start in.

300 FDR L=l TD LENCM*)

310 CALL HCHAR(R,C-l+L,ASC<SEG*(Mt,

L, 1) ) )

320 NEXT L

330 RETURN

Before you call the subroutine with a GOSUB,

specify a row R and a column C and the mes

sage M$:

900 M»="TEST PRINTING"

910 R=6

920 C=12

930 GOSUB 300

How can I put a code in my program?

I have had lots of young people ask me how

they can write a program so that whoever runs it

must enter a code before the program continues—

they don't want their brothers and sisters using

their program. The general idea is that you put a

code name in the program as a string variable.

Next, use INPUT for the user who is running the

program to type in the code. Now compare the

INPUT value with the code to see whether to

continue or not.

100 CALL CLEAR

110 C0DE4="RANDY"

120 INPUT "ENTER CGDE NAME: ":A*

130 IF A*=CODE* THEN 160

140 PRINT ::"SDRRY, INVALID CODE."

150 STOP

160 REM PROGRAM CONTINUES

The only problem with specifying the code

in line 110 is that anyone can load the program,

then LIST it to find out what the code name is.

One method I use so people can't read the code

name is to hold down the CTRL key (key with

the red dot) while you type your code message.

Line 110 will now look like this:

no CODE$="

or you may get some funny-looking graphics

characters between the quotes. Now when some

one lists your program, they can't tell what the

code name is. When you run the program, be

sure to hold the CTRL key down when you IN

PUT the code name, and it will match the code

in the program.

A Couple Of Warnings
Always use the SHIFT key on the left side of the

keyboard to type the plus sign. You don't want

to go for the right SHIFT key and accidentally hit

the FCTN key—and quitl

Do not use TI Extended BASIC to run regu

lar TI BASIC programs because they may not run

properly. One reason is the double colon used in

PRINT statements, and another reason is that I

often use graphics in character sets 15 and 16,

which are not available in Extended BASIC.

If you have a disk drive attached to your

computer, the disk uses up some memory. For

any of my published programs, type in CALL

FILES(l) and press ENTER, then type NEW and

press ENTER, then proceed normally (load a pro

gram or start typing a program). This procedure

clears about 1000 bytes of memory so a program

can fit.

Until Next Time ...

I hope these ideas help you in your program

ming. Your computer can be a lot of fun. Part of

the joy of programming is getting that machine

to do what you want it to do. As I continue these

columns I hope to present a variety of programs

so you can see that this computer is really quite

versatile. Your suggestions and letters are always

welcome. ©

Use the card

in the back

otthis magazine

to order your

COMPUTE!

Books
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Other computers use PRINT AT; how can we 
do it? 
In TI Extended BASIC you can specify a row and 
column to begin printing an item. However, we 
don't have that feature in regular console BASIC 
on the TI. There are several ways to accomplish 
this, though they're slower than regular printing. 
First, you can use the regular PRINT statement, 
perhaps with the TAB function, and then use co­
lons to move the message up to the proper row. 

PRINT TAB(9);"START PRINTING":::::: 

The main problem with this method is that it 
scrolls the screen. If I am labeling graphics, I do 
all the printing first, then use CALL HCHAR and 
CALL VCHAR to put up the graphics. 

Another method is to treat the letters in the 
printed message as graphics characters, and use 
CALL HCHAR to specify the row and column to 
place the letters pn the screen. Here's a general­
purpose subroutine that you can use. M$ is the 
message you want printed, R is the row, and C is 
the column you want the message to start in. 

3~~ FOR L=l TO LENCMS) 
31~ CALL HCHAR(R,C-l+L,ASCCSEGSCMS, 

L,l») 
32~ NEXT L 
33~ RETURN 

Before you call the subroutine with a COSUB, 
specify a row R and a column C and the mes­
sage M$: 
9~~ MS="TEST PRINTING" 
91~ R=6 
92~ C=12 
930 GOSUB 300 

How can I put a code in my program? 
I have had lots of young people ask me how 
they can write a program so that whoever runs it 
must enter a code before the program continues­
they don't want their brothers and sisters using 
their program. The general idea is that you put a 
code name in the program as a string variable. 
Next, use INPUT for the user who is running the 
program to type in the code. Now compare the 
INPUT value with the code to see whether to 
continue or not. 

100 CALL CLEAR 
110 CODES="RANDY" 
120 INPUT "ENTER CODE NAME: ": AS 
130 IF AS=CODES THEN 160 
140 PRINT ::"SORRY, INVALID CODE." 
150 STOP 
16~ REM PROGRAM CONTINUES 

The only problem with specifying the code 
in line 110 is that anyone can load the program, 
then LIST it to find out what the code name is. 
One method I use so people can't read the code 
name is to hold down the CTRL key (key with 

the red dot) while you type your code message. 
Line 11 0 will now look like this: 

" 
or you may get some funny-looking graphics 
characters between the quotes. Now when some­
one lists your program, they can't tell what the 
code name is. When you run the program, be 
sure to hold the CTRL key down when you IN­
PUT the code name, and it will match the code 
in the program. 

A Couple Of Wamings 
Always use the SHIFT key on the left side of the 
keyboard to type the plus sign. You don't want 
to go for the right SHIFT key and accidentally hit 
the FCTN key-and quit! 

Do not use TI Extended BASIC to run regu­
lar TI BASIC programs because they may not run 
properly. One reason is the double colon used in 
PRINT statements, and another reason is that I 
often use graphics in character sets 15 and 16, 
which are not available in Extended BASIC. 

If you have a disk drive attached to your 
computer, the disk uses up some memory. For 
any of my published programs, type in CALL 
FILES( 1) and press ENTER, then type NEW and 
press ENTER, then proceed normally (load a pro­
gram or start typing a program). This procedure 
clears about 1000 bytes of memory so a program 
can fit. 

Until Next Time ... 
I hope these ideas help you in your program­
ming. Your computer can be a lot of fun. Part of 
the joy of programming is getting that machine 
to do what you want it to do. As I continue these 
columns I hope to present a variety of programs 
so you can see that this computer is really quite 
versatile. Your suggestions and letters are always 
welcome. © 

Use the card 
in the back 

of this magazine 
to order your 
COMPUTE! 

Books 
• 
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Programming 64 Sound
Part 2

John Michael Lane

Last month in Part 1, we discussed sound and music

in general. This motxth we examine some techniques

for programming more complicated music using the

'64's SID chip.

The control register is the most complex register

in the chip. Each of the eight bits in this register

has a different function. Dealing with individual

bits within a one-byte register is often a problem

for BASIC programmers. One very easy way to

approach the problem is to use the following:

170

180

190

200

210

220

230

240

250

260

270

B(0)=1

B(1)=0

B(2)=l

B(3)=0

B(4)=0

B(5)=0

B(6)=0

B(7)=l

FOR 1=0 TO 7

Q=Q+B(I)*2U
NEXT I:POKE S+4.Q

This is not efficient programming, but by de

fining the bits we want (that is, B(I) where 1= the

bit number) in terms of a 1 and those we don't

want in terms of a 0, this segment will work. It

will be somewhat slow and cannot be used in a

loop that must execute quickly, which is usually

the case when doing musical programming.

A quicker method is to think of the bits in

terms of their value in an eight-bit binary num

ber. Bit 0 has a value of 1, bit 1 = 2, bit 2 = 4, bit

3 = 8, bit 4 = 16, bit 5=32, bit 6=64, and bit

7 = 128. In the case above, we want to set bits 0,

2, and 7 on, so we simply add their values:

1+4 + 128 = 133. Simply POKE 133 into the reg

ister to set those bits. It's much simpler, but re

quires you to add up the bit values before

writing the program, so when you look back on
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the program one month later you may not have

the slightest idea why you chose 133.

The first bit of the control register, bit 0, acts

as the gate to turn the sound on and off.

Remember that when the gate is opened (when

bit 0 is set to 1), the attack phase of the volume

envelope begins. When the gate is closed (bit 0 is

set to 0), the release phase of the volume en

velope is triggered. If the gate is closed pre

maturely, the sustain, decay, and even a portion

of the attack phase may be omitted. Opening and

closing the gate is actually very easy. Just

remember that POKEing an odd value in register

4 turns the gate on and that POKEing an even

value into the register turns the gate off.

Watch The Timing

Be careful of turning the gate off by POKEing

zero into the register. That will also clear the

waveform bits (which we'll discuss in a second)

and will result in your volume envelope having

no release phase.

The next bit, bit 1, is the sync bit. If this bit

is on, the output from voice 1 will be syn

chronized with the output from voice 3. Sync in

this case means that the output of voice 1 will be

replaced with a logical AND of the output of

voice 1 and voice 3. Another way to think of it is

that voice 1 is turned on and off with the fre

quency of voice 3. In order for this bit to have

any effect, oscillator three (voice 3) must be set

to some frequency less than voice 1. The best

way to understand this effect is to listen to it.

"Laser" (Program 4) contains a demonstration

using the sync bit. When using sync, the lower

frequency will predominate. The effect works

best when the lower frequency is Vio to Vi of the

higher.

The sync bit has a slightly different effect in

the other two voices. In voice 2 it produces a

Programming 64 Sound 
Part 2 

John Michael Lone 

Last month in Part 1, we discussed sound and ml/sic 
ill general. This month we examine some techniques 
for programming more complicated music using the 
64's SID chip. 

The control register is the most complex register 
in the chip. Each of the eight bits in this register 
has a different function. Dealing with individual 
bits within a one-byte register is often a problem 
for BASIC programmers. One very easy way to 
approach the problem is to use the following: 

170 B(0}=1 
180 B(l}=0 
190 B(2}=1 
200 B(3}=0 
210 B(4}=0 
220 B(5}=0 
230 B(6}=0 
240 B(7}=l 
250 FOR 1=0 TO 7 
2600=0+B(I}*2fI 
270 NEXT I:POKE 5+4,0 

This is not efficient programming, but by de­
fining the bits we want (that is, B(l) where I = the 
bit number) in terms of a 1 and those we don 't 
want in terms of a 0, this segment will work. It 
will be somewhat slow and cannot be used in a 
loop that must execute quickly, which is usually 
the case when doing musical programming. 

A quicker method is to think of the bits in 
terms of their value in an eight-bit binary num­
ber. Bit 0 has a value of 1, bit 1 =2, bit 2=4, bit 
3=8, bit 4=16, bit 5=32, bit 6=64, and bit 
7 = 128. In the case above, we want to set bits 0, 
2, and 7 on, so we simply add their values: 
1+4+128 = 133. Simply POKE 133 into the reg­
ister to set those bits. It's much simpler, but re­
quires you to add up the bit values before 
writing the program, so when you look back on 
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the program one month later you may not have 
the slightest idea why you chose 133. 

The first bit of the control register, bit 0, acts 
as the gate to turn the sound on and off. 
Remember that when the gate is opened (when 
bit 0 is set to 1), the attack phase of the volume 
envelope begins. When the gate is closed (bit 0 is 
set to 0), the release phase of the volume en­
velope is triggered. If the gate is closed pre­
maturely, the sustain, decay, and even a portion 
of the attack phase may be omitted. Opening and 
closing the gate is actually very easy. Just 
remember that POKEing an odd value in register 
4 turns the gate on and that POKEing an even 
value into the register turns the gate off. 

Watch The Timing 
Be careful of turning the gate off by POKEing 
zero into the register. That will also clear the 
waveform bits (which we'll discuss in a second) 
and will result in your volume envelope having 
no release phase. 

The next bit, bit 1, is the sync bit. If this bit 
is on, the output from voice 1 will be syn­
chronized with the output from voice 3. Sync in 
this case means that the output of voice 1 will be 
replaced with a logical AND of the output of 
voice 1 and voice 3. Another way to think of it is 
tha t voice 1 is turned on and off with the fre­
quency of voice 3. In order for this bit to have 
any effect, oscillator three (voice 3) must be set 
to some frequency less than voice 1. The best 
way to understand this effect is to listen to it. 
" Laser" (Program 4) contains a demonstration 
using the sync bit. When using sync, the lower 
frequency will predominate. The effect works 
best when the lower frequency is 'Ito to If, of the 
higher. 

The sync bit has a slightly different effect in 
the other two voices. In voice 2 it produces a 



sync of voice 2 with voice 1, and in voice 3 it

produces a sync of voice 3 with voice 2.

The next bit, bit 2, is the ring modulation bit.

When this bit is set on, it produces nonharmonic

overtones that sound like a bell. In order for this

effect to take place, the triangular waveform

must be selected for voice 1, and voice 3 must

have a frequency other than zero.

Ring modulation in the other voices works

like the sync bit; that is, for voice 2 to be ring

modulated, voice 1 must have a nonzero fre

quency. For voice 3, voice 2 must be nonzero. In

all cases the triangular waveform must be se

lected for the affected voice.

Bit 3 in the control register is the test bit.

Setting the test bit to one will turn off the sound

generator. This technique will generally be used

only by machine language programmers.

Bits 4-7 are the waveform bits. Turning on

bit 4 will select the triangular waveform; bit 5

will select the sawtooth; bit 6, the rectangular

pulse; and bit 7, white noise (the hissing sound

that you hear between stations on a radio).

At this point you must be asking yourself

"What happens if more than one bit is selected?"

The answer is that the two (or more) waveforms

will be ANDed together (a logical AND will be

done on the waveforms). Commodore cautions

that selecting more than one waveform while

using the white noise waveform could cause the

oscillator to go silent, so don't combine wave

forms using the white noise waveform. Even

while avoiding the white noise waveform, it is

still possible to generate four more waveform

shapes using combinations of the sawtooth,

triangular, and rectangular pulse waveforms.

However, the volume declines significantly when

combining waveforms.

Register 5 contains the attack and decay val

ues for the sound envelope. The four-bit attack

value is held in bits 7-4. The four-bit decay

value is held in bits 3-0. The values can be

loaded like this:

300 A=13:D=5: REM ATTACK=13,DECAY=5

310 POKE S+5,16*A+D

Register 6 contains the sustain level and the

release value. As above, the sustain level is held

in bits 7-4, and the release value in bits 3-0.

Program them in the following manner:

320 SU=13:R=4: REM SUSTAIN=13,RELEASE=4

330 POKE S+6,16*SU+R

Now we've completely covered the seven

register groups and shown how to load them.

"Twiddle" (Program 1) allows you to explore all

possible combinations using these seven reg

isters. The program allows you to set and change

any of the values and then listen to an eight-note

scale governed by those values. If you can sit

down and play with the program for a couple of

hours, you'll gain a good understanding of how

changing SID parameters affects a sound. The

program is also useful for demonstrating how to

play a tune within a basic program.

From Sound To Music
To play actual music, you generally write a pro

gram which will load all the parameters except

the waveform and the frequency. At this point

you select the note to be played and POKE the

appropriate values into the frequency registers.

Then you POKE the waveform value plus one

(16 + 1 = 17 for triangular, 33 for sawtooth, 65 for

the rectangular pulse, and 129 for white noise)

into register 4 (the control register). Adding a 1

causes the gate bit (bit 0) to be turned on and the

tone begins. The program waits a certain period

of time and then POKEs the waveform value (16,

32, 64, or 128) into register 4. By POKEing an

even number into the register we turn the gate

off, and the note begins its release phase and

gradually dies out (according to the release value

that you've set).

A simple way to time the note is to use a de

lay loop. An empty loop (like the one below) will

execute 1000 cycles in just about one second.

400 FOR 1=1 TO 1000:NEXT I

Therefore, each cycle is just about 1/1000 second

(or a millisecond). To turn the note on and off,

the program line will look like this:

400 POKE S+4,17:FOR 1=1 TO 250:

NEXT:POKES+4,16

The above program line will play a note for

about one quarter of a second.

This technique works well for a single voice,

but it may not work at all for more than one

voice. The problem is that while the computer is

timing the duration of one note, it cannot be

separately timing voices 2 and 3. We could fill

the empty loop with timing routines for voices 2

and 3, but that would change the execution time

for the loop and throw the timing off.

A second technique is to use the internal

timer of the Commodore 64 through the use of

the variable TI. The variable TI is updated auto

matically on the Commodore 64 and increases by

a value of one every ]/6o second. We can use this

timer to time the duration of our notes:

500 T0=TI: REM INITIALIZE THE VARIABLE "T

0"

510 T0=T0+D: REM INCREASE "T0" BY DURATIO

N OF THE FIRST NOTE - D

520 IF T0<=TI THEN GOSUB 1100i REM CHECK

{SPACE)IF THE TIME IS UP

525 REM IF SO SUBROUTINE 1100 WILL CHANGE

NOTES

530 GOTO 5201 REM IF NOT CHECK TIME AGAIN
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sync of voice 2 with voice 1, and in voice 3 it 
produces a sync of voice 3 with voice 2. 

The next bit, bit 2, is the ring modulation bit. 
When this bit is set on, it produces nonharmonic 
overtones that sound like a bell . In order for this 
effect to take place, the triangular waveform 
must be selected for voice 1, and voice 3 must 
have a frequency other than zero. 

Ring modulation in the other voices works 
like the sync bit; that is, for voice 2 to be ring 
modulated, voice 1 must have a nonzero fre ­
quency. For voice 3, voice 2 must be nonzero. In 
all cases the triangular waveform must be se­
lected for the affected voice . 

Bit 3 in the control register is the test bit. 
Setting the test bit to one will tum off the sound 
generator. This technique will generally be used 
only by machine language programmers. 

Bits 4-7 are the waveform bits. Turning on 
bit 4 will select the triangular waveform; bit 5 
will select the sawtooth; bit 6, the rectangular 
pulse; and bit 7, white noise (the hissing sound 
that you hear between stations on a radio). 

At this point you must be asking yourself 
" What happens if more than one bit is selected?" 
The answer is that the two (or more) waveforms 
will be ANDed together (a logical AND will be 
done on the waveforms) . Commodore cautions 
that selecting more than one waveform while 
using the white noise waveform could cause the 
oscillator to go silent, so don't combine wave­
forms using the white noise waveform. Even 
while avoiding the white noise waveform, it is 
still possible to generate four more waveform 
shapes using combinations of the sawtooth, 
triangular, and rectangular pulse waveforms. 
However, the volume declines significantly when 
combining waveforms. 

Register 5 contains the attack and decay val­
ues for the sound envelope. The four-bit attack 
value is held in bits 7-4. The four-bit decay 
value is held in bits 3-0. The values can be 
loaded like this : 

300 A=13:D=5: REM ATTACK=13,DECAY=5 
310 POKE S+5,16*A+D 

Register 6 contains the sustain level and the 
release value. As above, the sustain level is held 
in bits 7-4, and the release value in bits 3-0 . 
Program them in the following manner: 

320 SU=13:R=4: REM SUSTAIN=13,RELEASE~4 
330 POKE S+6,16*SU+R 

Now we've completely covered the seven 
register groups and shown how to load them. 
"Twiddle" (Program 1) allows you to explore all 
possible combinations using these seven reg­
isters. The program allows you to set and change 
any of the values and then listen to an eight-note 

scale governed by those values. If you can sit 
down and play with the program for a couple of 
hours, you'll gain a good understanding of how 
changing SID parameters affects a sound. The 
program is also useful for demonstrating how to 
playa tune within a basic program. 

From Sound To Music 
To play actual music, you generally write a pro­
gram which will load all the parameters except 
the waveform and the frequency. At this point 
you select the note to be played and POKE the 
appropriate values into the frequency registers . 
Then you POKE the waveform value plus one 
(16+1 = 17 for triangular, 33 for sawtooth, 65 for 
the rectangular pulse, and 129 for white noise) 
into register 4 (the control register). Adding a 1 
causes the gate bit (bit 0) to be turned on and the 
tone begins. The program waits a certain period 
of time and then POKEs the waveform value (16, 
32, 64, or 128) into register 4. By POKEing an 
even number into the register we tum the gate 
off, and the note begins its release phase and 
gradually dies out (according to the release value 
that you've set). 

A simple way to time the note is to use a de­
lay loop. An empty loop (like the one below) will 
execute 1000 cycles in just about one second. 

400 FOR [ ~ 1 TO 1000:NEXT I 

Therefore, each cycle is just about 1/ 1000 second 
(or a millisecond). To turn the note on and off, 
the program line will look like this: 

400 POKE S + 4,17:FOR I ~ l TO 250: 
NEXT:POKESH,16 

The above program line will playa note for 
about one quarter of a second. 

This technique works well for a single voice, 
but it may not work at all for more than one 
voice . The problem is that while the computer is 
timing the duration of one note, it cannot be 
separately timing voices 2 and 3. We could fill 
the empty loop with timing routines for voices 2 
and 3, but that would change the execution time 
for the loop and throw the timing off. 

A second technique is to use the internal 
timer of the Commodore 64 through the use of 
the variable TI. The variable Tl is updated auto­
matically on the Commodore 64 and increases by 
a value of one every 1/ 60 second. We can use this 
timer to time the duration of our notes: 

500 T0=TI: REM INITIALIZE THE VARIABLE "T 
0" 

510 T0=T0+D: REM INCREASE "T0" BY DURATIO 
N OF THE FIRST NOTE - D 

520 IF T0<=TI THEN GOSUB 1100. REM CHECK 
[SPACE)IF THE TIME IS UP 

525 REM IF SO SUBROUTINE 1100 WILL CHANGE 
NOTES 

530 GOTO 520. REM IF NOT CHECK TIME AGAIN 
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The key to using this routine is to make sure

that the subroutine executes quickly, at least

while using multiple voices. "Tune" (Program 2)

illustrates this technique using all three voices.

But this method isn't problem-free either. We

want to reproduce the rhythm of the original

tune as accurately as possible. It's physically

impossible to change the frequency of all three

voices at once. Using BASIC, it's somewhat diffi

cult to change all three voices in less than l/e sec

ond. For that reason, we split all the frequencies

into the higher and lower order bytes before the

tune begins. We can then change the frequency

of all three voices in about Vio second. For most

tunes that will be satisfactory. However, for a

fast tempo, you might have to omit the second or

third voice in order to maintain the rapid

changes of the first voice.

Sound Effects

Now, let's briefly explore the sound of a laser

firing, or an explosion, siren, or any other sound

we need. How can we accomplish it?

There is no direct way. The best approach is

trial and error. Listen to the sound carefully.

Most sounds in nature cannot be duplicated

simply by selecting the right waveform and en

velope. Generally, the frequency is also actively

changing during the sound's life. While you lis

ten to (or think about) the sound you want, con

sider what is happening to the frequency. Is it

rising or falling? How quickly?

Also consider the volume. Many volume en

velopes cannot be duplicated using the

attack/decay/sustain/release envelope on the

Commodore SID. You will often have to change

the volume level through program control, using

the volume register (register 24) on the SID.

Programs 3 and 4, "Blast-off" and "Laser,"

illustrate one approach. In Blast-off, both the fre

quency and volume are modulated by the pro

gram. Laser demonstrates the sync feature and

modulates the frequency to produce the laser

sound. Both programs were written after much

trial and error.

Many authors, when converting programs to

the 64, simply drop the sound effects or stop at a

sound which is only vaguely like the one they

want. Be persistent; the 64 can accurately pro

duce almost any sound. As you gain experience,

you will find that the trial and error phase will

decrease significantly.

Twiddle illustrates the basic methods of

loading the SID registers and lets you experiment

by changing the waveform and ADSR envelope

while listening to the musical scale.

Tune uses the three voices to play an En

glish folk tune. Don't be discouraged by the long

list of DATA statements. Voice 1 repeats the
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same statements four times, and there is consid

erable repetition in voices 2 and 3. Once you've

typed in the few basic lines, you can simply

change the line numbers with the screen editor

to produce the remainder of the data statements.

Tune can be used to produce any melody by

changing the values in the DATA statements. Each

note is represented by a pair of values. The first

represents the duration of the note (in sixtieths of

a second). A value of 30-40 is appropriate for a

quarter note. The second value is the frequency

of the note. Appendix E in the Commodore 64

Programmer's Reference Guide offers a good,

simple frequency table. Below are the values for

the 12-semitone scale starting at middle C.

C - 4291

D - 4817

E - 5407

F - 5728

G - 6430

A - 7217

B - 8101

C# - 4547

D# - 5103

F# - 6069

G# - 6812

A# - 7647

Notes for other octaves can be calculated by

doubling or halving these values, depending upon

whether you're going one octave up (doubling)

or one octave down (halving).

It is useful to convert one measure of music

to one DATA statement if you can. This makes it

easier to match the voices.

Voice 1 is the sound of a flute, voice 2 is a

mandolin, and voice 3 is a guitar. Blast-off and

Laser are supposed to produce the sound of their

titles. They are pretty straightforward.

Program 1: Twiddle

Refer to the "Automatic Proofreader" article before typing this
program in,

5 S=54272 :rem 201

7 DIM A(15),D(15) :rem 48

10 FORL=STOS+24:POKEL,0:NEXT :rem 53

15 GOSUB 1000 -rem 167

17 GOSUB 1100 :rem 170

18 GOSUB 1200 -rem 172

20 PRINT"{CLR}"rTAB(5),-"TOUCH W FOR WAVEF

ORM" :rem 5

30 PRINT TAB(5)"TOUCH A FOR ATTACK RATE"

rrem 32

40 PRINT TAB(5)"TOUCH S FOR SUSTAIN LEVEL

" :rem 238
45 PRINT TAB(5)"TOUCH T FOR SUSTAIN TIME"

:rem 171

50 PRINT TAB(5)"TOUCH R FOR RELEASE"

:rem 80

60 PRINT TAB(5)"TOUCH D FOR DECAY"

:rem 168

70 PRINT TAB(5)"TOUCH P FOR PULSE WIDTH"

:rem 88

72 PRINT TAB(5)"TOUCH B TO SET DEAD TIME"

:rem 40

75 PRINT TAB(5)"TOUCH + OR - FOR FREQUENC

Y CHANGE" :rem 85

80 GET A$:IF A$=""THEN80 :rem 243

82 IF A$="W"THEN 200 :rem 247

The key to using this routine is to make sure 
that the subroutine executes quickly, at least 
while using multiple voices. "Tune" (Program 2) 
illustrates this technique using all three voices. 
But this method isn' t problem-free either. We 
want to reproduce the rhythm of the original 
tune as accurately as possible. It 's physically 
impossible to change the frequency of all three 
voices at once. Using BASIC, it 's somewhat diffi­
cult to change all three voices in less than 1/6 sec­
ond. For that reason, we split all the frequencies 
into the higher and lower order bytes before the 
tune begins. We can then change the frequency 
of all three voices in about 1110 second. For most 
tunes that will be satisfactory. However, for a 
fast tempo, you might have to omit the second or 
third voice in order to maintain the rapid 
changes of the first voice. 

Sound Effects 
Now, let's briefly explore the sound of a laser 
firing, or an explosion, siren, or any other sound 
we need. How can we accomplish it? 

There is no direct way. The best approach is 
trial and error. Listen to the sound carefully. 
Most sounds in nature cannot be duplicated 
simply by selecting the right waveform and en­
velope. Generally, the frequency is also actively 
changing during the sound's life. While you lis­
ten to (or think about) the sound you want, con­
sider what is happening to the frequency. Is it 
rising or falling? How quickly? 

Also consider the volume. Many volume en­
velopes cannot be duplicated using the 
attack/ decay / sustain/release envelope on the 
Commodore SID. You will often have to change 
the volume level through program control, using 
the volume register (register 24) on the SID. 

Programs 3 and 4, "Blast-off" and "Laser," 
illustrate one approach. In Blast-off, both the fre­
quency and volume are modulated by the pro­
gram. Laser demonstrates the sync feature and 
modulates the frequency to produce the laser 
sound. Both programs were written after much 
trial and error. 

Many authors, when converting programs to 
the 64, simply drop the sound effects or stop at a 
sound which is only vaguely like the one they 
want. Be persistent; the 64 can accurately pro­
duce almost any sound. As you gain experience, 
you will find that the trial and error phase will 
decrease significantly. 

Twiddle illustrates the basic methods of 
loading the SID registers and lets you experiment 
by changing the waveform and ADSR envelope 
while listening to the musical scale. 

Tune uses the three voices to play an En­
glish folk tune. Don' t be discouraged by the long 
list of DATA statements. Voice 1 repeats the 
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same statements four times, and there is consid­
erable repetition in voices 2 and 3. Once you've 
typed in the few basic lines, you can simply 
change the line numbers with the screen editor 
to produce the remainder of the data statements. 

Tune can be used to produce any melody by 
changing the values in the DATA statements. Each 
note is represented by a pair of values. The first 
represents the duration of the note (in sixtieths of 
a second). A value of 30-40 is appropriate for a 
quarter note. The second value is the frequency 
of the note. Appendix E in the Commodore 64 
Programmer's Reference Guide offers a good, 
simple frequency table. Below are the values for 
the 12-semitone scale starting at middle C. 

C - 4291 C# - 4547 
o - 4817 0# - 5103 
E - 5407 
F - 5728 
G - 6430 
A - 7217 
B - 8101 

F# - 6069 
G# - 6812 
A# - 7647 

Notes for other octaves can be calculated by 
doubling or halving these values, depending upon 
whether you 're going one octave up (doubling) 
or one octave down (halving) . 

It is useful to convert one measure of music 
to one DATA statement if you can. This makes it 
easier to match the voices. 

Voice 1 is the sound of a flute, voice 2 is a 
mandolin, and voice 3 is a guitar. Blast-off and 
Laser are supposed to produce the sound of their 
titles. They are pretty straightforward. 

Program 1: Twiddle 
Refer to the "Automatic Proofreader' article before typing th is 
program in. 
5 S=54272 
7 DIM A(15),D(15) 

:rem 201 
: rem 48 

1~ FORL=STOS+24:POKEL,~:NEXT 
15 GOSUB 1~~~ 

:rem 53 
: rem 167 
:rem 17~ 
: rem 172 

17 GOSUB ll~~ 
18 GOSUB 12~~ 

W FOR WAVEF 2~ PRINT" {CLR}" ,TAB( 5), "TOUCH 
ORM" :rem 5 

ATTACK RATE" 
: rem 32 

SUSTAIN LEVEL 
:rem 238 

SUSTAIN TIME " 
:rem 171 

RELEASE" 

3~ PRINT TAB(5) "TOUCH A FOR 

4~ PRINT TAB(5)"TOUCH S FOR 
" 

45 PRINT TAB(5) "TOUCH T FOR 

5~ PRINT TAB(5) "TOUCH R FOR 

6~ PRINT TAB (5) "TOUCH 0 FOR 

7~ PRINT TAB( 5) "TOUCH P FOR 

72 PRINT TAB(5) "TOUCH B TO 

75 PRINT TAB (5) "TOUCH + OR 
Y CHANGE" 

8~ GET A$ :IF A$=""THEN8~ 
82 IF A$="W"THEN 2~~ 

:rem B0 
DECAY" 

:rem 168 
PULSE WIDTH" 

:rem 88 
SET DEAD TIME" 

:rem 40 
- FOR FREQUENC 

:rem 85 
:rem 243 
:rem 247 



84 IP A$="A" THEN 250 :rem 232

86 IP A?="S" THEN 300 : rem 248

88 IF A$="R" THEN 350 ;rem 254

90 IF A$="D" THEN 400 :rem 229

92 IF A$="P" THEN 450 :rem 248

94 IF A?="T" THEN 500 :rem 250

96 IF A$="+" THEN GOSUB 1400 :rem 131

97 IF A$="B" THEN 550 :rem 240

98 IF A?="-" THEN GOSUB 1450 :rem 140

100 REM :rem 117

105 POKE S+24,15 :rem 59

110 POKE S+5,16*A+D :rem 225

120 POKE S+6,16*SL+R :rem 79

130 POKE S+3,INT(P/256) :rem 248

140 POKE S+2,P-256*INT(P/256) :rem 60

150 FOR 1=1 TO 8 :rem 15

160 IFINT(F(I))<=65536THENPOKE S+1,INT(F(

D/256) :rem 229

170 POKE S,F(I)-256*INT(F(I)/256) :rem 2

180 IFINT(F(I))<=65536THENPOKE S+4,2t(W+3

)+l :rem 244

185 FORJ=1TOT:NEXT :rem 173

187 POKE S+4,2t(W+3) :rem 67

188 FORJ=1TOB:NEXT :rem 158

190 NEXT I:GOTO 20 :rem 247

200 PRINT"WAVEFORM IS";" - ";W :rem 164

202 PRINT"1=TRIANGLE" :rem 41

204 PRINT"2=SAWTOOTH" :rem 79

206 PRINT"3=PULSE" :rem 98

208 PRINT"4=NOISE" :rem 90

210 INPUT"ENTER WAVEFORM (1-4)";W:rem 193

215 IFW<1 ORW>4THEN210 :rem 23

220 GOTO 100 :rem 94

250 PRINT"ATTACK RATE IS";A ;rem 100

560 INPUT"INPUT DEAD TIME IN MILLISECONDS

rem 214

260 INPUT"ENTER ATTACK RATE (0-15) ;A

rem 94

265 IFA<0ORA>15THEN260 irem 38

270 GOTO 100 :rem 99

300 PRINT"SUSTAIN LEVEL IS";SL :rem 121

310 INPUT"ENTER SUSTAIN LEVEL (0-15)";SL

:rem 115

315 IFSL<0ORSL>15THEN310 :rem 218

320 GOTO 100 :rem 95

350 PRINT"RELEASE RATE IS";R :rem 191

360 INPUT"ENTER RELEASE RATE (0-15)";R

:rem 185

365 IFR<0ORR>15THEN360

370 GOTO 100 S

400 PRINT"DECAY RATE IS";D

410 INPUT"ENTER DECAY RATE (0-15)'

rem 74

rem 100

rem 18

D

rem 12

rem 38

rem 96

415 IFD<0ORD>15THEN410

420 GOTO 100

450 PRINT"PULSE WIDTH IS";100*P/4095
rem 86

460 INPUT"ENTER PULSE WIDTH (0-100)";P

:rem 191

465 IFP<0ORP>100THEN460 :rem 115

470 P=P*4095/100 :rem 52

480 GOTO 100 :rem 102

500 PRINT"SUSTAIN TIME IS";T;"MILLISECOND

S" irem 2 36

510 PRINT"MINIMUM TIME FOR ATTACK/DECAY C

YCLE IS:" :rem 44

515 PRINT A(A)+D(D);"MILLISECONDS" :rem 4

520 INPUT"ENTER TIME IN MILLISECONDS"?T

:rem 196

530 GOTO 100 :rem 98

550 PRINT"DEAD TIME IS";B;"MILLISECONDS"

:rem 198

570 GOTO 100

1000 W=l:A=8:D=6:R=9:SL=12:P=2000

1010 RETURN

1100 FORI=1TO8:READF{I):NEXT

1110 DATA 4291,4817,5407,5728,6430,7217,8

101,8538 :rem 155

1120 RETURN :rem 164

1200 FOR I=0TO15:READ A(I):D(I)=3*A(I):NE

XT :rem 160

1210 DATA 2,8,16,24,38,56,68,80,100,250,5

rem 186

rem 165

RETURN

rem 100

1450 FOR I=1TO8:F(I)=F(I)/2:NEXT:RETURN

rem 110

00,800,1000,3000,5000,7000

1220 RETURN

1400 FOR I=1TO 8:F(I)=F(I)*2:NEXT

rem 102

T=302

rem 203

rem 162

rem 234

Program 2: Tune

Refer to the "Automatic Proofreader" article before typing this

program in.

5 DIM D(3,200),F(3,200),G(3,200) :rem 254

10 S=54272 :rem 245

20 FORI=0TO24:POKES+I,0:NEXT :rem 13

30 FORI=1TO3 :rem 215

40 J=l :rem 28

50 READ D(I,J),F{I,J):REM GET FREQ & DURA

TION :rem 15

55 G(I,J)=INT(F(I,J)/256):F(I,J)=F(I,J)-2

56*G(I,J) :rem 202

60 IF F(I,J)=0 AND D(I,J)=0 THEN 90

:rem 228

:rem 108

:rem 64

:rem 25

:rem 55

:rem 186

:rem 154

70 J=J+1:GOTO 50

90 PRINT "VOICE";I;" ";J;" NOTES

100 NEXT I

110 POKES+24,15

200 REM SET VOICE ONE

210 Wl=16:REM TRIANGLE WAVEFORM

220 POKES+5,6*16+0:REM ATTACK=6,DECAY=0

:rem 12

230 POKES+6,10*16+0:REM SUSTAIN=10,RELEAS

E=0 :rem 110

300 REM SET VOICE TWO :rem 211

310 W2=32:REM SAWTOOTH WAVEFORM :rem 189

320 POKES+12,0*16+9:REM ATTACK=0,DECAY=9

:rem 65

330 POKES+13,00*16+0:REM SUSTAIN=00,RELEA

SE=00 :rem 203

400 REM SET VOICE THREE :rem 82

410 W3=64:REM RECTANGULAR WAVE :rem 79

420 POKES+17,3:REM DUTY CYCLE 20%:rem 101

430 POKES+19,3*16+10:REM ATTACK=3,DECAY=1

0 :rem 160

440 POKES+20,0*16+0:REM SUSTAIN=0:RELEASE

=0 :rem 104

500 J=0:K=0:L=0:Tl=TI:T2=Tl:T3=Tl:rem 207

600 :rem 49

:rem 52

:rem 55

:rem 104

:rem 129

:rem 215

IF T1=<TI THEN GOSUB 1100

610 IF T2=<TI THEN GOSUB 1200

620 IF T3=<TI THEN GOSUB 1300

630 GOTO 600

1000 ON I GOTO 1100,1200,1300

1100 J=J+1:T1=T1+D(1,J)

1115 IFD(1,J)=0 THEN POKES+4,Wl:POKES+11,

W2:POKES+18,W3:END :rem 217

1117 POKES+4,Wl :rem 95

1120 POKES,F(1,J):POKES+1,G(1,J) :rem 51

1140 POKES+4,Wl+1:RETURN :rem 209

1200 K=K+1:T2=T2+D(2,K) :rem 222
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84 IF 232 
86 IF 248 
88 IF 254 
90 IF 229 
92 IF 248 
94 IF 250 
96 IF 131 
97 IF 240 
98 IF 140 
100 REM :rem 117 
105 POKE S+24, 15 :rem 59 
110 POKE S+5,16*A+D : rem 225 
120 POKE S+6,16*SL+R :rem 79 
130 POKE S+3,INT(P/ 256) :rem 248 
140 POKE S+2,P- 256*INT(P/256) :rem 60 
150 FOR 1=1 TO 8 :rem 15 
160 IFI NT (F(I» <=65536THENPOKE S+l,INT(F( 

1) / 256) :rem 229 
170 POKE S,F(I)-256*INT(F(I)/256) :rem 2 
180 IFINT(F(I» <=65536 THENPOKE S+4,2t(W+3 

)+1 :rem 244 
185 FORJ=lTOT:NEXT :rem 173 
187 POKE S+4,2t(W+3) :rem 67 
188 FORJ=lTOB :NEXT :rem 158 
190 NEXT I:GOTO 20 :rem 247 
200 PRINT"WAVEFORM 15 11

;" - "iW :rem 164 
202 PRI NT"l=TRIANGLE" : rem 41 
204 PRINT"2=SAWTOOTH" :rem 79 
206 PRINT "3=PULSE" :rem 98 
208 PRINT "4=NOISE" : rem 90 
210 INPUT"ENTER WAVEFORM (1-4)";W:rem 193 
215 IFW<l ORW>4THEN210 :rem 23 
220 GOTO 100 :rem 94 
250 PRINT"ATTACK RATE IS";A :rem 100 
260 INPUT"ENTER ATTACK RATE (0-15)";A 

265 IFA<00RA>15THEN260 
270 GOTO 100 
300 PRINT"SUSTAIN LEVEL 
310 INPUT"ENTER SUSTAIN 

:rem 94 
:rem 38 
:rern 99 

IS":SL :rem 121 
LEVEL (0-15)";SL 

: rem 115 
315 IFSL<00RSL>1 5THEN310 :rem 218 
320 GOTO 100 :rem 95 
350 PRINT"RELEASE RATE IS";R :rem 191 
360 INPUT"ENTER RELEASE RATE (0-15)";R 

:rem 185 
365 IFR<00RR>15THEN360 :rem 74 
370 GOTO 100 :rem H'0 
400 PRINT" DECAY RATE IS"; D : rem 18 
410 INPUT"ENTER DECAY RATE (0-15)";D 

415 
420 
450 

IFD<00RD> 15THEN410 
GOTO 100 
PRINT"PULSE WIDTH 

:rem 12 
:rem 38 
:rem 96 

IS";100*P / 4095 
:rem 86 

460 INPUT " ENTER PULSE WIDTH (0-100)";P 
:rem 191 

465 IFP<00RP>100THEN460 :rem 115 
470 P=P*4095/100 :rem 52 
480 GOTO 100 :rem 102 
500 PRINT"SUSTAIN TIME IS";T;"MILLISECOND 

S" : rem 236 
510 PRINT"MINIMUM TIME FOR ATTACK/ DECAY C 

YCLE IS:" : rem 44 
515 PRINT A(A)+D(D);"MILLISECONDS" :rem 4 
520 INPUT"ENTER TIME IN MILLISECONDS";T 

:rem 196 
530 GOTO 100 :rem 98 
550 PRINT " DEAD TIME IS";B;"MILLISECONDS" 

:rem 198 

560 INPUT"INPUT DEAD TIME IN MILLISECONDS 
";B :rem 214 

570 GOTO 100 :rem 102 
1000 W=1:A=8:D=6:R=9:SL=12:P=2000:T=302 

: rem 203 
1010 RETURN :rem 162 
1100 FORI=lT08:READF(I):NEXT :rem 234 
1110 DATA 4291,4817 , 5407,5728,6430,7217 ,8 

101,8538 :rem 155 
1120 RETURN : rem 164 
1200 FOR I=0T015:READ A(I):D(I)=3*A(I):NE 

XT :rem 160 
1210 DATA 2,8,16,24,38 ,56,68,80,100,250 ,5 

00,800,1000,3000,5000,7000 :rem 186 
1220 RETURN : rem 165 
1400 FOR I=lTO 8:F(I)=F(I)*2:NEXT:RETURN 

: rem 100 
1450 FOR I=lT08:F(I)=F(I) / 2:NEXT:RETURN 

: rem 110 

Program 2: Tune 
Refer to the "Automatic Proofreode(' article before typing th is 
program in. 
5 DIM D(3 , 200),F(3,200),G(3,200) :rem 254 
10 5=54272 :rem 245 
20 FORI=0T024:POKES+I ,0: NEXT :rem 13 
30 FORI=l T03 : rem 215 
40 J=l :rem 28 
50 READ D(I,J),F(I,J):REM GET FREQ & DURA 

TION :rem '15 
55 G(I,J)=INT(F(I,J) /256):F(I,J)=F(I,J)-2 

56*G(I , J) :rem 202 
60 IF F(I,J)=0 AND D(I,J)=0 THEN 90 

70 J=J+l:GOTO 50 
:rem 228 
: rem 108 

NOTES" :rem 64 
:rem 25 

90 PRINT "VOICE"; I; II II; J; II 
100 NEXT I 
110 POKES+24 ,15 :rem 55 

: rem 186 
WAVEFORM :rem 154 
ATTACK=6,DECAY=0 

:rem 12 
230 POKES+6,10*16+0:REM SUSTAIN=10,RELEAS 

200 REM SET VOICE ONE 
210 Wl=16:REM TRIANGLE 
220 POKES+5,6*16+0:REM 

E=0 :rem 110 
300 REM SET VO ICE TWO : rem 211 
310 W2=32:REM SAWTOOTH liAVEFORM :rem 189 
320 POKES+12,0*16+9:REM ATTACK=0,DECAY=9 

:rem 65 
330 POKES+13,00*1 6+0: REM SUSTAIN=00,RELEA 

SE=00 :rem 203 
400 REM SET VOICE THREE :rem 82 
410 W3=64 : REM RECTANGULAR WAVE :rem 79 
420 POKES+17,3:REM DUTY CYCLE 20%:rem 101 
430 POKES+19 , 3*16+10:REM ATTACK=3,DECAY=1 

o :rem 160 
440 POKES+20,0*16+0:REM SUSTAIN=0:RELEASE 

=0 :rem 104 
500 J=0:K=0 :L=0:Tl=TI: T2 =Tl:T3=Tl :rem 207 
600 IF Tl =< TI THEN GOSUB 1100 :rem 49 
610 IF T2= <TI THEN GOSUB 1200 :rem 52 
620 IF T3=<TI THEN GOSUB 1300 :rem 55 
630 GOTO 600 :rem 104 
1000 ON I GOTO 1100,1200,1300 :rem 129 
1100 J=J+l:Tl=Tl+D(l,J) :rem 215 
1115 IFD(l,J)=0 THEN POKES+4,Wl:POKES+ll, 

1117 
1120 
1140 
1 200 

W2:POKES+1 8 ,W3:END : rem 217 
POKES+4,Wl :rern 95 
POKES , F( l, J):POKES+l,G(l ,J) :rem 51 
POKES+4,Wl+1:RETURN :rem 209 
K=K+l:T2=T2+D(2,K) :rem 222 
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1210 POKE S+'ll,W2 irein 136

12 20 POKE S+7,F(2,K):POKES+8,G(2,K)

:rern 161

1240 POKES+11,W2+1:RETURN :rem 1

1300 L=L+1:T3=T3+D(3,L) :rem 229

1310 POKES+18,W3 :rem 145

1320 POKES+14,F(3,L):POKES+15,G(3,L)

: rem 2

1340 POKES+18,W3+1:RETURN :rem 10

2000 REM NOTES FOR VOICE ONE :rem 110

2010 DATA 30,4051 :rem 54

2020 DATA 30,5407,30,4051,30,6069,30,4051

:rem 215

2030 DATA 30,6430,30,6069,30,5407,30,4050

:rem 218

2040 DATA 30,5407,30,4050,30,6069,30,4050

:rem 215

2050 DATA30,6430,30,7217,30,8101,30,4050

:rem 210

2060 DATA30,5407,30,4050,30,6069,30,4050

:rem 217

2070 DATA30,6430,30,6069,30,5407,30,4050

:rem 222

2080 DATA30,5407,30,4050,30,6069,30,4817

:rem 230

2090 DATA60,5407,30,5407,30,4050 :rem 86

2120 DATA 30,5407,30,4051,30,6069,30,4051

:rem 216

2130 DATA 30,6430,30,6069,30,5407,30,4050

:rem 219

2140 DATA 30,5407,30,4050,30,6069,30,4050

:rem 216

2150 DATA30.6430,30,7217,30,8101,30,4050

:rem 211

2160 DATA 30,5407,30,4050,30,6069,30,4050

:rem 218

2170 DATA30,6430,30,6069,30,5407,30, 4050

:rem 223

2180 DATA30,5407,30,4050,30,6069,30,4817

irem 231

2190 DATA120,5407 :rem 117

2220 DATA 30,5407,30,4051,30,6069,30,4051

:rem 217

2230 DATA 30,6430,30,6069,30,5407,30,4050

:rem 220

2240 DATA 30,5407,30,4050,30,6069,30,4050

:rem 217

2250 DATA30,6430,30,7217,30,8101,30,4050

:rem 212

2 260 DATA30,5407,30,4050,30,6069,30,4050

:rem 219

2270 DATA30,6430,30,6069,30,5407,30,4050

:rem 224

2280 DATA30,5407,30,4050,30,6069,30,4817

:rem 232

2290 DATA120.5407 ;rem 118

2320 DATA 30,5407,30,4051,30,6069,30,4051

:rem 218

2330 DATA 30,6430,30,6069,30,5407,30,4050

:rem 221

2340 DATA 30,5407,30,4050,30,6069,30,4050

:rem 218

2350 DATA30,6430,30,7217,30,8101,30,4050

:rem 213

2360 DATA30,5407,30,4050,30,6069,30,4050

:rem 220

2 3 70 DATA30,6430,30,6069,30,5407,30,4050

:rem 225

2 380 DATA30,5407,30,4050,30,6069,30,4817

:rem 233

2390 DATA120,5407 s

2900 DATA 0,0 :

3000 REM NOTES FOR VOICE TWO i

3010 DATA990,0 :

3020 DATA60,2703,60,2408 i

3030 DATA30,2145,30,2025,60,2145

3040 DATA60,2025,60,1804 x

3050 DATA30,1607,30,1517,60,1351

3060 DATA60,2703,60,2408 :

3070 DATA30,2145,30,2025,60,2145

3080 DATA60,2025,60,1804 :

3090 DATA30,1607,30,1517,60,1351

3120 DATA60,2703,60,2408 r

3130 DATA30,2145,30,2025,60,2145

3140 DATA60,2025,60,1804 :

3150 DATA30,1607,30,1517,60,1351

3160 DATA60,2703,60,2408 :

3170 DATA30,2145,30,2025,60,2145

3180 DATA60,2025,60,1804 i

3190 DATA30,1607,30,1517,60,1351

3220 DATA60,2703,60,2408 :

3230 DATA30,2145,30,2025,60,2145

3240 DATA60,2025,60,1804 i

3250 DATA30,1607,30,1517,60,1351

3260 DATA60,2703,60,2408 t

3270 DATA30,2145,30,2025,60,2145

3280 DATA60,2025,60,1804 :

3290 DATA30,1607,30,1517,60,1351

3900 DATA 0,0 t

4000 REM NOTES FOR VOICE THREE

4010 DATA1950,0

4020 DATA 60,2703,60,2408 :

4030 DATA 30,2703,15,2703,15,2703,

4040 DATA 30,2703,30,2703,30,3034,

4050

4060

4070

DATA 15,3215,15,3215,15,3215,

,60,3034

DATA 45,4050,15,3608,45,4050,

DATA 45,4050,15,3608,15,4050,

,15,3215,15,3034 :

4080 DATA 60,2703,60,2408 :

4090 DATA 30,2703,15,2703,15,2703,

4100 DATA 30,2703,30,2703,30,3034,

4110

4120

4130

DATA 15,3215,15,3215,15,3215,

,60,3034

DATA 45,4050,15,3608,45,4050,

DATA 45,4050,15,3608,15,4050,

,15,3215,15,3034 i

4140 DATA 60,2703,60,2408 :

4150 DATA 30,.2703,15,2703,15,2703,

4160 DATA 60,4050,60,4050 :

4170 DATA 30,4050,15,4050,15,4050,

4900 DATA 800,0,0,0 ;

rem 119

rem 113

rem 135

rem 220

rem 201

:rem 73

rem 199

:rem 80

rem 205

:rem 77

rem 203

:rem 84

rem 202

:rem 74

rem 200

:rem 81

rem 206

:rem 78

rem 204

:rem 85

rem 203

:rem 75

rem 201

:rem 82

rem 207

:rem 79

rem 205

:rem 86

rem 114

: rem 6

:rem 10

rem 202

60,2025

rem 215

30,3034

rem 206

15,3215

:rem 99

15,3608

rem 234

15,3608

rem 249

rem 208

60,2025

rem 221

30,3034

rem 203

15,3215

:rem 96

15,3608

rem 231

15,3608

rem 246

rem 205

60,2025

rem 218

rem 199

60,4050

rem 211

rem 147

Program 3: Blast-off
Refer to the "Automatic Proofreader" article before typing this
program in.

10 S=54272 :rem 245

20 FOR I=STOS+24:POKEI,0:NEXT :rem 48

30 POKES+24,15 :rem 8

40 FR=0500 :rem 254
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1211'l POKE S+'ll, W2 : rem 136 
1220 POKE S+7,F(2,K):POKES+8 ,G(2,K) 

:rem 161 
1240 POKES+ll,W2+1:RETURN :rem 1 
1300 L=L+l:T3=T3+D(3,L) :rem 229 
1310 POKES+18,W3 :rem 145 
1320 POKES+14,F(3,L):POKES+15,G(3,L) 

:rem 2 
1340 POKES+18,W3+1:RETURN :rem 10 
2000 REM NOTES FOR VOICE ONE :rem 110 
2010 DATA 30,4051 :rem 54 
2020 DATA 30,5407,30,4051,30,6069,30,4051 

:rem 215 
2030 DATA 30, 6430,30,6069 ,30, 5407,30,4050 

:rem 218 
2040 DATA 30,5407,30,4050,30,6069,30,4050 

:rem 215 
2050 DATA30,6430,30,7217,30,8101,30,4050 

: rem 210 
2060 DATA30,5407,30, 4050,30,6069,30,4050 

: rem 217 
2070 DATA30,6430,30,6069,30,5407,30,4050 

:rem 222 
2080 DATA30,5407,30,4050,30,6069,30,4817 

:rem 230 
2090 DATA60,5407,30,5407,30,4050 :rem 86 
2120 DATA 30,5407,30,4051,30,6069,30,4051 

: rem 216 
2130 DATA 30,6430,30,6069,30,5407,30,4050 

:rem 219 
2140 DATA 30,5407,30,4050,30,6069,30,4050 

: rem 216 
21 50 DATA30,6430,30,7217,30, 8 101,30,4050 

:rem 211 
2160 DATA 30,5407,30,4050,30,6069,30,4050 

:rem 218 
21 70 DATA30,6430,30, 6069 ,30,5407,30,4050 

:rem 223 
2180 DATA30,5407,30,4050,30,6069,30,4817 

:rem 231 
2190 DATA120,5407 :rem 117 
2220 DATA 30,5407,30,4051,30,6069,30,4051 

:rem 217 
2230 DATA 30,6430,30,6069,30,5407,30,4050 

: rem 220 
2240 DATA 30,5407,30,4050,30,6069,30,4050 

: rem 217 
2250 DATA30,6430,30,7217,30,8101,30,4050 

:rem 212 
2260 DATA30,5407,30,4050,30,6069,30,4050 

:rem 219 
2270 DATA30,6430,30,6069,30,5407,30,4050 

:rem 224 
.2280 DATA30,5407,30,4050,30,6069,30,4817 

:rem 232 
2290 DATA120,5407 :rem 118 
2320 DATA 30,5407,30,4051,30,6069,30,4051 

: rem 218 
2330 DATA 30,6430,30,6069,30,5407,30,4050 

: rem 221 
2340 DATA 30,5407,30,4050,30,6069,30,4050 

:rem 218 
2350 DATA30,6430,30,7217,30,8101,30,4050 

: rem 213 
2360 DATA30,5407,30,4050,30,6069,30,4050 

:rem 220 
2370 DATA30,6430,30,6069,30,5407,30,4050 

:rem 225 
2380 DATA30,5407,30,4050,30,6069,30,4817 

:rem 233 

128 COMPUTEI July 1984 

2390 DATA120, 5407 :rem 119 
2900 DATA 0,0 :rem 113 
3000 REM NOTES FOR VOICE TWO :rem 135 
3010 DATA990,0 :rem 220 
3020 DATA60,2703,60,2408 :rem 201 
3030 DATA30,2145,30,2025,60,2145 :rem 73 
3040 DATA60,2025,60,1804 :rem 199 
3050 DATA30,1607,30,1517,60,1351 :rem 80 
3060 DATA60,2703,60,2408 :rem 205 
3070 DATA30,2145,30,2025,60,2145 :rem 77 
3080 DATA60,2025,60,1804 :rem 203 
3090 DATA30,1607,30,1517,60,1351 :rem 84 
3120 DATA60,2703,60,2408 :rem 202 
3130 DATA30,2145,30,2025,60,2145 :rem 74 
3140 DATA60,2025,60,1804 :rem 200 
3150 DATA30,1607,30,1517,60,1351 :rem 81 
3160 DATA60,2703,60,2408 :rem 206 
3170 DATA30, 214 5 ,30,2025,60,2145 :rem 78 
31 80 DATA60,2025,60,1804 :rem 204 
3190 DATA30,160 7 ,30,1517,60,1351 :rem 85 
3220 DATA60,2703,60,2408 :rem 203 
3230 DATA30, 2145,30,2025,60,2145 :rem 75 
3240 DATA60,2025,60,1804 :rem 201 
3250 DATA30,1607,30,1517,60,1351 :rem 82 
3260 DATA60,2703,60,2408 :rem 207 
3270 DATA30,2145,30,2025,60,2145 :rem 79 
3280 DATA60,2025,60,1804 :rem 205 
3290 DATA30,1607,30,1517,60,1351 :rem 86 
3900 DATA 0,0 : rem 114 
4000 REM NOTES FOR VOICE THREE :rem 6 
4010 DATA1950,0 :rem 10 
40 20 DATA 60,2703,60,2408 :rem 202 
4030 DATA 30,2703,15,2703,15,2703,60,2025 

:rem 215 
4040 DATA 30,2703,30,2703,30,3034,30,3034 

:rem 206 
4050 DATA 15, 3215,15,3215,15,3215,15,3215 

,60,3034 :rem 99 
4060 DATA 45,4050,15,3608,45,4050,15,3608 

:rem 234 
4070 DATA 45,4050,15,3608,15,4050,15,3608 

,15,3215,15,3034 :rem 249 
4080 DATA 60,2703,60,2408 :rem 208 
4090 DATA 30, 2703,15,2703,15,2703,60,2025 

:rem 221 
4100 DATA 30,2703,30,2703,30,3034,30,3034 

: rem 203 
4110 DATA 15,3215,15,3215,15,3215,15,3215 

,60,3034 :rem 96 
4120 DATA 45, 4050,15,3608,45,4050,15,3608 

: rem 231 
4130 DATA 45,4050,15,3608,15,4050,15,3608 

,15,3215,15,3034 :rem 246 
4140 DATA 60,2703,60,2408 :rem 205 
4150 DATA 30,.2703,15,2703,15,2703,60,2025 

:rem 218 
4160 DATA 60,4050,60,4050 :rem 199 
4170 DATA 30,4050,15,4050,15,4050,60,4050 

: rem 211 
4900 DATA 800,0,0,0 :rem 147 

Program 3: Blast-off 
Refer to the ''Automatic Proofreader" a rtic le before typ ing this 
program in. 

10 S=542 72 
20 FOR I=STOS+24:POKEI,0:NEXT 
30 POKES+24,15 
40 FR=0500 

:rem 245 
: rem 48 

:rem 8 
: rem 254 



50 A=0:D=0:SS=15:R=0 :rem 122

60 W=128:P=1024 :rem 35

70 POKES+l,INT(FR/256) :rem 17

80 POKES,FR-256*INT(FR/256) :rem 66

90 POKES+3,INT(P/256) :rem 205

100 POKES+2,P-256*INT(P/256) irem 56

110 POKES+5,16*A+D :rem 225

120 POKES+6,16*SS+R :rem 86

200 POKES+4,W+1:REM TURN SOUND ON:rem 223

210 FORI=200TO1 STEP-1 :rem 0

220 FR=FR+100:REM INCREASE FREQUENCY

:rem 215

222 IF I< 45 THEN POKES+24,1/3:REM NEAR T

HE END TURN DOWN THE VOLUME :rem 98

225 F2=INT(FR/256):F1=FR-256*F2 :rem 224

230 POKES,F1:POKES+1,F2 :rem 118

240 NEXT I :rem 30

250 POKES+4,W:REM TURN SOUND OFF :rem 198

Program 4: Laser

Refer to the "Automotic Proofreader" article before typing this

program in,

10 S=54272 :rem 245

20 FOR I=STOS+24:POKEI,0:NEXT trem 48

30 POKES+24,143 : rem 58

40 FR=50000 :rem 46

50 A=0:D=8:SS=15:R=08 :rem 186

60 W=064:P=1024 :rem 34

70 POKES+1,INT(FR/256) :rem 17

80 POKES,FR-256*INT(FR/256) :rem 66

90 POKES+3,INT(P/256) :rem 205

Here comes the new generation of SM's

program series for the 64.

The famous programming tool with powerful bask e

like merge, find, renumber, dump, trace, enhanced

floppy-monitor (disc-doctor) and high efficient machine-language

monitor with built-in assembler, diassembler. trace and lots

of more helpful features-really a golden tool!

PLACE YOUR CHECK OR MONEY ORDER NOW!

SM SOFTWARE INC. 252 Bethlehem Pike Colmar. PA18915

Here comes the new generation of SM's

program series for the 64.

Your personal professional address-file-system. Up to 620

addresses per disc in direct access. Including 5 extra lines for

individual text/record. Totally menue-driven. ^^^^^^^

Powerful editing and back-up facilities. ■fiML.V $^0
Several hardcopy features.

PLACE YOUR CHECK OR MONEY ORDER NOW!

SM SOFTWARE INC. 252 Bethlehem Pike Colmar. PA 18915

100 POKES+2,P-256*INT(P/256) :rem 56

110 POKES+5,16*A+D :rem 225

120 POKES+6,16*SS+R trem 86

130 POKES+1'5,75 trem 63

155 POKES+4,W+3:REM USING W+3 TURNS ON

[2 SPACES}GATE AND SYNC :rem 32

160 FORI=1TO25 :rem 63

170 POKES+15,120-4*I:REM{2 SPACES}DECREAS

E FREQ VOICE THREE :rem 180

180 NEXT I :rem 33

185 POKES+4,W :rem 2

To receive

additional

information

from advertisers

in this issue,

use the handy

reader service cards

in the back

of the magazine.
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50 A=0: D=0:SS=15:R=0 :rem 122 
60 W=128:P=1324 :rem 35 
73 POKES+l,INT(FR/256) :rem 17 
83 POKES,FR-256*INT(FR/ 256) :rem 66 
90 POKES+3 , INT(P/256) :rem 205 
100 POKES+2,P-256~INT(P/256) : rem 56 
110 POKES+5 ,1 6*A+D :rem 225 
120 POKES+6,16*SS+R :rem 86 
200 POKES+4,W+l:REM TURN SOUND ON:rem 223 
210 FORI=200TOl STEP-l :rem 0 
223 FR=FR+100:REM INCREASE FREQUENCY 

:rem 215 
222 IF 1< 45 THEN POKES+24,I / 3:REM NEAR T 

HE END TURN DOWN THE VOLUME :rem 98 
225 F2=INT(FR/256):Fl=FR-256*F2 :rem 224 
230 POKES, Fl: POKES+l, F2 : rem 118 
240 NEXT I :rem 30 
250 POKES+4,W:REM TURN SOUND OFF :rem 198 

Program 4: Laser 
Refer to the "Automatic Proofreade(' article before typing this 
program in. 

HI 5=54272 
20 FOR I=STOS+24:POKEI,3:NEXT 
33 POKES+24, 143 
43 FR=53333 
53 A=0:D=8:SS=15:R=08 
60 W=36 4 :P=1324 
70 POKES+l,INT(FR/256) 
83 POKES,FR-256*INT(FR/256) 
90 POKES+3,INT(P / 256) 

:rem 245 
:rem 48 
:rem 58 
:rem 46 

:rem 186 
; rem 34 
:rern 17 
;rem 66 

:rem 205 

Here comes the new generation of SM's ... . ................. -

·· GOLDEN TOOL ····················-... 

...... - ................ _ ............. . 
program series for the 64. 

f- -···· 7iliADREvA64 
Your persona l professiona l address·file-system. Up to 620 

add resses per disc in access. Including 5 extra lines for 
individual . Totall y menue-driven. """ 

bac k-up facili t ies. ~NL'" $6~ 
he 'd,,'PV featu res. "" . 

OR MONEY ORDER NOW! 

SOFTWARE INC. 252 Bethlehem Pike Colmar. PA 18915 

Here comes the new generation of SM's . .. ' " ........................... -. 

. GOLDEN TOOL .................. -
........ -~ . ..... .... ..... _.- . .. . .... ~.:~~:~~.::::::: .. 
.. . _. ; u :;;.a"' ~erie~ fort~.~: .. 

_ 'EL'$~ ,111 KIT64 
The famous programming tool with powerful basic extent ions 

like merge, find, renumber, dump. trace, enhanced 
lIoppy-monitor Idisc -doctor) and high efficient mechine-fanguag 8'\· 

monitor with built-in ass embler. diassembler, trace and lots 
of mOre he lpfulleatures-reall y a golden tooll 

.. - PLACE YOUR CHECK OR MONEY ORDER NOW! 

--~--~ 

SM SOFTWARE INC. 252 Bethlehem Pike Colmar. PA 18915 

100 POKES+2,P-256*INT(P /256) 
110 POKES+5,16*A+D 
120 POKES+6,16*SS+R 
130 POKES+l:5, 75 

;rem 56 
:rem 225 

: rem 86 
:rem 63 

TURNS ON 155 POKES+4,W+3:REM USING W+3 
( 2 SPACESjGATE AND SYNC 

160 FORI=l T025 
:rem 32 
:rem 63 

SPACESjDECREAS 
:rem 180 

17~ POKES+15,120-4*I:REM(2 
E FREQ VOICE THREE 

180 NEXT I 
185 POKES+4,W 

:rem 33 
; rem 2 

To receive 
additional 
information 

from advertisers 
in this issue, 

use the handy 
reader service cards 

in the back 
of the magazine. 
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Applesoft

Lister
David Dobrin

"Applesoft Lister" will give you more readable pro

gram listings, along with printer-oriented output,

translated control characters, and indention of nested

FOR-NEXT loops.

Would you like your Applesoft programs to look

like this:

10 REM BASIC LISTING WITH APPLESOFT LIST

20 HOME

22 PRINT "ANT SCRAMCGlCGDLG3"

30 FOR J=0 TO 35

31 VTAB 2

: HTAB J+l

A0 PRINT " ?=!@"

50 NEXT

&0 PRINT "CGDCG3CG3THAT IS ALL"

instead of this:

10 REM BASIC LISTING WITH APPLESOFT LIST

20 HOME

22 PRINT "ANT SCRAM"

30 FOR J = 0 TO 35

31 VTAB 2: HTAB J + 1

40 PRINT " ;=;@"

50 NEXT

60 PRINT "THAT 1b ALL"

Applesoft programs are usually very difficult

to read. The standard LIST function built into

Applesoft is unsophisticated, having only the

minimum logic necessary to list programs. Here's

a program for the Apple that will list Applesoft

programs in a nicely formatted fashion. Five major

features distinguish "Applesoft Lister" from the

standard format:

• There is intelligent spacing between
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keywords, variables, and operands.

• Multiple statements with a single line

number are listed one per line.

• FOR-NEXT constructs are nested.

• Output is oriented for a printer. This listing

will not simply "wrap" when it runs out of

space on a line.

• Control characters are shown with printable

characters.

How Applesoft Lister Works
The program translates the Applesoft intermediate

language (IL) into statement numbers and

keywords. The keywords are taken from ROM at

SD0D0. If this program is to be used with

Applesoft in RAM, this value must be changed.

The high byte of the keyword table address is

at location $812C. The low byte is at $8130.

When a colon (:) is encountered in the text,

the lister starts a new line, indenting appropri

ately. No action is taken on colons inside double

quotes or REM statements. FORs and NEXTs are

observed to calculate a nest level.
If you would like to change the indentation of

your FOR-NEXT constructs or multiple state

ments you can change the value at location 32771

with the POKE command. Putting a 0 there will

turn indenting off, a 3 will indent three spaces

per nest level, a 10 will indent ten spaces per nest

level, and so on.

If you want to change the column width,

change the value at 32772 with the POKE com

mand. Putting a 39 there will give a screen width.

You can also use 80,132, or whatever your printer

width is.

Applesoft 
Lister 

David Dobrin 

"Applesoft Lister" will give you more readable pro­
gram listings, along with printer-oriented output, 
translated control characters, and indention of nested 
FOR-NEXT loops. 

Would you like your Applesoft programs to look 
like this: 

10 REM BASIC LISTING WITH APPLESOFT 
20 HOME 
22 PRINT "ANT SCR8MCG] [G] [G]" 

30 FOR J=0 TO 35 
3 1 VTAB 2 

HTAB J+1 
40 PRINT I I ;~;@" 

50 NEXT 
611l PRINT "[G] [G] [GJTHAT IS ALL" 

instead of this: 

LIST 

keywords, variables, and operands. 
• Multiple sta tements with a single line 
number are listed one per line. 
• FOR-NEXT constructs are nested. 
• Output is oriented for a printer. This listing 
will not simply "wrap" when it runs out of 
space on a line. 
• Control characters are shown with printable 
characters. 

How Applesoft Lister Works 
The program translates the Applesoft intermediate 
language (IL) into statement numbers and 
keywords. The keywords are taken from ROM at 
$0000. If this program is to be used with 
Applesoft in RAM, this value must be changed. 

The high byte of the keyword table address is 
at location $812C. The low byte is at $8130. 

10 
20 
22 
30 
3 1 
4121 
50 
6121 

REM 
HOME 

BASIC LISTING WITH APPLESOFT 

PRINT "ANT SCRAM" 
FOR J = 0 TO 35 
VTAB 2: HTAB J + 1 
PRINT" ;= ;@" 

LIST When a colon (:) is encountered in the text, 
the lister starts a new line, indenting appropri­
ately. No action is taken on colons inside double 
quotes or REM statements. FORs and NEXTs are 
observed to calculate a nest level. 

NEXT 
PRINT "THAT IS ALL " 

Applesoft programs are usually very difficult 
to read. The standard LIST function built into 
Applesoft is unsophisticated, having only the 
minimum logic necessary to list programs. Here's 
a program for the Apple that will list Applesoft 
programs in a nicely formatted fashion . Five major 
features distinguish" Applesoft Lister" from the 
standard format: 

• There is intelligent spacing between 
1 30 COMPUTEI July 1984 

If you would like to change the indentation of 
your FOR-NEXT constructs or multiple state­
ments you can change the value at location 32771 
with the POKE command . Putting a 0 there will 
turn indenting off, a 3 will indent three spaces 
per nest level, a 10 will indent ten spaces per nest 
level, and so on . 

If you want to change the column width, 
change the value at 32772 with the POKE com­
mand. Putting a 39 there will give a screen width. 
You can also use 80, 132, or whatever your printer 
width is . 



These POKEs can, of course, be made per
manent by saving the program to disk or tape

after changing.

Control characters are printed inside brackets;

for example, CTRL-G appears as [G].

Loading The Program Into Your Apple
The lister program is written entirely in machine

language. Program 1 is a BASIC program which

READs the machine language from DATA state

ments and POKEs it into memory.

The program was assembled to load at loca

tion $8000. If your machine has less than 48K, the

program will have to be relocated.

If you wish to enter the machine language,

you can do so by using the Apple monitor (CALL

-151). Enter the hex values as shown in Program 2.

The Apple Reference Manual, Chapter 3, details the

use of the resident monitor.

Once the program is entered into the Apple

either by the loader or from the monitor, it should
be saved to disk or tape before going any farther.

This can be done by typing:

or

JBSAVE ALIST,A$8000,L$2F0

'8000.82F0W

Running Applesoft Lister
After the program has been stored, it can be

utilized by loading the Applesoft program to be

listed in the usual manner. The list program can

then be loaded with:

or

]BLOAD ALIST

]CALL -155

•8000.82F0R

•(CTRL-C)

The listing program can then be run by typing:

]PR#* (where x is the slot for your printer interface,

if you want the output to go to a printer)

]CALL 32768

Program 1: BASIC Loader For Applesoft Lister

100 FOR I = 32768 TO 33295

110 READ A:CK = CK + A: POKE I,A

120 NEXT

130 IF CK < > 47880 THEN PRINT "ERRO

R IN DATA STATEMENTS": STOP

140 PRINT "LISTER ML LOADED"

150 END

200 DATA 76,5,128,3,80,169,0,133

210 DATA 10,169,1,133,0,169,8,133

220 DATA 1,169,141,32,157,129,32,96

230 DATA 129,133,2,32,96,129S133,3

240 DATA 5,2,208,1,96,32,96,129

250 DATA 133,4,32,96,129,133,5,169

260 DATA 0,133,6,133,7,133,8,162

270 DATA 16,24,248,165,6,101,6,133

280 DATA 6,165,7,101,7,133,7,165

290

300

310

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

600

610

620

630

640

650

660

670

680

690

700

710

720

730

740

750

760

770

780

790

800

810

B20

830

840

850

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

213

DATA

9

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

29

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

9

DATA

DATA

DATA

DATA

DATA

DATA

8

DATA

DATA

DATA

DATA

DATA

7

DATA

0

DATA

0

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

8,101,8,133,8,216,6,4

38,5,144,2,230,6,202,208

224,162,5,160,0,165,8,41

15,208,12,192,0,208,8,224

1,240,4,169,160,208,4,160

1,9,176,32,157,129,152,72

160,4;6,6,38,7,38,8

136,208,247,104,168,202,208,

169,160,32,157,129,32,107,12

169,0,133,9,32,96,129,201

0,20B,16,169,141,32,157,129

165,2,133,0,165,3,133,1

76,22,128,166,14,236,4,128

48,18,72,162,0,189,149,129

240,6,32,157,129,232,208,245

32,107,129,104,201,34,208,8

165,9,73,128,133,9,169,34

166,9,208,27,201,58,208,19

162,0,189,141,129,240,6,32

157,129,232,208,245,32,107,1

76.148.128,

127,201,32,

32.157,129,

129,169,93,

128,72,201,

201,130,208

208,2,230,9

132,11,36,1

32,157,129,

201,128,16,26,41

16,14,72,169,91

104,9,64,32,157

32,157,129,76,148

129,208,2,230,10

,2,198,10,201,178

,170,188,37,129

1,16,5,169,160

169,208,133,13,16

208,133,12,104,170,160,0,202

16,16,177,12,230,12,208,2

230,13,201,128,16,241,48,242

160,0,177,12,200,170,32,157

129,138,16,246,36,11,80,5

169,160,32,157,129.76,148,12

160,0,177,0,230,0,208,2

230,1,96,162,13,134,14, 166

10,16,2,162,0,224,6,48

2,162,6,202,48,14,172,3

128.136,48,247,169,160,32,15

129.76.129,129,96,141,160,16

160,160,160,186,0,141,160,16

160,160,160,160,0,9,128,

237,253,230,14,96,64,64,

64,64,64,64,64,64,64,0

0,64,64,64,64,64,64,0
i M / -■ • ,1 / A 1- A i"A f>\ i- A

These POKEs can, of course, be made per­
manent by saving the program to disk or tape 
after changing. 

Control characters are printed inside brackets; 
for example, CTRL-G appears as [G] . 

Loading The Program Into Your Apple 
The lis ter program is written entirely in machine 
language. Program 1 is a BASIC program which 
READs the machine language from DATA state­
ments and POKEs it into memory. 

The program was assembled to load at loca­
tion $8000. If your machine has less than 48K, the 
program will have to be relocated. 

If you wish to enter the machine language, 
you can do so by using the Apple monitor (CALL 
-151). Enter the hex values as shown in Program 2. 
The Apple Reference Manual, Chapter 3, details the 
use of the resident monitor. 
. Once the program is entered into the Apple 

either by the loader or from the monitor, it should 
be saved to disk or tape before going any farther. 
This can be done by typing: 

lBSA VE ALIST,ASSOOO,L$2FO 

or 

'SOOO.S2FOW 

Running Applesoft Lister 
After the program has been stored, it can be 
utilized by loading the Applesoft program to be 
listed in the usual manner. The list program can 
then be loaded with: 

or 

lBLOAD ALIST 

]CALL - 155 
·8000.82FOR 
'(CTRL-C) 

The listing program can then be run by typing: 

]PR#x (where x is the slot for your printer interface, 
if you want the output to go to a printer) 

]CALL 32768 

Program 1: BASIC Loader For Applesoft Lister 
1~~ FOR I = 32768 TO 33295 
11~ READ A:CK = CK + A: POKE I,A 
12~ NEXT 
13~ IF CK < > 4788~ THEN PRINT "ERRO 

R IN DATA STATEMENTS": STOP 
14~ 

15~ 

2~~ 

21~ 

22~ 

23~ 

24~ 

25~ 

26~ 

27~ 

28~ 

PRINT 
END 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

"LISTER ML LOADED" 

7b,S,128,3,se,169,0,133 
10,169,1,133,O,169,8,133 
1,169,141,32,157,129,32,96 
129,133,2,32,96,129 J I33,3 
5,2,2~8,1 , 96,32,96,129 
133,4,32,96,129,133,5,169 
0,133,6,133,7,133,8,162 
16,24,248,165,6,101,6,133 
6,165,7,101,7,133,7 , 165 

29~ 

3~'" 
31~ 

32~ 

33~ 

34'" 
35~ 

36'" 

37~ 

38~ 

39~ 

4~~ 
41~ 

42~ 

43~ 

44~ 

45~ 

46'" 
47~ 

48~ 

49~ 

5~'" 
51'" 
52'" 
53'" 
540 
55~ 

56~ 

57~ 

58~ 

59'" 
6~'" 

61~ 

62~ 

63~ 

64~ 

65~ 

66~ 

67'" 
68'" 

69~ 

7~~ 

71~ 

72'" 
73~ 

74~ 

75~ 

76~ 

77~ 

78~ 

79~ 

8~'" 

81'" 
820 
83~ 

84~ 

85~ 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
213 
DATA 
9 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA 
DATA 
DATA 
DATA 
DATA 
29 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
9 
DATA 
DATA 
DATA 

DATA 
DATA 
DATA 
8 
DATA 
DATA 
DATA 
DATA 
DATA 
7 
DATA 
~ 

DATA 
~ 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

8,101,8,133,8,216,6,4 
38,5,144,2,230,6,202,208 
224,162,5,16~,,,,,165,8,41 

15,208,12,192,O,208,8,224 
1,24~,4,169,16~,2~8,4,16~ 

1,9,176,32,157,129,152,72 
160,4 , 6,6,38,7,38,8 
136,2~8,247,1~4,168,2~2,2~8, 

169,16~,32,157,129,32,1~7,12 

169,~,133,9,32,96,129,2~1 

~,2~8,16,169,141 ,32,157,129 

165,2,133,O,165,3,133,1 
76,22,128,166,14,236,4,128 
48,18,72,162,~,189,149,129 

24~ , 6,32,157,129,232,2~e,245 

32,1"'7,129,1"'4,2~I,34,2~8,8 

165,9,73,128,133,9,169,34 
166,9,2~8,27,2~1,58,2~8,19 
162,~,189,141,129,24~,6,32 

157,129,232,2"'8,245,32,1~7,1 

76,148,128,2"'1,128,16,26,41 
127,2~I,32,16,14,72,169,91 

32,157,129 , 1~4,9,64,32,157 

129,169,93,32,157,129,76,148 
128,72,2~1,129,2~8,2,23e,l~ 

2~1,13"',2"'8,2,198,1~,2"'1,178 

2~8,2,23~,9,17~,188,37,129 
132,11,36,11,16,5,169,160 
32,157,129,169,2~8,133,13,16 

208,133,12,1~4,17~,160,~,2~2 

16,16,177,12,23~,12,2~8,2 

23~,13,2~1,128,16,241,48,242 

160,O,177,12,200,170,32,157 
129,138,16,246 ,36,I I,8~,5 

169,16~,32,157 , 129,76,148,12 

160 ,O,1 77,O,230,O,208,2 
23~,1,96,162,13,134 , 14,166 

1~,16,2,162,~,224,6,48 
2,162,6,202,48,14,172,3 
128,136,48,247,169,16~,32,15 

129 , 76,129,129,96,141,160,16 

16",,16~,16~,186,~,14I,16~,16 

16~,16~,16~,16~,~,9,128,32 
237,253,23~,14,96,64,64,64 
64,64,64,64,64,64,64,O 
O,64,64,64,64,64,64,O 
64,64,64 , 64,64,O,O , 64 
64,64 , 64,64,64,O,64,64 
O,O,64,64,64,64,O,64 
64,64,64,64,O,64,64,0 
64,64,64,64,64,64,64,64 
64,64,64,64,64,O,192,O 
O,192,192,64,192,O,O,O 
O,O,192,192,0,O,O,O 
O,O,O,0 ,0 ,0,0,0 
0,0,0,0,0,0,0,0 
0,0,0,0 , 0,0,0,0 
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Program 2: Hex Dump Of Applesoft Lister

Machine Language

8000-

8008-

8010-

8018-

8020-

8028-

8030-

8038-

8040-

8048-

8050-

8058-

8060-

8068-

8070-

8078-

8080-

8088-

8090-

8098-

80A0-

80A8-

80B0-

80BB-

80C0-

80C8-

80D0-

80D8-

80E0-

80E8-

80F0-

80FB-

4C 05

0A A9

01 A9

81 85

05 02

85 04

00 85

10 18

06 A5

08 65

26 05

E0 A2

0F D0

01 F0

01 09

A0 04

88 D0

A9 A0

A9 00

00 D0

A5 02

4C 16

30 12

F0 06

20 6B

A5 09

A6 09

A2 00

9D 81

4C 94

7F C9

20 9D

80 03 50

01 85 00

8D 20 9D

02 20 60

D0 01 60

20 60 81

06 85 07

F8 A5 06

07 65 07

08 85 08

90 02 E6

05 A0 00

0C C0 00

04 A9 A0

B0 20 9D

06 06 26

F7 68 A8

20 9D 81

85 09 20

10 A9 8D

85 00 A5

80 A6 0E

48 A2 00

20 9D 81

81 68 C9

49 80 85

D0 IB C9

BD 3D 81

E8 D0 F5

80 C9 80

20 10 0E

81 68 09

A9 00 85

A9 08 85

81 20 60

81 85 03

20 60 81

85 05 A9

85 08 A2

65 06 85

85 07 A5

D8 06 04

06 CA D0

A5 08 29

D0 08 E0

D0 04 A0

81 98 48

07 26 08

CA D0 D5

20 6B 81

60 81 C9

20 9D 81

03 85 01

EC 04 80

BD 95 81

EB D0 F5

22 D0 08

09 A9 22

3A D0 13

F0 06 20

20 6B 81

10 1A 29

48 A9 5B

40 20 9D

8100-

8108-

8110-

8118-

8120-

8128-

8130-

8138-

8140-

8148-

8150-

8158-

8160-

8168-

8170-

8178-

8180-

81B8-

8190-

8198-

81A0-

81A8-

81B0-

81B8-

81C0-

81CB-

81D0-

81D9-

81E0-

81E8-

81F0-

S1FS-

8200-

8208-

81 A9

80 48

C9 82

D0 02

84 0B

20 9D

D0 85

10 10

E6 0D

A0 00

81 8A

A9 A0

A0 00

E6 01

0A 10

02 A2

80 88

81 4C

A0 A0

A0 A0

ED FD

40 40

00 40

40 40

40 40

00 00

40 40

40 40

40 40

00 C0

00 00

00 00

00 00

00 00

5D 20

C9 81

D0 02

E6 09

24 0B

81 A9

0C 68

Bl 0C

C9 80

Bl 0C

10 F6

20 9D

Bl 00

60 A2

02 A2

06 CA

30 F7

81 81

A0 BA

A0 A0

E6 0E

40 40

40 40

40 40

40 40

40 40

40 40

40 40

40 40

C0 40

C0 C0

00 00

00 00

00 00

9D 81

D0 02

C6 0A

AA BC

10 05

D0 85

AA A0

E6 0C

10 Fl

C8 AA

24 0B

81 4C

E6 00

0D 86

00 E0

30 0E

A9 A0

60 8D

00 8D

00 09

60 40

40 40

40 40

40 00

40 00

40 40

00 40

40 40

40 00

C0 00

00 00

00 00

00 00

00 00

AC 94

E6 0A

C9 B2

25 81

A9 A0

0D A9

00 CA

D0 02

30 F2

20 9D

50 05

94 80

D0 02

0E A6

06 30

AC 03

20 9D

A0 A0

A0 A0

80 20

40 40

40 00

40 00

00 40

40 40

00 40

40 00

40 40

C0 00

00 00

00 00

00 00

00 00

00 00

JAMTERM-64 CP/M BARRIER

jamterm - 64 Provides one-of-a-kind cp/m Z80 modem capabilities for the Commodore 64. 149.95
Package Includes hardware interface and terminal communication software. Programs

downloaded require no conversion to run. Features Include: send, receive. ASCII capture,
terminal mode, autodial, and error checking.

F1P-64 Is Commodore CP/M compatible and makes CP/M operations easy yet powerful. 29.95

bye-64 Allows remote control of the commodore 64 ano utilizes logon security passwords. FREE
Free with purchase of jamterm -64.

C64-NET commodore BBS. fast and reliable, cartridge and disk with auto boot. 89.95

C64 cp/m Public domain programs. »1 ■ #10. Ten free programs per disk. Cost covers copy 10.00
service.

JAMWARE COMPUTER STORE
0813 SE 29th • DEL CITY, OK 73115

(405) 672-8444

.>.".'_^< ' i: -.- ■,: .•> -.

HARMONY
VIDEO & COMPUTERS

TO ORDER CALL TOLL FREE
800-221-8927 OR 800-441-1144

APPLE 2E

with Disk Drive
Monitor & Column

Card

$849.95
tdcfomorjem 2E 189

Hlyw 300 Modem 179

Hjyw 1200 MMtm 449

Bu tiered Grip pier -139

Amdtk Monitor 114

Amde* Color l

'lilts Color Mntr

2Z9

Juki 6100

ISM

371

COMMODORE
VIC 20

ComwnM

Disk Onvc

MPSB01

1526 Primer

VIC Modem

1650 Modem

16K Eioandar

CPM Card

1701 Man i lor

KAYPRO

71

M

207

m

211

ft

n

H

41

W

Pana KXP 1090

Banana Prtr

TTX1Q14

NEC 3550

Rada 10

0k:CaU92

ObdataSG

Ofceaa S?

OkMSsE* 93

ATARI
Alan 1*00 XL

us

119

409

1179

529

37«

«99

299

M9

CAU

1109

1685

234S

Atari 600XL

Alan BOOXL

1030 Modem

1010 Recorder

1020 Primer

1025 Primer

102? Print*

10SD Drive

Indus Drive

EAGLE
PC2 2347

PCXLT 3049

Spin! 3»9

124

K4

CALL

74

m

2*4

249

299

399

Epson RX80

Epson FX100

BroiherHRiS

Brother HH25

PlOwrrter 8510

SUrwriterFlO

Gemini 10X

Gemini 15X

SfvtrReM

IBM
PC

PCXT

PCJR

Pegasus

Hercules

171

HI

M4

■H

3N

M

ZH

in

m

1771

4tM

m

CALL

SANYO
550 7M

555 M4

FRANKLIN
tOOO Pro 1W9

1200 0MS ISM

FAM PCK 174

Fw Info Dial (212) 627-1000 No dealers on advenisea spe
cials please1 To order simply dial toll Iree 800-221-8927 or
800-441-1144 with your MasterCard or VISA and your order
will arrive via UPS or send certified check or money order only

to HARMONY VIDEO AND ELECTRONICS. 2357 Coney Is
land Ave . Brooklyn. N Y 11223. and add approximate ship-
ing. postage and insurance charges Customer Service (212)

627-8B88 Mon-Fn 9-5 Credit cards for phone orders only All
prices ano availadlity suBied to change without notice Dealer
nquines invitee)" MC. VISA

Program 2: Hex Dump Of Applesoft Lister 
Machine Language 
8000- 4C 05 80 03 50 A9 00 85 
8008- 0A A9 01 85 00 A9 08 85 
8010- 01 A9 80 20 90 81 20 60 
8018- 81 85 02 20 60 81 85 03 
8020- 05 02 00 01 60 20 60 81 
8028- 85 04 20 60 81 85 05 A9 
803 0- 00 85 06 85 07 85 08 A2 
8038- 10 18 F8 A5 06 65 06 85 
8040- 06 A5 07 65 07 85 07 A5 
8048- 08 65 08 85 08 08 06 04 
8050- 26 05 90 02 E6 06 CA 00 
8058- E0 A2 05 A0 00 A5 08 29 
8060- 0F 00 0C C0 00 00 08 E0 
8068- 01 F0 04 A9 A0 00 04 A0 
8070- 01 09 80 20 90 81 98 48 
B078- A0 04 06 06 26 07 26 0B 
8080- 88 00 F7 68 A8 CA 00 05 
80B8- A9 A0 20 90 81 20 68 81 
8090- A9 00 85 09 20 60 81 C9 
8098- 00 00 10 A9 80 20 90 81 
80A0- A5 02 85 00 A5 0 3 85 01 
80A8- 4C 16 80 A6 0E EC 04 B0 
8080- 30 12 48 A2 00 80 95 Bl 
8088- F0 06 20 90 Bl EB 00 F5 
80C0- 20 68 Bl 6B C9 22 00 08 
B0C8- A5 09 49 80 85 09 A9 22 
8000- A6 09 00 18 C9 3A 00 13 
8008- A2 00 80 80 81 F0 06 20 
80E0- 90 81 E8 00 FS 20 68 81 
80E8- 4C 94 80 C9 B0 10 1A 29 
80F0- 7F C9 20 10 0E 48 A9 58 
80FB- 20 90 81 68 09 40 20 90 

8100- 81 A9 50 20 90 81 4C 94 
8108- B0 48 C9 Bl 00 02 E6 0A 
8110- C9 82 00 02 C6 0A C9 82 
8118- 00 02 E6 09 AA 2C 25 81 
8120- 84 08 24 08 10 05 A9 A0 
B128- 20 90 81 A9 00 85 00 A9 
8130- 00 85 0C 68 AA A0 00 CA 
813B- 10 10 81 0C E6 0C 00 02 
8140- E6 00 C9 80 10 Fl 30 F2 
8148- A0 00 81 0C C8 AA 20 90 
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81E8- 00 C0 C0 40 C0 00 00 00 
81F0- 00 00 C0 00 00 00 00 
81F8- 00 00 00 00 00 00 00 
8200- 00 00 00 00 00 00 
8208- 00 00 00 00 00 
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Program Conversion With

Sinclair BASIC And Tl BASIC
Julie Knott and Dove Prochnow

Program conversion between BASIC dialects is often

easier than imagined. This tutorial demonstrates the

compatibility of TI BASIC and Sinclair BASIC and in

cludes helpful tables and sample conversion programs.

Program conversion can be an easy and conven

ient operation. Virtually every home computer

uses BASIC, which, because it's easy to learn and

to manipulate, is ideal for ready-made language

conversion. However, no two BASICs are created

equal. For many years the industry's standard

was Microsoft BASIC, then different dialects

began to emerge. Manufacturers would use the

Microsoft format and introduce nuances and

subtleties in the structuring, labeling each of these

alterations an "improvement" of BASIC. But many

were only changes in the protocol—the manner

in which a command is expressed. And it be

comes relatively easy to convert BASIC dialects if

the major differences are in protocol or syntax.

Two versions of BASIC which lend them

selves to such a program conversion are Sinclair

BASIC and TI BASIC. Sinclair BASIC, used in the

Timex/Sinclair-1000, is unique in that all keywords

are single-stroke entries. For example, the P key

stands for the PRINT command. (The use of a

touch-membrane keyboard dictates this pro

cedural necessity.)

Texas Instruments TI-99/4 and 4A use TI

BASIC, which is more conventional in that each

individual letter has to be typed—PRINT would

require five keystrokes.

There are only slight variations between

Sinclair BASIC and TI BASIC, but their similarities

allow for easy program conversion. By studying

which statements and commands are equivalent

for both BASICs, and what substitutions are

necessary, program conversion can be relatively

simple. Also, you can virtually double your soft

ware by translating programs published for the

other machines.

For the sake of brevity, the following glos

sary does not contain all of the keywords in Sin

clair BASIC and TI BASIC—only those words

which are confusing, complicated, or not directly

translatable have been listed. For a more com

plete listing, consult the appropriate user's

manual.

Sinclair BASIC

AND — a logical operator, often used in IF-

THEN statements

ACS — function that gives the arc cosine of an

angle in radians

ASN — function that gives the arc sine of an angle

in radians

AT — used in a PRINT statement to give a location

at which to PRINT

BREAK— stops program execution, key activated

and may not be included as a command in a

program

CLEAR — deletes all variables from memory

CLS — clears the screen

CODE — a string function used to obtain the

numeric value of a given character

CONT — resumes execution of a program fol

lowing a report code

COPY— copies the contents of the screen to

printer

DELETE — erases keywords and characters while

programming

FAST — fast mode, a time-saving mode for in

creased RUN speed

FUNCTION — function mode

GRAPHICS — graphics mode

INKEY$ —used in IF-THEN statements as a con

ditional statement, executes exclusive of ENTER

LLIST— lists the contents of a program listing to

a printer

LOAD — loads a prerecorded program from cas

sette tape to the computer's memory

LPRINT — PRINTS to printer

NOT— inverts the truth value of an expression

OR— a logical operator, used in conditional

statements

PAUSE — creates a time delay while the program

is RUNning.

PEEK — gives the value of the byte at a specific

address in memory
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Program Conversion With 
Sinclair BASIC And TI BASIC 

Julie Knott ond Dove Prochnow 

Program conversi011 behveen BAS IC dialects is of tell 
easier than imagined. This tutorial demonstrates the 
compatibility of TI BASIC and Sillc1air BASIC and in­
cludes helpful tables and sample conversion pl'Ogmms. 

Program conversion can be an easy and conven­
ient operation. Virtually every home computer 
uses BASIC, which, because it's easy to learn and 
to manipulate, is ideal for ready- made language 
conversion. However, no two BASICs are created 
equal. For many years the industry's standard 
was Microsoft BASIC, then di ffe rent dialects 
began to emerge. Manufacturers wo uld use the 
Microsoft format and introduce nuances and 
subtleties in the structuring, labeling each of these 
alterations an "improvement" of BASIC. But many 
were only changes in the protocol-the manner 
in which a command is expressed. And it be­
comes relatively easy to convert BASIC dialects if 
the major differences are in protocol or syntax. 

Two versions of BASIC which lend them­
selves to such a program conversion are Sinclair 
BASIC and TI BASIC. Sinclair BASIC, used in the 
TimeX/Sincla ir-lOOO, is unique in that all keywords 
are single-stroke entries. For example, the P key 
stands for the PRINT command. (The use of a 
touch-membrane keyboard dictates this pro­
cedura l necessity.) 

Texas Instruments TI-99/4 and 4A use TI 
BASIC, which is more conventional in that each 
individual letter has to be typed- PRINT would 
require fi ve keystrokes. 

There are only slight variations between 
Sinclair BASIC and TI BASIC, but their simi larities 
allow for easy program conversion. By studying 
w hich statements and commands are equivalent 
for both BASICs, and what substitutions are 
necessary, program conversion can be relatively 
simple. Also, you can virtually double your soft­
ware by translating programs published for the 
other machines . 

For the sake of brevity, the following glos­
sary does not contain all of the keywords in Sin­
clair BASIC and TI BASIC-only those words 
which are confusing, complicated, or not directly 
translatable have been listed. For a more com-

plete listing, consult the appropriate user's 
manual. 
Sinclair BASIC 
AND - a logical operator, often used in IF­
THEN statements 
ACS - function that gives the arc cosine of an 
angle in radians 
ASN - function that gives the arc sine of an angle 
in radians 
AT - used in a PRINT statement to give a location 
at which to PRINT 
BREAK - stops program execution, key activated 
and may not be included as a command in a 
program 
CLEAR - deletes all variables from memory 
CLS - clears the screen 
CODE - a string function used to obtain the 
numeric value of a given character 
CONT - resumes execution of a program fol­
lowing a report code 
COPY - copies the contents of the screen to 
printer 
DELETE - erases keywords and characters while 
programming 
FAST - fast mode, a time-saving mode for in­
creased RUN speed 
FUNCTION - function mode 
GRAPHICS - graphics mode 

INKEY$ - used in IF-THEN statements as a con­
ditional statement, executes exclusive of ENTER 

LLIST - lists the contents of a program listing to 
a printer 

LOAD -loads a prerecorded program from cas­
sette tape to the computer's memory 
LPRINT - PRINTs to prin ter 
NOT - inverts the truth value of an expression 
OR - a logical operator, used in conditional 
statements 
PAUSE - creates a time delay while the program 
is RUNning . 
PEEK - gives the value of the byte at a specific 
address in memory 
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PI — gives the value of PI

PLOT — draws a pixel at a given location

POKE — puts a numeric value into memory at a

specific address, erasing the previous one

SCROLL — scrolls the screen up one line, elimi

nating the top line

SLOW — slow mode, the standard operating

mode

UNPLOT — erases a pixel at a given location

USR— calls a machine language routine at a spe

cific memory address

Tl BASIC

APPEND — an open mode, allows data to be

added at the end of the existing file

ASC — ASCII value or character code

BASE — option base

BREAK — sets breakpoints in a program, used

for error checking

BYE — erases memory, returns to title screen

CALL — special subprogram to obtain color and

sound

CLOSE — closes the association between a file

and a program

CONTINUE (CON) — continues a program after

a breakpoint

DATA — stores data

DEF — defines user-established functions in a

program

DELETE — removes a program or data file from a

filing system

DISPLAY — prints on screen only

ELSE — conditional part of IF-THEN/ELSE

statement

END — terminates program, similar to STOP

EOF — End-Of-File, determines if the end of a file

has been reached on an accessory device

FIXED — files with a specified length, used with

RELATIVE or SEQUENTIAL

INTERNAL — file type recorded in machine

language

NUMBER (NUM) — automatic line number

generator

OLD — loads a previously SAVEd program

ON — a conditional numeric expression, used

with ON-GOTO or ON-GOSUB

OPEN — prepares to use data files stored in ac

cessory device

OPTION — option base, sets lower limit of array

subscripts to 1 instead of 0

OUTPUT — transfers data out of a program

PERMANENT — file life
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POS — position

READ — reads data in DATA statements

REC — points to a specific record in a RELATIVE

file

RELATIVE — defines a file with FIXED

RESEQUENCE (RES) — reassigns line numbers

RESTORE — identifies which DATA to use with

the next READ

SEGS — string segment, substring

SEQUENTIAL — defines a file, used with FIXED

or VARIABLE

SUB — part of GO SUB

TRACE — outlines the order that statements will

be performed when the program is RUN

UNBREAK — removes breakpoints

UNTRACE — cancels TRACE

UPDATE — an open mode, for reading and

writing into files

VARIABLE — defines a varying length file, used

with SEQUENTIAL

Special Subprograms Used With

Graphics And Sound In Tl BASIC

Each subprogram is preceded by CALL (for ex

ample, CALL CLEAR)

CLEAR — erases the entire screen

COLOR — specifies screen character colors

SCREEN — changes screen color

CHAR — defines user-special graphic characters

HCHAR — places a character and repeats it hori

zontally

VCHAR — similar to HCHAR except repetition is

vertical

SOUND— produces tones and noises of different

duration, frequency, and volume

GCHAR— reads a character anywhere on the
screen

KEY — transfers character directly from keyboard

to program without ENTER

JOYST— inputs data with remote controllers

Easy Conversions

Many of the commands and statements of these

two BASICs are directly translatable. Table 1 shows

the direct BASIC equivalents for Sinclair BASIC

and Tl BASIC. The only major differences between

these two dialects are in their nomenclature.

Several dialects of BASIC have an ON-GOTO

statement expressed as:

ON x GOTO w,y,z

where x is the value of a numerical expression

and w, y, and z are line numbers. This statement

is available in Tl BASIC, but not in Sinclair BASIC.

Through the use of conditional expressions, the

PI - gives the va lue of PI 
PLOT - d raws a pixel at a given loca tion 
POKE - puts a numeric va lue into memory at a 
specific address, erasing the previous one 
SCROLL - scrolls the screen up one line, elimi­
nating the top line 
SLOW - slow mode, the standard operating 
mode 
UNPLOT - erases a pixel at a given location 
USR - ca lls a machine language routine at a spe­
cific memory add ress 

TI BASIC 
APPEND - an open mode, allows data to be 
added at the end of the existing fil e 
ASC - ASCII va lue or character code 

BASE - option base 
BREAK - sets breakpoints in a program, used 
for error checking 
BYE - erases memory, returns to title screen 
CALL - specia l subprogram to obtain color and 
sound 
CLOSE - closes the associa tion between a fil e 
and a program 
CONTINUE (CON) - continues a program after 
a breakpoint 
DATA - stores data 
DEF - defines user-es tablished fun ctions in a 
program 
DELETE - removes a program or data file from a 
filing sys tem 
DISPLA Y - prints on screen only 

ELSE - conditional part of IF-THEN/ ELSE 
statement 
END - termina tes program, similar to STOP 
EOF - End-Of-Fi le, dete rmines if the end of a file 
has been reached on an accessory device 
FIXED - files with a speci fied length, used with 
RELATIVE or SEQUENTIAL 
INTERNAL - fil e type recorded in machine 
language 
NUMBER (NUM) - automatic line number 
generator 
OLD - loads a previously SAVEd program 
ON - a conditional numeric expression, used 
w ith ON-GOTO or ON-GOSUB 
OPEN - prepares to use data files stored in ac­
cessory device 
OPTION - option base, sets lower limit of array 
subscripts to 1 instead of 0 
OUTPUT - transfers data out of a p rogram 
PERMANENT - fil e life 
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POS - position 
READ - reads data in DATA sta tements 
REC - points to a specific record in a RELATIVE 
fil e 
RELATIVE - defines a fil e with FIXED 
RESEQUENCE (RES) - reassigns line numbers 
RESTORE - identifies which DATA to use with 
the next READ 
SEG$ - string segment, subs tring 
SEQUENTIAL - defines a file, used with FIXED 
or VARIABLE 
SUB - part of GO SUB 
TRACE - outlines the order tha t sta tements will 
be performed when the program is RUN 
UNBREAK - removes breakpoints 
UNTRACE - cancels TRACE 

UPDATE - an open mode, for reading and 
writing into files 
VARIABLE - defines a varying length file, used 
with SEQUENTIAL 

Special Subprograms Used With 
Graphics And Sound In TI BASIC 
Each subprogram is preceded by CALL (for ex­
ample, CALL CLEAR) 
CLEAR - erases the entire screen 

COLOR - speci fies screen character colors 
SCREEN - changes screen color 
CHAR - defines user-special graphic characters 

HCHAR - places a character and repea ts it hori­
zontally 

VCHAR - simila r to HCHAR except repe tition is 
vertica l 
SOUND - produces tones and noises of different 
duration, frequency, and volume 
GCHAR - reads a character anywhere on the 
screen 
KEY - tra nsfers character directly from keyboard 
to program w ithout ENTER 
JOYST - inputs data with remote controllers 

Easy Conversions 
Many of the commands and statements of these 
two BASICs are directly translatable. Table 1 shows 
the direct BASIC equivalents for Sinclair BASIC 
and TI BASIC. The only major differences between 
these two dialects are in their nomenclature. 

Several dialects of BASIC have an ON-GOTO 
sta tement expressed as: 

ON x GOTO w,y,z 

where x is the value of a numerical expression 
and w, y, and z are line numbers. This statement 
is available in TI BASIC, but not in Sinclair BASIC. 
Through the use of conditional expressions, the 



Sinclair BASIC substitution is:

GOTO (w AND x = l) + <y AND x = 2)+<z AND x=3)

The operators AND and OR would make this

possible.

The translation of many program lines re

quires only the replacement or substitution of a

word unique to that particular BASIC. Several of

the more common functions and statements are

evaluated in this manner in Table 2. The following

Sinclair BASIC line will await the pressing of the

Y key, exclusive of ENTER:

100 IF INKEY* <> "Y" THEN GDTD 100

To perform the same statement in TI BASIC,

replace INKEY$ with the KEY subprogram, as

follows:

100 CALL

110 IF K

KEY <0,K, Z >

>89 THEN 100

The main difference is in the structuring. The

KEY subprogram (subprograms are obtained with

CALL) uses three variables to establish where the

key is originating, its ASCII code, and its status.

In this example the ASCII code of 89 represents

the Y character.

TI BASIC has the ability to store expressions

and assign values to these variables with the state

ments DATA, READ, and RESTORE (see the glos

sary). Vast arrays can be developed and initialized

with this method. Sinclair BASIC is not directly

convertible with DATA, READ, and RESTORE. A

large battery of LET statements could crudely

handle the data. Alternatively, a properly DIMen-

sioned INPUT statement allows the creation of

such an array. Upon completion, the INPUT state

ments are removed and a GOTO command is

used for program starring (RUN erases the vari

able array).

String Handling

Strings can be equally bothersome. Slicing will

supply usable substrings in Sinclair BASIC. A

string expression's parameters govern the start

and finish of the slice. No special statement is

necessary:

A$(xTOz)

with x representing the starting number and z the

finish. For example:

"COMPUTE" (4 TO 7) = "PUTE"

The statement SEG$ (A$,x,y) in TI BASIC has the

same result, but, again, with different nomencla

ture. X is the number of the start for the substring

and Y is the length of the substring. For example:

A$ = "COMPUTE"

SEGS (A$,4,4) = "PUTE"

While string slicing is easily translated, the TI

BASIC user-defined function is not. DEF allows

the definition of functions within a program.

DEFX$ = "Y"

The string function's name is X and the string

expression is Y. VAL and string variables can be

user-defined in Sinclair BASIC.

LETX$ = "Y"

VAL X$ = Y

This is a very limited and a "sometimes-maybe"

proposition. DEF has the ability to also handle

numeric functions. This ability, as well as using

parameters in argument evaluation, is beyond

VAL's means.

When attempting a program conversion you

may run across a few Sinclair BASIC terms that

are completely unfamiliar to you. The terms USR,

PEEK, and POKE are not procedures for the

examination of some strange alien creature. They

are primarily associated with direct access to mem

ory. To call a machine language routine that begins

with a specific address, USR is used. This will

start a machine language program running. POKE

is used by the T/S-1000 to store a numeric value at

a specific address in the computer's memory. For

example:

POKE 17529, 38

POKEs the value 38 into address 17529. Con

versely, the PEEK command is used to read certain

addresses to see what is stored there. The PEEK

command is followed by the address to be

PEEKed.

PRINT PEEK 17529

would PRINT the number 38. When you are

translating a program from Sinclair BASIC which

contains USR, PEEK, and POKE statements, you

must find out what they accomplish and then

interpret that into TI BASIC.

PRINTing on the screen is accomplished by a

blending of line and row markers. Memory con

servation techniques notwithstanding, PRINT

can be used to move the PRINT line. For example:

PRINT

PRINT

PRINT "COMPUTE"

Sinclair BASIC also allows the movement of PRINT

with AT and TAB.

PRINT AT x,y

and

PRINT TAB y

TAB moves the PRINT position a prescribed

number of spaces to the right. Even though TAB

is present in TI BASIC, the vocabulary is different.

Line changes are accomplished with colons (:).

Duplicating the above examples,

PRINT::...(x) TAB (y)

and
PRINT TAB (y)

X is the number of colons necessary to equal the
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Sinclair BASIC substitution is: 

GOTO (w AND x ~ I) + (y AND x ~ 2)+(z AND x~ 3) 

The operators AND and OR would make this 
possible. 

The transla tion of many program lines re­
quires only the replacement or substitution of a 
word unique to that particular BASIC. Several of 
the more common functions and statements are 
evaluated in this manner in Table 2. The following 
Sincla ir BASIC line will awa it the pressing of the 
Y key, exclusive of ENTER: 
100 IF IN KEY$ < ) ·Y " THEN GoTo 100 
To perform the same s ta tement in TI BASIC, 
replace INKEY$ with the KEY subprogram, as 
follows: 
100 CA LL KE Y ( 0 , K,Z ) 
110 IF K<> S9 THEN 1 0 0 

The main difference is in the structuring. The 
KEY subprogram (subprograms a re obtained with 
CALL) uses three variables to establish where the 
key is origina ting, its ASCII code, and its status. 
In this example the ASCII code of 89 represents 
the Y character. 

TI BASIC has the ability to store expressions 
and assign va lues to these va riables with the state­
ments DATA, READ, and RESTO RE (see the glos­
sary). Vast arrays can be developed and initialized 
with this method. Sinclair BASIC is not directly 
convertible with DATA, READ, and RESTORE. A 
large battery of LET statements could crudely 
handle the data . Alternatively, a p roperly DIMen­
sioned INPUT statement allows the crea tion of 
such an array. Upon completion, the INPUT state­
ments are removed and a GOTO command is 
used for program sta rting (RUN erases the vari­
able array). 

String Handling 
Strings can be equally bothersome. SUcing will 
supply usable substrings in Sinclair BASIC. A 
string expression's parameters govern the start 
and finish of the slice. No special s tatement is 
necessary: 

A$(x TO z) 

with x representing the starting number and z the 
finish. For example: 

" COMPUTE" (4 TO 7) = " PUTE" 

The s tatement SEG$ (A$,x,y) in TI BASIC has the 
same result, but, aga in, with different nomencla­
ture. X is the number of the start for the substring 
and Y is the length of the substring. For example: 

A$ = "COMPUTE" 
SEGS (A$,4,4) = " PUTE" 

While string sUcing is easily translated , the TI 
BASIC user-defined function is not. DEF allows 
the defini tion of functions within a program . 

D EF X$ = "y " 
The string function's name is X and the s tring 
expression is Y. VAL and string variables can be 
user-defined in Sinclair BASIC. 

LET XS = "y " 
VALX$= Y 

This is a very limited and a "sometimes-maybe" 
proposition. DEF has the abili ty to also handle 
numeric functions. This ability, as well as using 
parameters in argu ment evaluation, is beyond 
VAL's means. 

When attempting a program conversion· you 
may run across a few Sinclair BASIC terms that 
are completely unfamiliar to you . The terms USR, 
PEEK, and POKE are not proced ures for the 
examina tion of some strange alien creature. They 
are p rimarily associated with direct access to mem­
ory. To call a machine language routine that begins 
with a specific address, USR is used. This will 
start a machine language program running. POKE 
is used by the T/S-lOOO to store a numeric value at 
a specific add ress in the computer's memory. For 
example: 

POKE 17529, 38 

POKEs the va lue 38 into address 17529. Con­
versely, the PEEK command is used to read certain 
addresses to see what is stored there. The PEEK 
command is followed by the address to be 
PEEKed. 

PRI NT PEEK 17529 

would PRINT the number 38. When you are 
translating a program from Sinclair BASIC which 
contains USR, PEEK, and POKE statements, you 
must find out what they accomplish and then 
interpret that into TI BASIC. 

PRINTing on the screen is accomplished by a 
blending of line and row markers. Memory con­
serva tion techniques notwithstanding, PRINT 
can be used to move the PRINT line. For example: 

PRINT 
PRINT 
PRINT " COMPUTE" 

Sinclair BASIC also allows the movement of PRINT 
with AT and TAB. 

PRINT AT x,y 

and 
PRINTTAB y 

TAB moves the PRINT position a prescribed 
number of spaces to the right. Even though TAB 
is present in TI BASIC, the vocabulary is different. 
Line changes are accomplished with colons (:) . 
Duplica ting the above examples, 

PRINT:: . .. (x) TAB (y) 
and 

PRINT TAB (y) 

X is the number of colons necessary to equal the 
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value of the line number (x) in the Sinclair BASIC

example.

The Timex/Sinclair lacks color and sound

features, but these features are of importance on

the TI-99/4. TI BASIC'S color and sound statements

are subprograms that begin with CALL. Clever

usage of Sinclair BASIC'S character set can dupli

cate some of these color combinations. As a rule,

however, TI BASIC CALL subprograms should

be removed and not directly substituted in a pro

gram conversion to Sinclair BASIC. This allows

concentration on the program's more important

graphics. Consultation with Texas Instruments'

User's Reference Guide will provide the proper pro

tocol for development and inclusion of color and

sound subprograms in a Sinclair BASIC converted

to TI BASIC program.

To illustrate the principles of program

conversion, examine these sample programs.

While each program is unique in its results, the

approach is similar and convertible. The purpose

of this program is to display the entire character

set along with the character codes.

T/S-1OOO Version

10 FORA=0 TO 255

20 LET A$ = CHR$ A

30 PRINT AT 10,13; A

40 PRINT AT 7,10; A$;"[6 SPACES}"

50 PRINT AT 7,17; A$;"(6 SPACES}"

Table 1:
Reference Chart Of BASIC Equivalencies

60 PRINT AT 13,10;

70 PRINT AT 13,17;

80 NEXT A

TI-99/4 Version

A$;"(6 SPACES}"

AS; "{6 SPACES}"

100

1 10

120

130

140

150

160

170

180

190

200

210

22 0

2 30

240

FOR A=32 TO 1

Bf=CHR$(A)

CALL CLEAR

CALL SCREENC

PRINT TAB(13)

PRINT

PRINT TAB(14);A

PRINT

TAB<13);B

B$;TAB ; 13)

;TAB C13)PRINT

PRINT ::::::::

FOR S=3 TO 16

CALL BCREEN(S)

CALL SOUND(400,110+80* tS

NEXT S

NEXT A

In line 10 of the Timex/Sinclair example, a

loop establishes the number of character codes to

be examined (the entire character set is 0 to 255).

Note that the characters with codes 67-127 can

not be printed and will show on the screen as

question marks. Lines 20 and 30 PRINT the code

or numeric value for each character. The arrange

ment of the printed characters is defined in lines

30-40. In this way, you can easily interpret the

delay, and read the code value and the character

almost simultaneously. This program will RUN

until BREAK is pressed.
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SinclairBASIC

ABS

ATN

CHR$

CODE

COS

DIM

EXP

FOR

GOSUB

GOTO

IF

INPUT

INT

LEN

LET

LN

LOAD

NEW

NEXT

PRINT

RAND

REM

RETURN

RND

RUN

SAVE

SGN

SIN

SQR

STEP

STOP

STR$

TAB

TAN

THEN

TO

VAL

CLS

= TI BASIC

ABS

ATN

CHR$

ASC

COS

DIM

EXP

FOR

GOSUB or GO SUB

GOTO or GO TO

IF

INPUT

INT

LEN

LET

LOG

OLD

NEW

NEXT

PRINT

RANDOMIZE

REM

RETURN

RND

RUN

SAVE

SGN

SIN

SQR

STEP

STOP

STR$

TAB

TAN

THEN

TO

VAL

CALL CLEAR

Table 2:
Substitution Chart For BASIC Nonequivalents

Sinclair BASIC

NEW

PRINT

GOTO(W ANDX-=1)

+ (Y AND X= 2) HZ AND X-3)

IB X THEN GOTO Y

LETX-Y+Z

PAUSE or FOR X = Z TO Y

NEXTX

INKEYS

A$(X TO 7.)

PI

LETXS="Y"

VALXS-Y

STOP

PRINT AT X,Y

PRINT TAB Y

ASN I

IF X-Y THEN GOTO A

GOTOZ

= TI BASIC

BYE

DISPLAY

ON X GOTO W,Y,Z

IF X THEN (Y)

LETX-Y+ZorX = -Y + Z

FOR X=Z TO Y

NEXT X

CALL KEY

SF.CS(AS,X,Y)

4*ATN (1>

DEFX=Y

END or STOP

PRINT::...(X) TAB(Y)

PRINT TAB(Y)

•tt /2 or 4*ATN(I)/2 or 2*ATN(1)

IFX^YTHEN A ELSE Z -*

value of the line number (x) in the Sinclair BASIC Table 1: 
example. Reference Chart Of BASIC Equivalencies 

The TimeX/Sinclair lacks color and sound 
features , but these features are of importance on 
the TI-99/4. TI BASIC's color and sound statements 
are subprograms that begin with CALL. Clever 
usage of Sinclair BASIC's character set can dupli­
cate some of these color combinations. As a rule, 
however, TI BASIC CALL subprograms should 
be removed and not directly substituted in a pro­
gram conversion to Sinclair BASIC. This allows 
concentration on the program's more important 
graphics. Consulta tion with Texas Instruments' 
User's Reference Guide will provide the proper pro­
tocol for development and inclusion of color and 
sound subp rograms in a Sinclair BASIC converted 
to Tl BASIC program. 

To illustrate the principles of program 
conversion, examine these sample programs. 
While each program is unique in its results, the 
approach is similar and convertible. The purpose 
of this program is to display the entire character 
set along with the character codes. 

T/S-1000 Version 
lei FORA='" TO 2 5 5 
20 LET A$ = CHR$ A 
30 PRINT AT 10 , 13; A 
40 PRINT AT 7 ,1 0 ; A$;"(6 SPACES]" 
50 PR INT AT 7 , 17; A$ ;"( 6 SPACES] " 
60 PRINT AT 13, HI; A$ ;" (6 SPACES]" 
70 PRINT AT 13.17; A$ ;"( 6 SPACES]" 
8 0 NEXT A 

TI-99/4 Version 

1 0 0 FOR A= 32 TO 1 27 
110 B'l' =C HR$ I A) 
1 2 0 CALL CLEA R 
130 CALL S CRE EN (2 ) 
1 40 PRINT TAB l l 3) ;B$;T AB ( I S ) ; B$ 
150 PRINT 
16 0 PRINT T AB ( 14);A 
1 7 0 P RIN T 
180 PRINT T P- B (13);BS ; T A B(18) ; B o;.> 

19 0 PRINT " """ 
2 0 0 FOR S=3 TO 16 
2 1 0 CALL SCR EEN , S ) 
2 2 0 CALL SDU ND ( 4 0 0 ,11 0+ 8 0* ( S-3 ) ,1 ) 
23 0 N EX T S 
240 NE XT A 

Sinclair BASIC =TIBASIC 

ABS AilS 
ATN ATN 
CHR$ CHRS 
CODE ASC 
COS COS 
DIM , DIM 
EXP EXP 
FOR FOR 
GOSUB GOSUBorGOSUB 
GOTO GOTOorGOTO 
[f IF 
INPUT INPUT 
INT INT 
LEN LEN 
LET LET 
LN LOG 
LOAD OLD 
NEW NEW 
NEXT NEXT 
PRINT PRINT 
RAND RANDOMIZE 
REM REM 
RETURN RETURN 
RND RND 
RUN RUN 
SAVE SAVE 
SGN SGN 
SIN SIN 
SQR SQR 
STEP STEP 
STOP STOP 
STRS STR$ 
TAB TAB 
TAN TAN 
THEN THEN 
TO TO 
VAL VAL 
CLS CALL CLEAR 

Table 2: 
SubstiMion Chart For BASIC Nonequlvalents 

Sinclair BASIC - TI BASIC 
NEW BYE 
PRINT DISPLAY 
GOTO (w AND X- I) ON X GOTO W,Y,Z 

+ IY AND X- 2)+IZ AND X- 3) 

IF X THEN Goro Y If X THEN (y) 

LET x- v+z LET X- Y+Z or X- y+ Z 
PAUSE or FOR X- Z TO Y fOR X- Z TO Y 
NEXT X NEXT X 
INkEYS CALL KEY 
A$(X TO Z) SEG$(AS.>L. \'l 
PI .·ATN (]) 
LET XS- "Y" DEF x- v 
VAL XS- V 

STOP END or STOP 
PRINT AT X,Y PRINT",_IX) TA8(Y) 

PRINTTA8 Y PRINT TA8(Y) 

In line 10 of the Timex/Sinclair example, a 
loop establishes the number of character codes to 
be examined (the entire character set is 0 to 255). 
Note tha t the characters with codes 67-127 can­
not be printed and will show on the screen as 
question marks. Lines 20 and 30 PRINT the code 
or numeric va lue for each character. The arrange­
ment of the prin ted characters is defi ned in lines 
30-40 . In thi s way, you can easil y interpret the 
delay, and read the code value and the character 
almost simultaneously. This program will RU N 
until BREAK is pressed. 

ASN 1 ... /2 or '·ATNClJ/2 or Z·ATNCl) 
IF X- V THEN GOTO A IF X- V THEN A ELSE Z 

C GaTO Z 
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Commodore

64 ROM Generations

Jim Butterfield, Associate Editor

Commodore products are often subject to changes in

logic. Not marketing logic or pricing logic (although

they change too), but the internal logic that drives the

machines: the programs in ROM. This has been true of

PET/CBM and various disk systems. This article traces

differences in two major ROM releases of the Commo

dore 64 computer, plus a third released with the SX-64

portable computer.

TWo Environments

The first 64s used ROM set 1. Before releasing a

European version of the 64, Commodore de

veloped ROM set 2. ROM 2 is unique in that it's

the same for North America and Europe, yet rec

ognizes and copes with differences between the

two environments. More on that later.

Programs developed on ROM set 1 sometimes

didn't seem to work on ROM set 2. This was par

ticularly true when the screen was set up using a

POKE statement. For example, a user clearing the

screen and then typing the command POKE 1500,1

will print a letter A around the middle of the

screen, but with ROM 2 this letter is "invisible."

Many games and educational programs using the

screen this way couldn't make the transition from

ROM 1 to ROM 2; attractive graphics would be

come invisible and the effect would be lost.

I have met a third ROM recently; it's used in

the SX-64 portable computer. There are small

differences: For example, disk activities are given

preference over tape, and screen POKEs are once

again legal.

In all cases, the BASIC language in ROM is

not changed (addresses $A000 to SBFFF). All

changes are in the Kemal ROM, which resides at

addresses $E000 to $FFFF.

All three ROM sets are very similar; the dif

ferences are largely cosmetic. Sometimes, of

course, cosmetic differences are enough to prevent

a particular program from working in a satisfactory

manner; but there's a strong bond between all

models I have examined.

The Tape Pause
When you give a tape LOAD command, the com

puter blanks the screen and searches for a program

"header" on the tape. When it finds a program, it

reports the name with a message, FOUND

XXXXX, unblanks the screen, and waits. When

you touch a key (preferably the Commodore Logo

key), the screen blanks once again and the pro

gram starts to load.

ROM 1 waits forever. If you don't press a

key, it keeps waiting. ROM 2, however, waits

only a few seconds and then proceeds with the

program load activity. ROM 3 for the SX-64 doesn't

have a cassette tape connection, so it doesn't do

either.

Why does the screen need to blank? Here's

the reason: The screen interferes very slightly

with the processor. Roughly once every Viooo sec

ond, the processor chip is stopped briefly to allow

the video chip to get extra information from

memory. This is no hardship except when we

need to read or write tape.

When cassette tape is active, the processor

needs to time events precisely. It can't afford to

miss even the brief time lapse that the video chip

might cause. So it turns the screen off in order to

get the most efficient timing "edge."

Technical note: The "Find Tape Header" sub

routine at $F761 is changed in ROM 2 so that it

calls a new subroutine at $E4E0 to allow time-out.

The same coding is used in the SX-64 ROM, but

it's not useful since this machine can't use tape.
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Commodore 
64 ROM Generations 

Jim Butterfield. Associate Editor 

Commodore products are often subject to changes in 
logic. Not marketing logic or pricing logic (although 
they change too) , but the intemallogic that drives the 
machines: the programs in ROM. This has been true of 
PETICBM and various disk systems. This article traces 
differences in two major ROM releases of the Commo­
dore 64 computer, plus a third released with the SX-64 
portable computer. 

Two Environments 
The first 64s used ROM set 1. Before releasing a 
European version of the 64, Commodore de­
veloped ROM set 2. ROM 2 is unique in that it's 
the same for North America and Europe, yet rec­
ognizes and copes with differences between the 
two environments. More on that later. 

Programs developed on ROM set 1 sometimes 
didn't seem to work on ROM set 2. This was par­
ticularly true when the screen was set up using a 
POKE statement. For example, a user clearing the 
screen and then typing the command POKE 1500,1 
will print a letter A around the middle of the 
screen, but with ROM 2 this letter is " invisible." 
Many games and educational programs using the 
screen this way couldn' t make the transition from 
ROM 1 to ROM 2; attractive graphics would be­
come invisible and the effect would be lost. 

I have met a third ROM recently; it's used in 
the SX-64 portable computer. There are small 
differences: For example, disk activities are given 
preference over tape, and screen POKEs are once 
again legal. 

In all cases, the BASIC language in ROM is 
not changed (addresses $AOOO to $BFFF) . All 
changes are in the Kemal ROM, which resides at 
addresses $EOOO to $FFFF. 

All three ROM sets are very similar; the dif-

ferences are largely cosmetic. Sometimes, of 
course, cosmetic differences are enough to prevent 
a particular program from working in a satisfactory 
manner; but there's a strong bond between all 
models I have examined. 

The Tape Pause 
When you give a tape LOAD command, the com­
puter blanks the screen and searches for a program 
"header" on the tape. When it finds a program, it 
reports the name with a message, FOUND 
XXXXX, unblanks the screen, and waits. When 
you touch a key (preferably the Commodore Logo 
key), the screen blanks once again and the pro­
gram starts to load. 

ROM 1 waits forever. If you don't press a 
key, it keeps waiting. ROM 2, however, waits 
only a few seconds and then proceeds with the 
program load activity. ROM 3 for the SX-64 doesn' t 
have a cassette tape connection, so it doesn't do 
either. 

Why does the screen need to blank? Here's 
the reason: The screen interferes very sliflhtly 
with the processor. Roughly once every Y2000 sec­
ond, the processor chip is stopped briefly to allow 
the video chip to get extra information from 
memory. This is no hardship except when we 
need to read or write tape. 

When cassette tape is active, the processor 
needs to time events precisely. It can't afford to 
miss even the brief time lapse that the video chip 
might cause. So it turns the screen off in order to 
get the most efficient timing "edge." 

Technical note: The "Find Tape Header" sub­
routine at $F761 is changed in ROM 2 so that it 
calls a new subroutine at $E4EO to allow time-out. 
The same coding is used in the SX-64 ROM, but 
it's not useful since this machine can't use tape. 

JUly 1964 COMPUTEI 137 



Screen Clear

When ROM 1 clears the screen, it sets the fore

ground color of all screen locations to white. As a

result, it's easy to POKE screen memory and have

white characters appear.

ROM 2 changed all that. When the screen

clears, the foreground color of all characters is set

to the background color. If you POKE to an unused

location, you'll end up printing blue on blue,

which makes it invisible. The character is indeed

there: You can see it if you place the cursor over

that position. But it's not much use to the viewer.

Commodore may have done this to reduce

screen "sparkle"—colored or white flashes that

appear randomly on the screen. Whatever the

reasoning, it caused writers of software some

anguish if their existing programs POKEd the

screen a good deal. Many Commodore demon

stration programs lost their appeal on the new

machines. All programs would still run, but the

screen wouldn't look right.

With the new SX-64 ROM, we're back to al

lowing screen POKEs. It may be too late for soft

ware writers, but when the SX-64 clears the screen,

it sets the foreground color of all screen locations

to the cursor color. That's better than ROM 1,

which sets white only—you have a chance to

choose the POKE color.

Technical note: The Clear-a-Line subroutine

at $E9FF was changed slightly to call a new sub

routine at $E4DA; this sets character color to back

ground color on ROM 2. On SX-64 ROM, character

color is set to the value from $0286, the current

"cursor" color.

Different Crystal Speeds

ROM 1 was designed for North American use.

ROM 2 was designed for worldwide use, and

considerable thought was put into creating a uni

versal design. When power is applied to the

computer, ROM 2 does some interesting detective

work.

Very early in the game, ROM 2 set the raster

interrupt to fire at scan line 622. Here's the trick:

There is no line 622 on North American sets; if

the interrupt signal fires, we must be elsewhere.

Depending on the continent, the ROM sets

up timing for the clock and RS-232 transmission.

What's happening here is that the two different

types of machine are driven at different "crystal"

speeds, and the program must compensate for

this to allow consistent overall speed.

The programmer on a ROM 2 system must

keep in mind that the raster interrupt register in

the video chip has already been used by the sys

tem; it cannot be assumed to be zero.

Technical note: The table at $ECB9 which

sets up the video chip has been changed to include

the raster interrupt. The Power-Up Reset program
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itself has been changed at $FCFB by the insertion
of a call to a new subroutine at $FF5B. If line 622

(Europe) is detected, address $02A6 is set to 1 to

signal "European System." This new location,

$02A6, is used to set up the timer which creates

"jiffies"—Veo-second interrupts. It will also be

checked if the RS-232 channel is opened, and

timing information extracted from the appropriate

table.

Small Stuff
ROM 1 had troubles if you tried to PRINT# to a

device that wasn't there; ROM 2 has its act together

a little better.

SX-64 ROM identifies itself with a new mes

sage: SX-64 BASIC V2.0, in case you didn't notice

that it was an SX-64 you had.

If you hold down SHIFTand press RUN/STOP

on the SX-64, you'll get a load/run from disk- the

screen reads LOAD":*",8 ... RUN. This data is

stored in an area of memory that usually contains

the message PRESS PLAY, but you won't be using

the cassette this time so you won't miss that mes

sage. Any attempt to use a cassette on the SX-64,

by the way, will result in an ILLEGAL DEVICE

NUMBER message.

The differences are not great. Most users will

spot only the tape pause and the screen POKE as

operational differences.

Serious programmers will appreciate the fact
that changes have been made as "patches," which

means that previous entry points have not moved;

they are still in the same places that they used to

be. A call to a machine language subroutine at a

given location will still be good.

There are still things that many users would

like to see improved in Commodore 64 BASIC

and Kernal. In particular: The INPUT statement is

uncomfortable at times, and certain types of screen

editing work awkwardly. You may have a wish

list of your own. It seems quite likely that we'll

see another ROM system one of these days.

Coming Soon

Commodore is said to be working on new ROM

systems for the 64 and its peripherals. Compati

bility is expected to be retained with previous

ROMs, but certain operational annoyances will be

eliminated.

Watch for a new Kemal ROM—we expect it

to be coded 901227-03. It will fix up a couple of

problems associated with screen usage.

The Commodore 64, like the VIC-20, behaves

oddly if an INPUT statement is written with a

lengthy prompt; if the prompting message is long

enough, the user input will need to be typed onto

the next line of the screen. In such a case, the

computer receives a peculiar input: As well as

reading what the user has typed in, it reads its

own prompt message.

Screen Clear 
When ROM 1 clears the screen, it sets the fore­
ground color of all screen locations to white. As a 
result, it's easy to POKE screen memory and have 
white characters appear. 

ROM 2 changed all that. When the screen 
clears, the foreground color of all characters is set 
to the background color. lf you POKE to an unused 
location, you'll end up printing blue on blue, 
which makes it invisible. The character is indeed 
there: You can see it if you place the cursor over 
that position. But it's not much use to the viewer. 

Commodore may have done this to reduce 
screen "sparkle"--<:olored or white flashes that 
appear randomly on the screen. Whatever the 
reasoning, it caused writers of software some 
anguish if their existing programs POKEd the 
screen a good deal. Many Commodore demon­
stration programs lost their appeal on the new 
machines . All programs would still run, but the 
screen wouldn' t look right. 

With the new SX-64 ROM, we're back to al­
lowing screen POKEs. It may be too late for soft­
ware writers, but when the SX-64 clears the screen, 
it sets the foreground color of all screen locations 
to the cursor color. That's better than ROM 1, 
which sets white only-you have a chance to 
choose the POKE color. 

Technical note: The Clear-a-Line subroutine 
at $E9FF was changed slightly to call a new sub­
routine at $E4DA; this sets character color to back­
ground color on ROM 2. On SX-64 ROM, character 
color is set to the value from $0286, the current 
"cursor" color. 

Different Crystal Speeds 
ROM 1 was designed for North American use . 
ROM 2 was designed for worldwide use, and 
considerable thought was put into creating a uni­
versal design. When power is applied to the 
computer, ROM 2 does some interesting detective 
work. 

Very early in the game, ROM 2 set the raster 
interrupt to fire at scan line 622. Here's the trick: 
There is no line 622 on North American sets; if 
the interrupt signal fires, we must be elsewhere. 

Depending on the continent, the ROM sets 
up timing for the clock and RS-232 transmission. 
What's happening here is that the two different 
types of machine are driven at clifferent "crystal" 
speeds, and the program must compensate for 
this to allow consistent overall speed. 

The programmer on a ROM 2 system must 
keep in mind that the raster interrupt register in 
the video chip has already been used by the sys­
tem; it cannot be assumed to be zero. 

Technical note: The table at $ECB9 which 
sets up the video chip has been. changed to include 
the raster interrupt. The Power-Up Reset program 
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itself has been changed at $FCFB by the insertion 
of a call to a new subroutine at $FF5B. 1£ line 622 
(Europe) is detected, address $02A6 is set to 1 to 
signal "European System." This new location, 
$02A6, is used to set up the timer which creates 
"jiffies" --;-Voo-second interrupts. It will also be 
checked if the RS-232 channel is opened, and 
timing information extracted from the appropriate 
table. 

Small Stuff 
ROM 1 had troubles if you tried to PRINT# to a 
device that wasn't there; ROM 2 has its act together 
a little better. 

SX -64 ROM identifies itself with a new mes­
sage: SX-64 BASIC V2.0, in case you clidn't notice 
that it was an SX-64 you had. 

If you hold down SHIFT and press RUN/STOP 
on the SX-64, you'll get a load/run from disk; the 
screen reads LOAD":"',8 ... RUN. This data is 
stored in an area of memory that usually contains 
the message PRESS PLAY, but you won't be using 
the cassette this time so you won't miss that mes­
sage. Any attempt to use a cassette on the SX-64, 
by the way, will result in an ILLEGAL DEVICE 
NUMBER message. 

The differences are not great. Most users will 
spot only the tape pause and the screen POKE as 
operational differences. 

Serious programmers will appreciate the fact 
that changes have been made as "patches," which 
means that previous entry points have not moved; 
they are still in the same places that they used to 
be. A call to a machine language subroutine at a 
given location will still be good. 

There are still things that many users would 
like to see improved in Commodore 64 BASIC 
and Kemal. In particular: The INPUT statement is 
uncomfortable at times, and certain types of screen 
ecliting work awkwardly. You may have a wish 
list of your own. It .seems quite likely that we'll 
see another ROM system one of these days. 

CamlngSoon 
Commodore is said to be working on new ROM 
systems for the 64 and its peripherals. Compati­
bility is expected to be retained with previous 
ROMs, but certain operational annoyances will be 
eliminated. 

Watch for a new Kemal ROM-we expect it 
to be coded 901227-03. It will fix up a couple of 
problems associated with screen usage. 

The Commodore 64, like the VIC-20, behaves 
oddly if an INPUT statement is written with a 
lengthy prompt; if the prompting message is long 
enough, the user input will need to be typed onto 
the next line of the screen. In such a case, the 
computer receives a peculiar input: As well as 
reading what the user has typed in, it reads its 
own prompt message. 



A more serious problem arises if a user types

in a line longer than 80 character and then backs

up using the Delete key. The too-long line goes

beyond two rows on the screen, of course; but

when the user backs up, the computer might stop

working.

The above problems are expected to be fixed

when the new version 3 chip is released. In addi

tion, some of the above-noted changes for the SX-

64 will also be implemented—for example, screen

POKEs.

Commodore is also said to be working on

new logic for printers and disk units. Watch for

them, too.

Commodore 1541 Generations
Tracking the generations of Commodore's

1541 disk drive is not unlike reading a mystery

novel. Unfortunately for 1541 owners, Com

modore so far has not written the last page in

which the mystery is revealed, so we can only

examine the clues and speculate.

Clue No. I: The original 1541 had a

"long" circuit board which extended the

length of the drive. This board probably was

the same as was in the 1540 drive, predecessor

to the 1541.

Clue No. 2: Both the 1540 and the orig

inal version of the 1541 had white cases.

Clue No. 3: Later versions of the 1541

have brown cases, and a "short" board which

extends about half the length of the drive. Our

sources tell us that the short board is a re

designed long board and that when the circuit

board was redesigned, timing problems

showed up in the drive.

Clue No. 4: ROM chips bearing four dif

ferent part numbers have been seen in 1541

drives. During a teleconference on the Com

modore Information Network on March 29,

1984, a Commodore Research & Development

representative gave the part number of the lat

est ROM as 901229-05. (The suffix 05 indicates

the ROM version.) ROM chips with suffixes

01, 02, and 03 also have been seen in 1541

drives.

Clue No. 5: During the teleconference, the

Commodore representative said that one of the

changes incorporated into the 05 ROM version

had to do with the serial bus. (Peripherals

such as the 1541 and the 1525 printer connect

to the Commodore 64 through the serial bus.)

Clue No. 6: Owners of the 1541 have re

ported problems when trying to use two

1541s; occasionally, when a program accesses

one of. the drives, the system locks up. Prob

lems also have been reported involving lockup

on systems with one 1541 drive and the Com

modore 1526 and MPS-801 printers.

Clue No. 7: 1541 users report an inter

mittent problem when saving files to disk using

the replace option (SAVE "@0filename",8).

Instead of replacing the intended file, the

drive's operating system writes over another

file on the disk, and changes the directory

pointers so that the intended file is no longer

accessible. A similar problem has been re

ported in the Commodore 4040 drives. At the

teleconference, the Commodore representative

said he'd never experienced this problem.

However, he also said that the 4040 and 1541

used the same basic operating system.

Clue No. 8: A technical representative

with Integrated Computer Repairs (ICR), of

Santa Mesa, California, told us that his com

pany repairs and updates the 1540 and 1541

drives, ICR claims that merely replacing the

ROM chip with an 05 version is not enough;

they also make hardware changes, modifying

the short circuit board.

Clue No. 9: Overheating problems have

been reported with the 1541. After the drive

has been on for several hours, some users re

port input-output errors and other problems.

Clue No. 10: In the past, Commodore

representatives have said that the 1541 ROM

changes were "mainly cosmetic."

Clue No. 11: ICR claims that the drives

they have updated no longer have lockup

problems. It is not clear whether their update

solves the save-with-replace problem.

Clue No. 12: COMPUTE! made several tele

phone calls to Commodore Business Machines,

Inc., asking Commodore to respond to the

above items. Ms. Susan West, of the Public

Relations Department, promised to find a tech

nical representative who could answer our

questions. We never heard from a technical

representative, and Ms. West failed to return

our subsequent calls, the last placed as this

article was going to press.

So, it seems that Commodore has issued

at least four different versions of the 1541 disk

drive, for reasons which are known only to

them. And problems may exist (or have ex

isted) not only in the ROM chips, but also in

the board circuitry. Finally, it appears that

Commodore is unwilling to help us solve the

mystery, <g
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A more serious problem arises if a user types 
in a line longer than 80 characters, and then backs 
up using the Delete key. The too-long line goes 
beyond two rows on the screen, of course; but 
when the user backs up, the computer might stop 
working. 

The above problems are expected to be fixed 

when the new version 3 chip is released. In addi­
tion, some of the above-noted changes for the SX-
64 will also be implemented-for example, screen 
POKEs. 

Commodore is also said to be working on 
new logic for printers and disk units. Watch for 
them, too. 

Commodore 1541 Generations 
Tracking the generations of Commodore's 
1541 disk drive is not unlike reading a mystery 
novel. Unfortunately for 1541 owners, Com­
modore so far has not written the last page in 
which the mystery is revealed, so we can only 
examine the clues and speculate. 

Clue No.1: The original 1541 had a 
"long" circuit board which extended the 
length of the drive. This board probably was 
the same as was in the 1540 drive, predecessor 
to the 1541. 

Clue No.2: Both the 1540 and the orig­
inal version of the 1541 had white cases. 

Clue No.3: Later versions of the 1541 
have brown cases, and a "short" board which 
extends about half the length of the drive. Our 
sources tell us that the short board is a re­
designed long board and that when the circuit 
board was redesigned, timing problems 
showed up in the drive. 

Clue No.4: ROM chips bearing four dif­
ferent part numbers have been seen in 1541 
drives. During a teleconference on the Com­
m0dore Information Network on March 29, 
1984, a Commodore Research & Development 
representative gave the part number of the lat­
est ROM as 901229-05. (The suffix 05 indicates 
the ROM version.) ROM chips with suffIXes 
01, 02, and 03 also have been seen in 1541 
drives. 

Clue No.5: During the teleconference, the 
Commodore representative said that one of the 
changes incorporated into the 05 ROM version 
had to do with the serial bus. (Peripherals 
such as the 1541 and the 1525 printer connect 
to the Commodore 64 through the serial bus.) 

Clue No.6: Owners of the 1541 have re­
ported problems when trying to use two 
1541s; occasionally, when a program accesses 
One of. the drives, the system locks up. Prob­
lems also have been reported involving lockup 
on systems with one 1541 drive and the Com­
modore 1526 and MPS-801 printers. 

Clue No.7: 1541 users report an inter­
mittent problem when saving files to disk using 
the replace option (SAVE "@0:filename",8). 
Instead of replacing the intended file, the 

drive's operating system writes over another 
file on the disk, and changes the directory 
pointers so that the intended file is no longer 
accessible. A similar problem has been re­
ported in the Commodore 4040 drives. At the 
teleconference, the Commodore representative 
said he'd never experienced this problem. 
However, he also said that the 4040 and 1541 
used the same basic operating system. 

Clue No.8: A technical representative 
with Integrated Computer Repairs (lCR), of 
Santa Mesa, California, told us that his com­
pany repairs and updates the 1540 and 1541 
drives. ICR claims that merely replacing the 
ROM chip with an 05 version is not enough; 
they also make hardware changes, modifying 
the short circuit board. 

Clue No.9: Overheating problems have 
been reported with the 1541. After the drive 
has been on for several hours, some users re­
port input-output errors and other problems. 

Clue No. 10: In the past, Commodore 
representatives have said that the 1541 ROM 
changes were "mainly cosmetic." 

Clue No. 11 : ICR claims that the drives 
they have updated no longer have lockup 
problems. It is not clear whether their update 
solves the save-with-replace problem. 

Clue No. 12: COMPUTE! made several tele­
phone calls to Commodore Business Machines, 
Inc., asking Commodore to respond to the 
above items. Ms. Susan West, of the Public 
Relations Department, promised to find a tech­
nical representative who could answer our 
questions. We never heard from a technical 
representative, and Ms. West falled to return 
our subsequent calls, the last placed as this 
article was going to press. 

So, it seems that Commodore has issued 
at least four different versions of the 1541 disk 
drive, for reasons which are known only to 
them. And problems may exist (or have ex­
isted) not only in the ROM chips, but also in 
the board circuitry. Finally, it appears that 
Commodore is unwilling to help us solve the 
mystery. C 
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Atari
Macro § • s

Part 2
Jerry Allen

Last month we introduced "Atari MacroDOS"

and presented a BASIC program which loads the

MacroDOS machine language. This month we'll

look at some technical details of MacroDOS and

present a disassembly of the program.

Assembler users can alter the MacroDOS

commands table (CMDTAB) if they so desire.

Just remember to change lines which check for

command input to reflect the new command let

ter. Also, revise TAB1 if necessary.

You can append another AUTORUN.SYS

program to the end of MacroDOS, such as a

menu loader for BASIC.

Assuming you have MacroDOS up and run

ning as AUTORUN.SYS, enter DOS, then load

the other AUTORUN.SYS from another disk.

SAVE with APPEND ("D:AUTORUN.SYS"). En
ter the beginning and ending addresses at the @

prompts. If necessary, return to the cartridge and

POKE or otherwise change the INIT and RUN

addresses. Return to DOS and SAVE with ap

pend again to pick up the addresses just altered.

Finding Load Addresses

If you can't figure out the load addresses, use

this program:

10 DPEN#2,4,0,"D:YOURPRQG.OBJ

20 FOR 1=1 TO 6

30 GET#2,A

40 PRINT A

50 NEXT A

60 CL0SE#2

The first two bytes should be a header of 255

($FF). The next four bytes will be the beginning

and ending addresses of the load (two-byte num

bers in low byte, high byte format).

If the file loads to multiple address areas

(including RUN and INIT) after the first block of
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memory is loaded, OS checks for a new header

of 255,255. If it is there, the header is ignored,

and the next four bytes will be the new from-to

load addresses.

Loading With Page 6
Loading RUN with page 6 (1536) would look

like:

$E0(224),$O2(2),$E0(224),$02(2),$00<0>,$06<6)

(without the header). With a little math and

modification of the program, you could find all

the load addresses of any compound load file.

If you don't want to type the programs in,

send $3, and a disk or tape with an SASE mailer.

Jerry Allen

1906 Carnegie #£

Redondo Beach, CA 90278

MacroDOS, Machine Language Source Code

Refer to the "Automatic Proofreader" article before typing this

program in.

0200 ;EQUATES

0210 ICBC = *342

*344

*345

♦348

*349

*34A+16

S2E7

0220 ICBAL

0230 ICBAH

0240 ICBLL

0250 ICBLH

0260 ICBAX

0270 MEMLO

0280 LBUF = *580

0290 INBUF = *F3

0300 CIX = *F2

0310 FR0 = SD4

0320 FR1 = *E0

0330 GETR = *05

0340 GETC = *07

0350 PUTC = *0B

0360 PUTR = *09

0370 DPEN = *03

0380 CLOSE = *0C

0390 AXIO = *0C

Atari 
acroDOS: 

Part 2 
Jerry Allen 

Last month we introduced " Atari MacroDOS" 
and presented a BASIC program which loads the 
MacroDOS machine language. This month we'll 
look at some technical details of MacroDOS and 
present a disassembly of the program. 

Assembler users can alter the MacroDOS 
commands table (CMDTAB) if they so desire. 
Just remember to change lines which check for 
command input to reflect the new command let­
ter. Also, revise TAB1 if necessary. 

You can append another AUTORUN.SYS 
program to the end of MacroDOS, such as a 
menu loader for BASIC. 

Assuming you have MacroDOS up and run­
ning as AUTORUN.SYS, enter DOS, then load 
the other AUTORUN.SYS from another disk. 
SAVE with APPEND ("D:AUTORUN.SYS"). En­
ter the beginning and ending addresses at the @ 
prompts. If necessary, return to the cartridge and 
POKE or otherwise change the INIT and RUN 
addresses. Return to DOS and SAVE with ap­
pend again to pick up the addresses just altered. 

Finding Load Addresses 
If you can't figure out the load addresses, use 
this program: 
100PEN#2,4,0,"D:YOURPROG.08J 
20 FOR 1=1 TO 6 
30 GET#2,A 
40 PRINT A 
50 NEXT A 
60 CLOSE#2 
The first two bytes should be a header of 255 
($FF). The next four bytes will be the beginning 
and ending addresses of the load (two-byte num­
bers in low byte, high byte format) . 

If the file loads to multiple address areas 
(induding RUN and INIT) after the first block of 
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memory is loaded, OS checks for a new header 
of 255,255. If it is there, the header is ignored, 
and the next four bytes will be the new from-to 
load addresses. 

Loading With Page 6 
Loading RUN with page 6 (1536) would look 
like: 

$EO(224),$02(2),$EO(224),$02(2),$OO(O),$06(6) 

(without the header). With a little math and 
modification of the program, you could find all 
the load addresses of any compound load file . 

If you don 't want to type the programs in, 
send $3, and a disk or tape with an SASE mailer. 
Jerry Allen 
1906 Carnegie #E 
Redondo Beach, CA 90278 

MacroDOS, Machine Language Source Code 
Refer to the "Automatic Proofreader" article before typing this 
program in. 
0200 ;EGlUATES 
0210 IC8C = $342 
0220 IC8AL = S344 
0230 ICBAH $345 
0240 IC8LL S348 
0250 IC8LH S349 
0260 ICBAX S34A+16 
0270 MEMLO $2E7 
0280 L8UF = S580 
0290 IN8UF = $F3 
0300 CIX = SF2 
0310 FR0 = $D4 
0320 FRI = $E0 
0330 GETR S05 
0340 GETC $07 
0350 PUTC = S08 
0360 PUTR = $09 
0370 OPEN = S03 
0380 CLOSE = $0C 
0390 AXIO = S0C 



0400

0410

0420

0430

0440

0450

0460

0470

0480

0490

0500

0510

0520

0530

0540

0550

0560

0570

0580

0590

0600

0610

0620

0630

0640

0650

0660

0670

0630

0690

0700

0710

0720

0730

0740

0750

0760

0770

0780

0790

0800

0810

0820

0830

0840

0850

0860

0870

0880

0890

0900

0910

0920

0930

0940

0950

0960

0970

0980

0990

1000

1010

1020

1030

1040

1050

1060

1070

1080

1090

AXOUT

AXAP =

AXDR =

FR0Z =

IFP =

FPI =

FPASC

FMOVE

ASCFP

= £08

*09

*06

SDA44

*D9AA

*D9D2

= SDBE6

= *DDB6

= *D800

LO = «00FF

HI = $0100

CIO =

WARMST

DOSVEC

DOSINI

DLDDOS

JMPINI

JMPRUN

r

*= *

for

*E456

= *E474

= *0A

= *0C

= *179F

= *1705

= $1708

1CFC ;chang

jlarger versions

5

ST JSR

STY

DEY

STY

STY

STY

LDX

LDY

STX

STY

DISCMD

LI TYA

PHA

LDA

JSR

PLA

TAY

DEY

BPL

LDA

STA

JSR

LDY

LDA

L2 CMP

BEQ

DEY

BPL

CLSE ;to b

CI X ;set f.

S2E3;clear

*2E1

*FF jreset

ttLBUF&LO ;i

#LBUF/HI

INBUF

INBUF+1

LDY #TAB1-

e this addr

of DOS2.0S

e sure

p. point er

INIT/RUN

Ioad flag

nit f 11 . pt

CMDTAB-1

;DISPLAY COMMANDS

CMDTAB.Y

PRINT

LI

ttAXOUT ;ini

ICBAX

GTREC ;get

t aux

comman d

#4 ;GET COMMAND

LBUF

TAB1,Y

SPECMD

L2

DIR CMP #'D ;DIRECTORY

BNE

LDA

STA

JSR

JSR

L3 LDX

JSR

ine

JSR

BPL

SPECMD

MDS

PHA

CMP

BEQ

JSR

EX PLA

JSR

BPL

WDS

#06

ICBAX

ASKDN ;dri ve #?

OPN ;open

#*10

GTREC ;get

PTREC0 ;pri

L3

LDA TAB2,Y

;save cmd

#*FE ;check

FMT

PFN

;retr i eve

EXCMD :do i

ST

formatted 1

nt it

;SPECIAL C

if format

command

t

1100

1110

1120

1130

1140

1 150

1 160

1 170

1180

1190

1200

1210

1220

1230

1240

1250

1260

1270

12B0

1290

1300

1310

1320

1330

1340

1350

1360

1370

1380

1390

1400

1410

1420

1430

1440

1450

1460

1470

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

FMT LDA #'? ;FORMAT

JSR

JSR

LDA

CMP

PRINT ;sure?

GTREC

LBUF

*'Y ;is there a yes?

Bl BNE ST ;if not start over

JSR

BMI

ASKDN

JSR

LDA

JSR

JSR

LDA

STA

STA

WDS

LDY

ASKDN ;get drive*

EX ;execute

LDA #'D ;GET DRIVE*

PRINT

#' *

PRINT

GTREC

LBUF

ADRDIR+1 jchange D#

ADRDOS+1 ;just in case

#6

L4 LDA ADRDIR,Y ;move filena

me

STA

DEY

BPL

RTS

(INBUF),Y

L4

PFN LDA #'F ;PROMPT FILENAME

JSR

LDA

JSR

LDA

JSR

JMP

PRINT

#'N

PRINT

*' ?

PRINT

GTREC

WDS CMP tt'W ;WRITE DOS.SYS

BNE

JSR

INY

LOD

ASKDN

L5 LDA ADRDOS,Y

STA

DEY

BNE

JSR

BPL

( INBUF) ,Y

L5

OPN

Bl

LOD CMP tt'L

BNE

STA

JSR

LSR

JSR

SAV

$FF

PFN

ICBAX ;8>4

OPN

L6 JSR GETCR2 ;get hdr in pa

irs

LDA

CMP

BNE

CMP

BEQ

#*FF ;chec k headr and-

FR0 ;disregard *FF'S

SK2

FR0+1

L6

SK2 JSR FMOVE ;FP0 to FPI

JSR

JSR

ecute

JSR

BED

CHKIN

BEQ

JSR

LDA

STA

SKI 2 F

GETCR2

SUBTR ;subtr HI-LO &ex

CHKIN

L6

LDA *2E3

SK12

JMPINI

#0

*2E3

*TS

SAV CMP i'S ;SAVE FUNCTION

BNE

JSR

LDY

RUN

PFN

tt*FF ;check if append

1760 L7 INY

1770 LDA (INBUF),Y

1780 CMP #'/
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0400 AXOUT = S08 
0410 AXAP = S09 
0420 AXOR = S06 
0430 FR0Z = SOA44 
0440 IFP = SD9AA 
0450 FPI = SD9D2 
0460 FPASC S08E6 
0470 FMOVE = SDDB6 
0480 ASCFP = SD800 
0490 LO = S00FF 
0500 HI = $0100 
0510 CIO = SE456 
0520 WARMST SE474 
0530 DOSVEC $0A 
0540 DOSINI S0C 
0550 OLDDOS S179F 
0560 JMPINI S1705 
0570 JMPRUN = $170B 
0580 
0590 
0600 *= SlCFC ;change this addr 

for 
0610 ;larger versions of 0052.05 
0620 
0630 
0640 
0650 
0660 
0670 
0680 
0690 
0700 

ST JSR eLSE ; to be sure 
STY CIX ;set f.p. pointer 
DEY 
STY $2E3;c lea r INIT/RUN 
STY $2E l 
STY SFF ;reset load flag 
LD X #LBUF~LO ;init fIt. pt 

0710 LDY #LBUF/HI 
0720 STX INBUF 
0730 STY INBUF+l 
0740 DISCMD LDY #TABI-CMDTAB-l 
0750 Ll TYA ;DISPLAY COMMANDS 
0760 PHA 
0770 
0780 
0790 
0800 
0810 
0820 
083 0 
0840 
0850 
0860 
0870 
0880 
0890 
0900 
0910 
0920 
0930 
0940 
0950 
0960 
0970 
0980 
0990 

LOA CMDTAB,Y 
JSR PRINT 
PLA 
TAY 
DEY 
BPL L1 
LOA #AXOUT ;init aux 
STA ICBAX 
JSR GTREC ;get command 
L OY #4 ;GET COMMAND 
LOA LBUF 

L 2 CMP TAB1,Y 
BEQ SPECMD 
DEY 
BPL L2 

DIR CMP #'0 
BNE WDS 
LOA #06 
STA ICBAX 
JSR ASKDN 
JSR OPN 

L3 LOX #S10 
JSR GTREC 

ine 

jDIRECTORY 

;drive #? 
;open 

;get formatted 1 

l~~~ JSR PTREC~ ;print it 
1010 BPL L3 
1020 SPECMD LOA TA82,Y ;SPECIAL C 

1060 
1070 
1080 
1090 

MDS 
PHA 
CMP 
BEQ 
JSR 

;save cmd 
#$FE ;check 
FMT 
PFN 

if format 

EX PLA ;retrieve command 
J5R EXCMD ;de it 
BPL ST 

1100 
1 110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 

FMT LOA •• ? ;FORMAT 
JSR PRINT ;sure? 
JSR GTREC 
LOA LBUF 
eMP .~y ;is there ~ yes? 

B1 BNE ST ;if not st.rt over 
JSR ASKDN ;get drive. 
8MI EX ; execute 

ASKDN LOA .'0 ;GET DRIVE. 
JSR PRINT 
LOA .'. 
JSR PRINT 
JSR GTREC 
LOA LBUF 
STA ADRDIR+l ;change D* 
STA ADRDOS+l ;just in case 

WDS 
1260 LDY.6 
1270 L4 LOA ADRDIR,Y jmove filena 

1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1 3 90 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 

me 
STA (INBUF), Y 
DEY 
BPL L4 
RTS 

PFN LOA .'F ;PROMPT FILENAME 
JSR PRINT 
LOA .'N 
JSR PRINT 
LOA .P? 
JSR PRINT 
JMP GTREC 

WOS CMP .'W ;WRITE DOS.SYS 
BNE LOD 
JSR ASKDN 
INY 

L5 LOA ADRDOS,Y 
STA (INBUF), Y 
DEY 
BNE L5 
JSR OPN 
BPL Bl 

1490 LOD CMP . ' L 
1500 
1510 
1520 
1530 
1540 
1550 

1560 
1570 
1580 
1590 
1600 
1610 
1620 
1630 

1640 
1650 
1660 
1670 
1680 
1690 
1700 

BNE SAV 
STA SFF 
JSR PFN 
LSR ICBAX ; 8 ) 4 
JSR OPN 

L6 JSR GETCR2 ;get 
irs 

hd,.. in pa 

LOA #SFF ;check headr and­
CMP FR~ ;disregard SFF·S 
BNE S K2 
CMP FR~+l 

BEQ L6 
SK2 JSR FMOVE ;FP0 to FP1 

JSR GETCR2 
JSR SUBTR ;subtr HI-LO ~ex 

ecute 
JSR CHKIN 
8EQ L6 

CHKIN LOA $2E3 
BEQ S K1 2 
JSR JMPINI 
LDA #0 
STA S2E3 

1710 SK12 RTS 
1720 
1730 
1740 
1750 

SAV CMP #'5 ;SAVE FUNCTION 
BNE RUN 
JSR PFN 
LOV #$FF ;check if append 

( /) 

1760 L7 INY 
1 77~ LDA (INBUF), V 
1780 CMP #' 1 
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1790

1800

1810

1820

1830

1S40

1850

1860

1870

1880

1890

1900

1710

1920

1930

1940

1950

1960

1970

1980

1990

2000

2010

2020

2030

2040

2050

2060

2070

2080

2090

2100

2110

2120

2 130

2140

2150

2160

2170

2180

2190

2200

2210

2220

2230

2240

2250

2260

2270

2280

2290

2300

2310

2320

2330

2340

2350

2360

2370

2380

2390

2400

2410

2420

2430

2440

2450

BNE SK4

INC ICBAX ;9=append

LDA #*9B

STA (INBUF),Y

SK4 CMP #$9B

BNE L7

JSR OPN ;open -for write

LDA tt*FF ;start headr

STA FR0

STA FR0+1

JSR PUTCR2 ;write it

JSR INPCON ;get fromft

■JSR PUTCR2 ; write it

JSR FMOVE

JSR INPCQN

;store it

;get to#

JSR PUTCR2 ;write it

JSR SUBTR

a ve

BPL B2 ;the rest

RUN CMP #'3 ;RUN

BNE CART

JSR INPCON ;get

JMP (FR0)

; -f i nd 1 en and s

; j ump indirectl

CART CMP #'C ;CARTRIDGE

BNE ADOS

JMP WARMST

ADDS CMP #' ;ESC TO ATARI D

UP

BNE HEX

LDA #*40 ;reset DDSINI -for

no —

STA DOSINI ;trouble later

LDA #*15

STA DDSINI+1

JSR $1540 ;fast reset DDSV

EC

JMP DLDDOS

HEX CMP #'* ;HEX TO DEC

BNE DEC

JSR HASCI ;hex to int

JSR IASC ;int to dec

BPL B2

DEC CMP #'. ;DEC TO HEX

BNE B2

JSR DASCI ;dec to int

JSR IHASC ;int to hex

B2 BPL LSTCNC+2

OPN LDA #OPEN ;IOCB MAIN SET

UPS

EXCMD LDX #*10

BNE BTR2

PTREC0 LDX #0

PTREC LDA HPUTR

BNE GTR2

GETREC0

GTREC LDA #GETR

GTR2 STA ICBC,X

LDA #*1E ;max rec length

STA ICBLL,X

LDA #LBUF/HI

STA ICBAH,X

LDA KLBUF&LO

PGIN STA ICBAL,X

LDA #0

STA ICBLH,X

ICB JSR CIO ;let the OS take

over

BMI ERR

RTN2 RTS

PUTCR2 LDA ttPUTC

BNE GETC2

GETCR2 LDA #GETC

GETC2 LDX +t*10

2460

2470

2480

2490

2500

2510

2520

2530

2540

2550

2560

2570

2580

2590

2600

2610

2620

2630

2640

2650

2660

2670

2680

2690

2700

2710

2720

2730

2740

2750

2760

2770

2780

2790

2800

2810

2820

2830

STA

LDA

JG STP

LDA

STA

LDA

BNE

ICBC,X

#2

i ICBLL,X

#0

ICBAH,X

#FR0

PGIN

CLSE LDA #CLOSE

BPL

PRINT

LDX

LDA

STA

LDA

BPL

EXCMD

STA FR0

#0

#PUTC

ICBC,X

#1

JG

ERR CPY #403 ;ERR next read

OK

BEQ

CPY

BEQ

TYA

PHA

LDA

JSR

JSR

PLA

STA

JSR

LSTCNC

urn

PLA

JMP

RTN2

#*88 ;ERR EOF OK too

CINI

;store ERR

#*C5 ;inverted E -for e

PRINT

FR0Z ;clear FP0

;retrieve ERR

FR0

IASC ;int to dec

PLA ;clr stack of ret

ST ;do not pass GO

CINI LDA *FF

BEQ

JSR

LSTCNC

CHKIN

JRUN LDA $2E1

BEQ

JSR

BNE

INPCON

LSTCNC

JMPRUN

LSTCNC

LDA #'3 :HEX OR DFH#

TYPE

2840 JSR PRINT ;the S means AT/

TO

2850 JSR GTREC

2860 LDY LBUF

2870 CPY #'.

2880 BEQ DASCI

2890 CPY #'*

2900 BEQ HASCI

2910 BNE ERR ;bad input

2920 DASCI JSR ASCFP ;DEC TO INT

2930 JMP FPI

2940 HASCI JSR FR0Z ;HEX TO INT

2950 LDY #1

2960 LB LDA (INBUF),Y

2970 CMP #$9B

2980 BEQ RTN

2990 SEC ;convert each digit

3000 SBC #*30

3010 CMP #*0A

3020 BMI SK7

3030 SBC #7

3040 SK7 LDX #4 ;times 16

3050 LA ASL FR0

3060 ROL FR0+1

3070 DEX

3080 BNE LA

3090 QRA FR0 ;add in new bits

3100 STA FR0

3110 INY

3120 BPL LB

3130 RTN RTS
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1790 
1800 
1810 
182 0 
1830 
184 0 
1850 
186 0 
1870 
188 0 
1890 
1900 
1910 
1920 
1 930 
1940 
195 0 

1960 
1970 
198 0 
199 0 
2000 

2010 
2020 
2030 
20 40 

2070 
2080 
2090 
2100 

211111 
212111 
213111 
214111 
2150 
2 160 
2170 
2 180 
2 190 
22 111 0 
2210 
2220 

2230 
2240 
2250 
2260 
2270 
22 80 
22 9111 
23111111 
231111 
2320 
2330 
23 40 
23 5111 
236111 
237111 
2380 
2390 

2 4 00 
241111 
2 4 2111 
2 4 30 
2440 
2 45111 

BNE SK4 
INC IC8AX ;9=append 
LOA 11$98 
STA (INBUF), Y 

SK4 CMP 11$98 
8NE L7 
JSR OPN jopen for write 
LOA II$FF ;start he a dr 
STA FR 0 
STA FR0+1 
JSR PUTCR2 ;w ri te it 
JSR INPCON ;get from# 
JSR PUTCR2 ;write it 
JSR FMOVE ;st or e it 
JSR INPCON ;get toll 
JSR PUTCR 2 ;Hrite 
JSR SUBTR ;find 

ave 
BPL 8 2 ;the rest 

RUN CMP II'~ ;R UN 
BNE CART 
JSR INPCON ;get # 

it 
I en a nd s 

J MP (FR0) ; jump indirectl 
y 
CART eMP #~C ;CARTRIDGE 

BNE ADOS 
JMP WARMST 

ADOS CMP II " ; ESC TO ATAR I D 
UP 

BNE HEX 
LOA #S40 ;reset DOSINI fo r 

no -
STA DOSINl ;trouble later 
LDA 11$15 
STA DOSIN I +l 
JSR $1540 ;fast reset DOSV 

EC 
JI1P OLODOS 

HEX CMP 11'$ ; HEX TO DEC 
BNE DEC 
JSR HASel ;hex to int 
JSR lASe ;int to dec 
BPL B2 

DEC CMP lI' . ;DEC TO HE X 
BNE B2 
JSR DASel ;dec to int 
JSR I HASC ;int to he x 

B2 BPL LSTCNC+2 
OPN LDA IIOPEN ;IOCB MAIN SET 
UPS 
EXCI1D LDX lI$ll11 

BNE GTR 2 
PTREC0 LD X lI0 
PTREC LDA lIPUTR 

BNE GTR2 
GETRECI1I 
GTREC LDA lIGETR 
GTR2 STA ICBC,X 

LOA #SlE ;ma x rec length 
STA ICBLL ,X 
LDA IILBUF/HI 
STA ICBAH,X 
LDA IILB UF &LO 

PGIN ST A ICBAL,X 
LDA 110 
STA ICBLH,X 

ICB JSR CIO ;let the OS take 
over 

BMI ERR 
RTN2 RTS 
PUTCR2 LDA lIP UTC 

8NE GETC 2 
GETCR2 LDA IIGETC 
GETC2 LD X 11$10 
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2460 
2470 
2480 
24 9 0 
2500 
25 1 0 
2520 
2530 
2540 
2550 
2560 
2570 
2580 
2590 
2600 
2610 

2620 
2630 
2640 
2650 
2660 
2670 

2680 
2690 
2700 
27 1 0 
2720 
2730 

2740 
2750 
2760 
2770 
278 0 
2790 
2 800 
2810 
2820 
2830 

2850 
2860 
2 8 70 
2880 
2890 
2900 
2910 
2920 
2930 
2940 
2950 
2960 
2970 
2980 
2990 
3000 
3010 
3020 
3030 
3040 
3050 
3060 

3070 
308111 
3111 9 0 
3100 
3110 
3120 
3130 

STA ICBC,X 
LOA 112 

JG STA ICB LL ,X 
LOA 110 
STA ICBAH,X 
LOA #FR0 
8NE PGIN 

CLSE LOA IICLOSE 
8P L EXCMO 

PRINT STA FR0 
LOX 110 
LOA IIPUTC 
STA ICBC"X 
LDA III 
8PL JG 

ERR CPY #$03 ;ERR next read 
OK 

BEQ RTN2 
CPY #S88 ;ERR EOF OK too 
8EQ CINI 
TVA ;store ERR 
PHA 
LOA #SC5 ;inverted E for e 

rror 
JSR PRINT 
JSR FR0Z ;clear FP0 
PLA ; ret rie ve ERR 
STA FR0 
JSR lASe ;int to dec 

LSTCNC PLA ;clr sta ck of 
urn 

PLA 
JM P ST ;do not pass GO 

CINI L DA $FF 
BEQ LSTCNC 
JSR CHKIN 

JRUN LDA $2El 
8EQ LSTCNC 
JSR JMPRUN 
8NE LSTCNC 

ret 

IN P CON LDA II '~ ;HEX OR DEC II 
TYPE 

JSR PRINT ;the @ means AT/ 
TO 

JSR GTREC 
LDY L8UF 
CPY II' . 
8EQ DASCI 
CPY *'~ 
BEQ HASCI 
BNE ERR ;bad in put 

DASCI JSR ASCFP ;DEC TO INT 
JMP FPI 

HASCI JSR FR0Z ;HEX TO INT 
LDY III 

LB LDA (I N8UF) ,Y 
CMP 11$98 
BEQ RTN 
SEC ;convert eac h digit 
SB C 11$3111 
CMP lI$0A 
BMI SK7 
SBC lI7 

SK7 LD X *4 ;times 16 
LA ASL FR0 

RO L FR 0 +1 

DEX 
8NE LA 
ORA FR0 
STA FRI1I 
INY 
BPL LB 

RTN RTS 

; add in new bits 



3140 IHASC LDY #0 ;INT TO HEX SUB

RT

3150

3160

3170

3180

3190

3200

3210

3220

3230

3240

3250

3260

3270

3280

3290

3300

3310

3320

3330

3340

3350

3360

3370

3380

3390

3400

3410

3420

3430

3440

3450

3460

3470

3480

3490

3500

3510

3520

3530

3540

3550

3560

3570

3580

3590

3600

3610

3620

3630

3640

3650

3660

3670

3680

3690

3700

3710

3720

3730

3740

3750

3760

3770

3780

3790

LDX

LC LDA

AND

LSR

its

LSR

LSR

LSR

JSR

it

LDA

AND

JSR

DEX

BPL

BMI

CONVH

IGIT

BMI

ADC

#1

#$F0 ;hi mask

FR0, X

A ;roll into Ioh b

A

A

A

CONVH ;go conv to dig

#*0F ;1o mask

FR0, X

CONVH

LC ;one more time

LE ;set eol and rtn

CMP tt*0A ;INT TO HEX D

SK9

#6 ;carry set

SK9 ADC #*30 ;carry dr

STA

INY

RTS

( INBUF) ,Y

IASC JSR IFP ;INT TO DEC

JSR FPASC

AREC LDY #0 ;CLR HI BIT/MAKE

REC

L9 LDA

INY

CMP

BMI

AND

DEY

STA

INY

LE LDA

STA

JMP

SUBTR

i nc

BNE

INC

( INBUF) ,Y

#*80 ifind hi bit char

L9

#*7F ;mask it

( INBUF) ,Y

#*9B ;set EOL

(INBUF),Y

PTREC0

INC FR0 ;inclusive so

SK5 ;TO address

FR0+1

SK5 LDX #*10

LDA

STA

LDA

STA

SEC

LDA

SBC

STA

B

LDA

SBC

JMP

FR1

ICBAL,X

FR1 + 1

ICBAH,X

;CALC LENGTH

FR0

FR1

ICBLL,X ;STORE AT IOC

FR0+1

FR1 + 1

I CB—3 ;exec same cmd

as last

J

INIT JSR $1540 ;SRESET INIT

JI LDA

STA

LDA

STA

LDA

STA

LDA

STA

RTS

;

!

CMDTAB

#END&LO

MEMLO

#END/HI

MEMLO+1

#ST&LO

DOSVEC

#ST/HI

DOSVEC+1

rail SDacBS Are one s

3800

3810

3820

3830

3840

3850

3860

3870

3880

3890

3900

3910

3920

3930

3940

3950

3960

3970

3980

3990

4000

4010

4020

4030

4040

4050

4060

4070

4080

pace

. BYTE

1

. BYTE

. BYTE

. BYTE

, *9B

.BYTE

. BYTE

. BYTE

.BYTE

TAB1

. BYTE

TAB2

. BYTE

ADRDIR

. BYTE

ADRDOS

. BYTE

END ;end

cuted

5

■

">",*9B,*9B

" *>",$AE.■

" SD",*D7,"

" DO",*CCf"

"TR",*C3,"

" SR",*C5,"

11 *N" , *D5, "

, "SD

. >"

NR"

VA"

TM",

MN"

KL"

11 RI",$C4,*9B

"REtUF"

*20,*21,*23 , S24

"Dl:*.*". *9B

"Dl:DOS.SYS

after boat

INIT1 LDA #INI"

T

STA DOSINI

LDA 4HNIT/HI

STA DOSINI+1

JMP JI

9

*= *2E2 ;LOAD AND

ADR

. WORD

. END

INIT1

",*A

, *A4

, *C0

, *D3

$C6

, *D2

, SAA

,*FE

11 , *9B

i ni t

BOOT

GO

ex e

INI

INIT
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3140 IHASC LDY *0 ;INT TO HEX SUB 
RT 

3150 
3160 
3170 
3180 

3190 
3200 
3210 
3220 

3230 
3240 
3250 
3260 
3270 
3280 
3290 

3300 
3310 
3320 
3330 
3340 
3350 
3360 
3370 
3380 

LOX *1 
LC L OA *$F0 ;hi mask 

AND FR0,X 

its 
LSR A ;roll into 

LSR A 
LSR A 
LSR A 

10 ... b 

JSR CONVH ;go cony to dig 
it 

LOA *S0F ;10 mask 
AND FR0 ,X 
JSR CONVH 
DEX 
BPL LC ;one more time 
BMI LE ;set eol and rtn 

CONVH CMP *$0A ;INT TO HEX 0 
IGIT 

BMI SK9 
ADC *6 ;carry set 

SK9 ADC #$30 ;carry elr 
STA (INBUF), Y 
INY 
RTS 

IASC JSR IFP ;INT TO DEC 
JSR FPASC 

AREC LOY *0 ;CLR HI BIT /MAK E 
REC 

3390 L9 LOA (INBUF),Y 
3400 I NY 
3410 
3420 
3430 
3440 
3450 
3460 
3470 
3480 
3490 
3500 

3510 
3520 
3530 
3540 
3550 
356 0 
3570 
3580 
3590 
3600 
3 6 10 

3620 
3630 
3640 

3650 
3660 
3670 
3680 
3690 
3700 
3710 
3720 
3730 
3740 
3750 
3760 
3770 
37B0 
3790 

CMP *$80 ;find hi bit char 
BMI L9 
AND *$7F ; mask it 
DEY 
STA (INBUF>, Y 
INY 

LE LOA #$98 ; set EOL 
STA (INBUF),Y 
JMP PTREC0 

SUBTR INC FR0 ;inclusive so 
inc 

BNE SKS ;TO address 
INC FR0+1 

S K5 LDX #$10 
LDA FRI 
STA ICBAL,X 
L DA FR1+l 
S TA ICBAH,X 
SEC ;CALC LENGTH 
LDA FR0 
SBC FRI 
STA ICBLL,X ;S TO RE AT IOC 

B 
LDA FR0+1 
SBC FRI+l 
JMP ICB-3 ; e x ec same cmd 

as last 

; 
INIT JSR $1540 ;SRESET INlT 
JI LDA *ENDI!<LO 

STA MEMLO 
LOA *END/HI 
STA MEMLO+I 
LDA *ST&LO 
STA DOSVEC 
LOA *ST/HI 
STA DOSVEC+l 
RTS 

; 
CMDTAB ; alI spaces are one s 

3800 

3810 
3820 
3830 

3840 
3850 
3860 
3870 
3880 
3890 
3900 
3910 
3920 
3930 
3940 
3950 
3960 

3970 
398'1' 
3990 

4000 
4010 
4020 
4030 
4040 
4050 

pace 
.BYT E " } ",S98,S9B,"SD",SA 

1 
.BYTE S ) ",SAE, .. .}",SA 4 
.BYTE 50",$07, .. NR",SC0 
.BYTE DO", sec, " VA",SD 3 

,$98 
. . BYTE "TR" , SC3," TM",SC6 
.BYTE .. SR", scs, .. MN",SD2 
. BYTE .. tN" , SDS, II KL",SAA 
.BYTE .. RI",SC4,s,98 

TABI 
.BYTE "RE*UF" 

TAB2 
.BYTE S20,S21,S23,$24,SFE 

ADRDIR 
.BYTE "01:*.*",$98 

ADRDOS 
.BYTE "Dl:DOS.SYS",s,9B 

END ;end after boot init exe 
cuted 

; 
INITI LOA *INIT&LO ;BOOT INI 
T 

STA DOSINI 
LOA *INIT/HI 
STA DOSINI+1 
JMP JI 

4060 *= S2E2 ;LOAD AND GO INIT 
ADR 

407 0 .WORD INITI 
4080 . END 
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Commodore

Garbage Collection
Part 2

Jim Butterfield, Associate Editor

Last month, toe looked into some of the causes of

garbage collection delays, and investigated some of

its working mechanisms. It's time to put our knowl

edge to work by developing some rules.

The following program will help us see the rules

by means of examples:

100 DIM A$(800)

110 FOR J=l TO 800

120 A$(J)="A"

130 NEXT J

140 PRINT "X"

150 PRINT FRE(0)

160 PRINT "Y"

Rules of Garbage Collection
Rule 1: There are static (in place) strings and dy

namic (created) strings. Only dynamic strings

have garbage collection consequences.

Proof: RUN the above program which contains

only static strings. There will be no significant

delay between the printing of X and Y. Now

change line 120 to read:

120A$(J)=CHR$(65)

RUN once again; there will be a significant pause

between the printing of X and Y.

Rule 2: Garbage collection time depends on the

number of dynamic strings you keep, not what

you throw away.

Proof: Change line 120 to read:

120 A$(J) = CHR$(65):A$(J)="A"

RUN the program. Even though we're throwing
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away a large amount of garbage (the first

A$(j)=), there's no significant delay.

Rule 3: Performing a garbage collection saves

you no time on the next one.

Proof: Enter line 120 as:

120 A$(J)=CHR$<65)

RUN and note the delay. Now type: GOTO 140.

Note that the delay is exactly the same as before;

the previous collection saved us no time.

Rule 4: Doubling the number of strings will mul

tiply the delay by 4. Mathematically, we can say

that the time varies as the square of the number

of strings.

Proof: Change the value of 800 in lines 100 and

110 to 400. RUN and note that the delay be

tween the printing of X and Y drops to one-

quarter of the previous time.

This last rule is the killer. You might work

out a test program using ten strings, and when

your program works satisfactorily expand to one

thousand items. But your garbage collection time

doesn't increase by a factor of 100; it jumps to

10,000 times the original delay. This could be

come crippling.

Fixing The Problem

If you know what to look for, you can usually

avoid massive garbage collection delays. There's

no single technique that will do the job. It's best

to investigate what's causing the garbage and de

cide on the appropriate action to eliminate the

problem.

Here's a list of techniques to get around the

Commodore 
Garbage Collection 

Part 2 
Jim Butterfield, Associate Editor 

Last month, we looked into some of the causes of 
garbage col/ection delays, and investigated some of 
its working mechanisms. It's time to put our knowl­
edge to work by developing some rules. 

The following program will help us see the rules 
by means of examples: 

lilil DIM A$(Bilil) 
llil FOR J=1 TO Bilil 
12il A$(J)="A II 

13il NEXT J 
14il PRINT "X" 
ISil PRINT FRE(il) 
163 PRINT "yn 

Rules of Garbage Collection 
Rule 1: There are static (in place) strings and dy­
namic (created) strings. Only dynamic strings 
have garbage collection consequences. 
Proof: RUN the above program which contains 
only static strings. There will be no significant 
delay between the printing of X and Y. Now 
change line 120 to read: 

120 A$0l~CHR$(65) 

RUN once again; there will be a significant pause 
between the printing of X and Y. 
Rule 2: Garbage collection time depends on the 
number of dynamic strings you keep, not what 
you throwaway. 
Proof: Change line 120 to read: 

120 A$0l~CHR$(65):A$0l~"A" 

RUN the program. Even though we're throwing 
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away a large amount of garbage (the first 
A$O)=), there's no significant delay. 
Rule 3: Performing a garbage collection saves 
you no time on the next one. 
Proof: Enter line 120 as: 

120 A$0l ~CHR$(65) 

RUN and note the delay. Now type: GOTO 140. 
Note that the delay is exactly the same as before; 
the previous collection saved us no time. 
Rule 4: Doubling the number of strings will mul­
tiply the delay by 4. Mathematically, we can say 
that the time varies as the square of the number 
of strings. 
Proof: Change the value of 800 in lines 100 and 
110 to 400. RUN and note that the delay be­
tween the printing of X and Y drops to one­
quarter of the previous time. 

This last rule is the killer. You might work 
out a test program using ten strings, and when 
your program works satisfactorily expand to one 
thousand items. But your garbage collection time 
doesn't increase by a factor of 100; it jumps to 
10,000 times the original delay. This could be­
come crippling. 

Fixing The Problem 
If you know what to look for, you can usually 
avoid massive garbage collection delays. There's 
no single technique that will do the job. It's best 
to investigate what's causing the garbage and de­
cide on the appropriate action to eliminate the 
problem. 

Here's a list of techniques to get around the 



/ SUPER FORTH 64' \
TOTAL CONTROL OVER YOUR COMMODORE-64"

USING 0SLY WORDS

MAKING PROGRAMMING FAST, FUN AND EASY!

MORE THAN JUST A LANGUAGE...

A compl«i». Mly-inl*grat*d program development iytl«m.

Home Use. Fas? Gainn, Graphicv Dato Acquiiii'on. Butinvu

Real Time Prmeii Ccnlrot. Communkalroni. Robehct. Scientific. Artificial Intelligence

A Powerful Supeuet of MVPfORTH/FORTH 79 * Ext. for th« beginner or professional

• 30 io 600 1 (oiler Ihon Bow: • SPRITE-EDITOR

1 1(4 1 ihe programming time

■ Easy full control of oil sound, hi rei.

graphic!, color, sprite, planing line &

cle

• Controllable SPLIT-SCREEN Diiploy

« Includes nreraciive inferpretgr £ compiler

• Forth virtual memory

• Full cunor Screen Editor

dillnbulicn wit hour IrCeniing

• FORTH equivalent Kernel Routines

• Condilionol Macro Aiiembler

• Meeh all Forth 79 standards*

• Source icreeni provided

• Compatible with the boo. "Starting Forth"

by Leo Brodie

• A«en to all I/O porti RS232. IEEE,

including memory & irilernjpti

• ROMABLE cods geneiotot

• MUSIC EDITOR

Accesi oil C-64 peripheral! including 4040

dri.e

Single disk drive backup utility

Dili. & Coisetle boied. Diik .ncluded

Full disk usage —A80 Sectors

Supports oil Commodore file type* and

Forth Virtual diik

Acceti io 20K RAM underneath ROM

Vectored kernel words

TRACE facility

DECOMPILER facility

Full Sinng Handling

A5CII error meiiages

fLOATIHG POINT MATH SIN/COS 4 SORT

Tuto nplat provided, in

SUPER FORTH 64- =

■ EUPERFORTHW ■

• INTERRUPT routines provide eosy contro

of hardware time's, olarmi and device

• USER Support

SUPER FORTH 64* —efcd <«*

BASIC

FORTRAN

ASSEMBLER

I Languages Con sir Uv 15 Program Function l

A SUPERIOR PRODUCT Call-
in every way! A. o low (4]5j 65|'.3|60

price of only * '

$96 PARSEC RESEARCH
^ Drawer 1776, Fremont, CA 94538

DUCES DISKETTE COST 50%!
Make use ot the back of your 5VV Diskettes

and SAVE

• xuuiUi XttTfM tools make it easy.

• Adds the precise notch where you need ft

Doubles diskette space or MONEY BACK!

smwm; \wrvH i
Cuts square nolch for users of

Apple, II, II f, lie, 111,

Franklin and Commodore.

only $14.95 each
add SI-50 each P&H ($4.50 each foreign P&H)

\ litHIM NOTCH II
Cuts square notch and Va inch round
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with a difference!

SuperTerm — the only software that communicates with

them all! Information networks such as CompuServe;
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boards.

Professionals and students: SuperTerm's VT102 emulation

gets you on-line in style. Advanced video features, graphics,

full-screen editing, 80/132 column through sidescrolling,

extended keyboard — perfect for EDT, DECMail, etc. Even

download your workfiles and edit off-line! Full printer and

editor support; other emulations available.

Researchers and writers: SuperTerm's built-in text editor

helps you create, edit, print, save, send and receive text

files — articles, stories, reports, inventories, bibliographies — in

short, it's your Information work station. Access

CompuServe, Dow Jones Information Network,

Dialog/Knowledge Index. Western Union's Easylink. The

Source, and many more. Optional Sprinter accessory saves

printing time and S (see below).

Computer hobbyists: Join in the fun of accessing hundreds

of free bulletin board systems (BBS) for Commodore, Apple,

TRS-80, etc. Text mode with all BBS systems; up/downloading

with Commodore BBS systems (Punter protocol). Special

protocol for up/downloading with other SuperTerm owners.
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concurrent printing — as text appears on your screen, it's

simultaneously printed on your printer. Includes all necessary

hardware for connecting your parallel printer and computer

via the cartridge port. Simply plug-in and go. Free utility

software for printing and listing as a stand-alone interface.

Requires: parallel printer such as Epson. Gemini, Microline. C.Jtoh.

(Mm. speed 35cps.|
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SuperTerm - the only software that communicates with 
them alllinformariqn networks such as CompuServe; 
business and university mainframes; free hobby bulletin 
boards. 

Professionals and students: SuperTerm's VTl02 emulation 
gets you on-line in style. Advanced video features. graphics, 
fuU-screen editing, 80/132 column through sidescrolling. 
extended keyboard - perfect for EDT. DECMaiJ. etc. Even 
download your workfiles and edit off-linel Full printer and 
editor support; other emulations available. 

Researchers and writers: SuperTerm's built-in text editor 
helps you create. edit print, save, send and receive text 
files - articles, stories, reports. inventories, bibliographies - in 
short. it's your Information work station. Access 
CompuServe, Dow Jones Information Network. 
Dialog/Know ledge Index. Western Union 's Easylink, The 
Source, and many more. Optional Sprinter accessory saves 
printing time and S (see below). 

Computer hobbyists: Join in the fun of accessing hundreds 
of free bulletin board systems {BBS) for Commodore, Apple, 
TRS-BO, etc. Text mode with all BBS systems; up/downloading 
w ith Commodore BBS systems (Punter protOCOl), Special 
protocol for up/downloading w ith other SuperTerm owners. 
Popular " redial-if-busy" feature for use w ith automodems. 

Get the information you need, for business o r tor tun, 
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SPRINTER Accessory , ,S6995 
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concurrent printing - as text appears on your screen, irs 
simultaneously printed on your printer, Includes all necessary 
hardware for connecting your parallel printer and computer 
via the cartridge port. Simply plug-in and go. Free utility 
software for printing and listing as a stand-alone interface. 

Requlfes:parallel printer such as Epwn. Gemini, MicroUne. C.Uoh. 
IMIn, speed 35 c~1 

CommOdore 64 is a trademark of Commodore ElectronICS. ltd. 

Send for 8 free brochure. 



garbage collection hang-up.

1. Don't Move Strings Around

Suppose we are writing a program to input sev

eral names and sort them into alphabetical order.

It would seem logical to move the names so as to

put them into the right place. Don't. Use an in

dex array, which contains only numbers: Move

the index values, not the strings.

A simple example:

100 PRINT "INPUT TEN NAMES"

110 DIM N${10),I%(10)

120 FOR J=l TO 10

130 PRINT "NAME";J;

140 INPUT N$(J)

150 I%(J)=J

160 NEXT J

170 PRINT "SORTING..."

180 FOR J=9 TO 1 STEP -1

190 FOR K=l TO J

200 IF N$(I%(K)) <= N$(I%(K+1)) GOTO 220

210 I=I%(K):I%(K)=I%(K+1):I%(K+1)=I

220 NEXT K,J

230 FOR J=l TO 10

240 PRINT NS(I%(J))

250 NEXT J

The above program uses a bubble sort technique,

which is notoriously inefficient; but the point

here is that the strings N$(..) are never moved.

Thus, there can be no garbage collection. Note

that the index array must be initialized before

use—see line 150.

2. Clean Up Between Blocks

Suppose you're reading in a large file of students

from various classes. For a number of reasons—

especially processing convenience and shortage

of memory—you don't read in all the students.

Instead, you read and process a class at a time.

Before reading in the next class, set all stu

dent names, to null strings. Now, force a garbage

collection with a statement such as Z=FRE(0).

There will be few or no strings to keep, so gar

bage collection will be fast. When the next block

of data—the next class—comes in, it will have

freshly cleaned memory to use.

3. Do Local Cleanups

Many programs like to build strings from GET

statements. The code often looks like this:

500 PRINT "TYPE IN YOUR NAME"

530 N=""

540 GET K$:IF K$="" GOTO 540

550 IF K$=CHR$(13) GOTO 600

560 N$=N$+K$

570 GOTO 540

600 REM CONTINUE

This sort of thing creates a lot of garbage. Every

time line 550 is executed, a new N$ is created

and the old one is thrown away; and N$ gets

bigger and bigger all the time. There's also gar-
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bage from K$, but it's only a single character at a

time.

If N$ and K$ were our only strings, we'd

have no problem. Garbage collection time de

pends only on what you keep, not what you

throw away; and keeping two strings isn't much

work. However, if this were part of a program

which also had a thousand names and addresses,

we'd be in trouble; everything would need to be

reclaimed, and the delays would become imprac-

tically long.

Local Collection

If we're careful, we can get around this problem

by setting the stage for a "local" collection. We

might reason as follows: During the above code,

N$ and K$ are our only working strings. If we

make all the other strings disappear momen

tarily, we may generate all the garbage we like,

since garbage collections will be virtually in

stantaneous. When we're finished, we must care

fully force one last collection to get rid of any

leftover garbage, and then make these missing

strings reappear.

We can do this by temporarily moving the

top-of-BASIC pointer down to match the dy

namic string pointer. This will fool the garbage

collection routine into thinking that there are no

dynamic strings except the ones we have just cre

ated. But we must remember to put the top-of-

BASIC pointer back when the job is finished, or

we'll suffer permanent loss of memory.

The top-of-BASIC pointer may be found on

the VIC and 64 at addresses 55 and 56. We must

save the values there so that we can replace

them later, and then use the contents of the

string pointer (51 and 52) to change the top-of-

BASIC pointer. (In the PET/CBM, the top-of-

BASIC pointer is at 52 and 53, and the string

pointer is at 48 and 49. We'll show the program

ming for the VIC/64 below, but you may adjust

it for your machine.)

garbage collection hang-up. 
1. Don 't Move Strings Around 
Suppose we are writing a program to input sev­
eral names and sort them into alphabetical order. 
It would seem logical to move the names so as to 
put them into the right. place. Don't. Use an in­
dex array, which contains only numbers: Move 
the index values, not the strings. 

A simple example: 

100 PRINT "INPUT TEN NAMES" 
110 DIM N$(10),I%(10) 
120 FOR J=l TO 10 
130 PRINT "NAME" :J: 
140 INPUT N$(J) 
150 1% (J)=J 
160 NEXT J 
170 PRINT "SORTING •• . " 
180 FOR J=9 TO 1 STEP -1 
190 FOR K=l TO J 
200 IF N$(I%(K» (= N$(I%(K+1» GOTO 220 
210 I=I%(K):I%(K)=I%(K+1):I%(K+1)=I 
220 NEXT K,J 
230 FOR J=l TO 10 
240 PRINT N$(I%(J» 
250 NEXT J 

The above program uses a bubble sort technique, 
which is notoriously inefficient; but the point 
here is that the strings N$( .. ) are never moved. 
Thus, there can be no garbage collection. Note 
that the index array must be initialized before 
use-see line 150. 

2. Clean Up Between Blocks 
Suppose you're reading in a large file of students 
from various classes. For a number of reasons­
especially processing convenience and shortage 
of memory-you don't read in all the students. 
Instead, you read and process a class at a time. 

Before reading in the next class, set all stu­
dent names, to null strings. Now, force a garbage 
collection with a statement such as Z=FRE(O). 
There will be few or no strings to keep, so gar­
bage collection will be fast. When the next block 
of data-the next class-comes in, it will have 
freshly cleaned memory to use. 

3. Do Local Cleanups 
Many programs like to build strings from GET 
statements. The code often looks like this: 

500 PRINT "TYPE IN YOUR NAME" 
530 N=" II 
540 GET K$:IF K$="" GOTO 540 
550 IF K$=CHR$(13) GOTO 600 
560 N$=N$+K$ 
570 GOTO 540 
600 REM CONTINUE •. •• . 

This sort of thing creates a lot of garbage. Every 
time line 550 is executed, a new N$ is created 
and the old one is thrown away; and N$ gets 
bigger and bigger all the time. There's also gar-
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bage from K$, but it's only a single character at a 
time. 

If N$ and K$ were our only strings, we'd 
have no problem. Garbage collection time de­
pends only on what you keep, not what you 
throwaway; and keeping two strings isn't much 
work. However, if this were part of a program 
which also had a thousand names and addresses, 
we'd be in trouble; everything would need to be 
reclaimed, and the delays would become imprac­
tically long. 

Local Collection 
If we're careful, we can get around this problem 
by setting the stage for a "local" collection. We 
might reason as follows: During the above code, 
N$ and K$ are our only working strings. If we 
make all the other strings disappear momen­
tarily, we may generate all the garbage we like, 
since garbage collections will be virtually in­
stantaneous. When we're finished, we must care­
fully force one last collection to get rid of any 
leftover garbage, and then make these missing 
strings reappear. 

We can do this by temporarily moving the 
top-of-BASIC pointer down to match the dy­
namic string pointer. This will fool the garbage 
collection routine into thinking that there are no 
dynamic strings except the ones we have just cre­
ated. But we must remember to put the top-of­
BASIC pointer back when the job is finished, or 
we'll suffer permanent loss of memory. 

The top-of-BASIC pointer may be found on 
the VIC and 64 at addresses 55 and 56. We must 
save the values there so that we can replace 
them later, and then use the contents of the 
string pointer (51 and 52) to change the top-of­
BASIC pointer. (In the PET I CBM, the top-of­
BASIC pointer is at 52 and 53, and the string 
pointer is at 48 and 49. We'll show the program­
ming for the VIC / 64 below, but you may adjust 
it for your machine.) 



Here's how we would change the above

coding to eliminate garbage collection dangers:

500 PRINT"TYPE IN YOUR NAME"

510 A1=PEEK(55):A2=PEEK(56)

520 POKE 55,PEEK(51):POKE 56,PEEK{52)

530 N=""

540 GET KS:IF KS="" GOTO 540

550 IF K$=CHR?(13) GOTO 580

560 N$=N$+K$

570 GOTO 540

580 2=FRE(0)

590 POKE 55,Al:POKE 56,A2

600 REM CONTINUE

It seems complex, and you must indeed program

with great care. But it solves the problem.

4. Use Numeric Values

Who says that everything that seems alphabetic

must be a string? A month can be coded 1 to 12;

a grade of A to F can be a numeric from 1 to 6.

Where the number of possible strings is

limited—a class, a region, an airline—using a nu

meric system is quite feasible. You can always

look up the string you want by using the number

as an index and getting the name out of an array.

I wouldn't recommend that we all lose our

names and become numbers within the com

puter. But a little sensible data reduction can save

a lot of garbage collection.

5. Brute Force

Sometimes conventional methods fail. Your data

consists of a large number of names which have

been read in from a file. You need to make

changes to a substantial number of these names.

There seems to be no way you can control the

amount of garbage. What then?

Use The Disk

When all else fails, write out all your strings to

disk. Set the strings to null values and force a

garbage collection—this will take place instanta

neously. Now read them back in to the newly

cleaned-up memory.

You can watch the string pointer (addresses

51 and 52 on the VIC/64), and when it seems to

be getting near the danger point, initiate this

whole operation. At least it will be under your

control; you can print a message to the user

(TAKE A BREAK WHILE I UNSCRAMBLE MY

BRAINS), and may even get the bonus of having

generated a data backup or checkpoint in case of

loss of power.

And it's a lot better than having the machine

go dead for twenty minutes or more.

Copyright © 1983 Jim Butterfield Q

This Publication
is available in Microform.

University Microfilms International

Please send additional informalion

for

Name

Institution

Street

City

Slate Zip

Ininw nrpuMK.-Mu.il >

300 North Zeeb Road. Dcpi. P.R.. Ann Arbor. Mi. 4H1O6

®

wabash
When it comes to Flexible Disks,

nobody does it better than Wabash.

MasterCard, Visa Accepted.

Call Free: (800) 235-4137

PACIFIC

EXCHANGES

100 Foothill Blvd.
San Luis Obispo. CA

93401. (In Cal. call
(805) 543-1037)

Here's how we would change the above 
coding to eliminate garbage collection dangers: 
500 PRINT"TYPE IN YOUR NAME" 
510 A1=PEEK(55):A2=PEEK(56) 
520 POKE 55,PEEK(51):POKE 56,PEEK(52) 
530 N=II" 
540 GET K$:IF K$="" GOTO 540 
550 IF K$ =CHR$(13) GOTO 580 
560 N$=N$+K$ 
570 GOTO 540 
580 Z=FRE(0) 
590 POKE 55,A1:POKE 56,A2 
600 REM CONTINUE •.... 

It seems complex, and you must indeed program 
with great care. But it solves the problem. 
4. Use Numeric Values 
Who says that everything that seems alphabetic 
must be a string? A month can be coded 1 to 12; 
a grade of A to F can be a numeric from 1 to 6. 

Where the number of possible strings is 
limited-a class, a region, an airline-using a nu­
meric system is quite feasible. You can always 
look up the string you want by using the number 
as an index and getting the name out of an array. 

I wouldn't recommend that we all lose our 
names and become numbers within the com­
puter. But a little sensible data reduction can save 
a lot of garbage collection. 
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5. Brute Force 
Sometimes conventional methods fail . Your data 
consists of a large number of names which have 
been read in from a file . You need to make 
changes to a substantial number of these names. 
There seems to be no way you can control the 
amount of garbage. What then? 

Use The Disk 
When all else fails, write out all your strings to 
disk. Set the strings to null values and force a 
garbage collection-this will take place instanta­
neously. Now read them back in to the newly 
cleaned-up memory. 

You can watch the string pointer (addresses 
51 and 52 on the VIC/64), and when it seems to 
be getting near the danger point, initiate this 
whole operation. At least it will be under your 
control; you can print a message to the user 
(TAKE A BREAK WHILE I UNSCRAMBLE MY 
BRAINS), and may even get the bonus of having 
generated a data backup or checkpoint in case of 
loss of power. 

And it's a lot better than having the machine 
go dead for twenty minutes or more. 
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NEWS PRODUCTS

Stress Reduction

Software

Relax, a computer-controlled

biofeedback system aimed at

stress reduction, is available

from Synapse Software for the

Atari, Commodore, Apple, and

IBM personal computers.

The system allows the user

to observe and measure his or

her stress levels on a video

monitor or television set, and

provides a method to attempt to

reduce those levels.

A headband with three

electromyograph (EMG) sensors

measures tension in the fore

head's frontalis muscle. The

software converts these mea

surements into visual patterns

designed to monitor the stress

level. An audio tape has a pro

gram of therapeutic relaxation

exercises, and a workbook pro

vides guidelines for reducing

stress and establishing a per

sonal stress management profile.

Relax is available for

$139.95.

Synapse Software

5221 Central Avenue

Richmond, CA 94804

(415) 527-7751

Apple Educational

Games

Methods and Solutions, Inc.,

has announced its Mindplay line

of educational software games

that teach children from four

years of age and up skills in

measurement, following direc

tions, memory, map reading,

tactics, vocabulary, grammar,

art, and mathematics.
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The six educational games

in the series include Bake &

Taste, programs that teach

youngsters to measure and fol

low directions; Dyno-Quest, a

game of memory, map reading,

tactics, and the discovery of

dinosaurs; Picture Perfect, a

joystick-based game that teaches

children to draw and to color

shapes, designs, and animals;

Race the Clock, a matching game

of words and hidden pictures;

Cat 'n Mouse, a maze game using

word and picture associations;

and Math Magic, a monster-

filled arcade game that teaches

addition and subtraction.

The games are priced from

$34.95, and are available for the

Apple II family of computers

and for the IBM PC and PCjr.

They will be available for the

Commodore 64 this fall.

Methods and Solutions, Inc.

300 Unicorn Park

Woburn, MA 01801

(617)933-3298

Coleco Adam

Data Packs

Victory Software has introduced

blank data packs for the Coleco

Adam computer. The blank,

preformatted tapes store about

250 pages of information.

The tapes are available for

a suggested price of $3.98.

Victory Software has also

announced its new line of

games for the Adam, including

Bounty Hunter ($19.95), an Old

West text adventure game.

Victory Software Corporation

1410 Russell Road

Paoli, PA 19301

(800) 243-1515

(215) 296-3787

Apple, IBM

Classroom Software

Classmate, a classroom grading

and attendance software pack

age, has been released by

Davidson & Associates for the

Apple II, He and II+ , and the

IBM PC, PCjr and XT.

The program allows users

to enter, modify, and store an

unlimited number of class lists

for up to 51 students. It stores

grades, attendance records and

teacher comments, and com

putes weighted averages, graphs

grade distribution, class

rankings and final grades, and

displays or prints out all records.

The program also can sort

by student name or class des

ignation, and can display or

print out individual scores,

either on a particular assign

ment or for all assignments.

The program will give out

either a single student's or a full

class's complete or partial record.

In addition, the program

can generate individualized par

ent and student reports.

Classmate is available for

$49.95.

Davidson & Associates

6069 Groveoak Place, #12

Rancho Palos Verdes, CA 90274

(213) 383-9473

Foreign Language

Tutorials

Soflight Software, a division of

M. P. Computer Services Cor

poration, has introduced a new

product line of foreign language

development software.

The programs were de-

NEWS&PRODUCTS 

Stress Reduction 
Software 
Relax, a computer-controlled 
biofeedback system aimed at 
stress reduction, is available 
from Synapse Software for the 
Atari, Commodore, Apple, and 
IBM personal computers. 

The system allows the user 
to observe and measure his or 
her stress levels on a video 
monitor or television set, and 
provides a method to attempt to 
reduce those levels. 

A headband with three 
electromyograph (EMG) sensors 
measures tension in the fore­
head's frontalis muscle. The 
software converts these mea­
surements into visual patterns 
designed to monitor the stress 
level. An audio tape has a pro­
gram of therapeutic relaxation 
exercises, and a workbook pro­
vides guidelines for reducing 
stress and establishing a per­
sonal stress management profile. 

Relax is available for 
$139 .95. 
Syllapse Software 
5221 Celltral Avellue 
Richmolld, CA 94804 
(415) 527-7751 

Apple Educational 
Games 

Methods and Solutions, Inc., 
has announced its Mindplay line 
of educational software games 
that teach children from four 
years of age and up skills in 
measurement, following direc­
tions, memory, map reacling, 
tactics, vocabulary, grammar, 
art, and mathematics. 
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The six educational games 
in the series include Bake & 
Taste, programs that teach 
youngsters to measure and fol­
low directions; Dyl1o-Quest, a 
game of memory, map reading, 
tactics, and the discovery of 
clinosaurs; Picture Perfect, a 
joystick-based game that teaches 
children to draw and to color 
shapes, designs, and animals; 
Race the Clock, a matching game 
of words and hidden pictures; 
Cat 'II Mouse, a maze game using 
word and picture associations; 
and Math Magic, a monster­
filled arcade game that teaches 
addition and subtraction. 

The games are priced from 
$34.95, and are available for the 
Apple II family of computers 
and for the IBM PC and PCjr. 
They will be available for the 
Commodore 64 this fall. 
Methods alld Solutiolls, Illc. 
300 Ullicorn Park 
Woburn, MA 01801 
(617) 933-3298 

Coleco Adam 
Data Packs 

Victory Software has introduced 
blank data packs for the Coleco 
Adam computer. The blank, 
preformatted tapes store about 
250 pages of information. 

The tapes are available for 
a suggested price of $3.98. 

Victory Software has also 
announced its new line of 
games for the Adam, including 
Boullty HUllter ($19.95), an Old 
West text adventure game. 
Victory Software Corporatioll 
1410 Russell Road 
Paoli, PA 19301 
(800) 243-1515 
(215) 296-3787 

Apple, IBM 
Classroom Software 

Classmate, a classroom grading 
and attendance software pack­
age, has been released by 
Davidson & Associates for the 
Apple II, lie and II +, and the 
IBM PC, PCjr and XT. 

The program allows users 
to enter, modify, and store an 
unlimited number of class lists 
for up to 51 students. It stores 
grades, attendance records and 
teacher comments, and com­
putes weighted averages, graphs 
grade distribution, class 
ran kings and final grades, and 
displays or prints out all records. 

The program also can sort 
by student name or class des­
ignation, and can display or 
print out individual scores, 
either on a particular assign­
ment or for all assignments. 

The program will give out 
either a single student's or a full 
class's complete or partial record. 

In addition, the program 
can generate individualized par­
ent and student reports. 

Classmate is available for 
$49.95. 
Davidsoll & Associates 
6069 Groveoak Place, #12 
Rallcho Palos Verdes, CA 90274 
(213) 383-9473 

Foreign Language 
Tutorials 

Soflight Software, a division of 
M. P. Computer Services Cor­
poration, has introduced a new 
product line of foreign language 
development software. 

The programs were de-



signed for the Apple II and He,

with software for the Atari and

IBM PC and PCjr to be avail

able in the future.

One disk drive is required

to run the program.

All programs teach 1000 of

the most common words in the

target language. Where words

have more than one meaning,

the program allows for those

other meanings, along with En

glish translation.

The package retails for

$56.95. Languages currently

available include Spanish,

French, German, Italian, Biblical

Hebrew, modern Hebrew, and

Arabic. Latin, Russian, Polish,

Swedish, and classical Greek

will be available in the near

future.

Each language program is

menu-driven with sequential re

view, random review, and quiz

options.

Soflight Software

2223 Encinal Station

Sunnyvale, CA 94087

(408) 735-0871

Personal Finances

Software

A software product designed to

help consumers make personal

financial decisions has been an

nounced by Electronic Arts.

Called Financial Cookbook, the

program contains "recipes," or

formulas, that produce answers

about money matters.

Through the program's 32

different recipes, users can fig

ure such data as returns on in

vestments, effective tax shelters

and IRAs, effects of inflation,

mortgage calculations, and tax

rates.

Each recipe asks the user to

enter variables, such as interest

or inflation rates, and then

makes calculations based on

those numbers.

Calculations for 11 basic tax

shelters available to most con

sumers are found in the recipes.

The instruction manual includes

a tutorial, recipe instructions,

and index.

Financial Cookbook is avail

able for the entire Apple II line,

the IBM PC and PCjr, Commo

dore 64, and Atari 800.

Suggested retail price is $50.

Electronic Arts

2755 Campus Drive

San Mateo, CA 94403

(415) 571-7171

Text Adventure

For Youngsters

Infocom has announced Sea-

stalker, an interactive text ad

venture game for ages 9 and up.

In it, players aboard the

specially equipped submarine

Scimitar must save the Aqua-

dome, earth's first undersea re

search station.

Unfortunately, the Scimitar

hasn't been tested in deep

water, and the crew of the

Aquadome may have a traitor in

its ranks. If the right course isn't

charted, players might end up

as shark bait.

Solving hints are included

in the game package.

Seastalker is available for

the Apple II, Atari, Commodore

64, IBM PC and PCjr, and TI-

99/4A at a cost of $39.95.

Infocom, Inc.

55 Wheeler St.

Cambridge, MA 02138

(617)492-1031

New Product releases are selected from sub

missions for reasons of timeliness, available

space, and general interest to our readers. We

regret that we are unable to select all new

product submissions for publication. Readers

should be aware that we present here some

edited version of material submitted by ven

dors and are unable to vouch for its accuracy

at time of publication.

COMPUTE! welcomes notices of up

coming events and requests that the

sponsors send a short description, their

name and phone number, and an address

to which interested readers may write for

further information. Please send notices

at least three months before Die date of the

event, to: Calendar, P.O. Box 5406,

Greensboro, NC 27403. ©

COMMODORE 64
HACKERS ONLY
*B00KWARE FROM ABACUS*

■ • • Unravel the mysteries ol the

misunaerstood floppy disk.

300+ pages din-depth Infor

mation. Sequential, relative

random tiles. Many useful

utilities 1541 ROM listing

fully commented S19.95

•••• A machine language

reference guide specifically to

the Commodore 64. All in

structions fully explained.

With these complete program

listings tor an ASSEMBLER,

DISASSEMBLERS 6510 sim

ulator. 200+ pages S19.9S

* * 300+ page detailed guide to

ihe internals of your lavorite

computer. Covers graphics,

synthesizer, kernal. BASIC.

Includes full commented

ROM listings. 119.95

OTHER TITLES COMING SOON!

ASK FOR FREE CATALOG
FOR QUICK SERVICE

PHONE 616-241-5510

Abacus IffflM Software
P.O. Box 7211 Grand Rapids, Ml 49510 Add $2.00

postage and handling. Foreign add $4.00. Michigan

residence add 4%. MC, VISA, AMEX accepted.

i:basf diskettes

$1.76 with library ca8ei11i

DIGITAL CASSETTES

C-10for35c(100Lot)!!!!
FOR YOUR COMPUTER

ALL DISKS AND CASSETTES ARE

-100% ERROR FREE (Diskette! Fully Certified)-

-LIFETIME GUARANTEED-

- CUSTOM LENGTHSAVAILABLE-

COMPUTER TAPE PRICES

25 LOT 100 LOT 1000 LOT

C-10 .50/12.50 .35/35.00 .30/300.00

C-20 .50/13.75 .40/40.00 .35/350.00

C-30 .60/15.00 .45/45.00 .40/400.00

BASF DPS GRADE TAPES

C-10 .55/13.75 .40/40.00 .35/350.00

C-20 .60/15.00 .45/45.00 .40/400.00

C-30 .65/16.25 .50/50.00 .45/450.00

iwAUTYNOftELCO CASSETTE CASE..
AND LABEL PRICES

I WITH CASSETTE ORDERS ONL Y]

25-249Cases/.20Ea. 250/.13Ea. 1000/. 11 Eh.

Labels - Sheet .20 12/.20 120/1.70 1200/14.50

Tractor Feed Cassette Labels 11 up) 1000/14,50

-INTRODUCTORY OFFER-

BASF 5 'A Single Side Double Density Diskettes

with...Hub Ring. Label. Jacket, W/Protect Stickers

-Free Herd Library Case with Every 10 Disks—

10 LOT 20 LOT 50 LOT 100 LOT

2.00/20.00 1.95/39.00 1.80/90.00 1.75/175.00

All Prices Include U.S. Shipping & Handling

— Write For Volume Prices—

-Phone Orders Add $2.50 C.O.D. Fee-

(Canadian Customers May Call ot

Write for Shipping Costsl

Send Cashier's Checks, Money Orders. 6 Checks to:

CASS-A-TAPES

BOX 8123-C

KANSAS CITY, MO. 64112

816-444-4651
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signed for the Apple 11 and lie, 
with software for the Atari and 
IBM PC and PCjr to be avail­
able in the futm e. 

One disk drive is required 
to run the program. 

All programs teach 1000 of 
the most common words in the 
target language. Where words 
have more than one meaning, 
the program allows for those 
other meanings, along with En­
glish translation. 

The package retails for 
$56.95 . Languages currently 
available include Spanish, 
French, German, italian, Biblical 
Hebrew, modern Hebrew, and 
Arabic. Latin, Russian, Polish, 
Swedish, and classical Greek 
will be available in the near 
fu ture . 

Each language program is 
menu-driven with sequential re­
view, random review, and quiz 
options. 
Soflight Software 
2223 Ellcillal Statio ll 
SUIIIlyva le, CA 94087 
(408) 735-0871 

Personal Finances 
Software 
A software product designed to 
help consumers make personal 
financial decisions has been an­
nounced by Electronic Arts . 
Ca lled Fillallcial Cookbook, the 
program contains " recipes," or 
formulas, that produce answers 
about money matters. 

Through the program's 32 
different recipes, users can fig­
ure such data as returns on in­
vestments, effective tax shelters 
and lRAs, effects of inflation, 
mortgage calculations, and tax 
rates. 

Each reci pe asks the user to 
enter variables, such as interest 
or inflation rates, and then 
makes calculations based on 
those numbers. 

Calcula tions fo r 11 basic tax 
shelters available to most con­
sumers are found in the recipes. 
The instruction manual includes 

a tutorial, recipe instructions, 
and index. 

Financial Cookbook is avail­
able for the entire Apple II line, 
the IBM PC and PCj r, Commo­
dore 64, and Ata ri 800 . 

Suggested retail price is $50. 
Electrollic Arts 
2755 Campus Drive 
Sail Ma teo, CA 94403 
(415) 571 -7171 

Text Adventure 
For Youngsters 
Infocom has announced Sea­
slalker, an interactive text ad­
venture game for ages 9 and up. 

In it, players aboard the 
specia lly e.quipped submarine 
Scimitar must save the Aqua­
dome, earth 's first undersea re­
search station. 

Unfortunately, the Scimitar 
hasn't been tested in deep 
water, and the crew of the 
Aquadome may have a trai tor in 

COMMODORE 64 
HACKERS ONLY 
«BOOKWARE FROM ABACUS « 
r --;;;;:--, . ... Um3vel the mYSlertH 01 tile 

misunderstood IIoppy tIIsk. 
300+ pages of in-depth Infor· 
mation. Sequenllal. ,elaINe 
random files. M1ny useful 
utilities. 1541 ROM liStillQ 
fully commented. S1U5 

•• • • A machine langllloe 
reference gt.ide spedllaly II 
lIle Commodore 50t AI In· 
structions tufty nplaiOfd. 
\,{r.h these ampIete program 
btings lor an ASSEMBLER, 
DISASSEMBLER & 6510 sim 
ulalor. 200+ Pioes. $1'.15 

••• 300+ page detailed guide to 
the in ternals 01 your llVOfit! 
comlX/t!f. Covers graphics, 
synthesizer. kernal , BASIC. 
Includes fu ll commenl!d 
ROM listings. $11.85 

OTHER TiTlES COMING SOONI 
ASK FOR FREE CATALOG 

FOR QUICK SERVICE 

PHONE 616-241-5510 
AbiKUi IHIIHffil Software 

P.O. 8017211 Gl1Ind Rapid s, MI 49510 Add $2.00 
postage and handling. Foreign add $4 .00. Michigan 
residence add 4%. Me, VISA, AMEX accepted . 

its ranks. If the right course isn 't ~===~~~~~~~==~ 
charted, players might end up Ii " BASF DISKnTES 

as shark bait. , 1.7IiWITHUBRARYCABEIlIl 

Solving hints are included DIGITAL CASSETTES 
in the game package. C-10 for 35c (100 Lot)!11I 

Seaslalker is available for FOR YOUR COMPUTER 

h A I II A . C d All DISKS AND CASSETTES ARE ...••• t e pp e , tan, ommo ore - H'O .. 'AAOA FAEE 10 ... n .. F" '~ c.",,;,o, -
64, IBM PC and PCjr, and TI- ......••.• :.L~ ~~~~~.~~:':~~.~;~~:!;-......... . 
99/ 4A at a cost of $39.95 . 
I Ilfocom, Illc. 
55 Wh eeler St. 
Cambridge, MA 02138 
(61 7) 492-1031 

New Product releases are selected from sub­
missiolls for rcaSOllS of timeliness, available 
space, nlld general i llterest to our renders. We 
regret that we nre mmb/e to selecl all /lew 
product submissions for publication. Readers 
should be aware that we present here some 
edited version of material submitted by vell­
dors and nre wmble to vouch for its aCCIlracy 
at time of publicatioll. 

COM PUTE! welcollles 1I0lices of lI P­
COII/illg evellis allti reqlles ts thai the 
sponsors send n shari descriptio1/, their 
1/ame alld pholle III1111ber, alld all address 
10 which ill/eres/ed readers mny wrile for 
I I/rllter il1fol'ma/i01l. Please sel1d IIo/ ices 
nt lensl tllree 1II01ltils befor" tile dnteof tile 
cvellt , 10: Cnlelldnr, P.O. Box 5406, 
Greellsbol"Q, NC 27403. © 

- CUSTOM LENGTHS AVAILABLE­
COMPUTER TAPE PRICES 

lS LOT 100 LOT I(QHOT 
C· l0 .50/ 12.50 .35/ 35.00 .:J)/ 300.oo 
C·20 .50/ 13.75 .40/ 40.00 .35/ 350.00 
C·:J) .60 / 15.00 .45 /45.00 .40 /400.00 
···············8ASF DPS GRADE TAPES··············· 
C· lO .56 / 13.75 .40/40.00 ,35/350.00 
C·20 .60 / 15.00 .45 /45.00 .401400.00 
C·:J) .65/ 16,25 .50/ 50.00 .45 /450.00 
•••••••••••••••••••••••••••••••••••••• 
QUALITY NORELCO CASSnTE CASE •• • 

AND LABEL PRICES 
I WITH CA SSETTE ORDERS ONL Y) 

2S-249C'Ml/.20Ea . ZSlJI. 13 Ea . lCXXl /. l1 Ea. 
libel.· StwMlt .20 12/. 20 120/ 1.70 1200/ 14.50 
T,.ctor Feed Ceuene Labelsn upl lCXXl / 14.50 

INTRODUCTORY OFfER 
BASF 5 \4 Single Side Double Oenaity Diskettfll 

with",Hub Ring, Label. Jacket, W/ P,otect Stlckars 
- Free Herd Library C.se with Every 10 Dlalr.a-

10 LOT 20 LOT 50 LOT 100 LOT 
2.00/20.00 1.95 /39.00 1.80190.00 1.75 / 175.00 

All Prices Include U.S. Shipping & Handling 
- W,r'ra For Volume P,ica$-

- Phone Orders Add $2.50 C.O.D. Fee-
(Canadian Customers M . ... Ceo or 

Wrile for Shipping Costll 

Send Cashier' , Check.l, Money Orders. & Checks to: 

CASS-A-TAPES 
BOX BI23-C 

KANSAS CITY. MO. 641'2 
818--444--4$851 
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The Automatic Proofreader

For VIC 64, And Atari
Charles Brannon, Program Editor

At last there's a way for your computer to help you check

your typing. "TheAutomaticProofreader" will make entering

programs faster, easier, and more accurate.

The strong point of computers is that they excel at

tedious, exacting tasks. So why not get your computer

to check your typing for you?

With "The Automatic Proofreader" nestled in

your VIC-20, Commodore 64, or Atari computer, every

line you type in will be verified. It displays a special

code, called a checksum, at the top of the screen. The

checksum, either a number (VIC/64) or a pair of letters

(Atari), corresponds to the line you've just typed. It

represents every character in the line summed together.

A matching code in the program listing lets you com

pare it to the checksum which the Proofreader displays.

A glance is all it takes to confirm that you've typed the

line correctly.

Entering The Automatic Proofreader

Commodore (VIC/64) owners should type in Program

1. Program 2 is for Atari users. Since the Proofreader is

a machine language program, be especially diligent.

Watch out for typing extra commas, or a letter O for a

zero, and check every number carefully. If you make a

mistake when typing in the DATA statements, you'll

get the message "Error in DATA statements" when you

RUN the program. Check your typing and try again.

When you've typed in The Automatic Proofreader,

SAVE it to tape or disk at least twice before running it for

the first time. If you mistype the Proofreader, it may

cause a system crash when you first run it. By SAVEing

a copy beforehand, you can reLOAD it and hunt for

your error. Also, you'll want a backup copy of the

Proofreader because you'll use it again and again—

every time you enter a program from COMPUTE!.

When you RUN the Proofreader, the program will

be POKEd safely into memory, then it will activate

itself. If you ever need to reactivate it (RUN/STOP—RE

STORE or SYSTEM RESET will disable it), just enter

the command SYS 886 (VIC/64) or PRINT USR(1536)

for the Atari.

Using The Proofreader

Now, let's see how it works. LIST the Proofreader

program, move the cursor up to one of the lines, and

press RETURN. If you've entered the Proofreader

correctly, a checksum will appear in the top-ieft corner

of your screen.

Try making a change in the line and hit RETURN.

Notice that the checksum has changed. All VIC and 64

listings in COMPUTE! now have a number appended to

the end of each line, for example, :rem 123. Don't
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enter this statement. It is just for your information. The

rem is used to make the number harmless if someone

does type it in. It will, however, use up memory if you

enter it, and it will cause the checksum displayed at

the top of the screen to be different, even if you entered

the rest of the line correctly.

The Atari checksum is found immediately to the

left of each line number. This makes it impossible to

type in the checksum accidentally, since a program

line must start with a number.

Just type in each line (without the printed

checksum), and check the checksum displayed at the

top of the screen against the checksum in the listing.

If they match, go on to the next line. If they don't,

there's a mistake. You can correct the line immediately,

instead of waiting to find the error when you RUN the

program.

The Proofreader is not picky with spaces. It will

not notice extra spaces or missing ones. This is for

your convenience, since spacing is generally not im

portant. Occasionally proper spacing is important, but

the article describing the program will warn you to be

careful in these cases.

Nobody's Perfect

Although the Proofreader is an important aid, there

are a few things to watch out for. If you enter a line by

using abbreviations for commands, the checksum will

not match up. This is because the Proofreader is very

literal: It looks at the individual letters in a line, not at

tokens such as PRINT. There is a way to make the

Proofreader check such a line. After entering the line,

LIST it. This makes the computer spell out the abbre

viations. Then move the cursor up to the line and press

RETURN. It should now match the checksum. You

can check whole groups of lines this way. Atari users

should beware of using ? as an abbreviation for PRINT—

they're not the same thing in the Proofreader's eyes.

The checksum is a sum of the ASCII values of the

characters in a line. VIC and 64 owners may wonder

why the numbers are so small, never exceeding 255.

This is because the addition is done only in eight bits.

A result over 255 will roll over past zero, like an odome

ter past 99999. On the Atari, the number is turned into

two letters, both for increased convenience and to make

the Proofreader shorter. For the curious, the letters

correspond to the values of the left and right nybbles

added to 33 (to offset them into the alphabet). This

number is then stored directly into screen memory.

Due to the nature of a checksum, the Proofreader

will not catch all errors. Since 1+3 + 5 = 3 + 1+5, the

Proofreader cannot catch errors of transposition. In

fact, you could type in the line in any order, and the

Proofreader wouldn't notice. Anvtime the Proofreader

The Automatic Proofreader 
For VIC, 64, And Atari 
Charles Brannon, Program Editor 

At last there's a way for YOllr cOlllp"ter lo help YOII check 
YOllr typillg. "The Alltolllatic Proofreader" wil/Illakeell terillg 
programs fas ter, easier, and more accurate. 

The strong point of computers is that they excel at 
tedious, exacting tasks. So why not get your computer 
to check your typing for you? 

With "The Automatic Proofreader" nestled in 
your VIC-20, Commodore 64, or Atari computer, every 
line you type in will be verified . It displays a special 
code, ca lled a c/,eckSIlIll, at the top of the scree n. The 
checksum, either a number (V1C/64) or a pair of le tters 
(Ata ri ), corresponds to the line you've just typed. It 
represents every character in the line summed together. 
A matching code in the program listing lets you com­
pare it to the checksum which the Proofreader displays. 
A glance is all it ta kes to confirm tha t you've typed the 
line correctly. 

Entering The Automatic Proofreader 
Commodore (VIC/64) owners should type in Program 
1. Program 2 is for Atari users. Since the Proofreader is 
a machine language progra m, be especially diligent. 
Watch out for typing extra commas, or a letter 0 for a 
zero, and check every number carefully. If you make a 
mistake when typing in the DATA statements, you' ll 
get the message "Error in DATA statements" when you 
RUN the program. Check your typing and try again . 

When you've typed in The Automatic Proofreader, 
SAVE it to tape or disk at least twice before rll ll llillg it for 
Ihe first tillle . If you mistype the Proofreader, it may 
ca use a system crash when you first run it. By SA VEing 
a copy beforehand , you ca n re LOAD it and hunt for 
YO UT error. Also, you' ll wa nt a backup copy of the 
Proofread er beca use you' ll use it aga in and again­
every time you enter a program from COMPUTE!. 

When you RUN the Proofreader, the program will 
be PO KEd safely into memory, th en it w ill ac tiva te 
itself. If you ever need to reacti va te it (RUN/STO P- RE­
STO RE or SYSTEM RESET will d isable it), just enter 
the command SYS 886 (VJC/64) or PRl NT USR(1536) 
for the Atari . 

Using The Proofreader 
Now, let's see how it works. LI ST the Proofreader 
program, move the cursor up to one of the lines, and 
press RETURN. If you've entered the Proofreader 
correctly, a checksum will appear in the top-left corner 
of your screen. 

Try making a change in the line a nd hit RETURN . 
Notice that the checksum has changed . All VIC and 64 
listings in COMPUTE' now have a num ber appended to 
the end of each li ne, for exam ple, :rem 123. DOIl 't 
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eH/er II,is statemeNt . It is just for your information. The 
rem is used to make the number harmless if someone 
does type it in. It will , howeve r, use up memory if you 
enter it, and it wi ll cause the checksum displayed at 
the top of the screen to be different, even if you entered 
the rest of the line correctly. 

The Ata ri checksum is found immediately to the 
left of each line number. This makes it impossible to 
type in the checksum accidentally, since a program 
line must start w ith a number. 

Just type in each line (without the printed 
checksum), and check the checksum displayed at the 
top of the screen aga ins t th e checksum in the lis ting . 
If they match, go on to the next line. If they don' t, 
there's a mistake. You can correct the line immediately, 
ins tead of waiting to find the error when you RUN the 
program. 

The Proofreader is not picky with spaces . It will 
no t notice extra spaces or missing ones . This is for 
your convenience, s ince spaci ng is generally not im­
portant. Occasionally proper spacing is importan t, but 
the article describing the program will warn you to be 
carefu l in these cases . 

Nobody's Perfect 
Although the Proofreader is an important aid, there 
are a few things to watch out for. If you enter a li ne by 
using abbreviations fa! commands, the checksum will 
not match up . This is because the Proofreader is very 
literal: It looks at the individual letters in a line, not at 
tokens such as PRINT. There is a way to make the 
Proofreader check such a line . After entering the line, 
LIST it. This makes the computer spell out the abbre­
viations. Then move the cursor up to the line and press 
RETURN . It should now match the checksum . YOll 
can check whole groups of lines this way. Atari users 
should beware of using? as an abbreviation for PRINT­
they' re not the same thing in the Proofreader's eyes. 

The checksum is a sum of the ASClI val lies of the 
characters in a line. VI C and 64 owners may wonder 
why the numbers are so small, never exceeding 255. 
This is because the addition is done only in eight bits. 
A result over 255 will roll over past zero, like an odome­
ter past 99999. On the Atari , the number is turned into 
two letters .. both for increased convenience and to make 
the Proofreader shorter. For the curious, the letters 
correspond to the values of the left and right nybbles 
added to 33 (to offset them into the alphabet). This 
number is then stored directly into screen memory . 

Due to the nature of a checksum, the Proofreader 
will not catch all errors. Since 1 + 3 + 5 = 3 + 1 + 5, the 
Proofreader cannot ca tch errors of transposition. In 
fact, you could type in the line in any order, and the 
Proofreader wouldn' t no tice. Anytime the Proofreader 



seems to act strange, keep this in mind. Since the ASCII

values of the number 18 (49 + 56) and 63 (54+51) both

equal 105, these numbers are equal according to the

Proofreader. There really is no simple way to catch

these kinds of errors. Fortunately, the Proofreader

will catch the majority of the typing mistakes most

people make.

If you want the Proofreader out of your way, just

press SYSTEM RESET or RUN/STOP—RESTORE. If

you need it again, enter SYS 828 (VIC/64) or PRINT

USR(1536) (Atari). You must disable the Proofreader

before doing any tape operations on the VIC or 64.

Hidden Perils

The Proofreader's home in the VIC and 64 is not a very

safe haven. Since the cassette buffer is wiped out during

tape operations, you need to disable the Proofreader

with RUN/STOP—RESTORE before you SAVE your

program. This applies only to tape use. Disk users or

Atari owners have nothing to worry about.

Not so for VIC and 64 owners with tape drives.

What if you type in a program in several sittings? The

next day, you come to your computer, LOAD and

RUN the Proofreader, then try to LOAD the partially

completed program so you can add to it. But since the

Proofreader is trying to hide in the cassette buffer, it is

wiped out!

What you need is a way to LOAD the Proofreader

after you've LOADed the partial program. The problem

is, a tape load to the buffer destroys what it's supposed

to load.

After you've typed in and RUN the Proofreader,

enter the following lines in direct mode (without line

numbers) exactly as shown:

A?="PROOFREADER.T": B$="{10 SPACES}": FOR

X = 1 TO 4: A?=A$+B$: NEXTX

FOR X = 886 TO 1018: A?=A$+CHR§(PEEK(X)):

NEXTX

OPEN 1,1,1,A$:CLOSE1

After you enter the last line, you will be asked to

press record and play on your cassette recorder. Put

this program at the beginning of a new tape. This gives

you a new way to load the Proofreader. Anytime you

want to bring the Proofreader into memory without

disturbing anything else, put the cassette in the tape

drive, rewind, and enter:

OPEN1:CLOSE1

You can now start the Proofreader by typing SYS

886. To test this, PRINT PEEK(886) should return the

number 173. If it does not, repeat the steps above,

making sure that AS ("PROOFREADER.T") contains

13 characters and that B$ contains 10 spaces.

You can now reload the Proofreader into memory

whenever LOAD or SAVE destroys it, restoring your
personal typing helper.

Incidentally, you can protect the cassette buffer on
the Commodore 64 with POKE 178,165. This POKE

should work on the VIC, but it has caused numerous
problems, probably due to a bug in the VIC operating
system. With this POKE, the 64 will not wipe out the

cassette buffer during tape LOADs and SAVEs.

Program 1: VIC 64 Proofreader

100 PRINT"{CLR}PLEASE WAIT...":FORI=886TO

1018:READA:CK=CK+A:POKEI,A:NEXT

110 IF CKO17539 THEN PRINT" {DOWN}YOU MAD

E AN ERROR":PRINT"IN DATA STATEMENTS.

11 : END

120 SYS886:PRINT"{CLR){2 DOWN}PROOFREADER

ACTIVATED.":NEW

886 DATA 173,036,003,201,150,208

892 DATA 001,096,141,151,003,173

898 DATA 037,003,141,152,003,169

904 DATA 150,141,036,003,169,003

910 DATA 141,037,003,169,000,133

916 DATA 254,096,032,087,241,133

922 DATA 251,134,252,132,253,008

928 DATA 201,013,240,017,201,032

934 DATA 240,005,024,101,254,133

940 DATA 254,165,251,166,252,164

946 DATA 253,040,096,169,013,032

952 DATA 210,255,165,214,141,251

958 DATA 003,206,251,003,169,000

964 DATA 133,216,169,019,032,210

970 DATA 255,169,018,032,210,255

976 DATA 169,058,032,210,255,166

982 DATA 254,169,000,133,254,172

988 DATA 151,003,192,087,208,006

994 DATA 032,205,189,076,235,003

1000 DATA 032,205,221,169,032,032

1006 DATA 210,255,032,210,255,173

1012 DATA 251,003,133,214,076,173

1018 DATA 003

Program 2: Atari Proofreader

100 GRAPHICS 0

110 FDR 1=1536 TO 1700:READ ft:POKE I

,A:CK=CK+A:NEXT I

120 IF CKO1907 2 THEN ? "Error in DA

TA statements. Check typing":END

130

140

150

1536

1542

154B

1554

1560

1566

1572

1578

1534

1590

1596

1602

1608

1614

1620

1626

1632

1638

1644

1650

1656

1662

1668

1674

1680

1686

1692

1698

A= USR i1536)

? :? "Automatic Proofreader now

activated-"

END

DATA 104,160,0,185,26,3

DATA 20 1,69,24 0,7,200,200

DATA 192,34,208,243.96,200

DATA 169,74.153,26,3,200

169,6,153,26,3,162

0,189,0,228,157,74

6,232,224,16,208,245

169,93,141,78,6,169

6,141,79,6,24,173

4, 228, 105, 1 ,<141 ,95

6,17 3,5,2 28,105,0

141 ,96,6, 169,0, 133

203,96,24 7,238,125,241

93,6,244.241,11

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

41

124 41,76,205,238,0

DATA 0,0,0,0,32,62

DATA 246,8.201,155,240,13

DATA 201,32,240.7,72,24

DATA 101,203,133,203,104,40

DATA 96,72,152,72,138,72

DATA 160,0,169,128,145,88

DATA 200,192,40,208,249,165

DATA 203,74,74,74,74,24

DATA 105,161,160,3,145,88

DATA 165,203,41,15,24,105

DATA 161,200,145,88,169,0

DATA 133,203,104,170,104,168

DATA 104,40,96
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seems to act stra nge, keep this in mind . Since the ASC Il 
values of the number 18 (49+56) and 63 (54 + 51) both 
equal 105, these numbers are equal according to the 
Proofreader. There really is no simple way to catch 
these kinds of errors. Fortunate ly, the Proofreader 
w ill catch the majority of th e typing mistakes most 
people make. 

If you want the Proofreader out of your way, just 
press SYSTEM RESET or RUN/STOP-RESTORE. If 
you need it again, enter SYS 828 (V I064) or PRIN T 
USR(1536) (Atari ). You must disable the Proofreader 
before doing any tape opera tions on the VIC or 64. 

Hidden Perils 
The Proofreader's home in the VIC and 64 is not a very 
safe haven . Since the cassette buffer is wiped out during 
tape operations, you need to d isa ble the Proofreader 
with RUN/STO P- RESTORE before you SAVE your 
program. This applies only to tape use. Disk users or 
Atari owners have nothing to worry about. 

Not so for VIC and 64 owners with tape drives. 
What if you type in a program in several sittings? The 
next day, you come to your computer, LOAD and 
RUN the Proofreader, then try to LOAD the partia lly 
completed program so you can add to it. But since the 
Proofreader is trying to hide in the cassette buffer, it is 
w iped ou t! 

What you need is a way to LOAD the Proofreader 
after you've LOADed the partial program. The problem 
is, a tape load to the buffer destroys what it's supposed 
to load. 

After you've typed in and RUN the Proofreader, 
enter the following lines in direct mode (wi thout line 
numbers) exactly as shown: 

A$ =hpROOFREADER.T ": B$ =" {Hl SPACES]": FOR 
X = 1 TO 4: A$=A$+B$ : NEXTX 

FOR X = 886 TO' Un8: A$=A$+CHR$(PEEK(X»: 
NEXTX 

OPEN 1,1,1,A$ :CLOSE1 

After you enter the las t line, you will be asked to 
press record and play on your cassette recorder. Put 
this program at the beginning of a new tape. This gives 
you a new way to load the Proofreader. Anytime you 
wa nt to bring the Proofreader into memory without 
disturbing anything else, put the cassette in the tape 
drive, rewind, and enter: 

OPEN1:CLOSEl 

You can now start the Proofreader by typing SYS 
886. To test this, PRINT PEEK(886) should return the 
number 173. If it does not, repeat the steps above, 
making sure that A$ ("PROOFREADER. T") contains 
13 characters and that B$ contains] 0 spaces. 

You can now reload the Proofreader into memory 
w henever LOAD or SA VE destroys it, restoring your 
personal typing helper. 

Incidentally, you ca n protect the cassette buffer on 
the Commodore 64 with POKE ]78,]65. This POKE 
should work on the VIC, but it has ca used numerous 
problems, probably due to a bug in the VIC operating 
system. With thiS POKE, the 64 wi ll not wipe out the 
cassette buffer during tape LOADs and SAVEs. 

Program 1: VIC/64 Proofreader 

100 PRINT "{ CLR]PLEASE WAIT ... ":FORI=886TO 
1018:READA:CK=CK+A:POKEI,A : NEXT 

110 IF CK<>17539 THEN PRINT"{DOWN]YOU MAD 
E AN ERROR": PRINT" IN DATA STATEMENTS . 
" :END 

1 20 SYS886: PRINT" {CLR ] {2 DOWN ] PROOFREADER 
ACTIVATED . ": NEW 

886 DATA 173 ,036, 003 ,20 1,150,208 
892 DATA 001,096,141,151,003,173 
898 DATA 037,003,141,152,003,169 
904 DATA 150,141,036,003,169,003 
910 DATA 141,037,003,169 ,.000,133 
916 DATA 254 , 096,032,087,241,133 
922 DATA 251,134,252 , 132,253,008 
928 DATA 201 ,013,240,017,201 , 032 
934 DATA 240,005,024 , 101, 254,133 
940 DATA 254,165,251 , 166 ,252,164 
946 DATA 253,040,096 , 169 , 013,032 
952 DATA 210,255,165,214 , 141,251 
958 DATA 003,206,251,003 , 169,000 
964 DATA 133,216 , 169 ,019,032,210 
970 DATA 255,169 , 018,032,210,255 
976 DATA 169,058,032,210,255,166 
982 DATA 254 , 169 , 000,133 ,2 54 , 172 
988 DATA 151,003 , 192,087 , 208 ,006 
994 DATA 032,205,189,076,235,003 
1000 DATA 032 , 205,221,169,032,032 
1006 DATA 210,255,032,210,255,173 
1012 DATA 251 , 003,133,214,076,173 
1018 DATA 003 

Program 2: Afa ri Proofreader 

100 GRAPHICS @ 
11 0 FOR 1=1536 TO 1 700 .READ A:POKE I 

.A : CK=CK+A .NE XT I 
120 IF CK< > 1 9072 TH EN ? "Error in DA 

TA sta tem e nt s. Check t ypi ng " :END 

130 A=U5R ( 1536) 
14 0 ? : ? "Autom atic Proo+reader now 

activated . " 
150 END 
15 3 6 DATA 104,160,0,185, 2 6,3 
1542 DATA 201,69,24O,7,20O,200 
1548 DATA 192,34 ,20 8, 243~96,200 
155 4 DATA 169, 74, 153,26,3 , 200 
1560 DA TA 169,6, 15 3,26 , 3, 1 62 
1566 DATA 0,189 , 13,228, 157,7 4 
1572 DA TA 6 ,232 ,2 2 4 , 16, 208,2 45 
1 57 8 DATA 1 69,93,1 41, 7 8,6,1 6 9 
1584 DATA 6,141,79,6,24,173 
159 121 DATA 4,228,1135,1,"141,95 
1596 DATA 6,173,5,228,105,0 
1602 DATA 141,96,6,169,13,133 
1608 DATA 203,96 , 247,23 8 , 125, 2 41 
1 6 14 DATA 93,6,244,241,115,241 
16 20 DATA 124,241, 76,2135,238 ,13 
1626 DAT A 13,13,!2l,0,32,62 
163 2 DATA 2 4 6,8,213 1 , 1 55,240, 1 3 
16 3 8 DATA 2131, 32,24 13 , 7,72,2 4 
1 644 DATA 101, 203,133 , 203, 1 134,4121 
16513 DATA 96,72, 1 52 , 72,138,72 
1656 DATA 160,0,169,128,145,88 
166 2 DATA 2130,192,40,2138,249,165 
1 668 DATA 2133,74,74,74,74,24 
1674 DATA 1 05,161,160,3, 1 45, 88 
1680 DATA 165,2133,41,15, 24, 105 
1686 DATA 161, 21313, 145 ,88,169,0 
1692 DATA 133,2133,104,170,104,168 
1 69 8 DATA 104.40.96 © 
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HowToType COMPUTERS Programs

Many of the programs which are listed in COMPUTE! contain

special control characters (cursor control, color keys, inverse

video, etc.). To make it easy to tel! exactly what to type when

entering one of these programs into your computer, we have

established the following listing conventions. There is a

separate key tor each computer. Refer to the appropriate

tables when you come across an unusual symbol in a program

listing. If you are unsure how to actually enter a control

character, consult your computer's manuals.

Atari 400/800

Characters in inverse video will appear like: rrrrTTnTrrrrrr

Enter these characters with the Atari logo key, {A}.

When you see Type See

(CLEflRJ

<UP>

{DOWN3

<LEFT>

CRIQHT>

(BACK Si

[DELETE*

(INSERT)

(DEL LINE)

(INS LINE>

(TAB}

CCLR TAB!

(SET TAB>

(8ELL>

CESC)

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

SHIFT <

CTRL -

CTRL -

CTRL +

CTRL «

DELETE

CTRL DELETE

CTRL INSERT

SHIFT DELETE

SHIFT INSERT

TAB

CTRL TAB

SHIFT TAB

CTRL 2

ESC

*

<■

■*■

4

a

u

a

a

►

Q

a

a

t

Clear Screen

Cursor Up

Cursor Down

Cursor Left

Cursor Ri ght

Backspace

Delete character

Insert character

Delete line

Insart line

TAB key

Clear tab

Set tab stop

Ring buzzer

ESCape key

Graphics characters, such as CTRL-T, the ball character • will

appear as the "normal" letter enclosed in braces, e.g. ETJ.

A series of identical control characters, such as 10 spaces,

three cursor-lefts, or 20 CTRL-R's, will appear as tJO

SPACES!, i 3 LEFT), (20 R}, etc. If the character in braces is

in inverse video, that character or characters should be en

tered with the Atari logo key. For example, ( m \ means to

enters reverse-field heart with CTUL-comma, ( 5dJiJ means to

enter five inverse-video CTRL-U's.

Commodore PET/CBM/VIC/64
Generally, any PET7OSM/VIO64 program listings will contain

words within braces which spell out any special characters:

{DOWN ) would mean to press the cursor down key. f 5

SPACES 1 would mean to press the space bar five times.

Tp indicate that a key should be shifted (hold down the

SHIFT key while pressing the other key), the key would be

underlined in our listings. For example, S would mean to

type the S key while holding the shift key. If you find an

underlined key enclosed in braces (e.g., f 10 N}), you should

type the key as many times as indicated (in our example,

you would enter ten shifted N's). Some graphics characters

are inaccessible from the keyboard on CBM Business models

(32N, 8032).

For the VIC and 64, if a key is enclosed in special brackets,

fc >], you should hold down the Commodore key while pressing

the key inside the special brackets. (The Commodore key is

the key in the lower left corner of the keyboard.) Again, if

the key is preceded by a number, you should press the key

as many times as indicated.

Rarely, you'll see in a Commodore 64 program a solitary

letter of the alphabet enclosed in braces. These characters

can be entered by holding down the CTRL key while typing

the letter in the braces. For example, f A} would indicate that

you should press CTRL-A.

About the quote mode: you know that you can move the

cursor around the screen with the CRSR keys. Sometimes a

programmer will want to move the cursor under program

control. That's why you see all the {LEFT} 's, I HOMEJ 's,

and {BLU }'s in our programs. The only way the computer
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can tell the difference between direct and programmed cursor
control is the quote mode.

Once you press the quote (the double quote, SHIFT-2),

you are in the quote mode, if you type something and then

try to change it by moving the cursor left, you'll only get a

bunch of reverse-video lines. These are the symbols for

cursor left. The only editing key that isn't programmable is

the DEL key; you can still use DEL to back up and edit the

line. Once you type another quote, you are out of quote mode.

You also go into quote mode when you INSerT spaces

into a line. In any case, the easiest way to get out of quote

mode is to just press RETURN. You'll'then be out of quote
mode and you can cursor up to the mistyped line and fix it.

Use the following tables when entering special characters:

SHIFT

SHIFT 1

f CRSR A

4 CRSR 4

♦CRSB-*

VIC And 64

When You

Read:

{CLR}

(home)

{UP}

{down}

[left]

[right]

Ervs]

[off]

[blk!

(wht}

{red}

(cynJ

[pur)

Alt Commodore Machines

ClearScreen {CLR]

HomeCursor { HOME}

CursorUp {UP}

Cursor Down [ DOWN}

Cursor Right {RIGHT}

When You
See: Read: Press: See:

CursarLeft {LEFT}

InsertChamcter {INST]

Delete Character {DEL}

.Reverse Field On {RVS}

Reverse Field Off {OFF)

Apple 11/Apple II Plus

All programs are in Applesoft BASIC, unless otherwise

stated. Control characters are printed as the "normal" char

acter enclosed in braces, such as t DI for CTRL-D. Hold

down CTRL while pressing the control key. You will not see

the special character on the screen.

Texas Instruments 99/4
The only special characters used are in PRINT statements to

indicate where two or more spaces should be left between

words. For example, ENERGY UO SPACES] MANAGE

MENT means that ten spaces should be left between the

words ENERGY and MANAGEMENT. Do not type in the

braces or the words 10 SPACES. Enter all programs with the

ALPHA LOCK on {in the down position). Release the ALPHA

LOCK to enter lowercase text.

How To Type COMPUTE!'s Programs 
Many of the programs which are listed in COMPUTE! contain 
special control characters (cursor control, color keys, inverse 
video, etc.). To make it easy to tell exactly what to type ' .... hen 
entering one of these programs into your computer, we have 
established the following listing conventions. There is a 
separa te key for each computer. Refer to the appropriate 
tables when you come across an unusual symbol in a program 
listing. If YOll a re unsure how to actua lly enter a control 
character, consul t your computer's manuals. 

Atari 400/800 
Characters in inverse video !",ill appear like: o:::.~ 
Enter these characters \\,ith the Atari logo key, { ....... l. 
.... ." you see Type 5_ 

{CLEAR} ESC SHIFT < "" CI.ar Sc,.een 
{IF} ESC CTRL - ... eu,.sor- Up 
<DCltIN} ESC CTRL • ..... eu,.MlII'" Down 
(LEFT) ESC CTRL ... .. CurSOl"" Le+t 
{RIGHT> ESC CTRL • .. eu,.M)f'" Rioht 
{sAcK S} ESC DELETE .. Backs pace 
(DELETE) ESC CTRL DELETE tI Delete character 
<INSERT> ESC CTRL INSERT U Insert cha,.act.r 
{DEL LINE> ESC SHIFT DELETE D Delet. lin. 
<INS LIfE} ESC SHIFT INSERT a Insert line 
nAB} ESC TAB .. TAB key 
<CLR TAB} ESC CTRL TAB a Clear tab 
{SET TAB} ESC SHIFT TAB Cl Set hb stop 
{BELL} ESC CTRL 2 t3 Rino bun ..... 
{ESC} ESC ESC ~ ESCape key 

Graphics characters, such as CfRL-T, the ball character . will 
appear as the "normal" letter enclosed in braces, e.g. {T J. 

A series of identical control characterS, such as to spaces, 
three cursor-lefts. or 20 CTRL-R's, will appea r as t "IO 
SPACESI, 13 LEFTI. {20 R J, etc. If U,e character in braces is 
in inverse video, that character or characters should be en­
tered with the Ata ri logo key. For example, t " 1 means to 
enter a reverse-field heart with CfRL-comma, {5mH me;Jns to 
enter five inverse-video CTRL-U's. 

Commodore PET/CBMMC/64 
Generally, any PETICBMNI064 program listings will contain 
words within braces \, .. hich speU out any special characters: 
I DOWN J would mean to press the cursor down key. { 5 
SPACES I would mean to press the space bar five times. 

To indicate that a key should be shifted (hold down the 
SHIFT key while pressing the other key), the key would be 
underlined in our listings. For example, ~ would mean to 
type the S key while holding the shift key. II you fi nd an 
underlined key enclosed in braces (e.g .• no ~}), you should 
type the key as many times as indicated (in our example, 
you would enter ten shi fted N's). Some graphics characters 
are inaccessible from the keyboard 00 CBM Business models 
(32N, 8032). 

For the VIC and 64, if a key is enclosed in special brackets, 
t: ~, you should hold down the Commodore key while pr<..-"Ssi ng 
the key inside the special brackets. (The Commodore key is 
the key in the lower left corner of the keyboard.) Again, if 
the key is preceded by a number, you should press the key 
as many times as indicated. 

Rarely, you'll see in a Commodore 64 program a solitary 
letter of the alphabet enclosed in braces. These characters 
can be entered by holding down the CTRL key while typing 
the letter in the braces. For example, {A} would indicate that 
you should press CTRL-A. 

About the quote mode: you know that you can move the 
cursor around the screen with the CRSR keys. Sometimes a 
p rogrammer will want to move the cursor under program 
control. That's why you see all the (LEFT}'s, (HOME),s, 
and (BLU l's in our programs. The only way the computer 
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can tell the difference between direct and programmed cursor 
control is the quote mode. 

Once you press the quote (the double quote, SHIFT-2), 
you are in the quote mode. If you type something and then 
try to change it by moving the cursor left, you'll only get a 
bunch of reverse-video lines. These are the symbols for 
cursor left. The only editing key that isn't programmable is 
the DEL key; you can still USe DEL to back up and edi t the 
line. Once you type another quote, you are out of quote mode. 
. y~u also go into quote mode when YOll INSerT spaces 
mto a bne. tn any case, the easiest way to get out of quote 
mode is to just press RETURN. You'll then be out of quote 
mode and you can cursor up to the mistyped line and fix it. 

Use the following tables when entering special characters: 

VIC And 64 
When You When You 
Read: Press: See: Read: Press: See: 
(CLR) I SHIn' I I CLRIHOME I II [GRN ) ~GJ a 
(HOME) IcLR.Ho .... l. (BLU) I cm 10 II 
(up) ISHIFr lltCRSRt I. (YEL) ~[Q1ii 
(DOWN) It cRSR t lm (n) 1\ I 
( LEFT) I SHIFT I ~CRSR --1111 (F2) " I 
(RIGHT) ~C'SR=-i III (F3) f3 

(RVS) I cm I G:J 
[OFF) ~GJ 
(eLK) I cm I C!.J 
(WHT) I cm I GJ 
(RED) IcmlD 
(CYN) I cm I CJ 
( PUR) I cml0 

All Commodore M.ochines 
C1earScrecn {cLRl 
Home Curso r {HOME} 
Cursor Up {Up} 
Cu rsor Down { DOWN} 
CursorRight {RIGHT} 

liD (F4) 14 

• (FS) 15 .1 (F6) f6 

iii (F7) f7 

II (FB) " ... .. I-I 

• t I SHIFT 1[1] 

Cursor Left {LEFT} 
Inserl Characte r {INST} 
Dclclc Char;tder {DEr..} 
.Reverse Field On {RVS} 
Reverse Field Off ( OrF) 

Apple" 1 Apple" Plus 

--It 
II 
II • II 
II • II 
II 

All programs are in Applesolt BASIC, unless otherwise 
stated" Control characters are printed as the "normal" char­
acter enclosed in braces, such as {D J for CTRL-D. Hold 
down CTRL while pressing the control key. You will not see 
the special character on the screen. 

Texas Instruments 99/4 
The only special characters used are in PRINT statements to 
indicate where fwo or more spaces should be left between 
words. For example, ENERGY (lOSPACES) MANAGE­
MENT means that ten spaces should be left between the 
words ENERGY and MANAGEMENT. Do not type in the 
braces or the words 10 SPACES. Enter all programs with the 
ALPHA LOCK on (in the down position). Release the ALPHA 
LOCK to enter lowercase text. 



CAPUTE!
Modifications Or Corrections To Previous Articles

Atari Snertle

Program 3 (p. 94) of this math tutorial from the

May issue has a bug in its subtraction routine. In

those cases when the answer to the displayed

problem should be zero, a zero will not be ac

cepted as the correct result. Donald Carlson

points out that line 362 should read as follows:

362 IF Q=*2 AND K<=L THEN M=L-K

64 Hi-Res Graphics Editor

The notes to this program (May issue, p. 82)

failed to state the required starting and ending

addresses to use when typing the MLX portion of

the editor (Program 2). The values are 49152 for

the start and 51553 for the end. Also, the series

of steps required to set up the program may

seem cumbersome. Andy Van Duyne has pro

vided this short program, which will perform all

the steps for you:

10 IF FL=0 THEN FL=l:LOAD"HIRES/ML",8,1
20 PRINT"{CLR}{2 DOWN}POKE642,128iPOKB44,

128iPOKE32768,0:NEW

30 PRINTM{3 DOWN)LOAD"CHR$(34)"HIRES/BAS"

CHR$(34)",8"

40 PRINT"{HOME}";
50 POKE 198f6:P0KE 631,13:POKE 632,13:POK

E 633,13

60 POKE 634/82:POKE 635,213:POKE 636,13

The program assumes you have used the

filenames HIRES/ML for the machine language

portion (typed in with MLX) and HIRES/BAS for

the BASIC portion (Program 3). Change these

names in lines 10 and 30 to match the names

you used. To use the program with tape, change

the 8 to a 1 in lines 10 and 30. You must have

the BASIC portion saved on the tape immedi

ately following the machine language portion.

The screen dump feature of the editor will not

work with the new Commodore 1526 printer, since

this model does not have the dot-addressable

graphics feature of the Commodore 1525 printer.

\

YOU CANT TELL

A DISK DRIVE

BY ITS COVER!!

WITH A HAPPY ENHANCEMENT INSTALLED THESE ARE

THE MOST POWERFUL DISK DRIVES FOR YOUR ATARI COMPUTER

WARP SPEED SOFTWARE DISK READING AND WRITING 500% FASTER

HAPPY BACKUP — Easy to use backup of even the most heavily protected disks

HAPPY COMPACTOR - Combines 8 disks into 1 disk with a menu

WARP SPEED DOS - Improved Atari DOS 2.OS with WARP SPEED reading & writing

SECTOR COPIER - Whole disk read, write and verify in 105 seconds

1050 ENHANCEMENT — Supports single, 1050 double, and true double density
810 ENHANCEMENT - Supports single density

SPECIAL SUGGESTED RETAIL PRICE: Gel the HAPPY ENHANCEMENT 810 or 1050 version with the HAPPY BACKUP PROGRAM
plus the multl drive HAPPY BACKUP PROGRAM, plus the HAPPY COMPACTOR PROGRAM, plus the HAPPY DRIVE DOS plus the
HAPPY SECTOR COPY, all with WARP DRIVE SPEED, including our diagnostic, a $350.00 value for only $249.95, for a limited time only!
Price includes shipping by air mail to U.S.A. and Canada. Foreign orders add $10.00 and send an international money order payable through a
U.S.A. bank. California orders add $16.25 state sales tax. Cashiers check or money order for immediate shipment from stock. Personal checks require
2-3 weeks to clear. Cash COD available by phone order and charges will be added. No credit card orders accepted. ENHANCEMENTS for other
ATARI compatible drives coming soon, call for information. Specify 1050 or 810 ENHANCEMENT, all 1050s use the same ENHANCEMENT
Please specify -H model for all 810 disk drives purchased new after February 1982. call for help in 810 ENHANCEMENT model selection Dealers
now throughout the world, cai! for the number of the dealer closest to you. ATARI b <regtsh-red traded d Atari Computer inc.

HAPPY COMPUTERS, INC. • P.O. Box 1268 • Morgan Hill, California 95037 • (408)779-3830
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CAPUTE! 
Modificotlons Or CorrectIOns To PrevIous Articles 

Atari Snertle 
Program 3 (p. 94) of this math tutorial from the 
May issue has a bug in its subtraction routine. In 
those cases when the answer to the displayed 
problem should be zero, a zero will not be ac­
cepted as the correct result. Donald Carlson 
points out that line 362 should read as follows: 

362 IF 0-2 AND K<-L THEN M=L-K 

64 HI-Res Graphics Editor 
The notes to this program (May issue, p. 82) 
failed to state the required starting and ending 
addresses to use when typing the MLX portion of 
the editor (Program 2). The values are 49152 for 
the start and 51553 for the end. Also, the series 

of steps required to set up the program may 
seem cumbersome. Andy Van Duyne has pro­
vided this short program, which will perform all 
the steps for you: 

10 IF FL=0 THEN FL=I.LOAD"HIRES/ML",S,1 
20 PRINT"!CLR}!2 DOWN}POKE642,12S.PO~44, 

12S.POKE3276S,0.NEW" 
30 PRINT"!3 DOWN}LOAD"CHR$(34)"HIRES/BAS" 

CHR$(34)",S" 
40 PRINT"!HOME}", 
50 POKE 19S,6:POKE 631,13:POKE 632,13.POK 

E 633,13 
60 POKE 634,S2:POKE 635,213.POKE 636,13 

The program assumes you have used the 
filenames HIRES /ML for the machine language 
portion (typed in with MLX) and HIRES/ BAS for 
the BASIC portion (Program 3). Change these 
names in lines 10 and 30 to match the names 
you used. To use the program with tape, change 
the 8 to a 1 in lines 10 and 30. You must have 
the BASIC portion saved on the tape immedi­
ately following the machine language portion. 

The screen dump feature of the editor will not 
work with the new Commodore 1526 printer, since 
this model does not have the dot-addressable 
graphics feature of the Commodore 1525 printer. 

ill 

YOU CAN'T TELL 
A DISK DRIVE 

BY ITS COVER!! 

WITH A HAPPY ENHANCEMENT INSTALLED THESE ARE 
THE MOST POWERFUL DISK DRIVES FOR YOUR AT ARI COMPUTER 

WARP SPEED SOFTWARE DISK READING AND WRITING 500% FASTER 

HAPPY BACKUP - Easy to use backup of even the most heavily protected disks 
HAPPY COMPACTOR - Combines 8 disks into 1 disk with a menu 
WARP SPEED DOS - Improved Atari DOS 2.0S with WARP SPEED reading & writing 
SECTOR COPIER - Whole disk read , write and veri fy in 105 seconds 
1050 ENHANCEMENT - Supports single, 1050 double, and true double density 
810 ENHANCEMENT - Supports single density 

SPECIAL SUGGESTED RETAI L PRICE: Get the HAPPY ENHANCEMENT 810 or 1050 version with the HAPPY BACKUP PROGRAM. 
plus the multi drive HAPPY BACKUP PROGRAM, plus the HAPPY COMPACTOR PROGRAM, plus the HAPPY DRIVE OOS, plus the 
HAPPY SECTOR COPY, all with WARP DRIVE SPEED, Including our diagnostic, a $350.00 value for only $249.95, for a limited time only! 
Price includes shipping by air mail to U.s.A and Canada. Foreign orders add $10.00 and send an international money order payable through a 
U.S.A. bank. California orders add $16.25 state sales tax. Cashiers check or money order for immediate shipment from stock . Personal checks require 
2·3 weeks to clear. Cash COD available by phone order and charges will be added. No credit card orders accepted. ENHANCEMENTS for other 
ATARI compatible drives coming soon, caU I", inlormation. Spedfy 1050 '" 810 ENHANCEMENT, aD 10S0s use the same ENHANCEMENT. 
Please spec;fy ·H model lor aD 810 disk drives purchased new after Februmy 1982. cal I", help in 810 ENHANCEMENT model selection. Dealers 
now throughout the work:I, caD for the number of the dealerclosest to you. ATARI"lI"'en!d~of AIlIriComp.aer Inc. 

HAPPY COMPUTERS, INC. " P. O. Box 1268 • Morgan Hill, California 95037 • (408) 779.3830 
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COMPUT

A
ATARI

HOME COMPUTERS

1010 Recorder '74.00

1020 Color Printer '249.00

1025 Dot Matrix Printer '349.00

1027 Letts- Quality Printer... '309.00

1030 Drect Cornea Modem..'119.00

1050 Disk Dnve •399.00

CX30 PBddle '12.00

CX40 Joystick each...«B.OO

CX77 Touch Tablet '64.00

CXBO Trak Ball '49.00

CXB5 Keypad '105.00

4B8 Communicator II "229.00

4003 Assembler Editor '47.00

4011 Star flaidBrs '33.00

4012 Missile Command "29.00

4013 Asteroids "29.00

5049 VisiCalc '159.00

7079 Logo '79.00

600XL ■189

800XL "299

1200XL CALL

1400XL CALL

7101 Entertainer •69.00

7102 Arcade Champ '75.00

8026 Dig Dug '33.00

8030 E.T. Phone Home "33.00

8031 Donkey Kong '39.00

8033 Robotron '35.00

8034 Pole Position '39,00

B036 Atari Writer '79.00

B040 Donkey Kong, Jr. '39.00

8043 Ms. Pacman '39.00

8044 Joust '39.00

PRINTERS
AXIOM

AT-100 Atari Interface Prater "23900

GP-100 Fferay Interface "199 00

AT-846 Irterface far Ata-i "B9 CO

BMC
401 Letts- Quality "589 00

BX-80 Doc Manx "269 00

CENTRONICS
123 Parallel '299 00

739-1 Pbralia '19900

739-3 Send '249.00

C.ITOH
Gorilla Banana '209 00

Prwiter B51CP -379.00

Prrwnier 1550P *59900
A10 [18 ma] "569 00

B600 P. -92900

Alan

ALIEN VOICE BOX
.'119.00 Apple '149.00

F1D-40 *99900

F10-55 '1349 00

COMREX
ComWnter 1 tenor Quality '499 00

DIABLO
620 Letter Quetty *949.00

630 tor Quality.... • 1749 00

DAIBVWRITER
3000 •949.00

Tractor Food '109.00

EPSON
RX-BO, RX-BOFT. RX-100 ...CALL
FX-80. FX-100 CALL

ID 1500 CALL

IDS
Pnsm 80 .Rr Canfpgu-Btoon CAU.

Pram 32 For Ccrf&rauan CALL

JUKI
6100 . . "499 00

MANNESMAN TALLY
1B0L '5B9O0
^O. -739 00

Sp™ BO *309.00

NEC
B023 Da Manx. '379 00
B025 Dtt Ueou -669 00
2010/15/30 '749 00

3510/15/30 -1369 00

7710/15/30 '179900

OKIDATA
82. B3. 84. 92. 93. 2350. 2410 CALL

OLYMPIA
Cunpaa 3 '479 00

Compact RO '509 00

ESW3000 '1449 00

SMITH CORONA
TP-1000 -399 00
Trucur Feed '11900

SILVER HEED
500 Letter Quality ...M4900
550 Letter Quality . .. .•569.00

770 Letter Quality 'S99 DO

STAR
Gbiuh 10X '299 CO

Gamin 15X.. ...'399 00

Delta 10 '449 00

Sena Bnerd "75.00

Rod* 10 "599.00

Rod" 15 '639.00

TOSHIBA
1340 •869.00

1351 '1699.00

TRANSTAR
120P '49900

130P -689.00
315 Color -499 00

MEMORY BOARDS
Axton 32K '59.00

Axlon 48K "99.00

Axlon 128K '299.00

Intec 32K '59.00

Intec 48K 'B5.00

Intec 64K '99.00

Intec Reel Time Clock ■29.00

DISK DRIVES FOR ATARI
PERCOM

AT 88-51 "369.00

AT 88-A1 *259.O0

AT BB-S1 PO '44900

f¥0 40-S1 "369 00

FTO-10-S2 -699 00

RFD44-S1 '539 00

INDUS

GT Dnve "379 00

RANA
1000 '339 00

TRAK
AT-02 '3B9O0

MODEMS
ANCHOR

\taksnodem , '59.00

Mark IL.... '79.00

Mar* VII [Auto AnafAiiW Dial] '119.00

Mir* XJI |12O0 Baud)..... '399 00

TRS-BO Ccfcr Cimputer -99.00

9 *lt Power Slu*/ "9.00

HAYES
Snartmodeni 300 '209 00

Smartmodem 1200 '499.00

Smortmodem 12OOB. -449.00

MKnamodemMe '26900

Mrcranodem 100 "299.00

Smart Com Jl ,....'89.00

Qnmogroph '199 00

NOVATION
J-Cat '99.99

Cat "139.00

Smart Cot 103 '179.00

Smart Cat 103/313 •Sgg.OO

AutoCot '319 00

212 AutnCot -549.00

AppteCotll -249 00

213 Apple Cat -449.00

Apple Cat 212 Upgrade -269.00

ZENITH
ZT-1. .

ZT-10.

ZT-11 .

1 u-'j 00

-309.00

•369 00

DISKETTES
MAXELL

" MD-1

" MD-2

FD1 [SS/DO]

FD-2 [DS/DOJ

VERBATIM
■■ ss/co

■■ DS/DD

BIB
" DW Head Deener

.'24.99

.-34.99

•39.00

■49 00

."26 99

.'36.99

ELEPHANT
5K" SS/SO '16.99

SK" SS/DD -21.99

5W" FO/DO -26 99

DISK HOLDERS

INNOVATIVE CONCEPTS
Flp-n-Re 10 ...."3.99

flf>4vfila50 '17.99

ftp-n-He [<M»«00 ROM] Holder... '17.99

CONTROLLERS & JOYSTICKS
unco

Jt^stick "21.99

3-wsy Jpyatick '22 99

Power Gnp "21 99

BOSS Jtysticfc -17.99
ATAHIMC Trak Bm.... '34.99

Apple Troll Ball '54 99

Apple Analog -37.99

AMIGA
3100 Sntfe "13 99
3101 F%r '19.99

JoyOoard .'37 99

KRAFT
Joysuck '41 99
Atan S.noJa fire. '1299

Alan Switdi Hitter.... '15.99

Apple Paddles '34.99

IBM Paddes "34.99
IBM Joystick '46 99

KOALA PADS
Atan [FOMJ '79.00

C-64 (ROM] '79.00

IBM •99-00
Appla'FrafiWin '95 00

MONITORS
AMDEK

3D0 Green "149 00

300 Amber -15900

310 AmOer '169.00

CoW 1 "27900

Cokr 1 PU, -29900

Coot 2 Hie '419.00

Coor 3 "343 00

COW 4 '749 00

BMC
12" Groan.. 'aa.99

IB" Green ht-«es '119 99
9191-13" Color '249.00

GORILLA
IB" Groan . -38 99

IB" Amber -95.99

NEC
JB 1260 Graan "109 00

JB 1201 Green -149.99

JB 1205 Amber -159.99

JB 1215 Color '259.00

X 1216 RGB "42900

JC 1460 CoKr '359 00

PRINCETON GRAPHICS
HX-13 RGB "529.00

SAKATA
100 '26900

TAXAN
210 Cdcr RGB , •299 00

400 Mai-Res RGB ,.'319 00

415 Hffles BGB •439.00

420 H.-Bes RGB [EM] '489 00

100 IB" Green '125 00

105 12" Amber -135.00

USI
Pi 1. 9" Green.. *99.99

R 2, 12" Green -119.99
P. 3, 13" Amber -149.99

H 4. 9" Amber -139.99

1400Cctcr ..'269.99

OUADRAM
Quadchmme B4O0 Cdcr "529.00

ZENITH
ZVM 122 Amber '109.00

ZVM 123 Green 'B9 99

ZVM 135 CdoiVGB '469 99

east

800-233-8950

Canada
Ontario/Quebec

800-268-3974

west

800-648-3311
in h« ca.. l"'J«™'»!!7^ ■"- Other Prouinc™800-268-«59 Ordor Status Numbar: 588-5654
Ordar Status Numbsr: 327-9576 |n Toronto emll (41B)aaBJJaBB,DBpt 105 p 0 Bax 6689

Customsr Service Number: 327-1450 Order Status Number: 82B-08B6 Stntiilinn MU RPdaq
477 E. 3rd St., Williemsport, PA 17701 2505 Duowin Oriue, Unit 3B atatriino,

Mississsuga, Ontario, Canada L5L1T1

No risk, no deposit on C.O.D. orders and no waiting period for certified checks or money orders. Add 3% [minimum '5] shipping and handling on all orders. Larger

shipment* may require additional charges. NV and PA residents add sales tax. All items subject to availability and price change. Call today for our catalog.

CANADIAN ORDERS: All ericas are subject to shipping, tax and currency fluctuations. Call for enact pricing in Canada.

~ 
HOME COMPUTERS 

ATARr 
1010 Recorder. . . ... ' 74.00 600Xl .................... ~189 
1020 Color Prvlter ... .... .. .... . ' 249.00 
1025 OIX Malnx Prner .. ... .. ' 349.00 
1027 Letter Ouaity Prner-.... -J09.00 
1030 Dn!ct Comect fv1odem .. '119.00 

BOOXl. .................... ·299 
1200Xl .................. CAll 
1400Xl .................. CAll 

1050 DIsk Dnve .................. "399.00 
0<30 PadcIe .......................... ' 12.00 
0<40 Ja,osuck •• . •.•.•.• e8Ch .... B.OO 7101 Erurumer........... . ... "69.00 
D<77 Tcu;:h TatJIet.. . .. .. .. . "64.00 7102 Arcade Champ .. ... . ........ ·75.00 
cxeo Trek Sal ., ,'48.00 8026 D.g Du;j.. . .. ... "33.00 
DCes KevPBd. . ..... ·105.00 8030 E.T. Phone HOOle.. . ... '33.00 
488 CaJvnLncator II ",,"229.00 8031 ()o-Qy Kong ..... ....... ... . "39.00 
4003 Assemte- Eilltor ...... ... . . ·a7.00 8033 Rcbotron .. ..... .. .. ... . ... .. .. 35.00 
40" Sur R81ders.. . ... ·33.00 B034 Pole PosItIOn •.•••••• .•...•.• '39.00 
4012 MISSIle Canmand...... . .. ' 29.00 8036 Aran Wnt6.... . .... '79.00 
4013 AsterOIds. . . . ·29.00 8040 DD"Ikey Kong . .k: ........ .. "39.00 
5049 VISICaIc . ..... . .. · 159.00 8043 Ms. PBcm&n...... . ... ·39.00 
7079 llIgo .... .... . ' 79.00 8044 Joust. .. .. "39.00 

ALIEN VOICE BOX 
Atan ................................... ""9.00 Apple .... .. .. .. "'49.00 

MEMORY BOARDS 
A:don 32K .. .... ............ '59.00 
AxIOn 48K ......... ... "99.00 
AxIon 128K ... . .... ....... ... . ...... '299.00 

Irtec 321< .. 
Intec 481< . 
Irtec 641< ............. .. 
IntBc Real T me Clock .. 

.... . ·59.00 
... .. . .. .. . "85.00 

."99.00 
.. ... ... "29.00 

DISK DRIVES FOR ATARI 
AT 8a.S1.. 
AI B6-A1.. 
AT 8a.Sl PO. 

"'" <as' 

""''''''' fR) 44-51 

5Yo" Mo.l . 
5Y. H MD-2. 

PERCOM 

MAXEU 

B'" FO-l [SS'DOJ 
8" FO-2 [DS'OOJ 

........ '369.00 
........ "259.00 

..... ·44900 
.... "369.00 
... "69900 

"539.00 

GT Oowa .... 

"')2 

DISKEnES 

RANA 

TRAK 

............ ·379,00 

H" .'329.00 

... ·3B9oo 

ELEPHANT 
.. .... .'24.99 

. .'34.99 

.. ' 39.00 
... .'49 .00 

5Yo" S5ISO ...... 
5Y. " SSIOO . 
5KH RlIDO 

..... .'16.99 
...... .'2199 

....... .'26.99 

VERBATIM DISK HOLDERS 
INNOVATIVE CONCEPTS .. ' 26.99 

... .'36.99 Aop-n-Ra 10... ...'3.99 
BIB ~so.. .. ... .'17.99 

5 Yo" Ooslc I-kIad CIeoiwler'... .. .......... .'14.99 Alp-n-Re [4OOI8CO R:lM] HdOer' .. ..... .'17.99 

CONTROLLERS & JOYSTICKS 
WICO ...,.., _ ...... 

F\)Mr Gnp ..•. 
!lOSS .b(BtId< .. 
ATAFINIC TreI< SfI .. 
Apple hIk BIll ... 
A4lPIe Meleg . . 

AMIGA 

... ' 21.99 

... .'22.99 
..... .'2199 

. ..... .'17.99 
.'34.99 

........... . ·54.99 
.... .'37.99 

KRAFT .-.... _ ... 
Alan SMtdl Hrtta" 
AopIII PeMe& ... 
1EJ,1 PIIddes .. 
19'.1 Jarstodt .. 

... .'4199 
.............. · , 2.99 

. ....... ' 15.99 
........ '34.99 

.. . .'34.99 
.. ... .'46.99 

KOALA PADS 
Awl [R:lMj ... 
C-64 [I=llMJ. .. 

PRINTERS 
AXIOM 

A'J.loo Ata'I ~ ~ ........ ·239.00 
GP-1C(l F'IreIIl!IIrcerlace ................. · ,9900 
AT·846 na-f!lCe Itr tu; ................. "89.00 

BMC 
401 t.eu.- Q..oafty ......................... "589.00 
8X.ao Ih Man.o.... .. . ... .'269.00 

CENTRONICS 
122 P\II1IIeI .. "299.00 

..... .'199.00 739·1 F'hIIlf 
739-3 SaneI ..... ................ ' 249.00 

C.ITOH 
Go'IIII a..r.ar.e ........... .................. ·209.00 
fIrwoont8" 8510P .......................... .'379.00 
ProrNnt.r 1550P .......................... '599.00 
A10 [IB c;le) . '569.00 
8600 p . . .... . .... ... "929.00 
FI().40 "999 00 
FIG-55 ' 1349.00 

COMREX 
ecn."""'tr I l.ef;t.r Cl.eky . '499.00 

OIABLD 
620 U!tw a.&tv ...................... "949.00 
630 !.aUIf' Il8ity ...................... .'1749.00 

DAISYWRnER 

EPBON 
RX-BO. R)(·BOFT. R)(·100 ... 
FX·BO. FX.1OO .. 

. "949.00 
' 10900 

. ...... CAll. 
.. .... CAll. 

"' ' 500 ........................ CAll. 

IDS 
Prem B(Uv~ ........... tAU 
Awn 32...For-~. CALl. 

JUKI 
6 100 ' 499.00 

MANNESMAN TAUY 
160.. ' 589.00 
18(1. .. . ' 799 00 
~ 00... ..."309.00 

NEC 
B023 "" """" B025 Oa. t.'«:u. 

............... '37900 
......... "669.00 

2010115f.JJ .. 
3510115130 ................ . 
7710115130 .. 

OKIOATA 

' 749.00 
. .... .' 1369.00 

. .. .' 1799,00 

B2. 83. 64, 92. 93. 2350. 2410 ....... CALL 
OLYMPIA 

Co-npea 2 ....... .... ... , ..................... ·479.00 
Car-opact. RJ .... .. ......... ..... , .. '509.00 
fSW 3O(X).............. .. ...... ' 1449.00 

SMITH CORONA 
fP.1OCXJ . ' 399.00 
'hcXot' Fe.! ' 119.00 

SILVER REED 
5(J) t.eu.- o..atv. . ..... .'449.00 
550 lau!r ~.. • .............. .'569.00 
770 later Q.Uity ........................ '899.00 

STAR 
Gernn \OJ( .. . 

Garno 15)( ... . 

Delli! 10 .. 

""" ""'"' Ratta 10. 
~. ,5 ................... .. 

TOSHIBA 

... ' 299.00 
' 399.00 

.. .... ·449.00 
..... · 75.00 

' 599.00 
. '599.00 

1340... . .......... , ..... "869.00 
1351 ............ ... ... ........................ · ,699.00 

TRANSTAR 

MODEMS 
ANCHOR 

\dumodern ... ......... .. ..... .'59.00 
Mri L .. .. ................ ' 79.00 
Ma1c VI [Auto ArriJA.JtzJ Oolli ] ,. .... ' 119.00 
Mn )QI [1200 EeJ:I] ... . "299.00 
fRS.EIO Cci:r Ccmc:ut.r... "99.00 
9 \bit PtJ".,eo ~. ...'9.00 

HAYES 
""""""'" JOO . ' 209.00 
Sm8rtlTlCX1em 1200... .. .'499.00 
~ 12008. ................ .'449.00 
~ Ie. "269.00 
MocronoOI!im 100 "299.00 
Smtn Can • . '89.00 
~ ' 199.00 

NOVATION 
.J-Ca... . ' 99.99 
Ca .. ............... . . .. .' 139.00 
&n.n C« 103 ............ ' 179.00 
9nrt Cet "031212. . . '399.00 
~ .... . ' 21900 
212 tuoCa . . ........... .'549.00 
~ Ca ................................ '24900 
212 ARlIe C& ............................ .'449.00 
Appe c& 212 l.tqtIde. . ' 269.00 

Zf.1 
IT·lO 
ZT·n 

ZENITH 
' 339.00 
·~.OO 
'369.00 

MONITORS 

"" ..... JIll _ 
310"'­.,.,. , 
Coo-' .... 
Cci:r 2 RiB .. 
Coo- 3 .,.,. , . 
12"~ .. , 

IIMOEK 
.,.. ' 149.00 

. ' 159.00 
' 169.00 
'279.00 
'29900 

. '419.00 
............... .'34900 
............... °749.00 

BMC 
............. '88.99 

12 .. ~1-t~ ... 
9 191·13" LDD-. 

... ' ''9,99 
..... ' 249 .00 

t2" ~ 
12" IvrbtT . 

GORILLA 

NEC 

.. '88.99 
....... "95.99 

PRINCElON GRAPHICS 
HX.I2 Ft;B.. . • ....... '529.00 

100 
SAKATA 

TAXAN 
' 269.00 

210 eoa- !'GB.. . ... '29900 
400 MId-Ae$ !'GB. . ... '319.00 
415 I-9-Ae6 !'G8... ...'439.00 
420 Hi-AIIII !'G8 [B\o1] ................. .'489.00 
100 12" Green. .. ............... .' 12500 
105 12" AmtB-..... . .' 135.00 

PI t. 9" Gr1Ien , 
PI 2. 12" Oteen . 
PI 3. 12" M-btr .. 
PI 4 . 9" Amber ... 
1400 Cokr ... 

USI 
... '99.99 
.' 119.99 
' ;49.99 

. . ' 139.99 
.......... '269.99 

QUADRAM 
Gledcrrc:me 8400 COc:r .......... .'529.00 

ZENITH 



APPLE/FRANKLIN

DISK DRIVES

MICRO-SCI

A2 "21900

A40 -399 00

A70 - '319 00

C2 Controller '79 00

C47 Contn^H- 'B9 0O

RANA
Bito 1 •279 00
Bus 2 . '389 00

Bne 3 'S69 00

APPLE lie STARTER PACK

B4K Apple lie. Disk Drive £ Controller.

BO Column Card. Monitor II & DOS 3.3

COMPLETE CALL

MBC 550 CALL

MBC 555 CALL
MBC 1100 '149900

FDD 3200-320K Drwe . . "389 00

MBC 1150 .'1B99D0

mbc 1300
FDD 6400-640K Dnve . '469 DO

MBC 1250 '2099 00

m 5500 Porter "599 CO

~SEC
DP
ru-

•489

C FRANKLIN

ACE 10O0 Color Computer CALL

ACE Famity Pack System CALL

ACE PRO PLUS System CALL

ACE 1200 Office Mgmt System.CALL

"NOT lie EXPENSIVE"

SANYO

NEC

PC-B221A Thermal Printer '149.99

PC-B2B1A Data Recorder '99.00

PC-8201-Q6 BK RAM Chips...'105.00

PC-8206A 32K RAM Cartridge'329.00

SHARP

PC-1500A ...."165"

PC-1250A «88"

HP IOC. "51.99

HP 11C *69.99

HP 12C "3899
HP 15C ■60.99
HP 16C *SB99

HP 75C '749.99

HPIL MiiUe . "98 99

HPIL Cassette <x Pnmer '359 99

Cam Fteater , '14399
Ertsnded Funcun ModuiH "63 99

Time MOkie '63 99

CE-125 Pnnter/Cassette '128.99

CE-150 Color Pnnter/Cas5ette."171.99

CE-155 SK RAM '93.99

CE-161 16K RAM '134.99

CE-500 ROM Library '29.99

Cz commodore

CBM 809B "96900

C6M 9000 .•999.00

Q198-B0 '769 00

B032 ta 9000 Upgrade "369 00

9031 LP Dh* Dnw "393.00

B050 Dak Dnw! •94900

6250 Dt* Dn* '1199 00

4023 Printer "37900

8033 Pnrtor '569.00

6400 Printer '1399.00

2-RAM *499.00

Sl.can Office . .. "699.00

The ManagBT '199.00

SoftflOM '125.00

VisCelC "159.00

PROFESSIONAL SOFTWARE
Word Pro 9 Plus '159 00

Word Pro 3 Rib '1B9 00

Wort Pro A Ftos/5 Bus each.'279.00

InfoPra "179 00

Adriifistrauv '399.00

Pow '7900

MSD
SO1 Osk Dnve '349.00

SD9 Disk Dn«. . ., *599O0

HP 71B ■449"
4icv

41CX

SX-64

Portable *839
CBM SQ32 "599

CBM 84 >1S9
C1541 Disk Onve *2d9.O0

C1530 Datasocta •69.00

C152O Cdcr PnraerfPlgtter . . . "15900

M-B01 Dot Motni Pnrter '219.00

C1526 Dot Mstrn/Sena *299.0O

C17O2 COcr Monitor '249.00

C1311 Joystick '4.99

C1312 ftrimes '11.99

C1BO0 VIC Modem '59.00

C1650 fiuto Mobem "89.00

Logo 64 *49.00

RW 64 '39,00

Word Pro 54 PIub '59.00

Parallel Pnrtor Irtarfaca '49.00

CUc ResJC 64 *65.OO

Calc Result Easy "39.00

CoOewmer 64.. '75.0O

(Jit* Brum fax "49 00

MCS B01 Cakr Pnmer "499 00

DPS 11Q1 DaBy Ftirter "459 00

Mbojc Vaca Speacfi MoOJe *54.00

Desk Di^anisr La* '49.00

Vidusx TalecmnujncaUDns . *34 95

IBM
NEC PRINTERS

NEC 5050 — '999 00

NEC 3550 . , '163900

PERCOM/TANDON

DISK DRIVES
5'/." 32OK Happy "229 CO

5 Meg Hart WCortroliB-. . . '1049 00

10 Meg HatU WContrOier . . . '1349 00

15 Meg Hero* vWControfler "1599 00

20 M^ H»U iWCortnUlar ... '1B99 DO

AMDEK
310A Amber Montor '169.00

Color 2 "419 00
Cokr 4 '749 00

AST RESEARCH
3. R* Hus (mm..'279 00

Combo Pius t from "27900

Mega Hus from..'30900

I/O Ris. from ..'13900

aUAORAM
Ouadif* "479 00

Ouadboart as low as "2H9.00

Quad 512 Plus as low as. .'249 00

Quadcokr as lew ee ..'219 00
Crronograph '89 00

POra'ld Irxerface Ebara '69 CO

64K HAM Chips Kit '59 00

CONTINENTAL SOFTWARE
1st Class MaUForm Latter "79.00

Home Accountant Pius 'BB 00

MICROPRO
Professional Pat*. •3B9.C0

WoStar "299.00
SpalStar. .. "159.00

CacStar "99 00

MICROSTUF

Cmssialk "105.00

MICROSOFT
MJuP.an "159.00

ASHTONTATE

Fndsyl "185 00

IU8
EasyWnter II *249 DO

EasySpelter "119.00

EesyfilH- *229O0

LOTUS
Srohony CALL

1-3-3 '329 00

PROFESSIONAL SOFTWARE
PC Rie/Ttw Bass •329 00

SYNAPSE
fit Manager "69.00

SOFTWARE

Electronic Arts
Axis Assassin

MULE.
Pinbdl Construction

Cot & Paste
Hard Hat Mack

InfoCom
Witness

Infidel
Starcross

Rsnetfall
Enchanter

Zork

AtariSoft
Dig Dug

Defender
Rodocron 2084
PacMai

Donkey Kong

Spinnaker
Story Machine
Cosmc Life

Up far Grabs
Kindercomp

Snooper Troops

Delta [Drawing

Kids on Keys

Hey Diddle Diddle
Pacemaker

Rhymes & Riddles

Dynatech
Code Writer

VisiCorp
ViaCalc

VisiCalc Advanced
Visitrend/Plat

VisiRle

VisiSchedule
Desktop Ren

Business Forecast Model

StretchCalc
VisTutor Calc
VisiTutor Advanced

VisiTucor Word

3fS.
Wnte
Graph

Report
Rle

Solutions:' as lew as

•Call on Titles

C-64

•17"
■29-
iggoi

'3910
■29"

13 2»

'32™
N/A

•32"

■32"
N/A

•37"

•37"

•29"

•37"

•37"

•34"

•24"
•29™

■ai«
iggco

•29"

■29"

■2100

•24"
N/A

■79"

•isa00
N/A

N/A

N/A
N/A

N/A

N/A

N/A
N/A

N/A

N/A

N/A
N/A

N/A

N/A

N/A

Atari

•17"

■29"
■29"

■39"
■29"

■32"

•32"
•29™

■3 2"

'33"
•29"

N/A
N/A

N/A
N/A

N/A

•24"

•24"

"29™
'21™

•29"

•29*

•2900

•21°°
•94"

•21™

■79°°

•159"°
N/A

N/A

N/A
N/A

N/A

N/A

N/A

N/A
N/A

N/A

N/A
N/A

N/A
N/A

N/A

IBM

N/A

N/A
N/A

N/A
N/A

N/A

•32"
■29°°

■32"
•32"
■29"

•29-

•29"

-29"
'29"
•29-

■29"

N/A

N/A

•24™

N/A
•39"

N/A
■21™
•24"

•24™

•175"

•159"
BIA

•199"

■199"

•19900
•19900

■75™
'75™

•59™
■75m

•59°°

•B9™

■8911

'79™
•89"

'16™

Apple

•17»
N/A

•39™

•39"
■29°°

•32B

'32™
•29"

■32"

•32™
•29"

•29"

■29*

•29-

»29»

•29"

•29"

N/A

N/A

•21™
■29"

•39"

N/A

■21"

•24™

•24™

•155™

■159"
•S69"

'19900

■169™
•199"

•169™

•75™
■75™

•59™

■75m
•59™

•79™
■79"

•79™

•79"

•16™

east

800-233-8950

Canada

800-268-3974

west

800-648-3311

fl77 E. 3rd St., Williamsport, PA 17701«/ / k. jra s»t., wiiiu.rmport, pa 177OT 2505 Ounwin Drive, Unit 3B Statalme, NV 89449

Missiasauga, Ontario, Canada L5L1T1 :

INTERNATIONAL ORDERS: All shipments outside the Continental United States must be pro-paid by certified check only. Include 3% (minimum *5) shipping and -

handling.

EDUCATIONAL DISCOUNTS: Additional discounts are available to qualified Educational Institutions. <3Bt

APO & FPO: Add 3% (minimum '5) shipping and handling.

MICA0-8CI 
A2 
~O 

A7l) 

C2~ 

C4'~ 

a.:a I 
au 2 
au 3 

RANA 

'21900 
""'900 
'31900 
'7900 
"900 

'27900 
'38900 
'56900 

APPLE lie STARTER PACK 
64K Apple lie. DISk onve & Controller. 
80 CoIt.mn CIIn::I. Menta" U & DDS 3 .3 
COMPLETE ... .••. .. .••.••...•••...•• CAU 

MBC SSO •••.•.•••••• CALL 
MBC SSS .••. •. .••. •• CALL 
MOC 1100 
FOD 32OO--32OK Onlle 
MOC 1150 
Mer: 1200 
FOO 64CX).64()C On...e 
MOC 12'" ... """-

' 149900 
'389.00 

·W99.00 
' 184900 
' 469.00 

"209900 
'599 00 

NEe 
PC-8201 
S489 •. -~-

c • . . . 

SHARP 

PC-1S00A •••••• ••• '16S" 
PC-12S0A .•••••.•. .• ·ss .. 

HI' >DC 
HP I IC 
HI"2C 
HI' '50 
HI' .sc 
HP 75C 
H'll McoJe 
HPIL c-eue IT Pr-onts­en_ 
E<ta'IOII:I Mn:ucn MIXUe 
r~ ....... 

"'99 
.. 999 
"'99 
"'99 
• .. 99 

' 749 99 
.... 99 

. ' 35999 
· ""'99 
"6399 
"63" 

C:: commodore 
caM 8096 ............................ '869.00 
eSM 9CXXl . '999.00 
0129..f30 ' 76900 
B032 1D 9CXXl 1JIV'8IIe... .' 269 00 
2031 LP 09; 0-.... .. "299.00 
BO!5O 00eIt Onve '94900 
8250 ~ On>e ' 1199.00 
4023 Pr\r(eo- .• ' 37900 
0023 ~... . ..... '569.00 
6400 ~ ................ ... ........ · ,399.00 
Z·RAM ....••• 499.00 
SIocxn OtfK:e .. '699.00 
1hI! MIrIegar . ' 199 00 
ScnROM ' 12500 
\h.c..Ic:: ' 159.00 
PROFESSIONAL SOFTWARE 

WOt'd Pm 2 flU ' 15900 
WOt'd ~ 3 ~1oG ' 18900 
WOt'd Pro 4 PUIS ~ ......... e~'M'279.oo 
IrIoPro ................................... '179.00 
ActnoroSV'lltOr ............... ' 399.00 
P!1.Ya- '79.00 

MBO 

ACE 1000 Color Canputer ......... CAll. 
ACE FII'TlIty Pack SystEm ............ CAll. 
ACE PRO PWS S)5tem ............. CAU. 
ACE 1200 Offlce Mgnt. Sysurn.CAU. 

"NOT lie EXPENSIVE" 

$5ANVO 

NEC 

NEC PRINTERS 
NEe 2050 '89900 
NEe 3550 . ' 1639.00 

PERCOM/T ANDON 
DISK DRIVES 

5Yo" 32QI( Aoppy 
5MegHlnl~ . 
'10 Meg H..-d -.w'Ccnrtt.-
15 Meg I-Wtl ~ 
2OMegI-W!:l~ •• 

AMOEK 

"229.00 
' 1049.00 
' 134900 
' 159900 
' 1899.00 

31QA. kr'btI' MfTllD' .............. ' 169.00 
Coler 2.. . ... ' 41900 
coo- " . . .... · 749.00 

AST RESEARCH 
1I"0'I'l..-. ' 279.00 
!rn-n "27900 
trn-n_ ' 309 00 
Irn-n ' 13900 

QUADAAM 
a..eca.r-. . . ................... ·479.00 
CIudJoerd . . ........... 118 0,.., IIB.M '289.00 
0ued512P1u5. .. ___ ....... esONas.M'24900 
!JuadcDklr •.•.••••.• lIS ON 118_ ' 219.00 
~ 'S900 
f'IInIIW n..nae. B::x!rd '89.00 
641< RAM ~ ~ "59.00 

CONTINENTAL SOFTWARE 
19, a.. MIIlIFInn \.eUli!t'.. ' 79.00 
I-ONI ~ ~us .. ' 88 00 

MICROPRO 
WMSSuw- PrdesIoc:n!I P«t: . 
.."... 
5pelSc. .. 
CaIcSgr ... 

MICROSTUF 

"".00 
' 299.00 
' 159.00 
.... 00 

Cn:lssuI/lt .. . .......... ..................... · ,05.00 
MICROSOFT 

IWF.IRtn •.. 
ASHTON-TATE 

IUS 

' 159.00 

.,...00 
' ISS.OO 

EesyWnt8'" . ... .. ' 249_00 
EesySpeIiEr .. • ..... · 119.00 
EilsyFollr ................................. '229.00 

LDTUS _ <AU 

\-.2·3 "329.00 
PROFESSIONAL SOfTWARE 

PC ~ a:.. '329.00 
SYUPSE 

.'89.00 
PC-8221A Thermal Pnnter .... "149.99 
PC·8281A Doca Rec:ordef' .•.•.•. "99.00 
PC-82Dl.Q6 8K RAM ChIps •.• "lOS.00 
PC-8206A 321< RAM ~"329.00 

SOFTWARE 

CE-125 Pnrc:erlCassette ......... · ,28.99 
CE-150 Color PnntEnt:assette ."171.99 
CE-155 8K RAtv1 .... ................. ·93.99 
CE·1S1 16K RAM .................. ·,34.99 
CE-500 ROM u trary .............. ·29.99 

r 6;;11 HEWLETT 
a::~ PA C K ARD 

. ~ 

HP 718 '449" 
41CV .......••..••••..••. ·201" 
41CX .•.......••..•••.. .• ·249" 

EIectrooc Am; .............. 
MULE. 
Pirball Clnstru::oon 

Cut. """" Hard Hat Mack 
InfoCom 
W""" 
'''''"' s""""" _ .. 
frchoour 
Zat 

AranSoft 

8~~r 
_2084 
PoeM.., 

O<rl<ey """ Sprnake, S ..... _ 

Cosme ute 
Up hr Grabs 

SX-64 ~~, 
Portable '839 ~:l,'" .;-'" 
CBM .032 ......... ........... ....... "588 He,' OiddIeKeysOiddie 
caM 84 .... .... ..... ........... ....... '118 FacemaKer 
CI541 [)oM 0".... ......................... '249.00 Rt¥nes & I1d:IIes 
CI53Q o.aaeu... . .. '69.00 Dvnat ch 
C1520 Caler PnrurfFIcJtur.... ' 129 00 Code WWr!ter 

~,~ g: =-~:. . .~:~ VisiCa-p 
C1702 Cokr Mcn:a-... ................ ·249.00 ViSlCa!c 
C1311 JoistlClr.... . ............. ·4.99 VisiCaic Advarx:ed 
CI312 AIdcIns .................................. . ,1.99 VisitrendlPlo: 
CISCO VIC MDdo'n .. '59.00 VisiFiIe 
CI650 AtAo MO:JG-n ... .. '89.00 VISISc:heduIe 
logo 54.. . ........................ ' 49.00 Desktop Plan 
Au 54 ' 39.00 Busiress Forecast MaieI 
Wrrd Pm 64 flU . . '59.00 StretdlCaIc 
f'IInI!IO Pnne- rw-hIce ' ''9.00 VisiTuta' Calc 
c.: Re&ut 64 .. '65.00 VisiTuta' Advarced 
Calc ~t r.y .......................... '39.00 VisiTuta' \IIJord 
Codewnur 64 .... ................. . ... ' 75.00 pfs: 
GU~ av.m Fao; ••••••••••••••••••••••••••••••• ·49.00 Write 
MCS SOl Caler Pnnur. .. ............ ·499.00 Greph 

~':'c. ~ ~cO.j~:.. :~:~ ~ 
0esIc ~tIIW' Loct .. ' 49.00 ~: ' BI5 bY as 

V>IbI T~ lI .. i .. II~·rci"'iim Titles 

C--64 Au3ri IBM Apple 

"17-
'29" 
'29'" 
'39" 
'29'" 

'32" 
"32-

NtA 
'32" 
'32" 

N/A 

'37" 
'37" 
'29" 
'37" 
'37" 

'24" 
'24" 
'29'" 
'21" 
'29" 
"29'"' 
'29'" 
'2' " 
'24" 

N/A 

'79'" 

"159'" 
N/A 
N/A 
N/A 
NtA 
NtA 
NtA 
N/A 
N/A 
N/A 
N/A 

'32" 
'32" 
'29'" 
'32" 
'32" 
'29'" 

N/A 
N/A 
NfA 
NfA 
NfA 

' 24co 

'24" 
'29'" 
"21co 

'29'" 
' 29'" 
' 29'" 
"21'"' 
'24" 
'21" 

N/A 
NfA 
NfA 
NfA 
N/A 

NfA 
' 32" 
' 29'" 
' 32-
'32" 
' 29'" 

"29-
"29-

"29" 
'29-
'29" 

' 29'" 
NfA 
N!A 

"24'"' 
N.IA 

'3 9'" 
N/A 

' 21" 
'24" 
"24'"' 

'17-
N/A 

'29'" 
'39" 
'29" 

'32-
"32-
"29"" 
"32-
'32" 
' 29'" 

"29-
'29" 
'29" 
'29" 
"29-

'29'" 
NtA 
N/A 

' 21<10 
'29'" 
'39'" 

N/A 
'21" 
'24" 
'24" 

"7gca "175'"' "155'"' 

"159'" '15g:» "159'" 
N/A B'A '269'" 
N/A "19 g:» "19SOO 
N/A "19g:» "16SOO 
N/A "19 g:» "199'" 
N/A "19 g:» "lSSOO 
N/A "75'"' "75CO 

N/A "75'"' "75CO 

NfA '59'" '59'" 
N/A ' 75<10 "75'"' 
N/A '59'" ' 59'" 

'89'" ' 79co 
'89'" ' 79'" 
' 79'" ' 79'" 
'89'" ' 79'" 
"16"" ' lSco 



Lyco Computer Marketing & Consultants

toll free 800-233-8760
TO ORDER

CALL US

DISK

DRIVES

RANA

1000 ...SCALL

PERCOM
ATARI AT88-PD S329.OO

AT-BB DOUBLER S 129.00

ADD-ON DRIVES SCALL

HARD FOR 5 MEG

DISK APPLE 10 MEG

DRIVES IBM-PC 15 MEG

AVAILABLE 20 MEG

commodore
VIC 64 S CALL

VIC1541 $239.00

SSI

KNIGHTS OF DESERT ...$26.75

EAGLES S26.75

TIGERS IN SNOW 526 75

COMBAT LEADER $26 75

BATTLE FOR N S26.7 5

EPYX 64

JUMPMAN C/D $27.75

JUMPMAN JR R $27 75

PITSTOPR $27.75

TEMPLE ASPHAI S27.75

GATETASPHAI 527.75

CRUSH.CSC C/D $21.75

INFOCOM 64

ENCHANTER $34.75

PLA N ETFALL $34.75

apple

BRODERBUNO

BANK STREET D 544.75

CHOPLIFTER D S24.95

DAVID'D MAGIC 524.95

DROLD S24.95

LODE RUN D $24.95

SEAFOX D S22.95

SPARE CHANGE D $24.95

AE D $24.75

PEACHTREE

SOFTWARE
LIST MANAGER SI 99 00

BUSINESS GRAPHICS S225.OO

GRAPHICS LANGUAGE. ..$299.00

REQUIRES COBAL RUNTIME

ACCTS PAYABLE I $495.00

ACCTS PAYABLE II. ...SI 895.00

PAYROLL I $495.OO

PAYROLL II S1 695.00

GENERAL LEDGER I... .$495.00

GENERAL LEDGER II. 51 695 OO

327-1824

mmm

TRAK DISK DRIVES

AT-D1 S379.O0

AT-D2 $399.00

AT-D2 TURBO PAK S22.95

PRINTER CABLE S22.95

CONCORD

DISKDRIVES
APPLE 163K DRIVE ... .S199.OO

APPLE 326K DRIVE S229.OO

APPLE CONTROLLER

CARD S69.OO

COMMODORE VIC 174K... $289.00
COMMODORE VIC 348K... $359.00

ATARI 176K MASTER .. .$289.00

ATARI 348K MASTER... $369.00

ATARI ADDON DRIVES...SCALL

DATASOFT

POOYAN C/D S21.7S

O'RILEYS MINE S21.75

PARKER 20

FROCGER S33.75

PROFESSIONAL SOFTWARE

WORD PRO 3- $59.75

SPELL RIGHT- S39.75

BOTH TOGETHER ., S79.75

EASTERN HOUSE

RABBIT 20 ROM $34.75

RABBIT 64 ROM $34 75

■■■■■■

KOALA
KOALA TABLET $84 75

PROGRAMMERS GUIDE... S1 2.75

GEOMETRIC DESIGNS..-S22.75
LOGO DESIGN $27.75

ILLUSTRATOR S99.75

SONG WRITER D $27.75

MASTER TYPE $27.75

CONTINENTAL

HOMEACCOUNTD $44 75

TAX ADVANTAGE $35.75

BOOK OF APPLE

SOFTWARE.... SI 6.95

GENERAL LEDGER .... S179.95

ACCOUNTS PAY S179.95

ACCOUNTS REC $1 79.95

PAYROLL S179.95

PROPERTY MGMT $329.95

CP/M VERSION

PEACHPACK4 $295.OO

ACCTS PAYABLE III $549.00

ACCTS PAYABLE IV S89S 00

ACCTS REC III $549.OO

ACCTS REC IV $899.OO

GENERAL LEDGER III... $549.00

GENERAL LEDGER IV .. .$899.00

INVENTORY MGMT I....$549.00

INVENTORY MGMT II.. .5899.00

PAYROLL 111 S549.00

PAYROLL IV $899.00

SALES INVOICING I ....S549.OO

SALES INVOICING S899.00

TO ORDER

CALL TOLL FREE

800-233-8760
In PA 1 717-327-1824

or send order to

Lyco Computer

P.O. Box 5088

Jersey Shore. PA 1 774C

DISKETTES
ELEPHANT

SINGLE SIDE SD (10) ....$17.75

SD(IOO) $16.75/10

SINGLE SIDE DD (10) .... $21.75

DD(100) $20.75/10

DOUBLE SIDE DD|10) . .$26.75

DD(IOO) $24.75/10

MAXELL
MD1 (10) $27.75

MD2(10) $37.75

CERTRON
CASSETTES

CC-10112) $15.9*

CC-2O(12) $17.99

INNOVATIVE

CONCEPTS
DISK STORAGE (10) $4.95

DISK STORAGE (15) 59.95

DISK STORAGE (25) 51 9.95

DISK STORAGE (50) S26.75

ROM STORAGE (10). $24.75

MODEMS
ANCHOR MARK I S45.75

ANCHOR MARK II S79.75

HAYES SMART $239.00

HAYES MICRO II $309.O0

MICROBIT10O0C SI 29.00

CAT SI 44.00

D-CAT $155.00

JCAT $115.00

APPLE CAT II $279.00

21 2 APPLE CAT S569.OO

INFOCOM

DEADLINE S34.75

2ORK 1.2. or 3 $34.75

ENCHANTER $34.75

PLANETFALL S34.75

SPINNAKER

KINDERCOMPD S21.75

STORY MACH D $23.75

FACE MAKER D $23.75

SNOOPER TR O S29.75

SNOOPER T2 D $29.75

DELTA DRAW D 532.75

FRACTION F D 523.75

ALPHABETZOOD $21.75

MOST AMAZING D $26.75

RHYMES 8 RIDD $21.75

APPLE DUMPLING GX....S99.75

APPLE DUMPLING

16K BUFFER SI 79.75

TEXT PRINTER

INTERFACE 579.75

COMPUTER

CARE

BIB

DISK DRIVE CLEANER.

COMPUTER CARE KIT

S12.75

.519.75

NORTRONICS
DISKDRtVECLEANER

WITH SOFTWARE FOR

IBM-PC. ATARI. VIC.

APPLE.* Tl S29.75

DISK CLEANER REFILLS... 514.75

CASS DRIVE CLEANER....59.95

MEDIA BULK ERASER ...S46.75

ATARI
INFOCOM

DEADLINE $34.75

ZORK 1.2. or 3 ....S26.75

ENCHANTER S34.75

EDUFUN

GULP ARROW

GRAPHICS S24.75

FACE FLASH S24.75

CONTINENTAL

HOMEACCOUNTD 544.75

TAX ADVANTAGE $35.75

BOOK OF ATARI

SOFTWARE $1 6.95

MONITORS
SAKATA COLOR 5249.OO

TAXAN GREEN 5119.OO

TAXAN AMBER $129.00
TAXAN RGB

COMPOSITE .S289.OO

ZENITH AMBER S105.O0

ZENITH GREEN 595.OO

GORILLA GREEN SB8.00

GORILLA AMBER S95.OO

NEC J81 260 $99.00

NEC JB1205 $145.00

NEC JB1215COLOR ...$269.00

AMDEK GREEN $145.00

AMDEK AMBER S149.OO

_AMDEK COLOR 1 - 5289 OO

SSI

KNIGHTS OF DESERT ...526.75

EAGLES $26.75

TIGERS IN SNOW $26.75

GERMANY 1 985 $36.75

BATTLE FOR

NORMANDY $26 75

SHATTERED ALLIANCE... 539.75

SIERRA ON-LINE

ULTIMAII S39.75

DAHK CRYSTAL $27.75

ATARISOFT

PACMAN $25.75

DONKEY KONG $25.75

DIG DUG 525.75

CENTIPEDE 525.75

ROBOTHON .$25.75

PROGRAM DESIGN

ANALOGIES $18.50

PREP FOR SAT'S 579.75

PRESCHOOL 10

BUILDER $18.75

READING COMP 518.75

VOCABULARY BUILDER...$16.75

SCARBOROUGH

SONG WRITER D $27.75

MASTER TYPE $27.75

EASTERN HOUSE

MONKEY WRENCH II ....552.75

DON'T ASK SOFTWARE

SA« 539.75
ABUSE $22.75

WORD RACE 524.75

PROGRAM DESIGN

ANALOGIES 514.50

PREPFORSAFS 579.75

PRESCHOOL IO

BUILDER $16.75

READING COMP $16.75

VOCABULARY BUILDER... 51 6.75

LET'S SPELL S14.75

Lyco Computer Marketing 
TO ORDER 

CALL US 

RANA 
1000 ... 5 CAll 

PERCOM 
ATARI ATBB·PO . $329.00 

AT·88 DOUBLER .. $129.00 
ADD-ON DRIVE S .. . . •.• 5 CALL 

HARD FOR 
DISK APPLE 
DRIVES 18M·PC 
AVAILABLE 

5 MEG 
10 MEG 
15 MEG 
20 

.... s CALL 
...... 5239 .00 

551 
KNIGHTS OF DESERT ... 526.75 
EAGLES........... .. 526.15 
TIGERS IN SNOW •• 526 .75 
COMBAT LEADER .•.•. ". 526. 75 

. , $26.75 
EPYX 64 

JUMPMAN CIO .... 527 .75 
JUMPMAN JR R .. . ... 527.75 
PIT5TOP R ..... . .. S27 .7S 
TEMPLE A5PHAI •.•••••• 527 .75 
GATE T A5PHAI •. 527 .75 

CRUSH. CAe C/ O.. . .. 521 .75 
INFOCOM 64 

ENCHANT ER .. .. 534 .75 

BROOERBUND 

BANK STREET 0 544.75 
CHOPLIFTER 0 .. . ..... 524.95 
DAVIO' O MAGIC . .. .. 524.95 

LODE RUN 0 
SEAFOX 0 

•. $24.95 
.... $24 .95 

. $22 .95 
SPARE CHANGE D ....... $24 .95 

. $24.75 

PEACHTREE 
SOFTWARE 
LIST MANAGER ........ $199 .00 
BUSINESS GRAPHICS 5225.00 
GRAPHICS LANGUAGE .. $299.00 

REOUIRES COBAL RUNTIME 

ACCTS PAYABLE 1 ...... $495.00 
ACCTS PAYABLE 11 .... $1695.00 
PAYROLL 1. .............. $495.00 
PAYROLL tt ........... $H!95.oo 
GENERAL LEDGER 1 •••• $495 .00 
GENERAL LEDGER II .. $1695.00 

TOLL FREE 

AT·Ol .. . ..... . . 5379.00 
"T·02 .................... S399 .00 
AT-02 TURBO PAl( •.• _, .. 522 .95 
PRINTER CABLE ..•...... $22 .95 

CONCORD 
DISK DRIVES 
APPLE 183K DAIVE .•.. 5 199.00 
APPLE 326K DRIVE •••• $229.00 
APPLE CONTROLLER 

CARD ................... $69.00 

COM MODORE VIC 1 74K ... $289.00 
COMMODORE VIC 348K .•• $359.00 

ATARI 176K MASTER ... $289.00 
ATARI 348K MASTER .. $369 .00 

PQOYAN C/ O ... $21.75 
O' RILEYS MINE . .. ... $21.75 

PARKE R 20 

FROGGE R ........ .. $33 .75 

PROFESSIONAL SOFTWARE 

WORDPR03 · ............ $59.75 
SPELL RIGHT · ........... $39 . 75 
BOTH TOGETHER ........ $79.75 

EASTERN ·HOUSE 
RABBIT 20 ROM .. $34 .75 

KOALA 
KOALA TABLET ........... $84. 75 
PRQGRAMMERSGUIOE ••. $1 2 . 75 
GEOMETRIC DESIGNS ••. $22 . 75 
LOGO DESiGN ............ $27. 75 
ILLUSTRATOR ..••••••••.. $99.75 
SONG WRITER 0 ........ 527 .75 
MASTER TyPE ••.•••••.••. $27 .75 

CONTINENTAL 

HOME ACCOUNT 0 . $44.75 
TAX ADVANTAGE ........ $35.75 
BOOK OF APPLE 

SOFTWARE • $16.95 
GENERAL LEDGER .... $179 .95 
ACCOUNTS PAY ..... $179 .95 
ACCOUNTS REC ........ 5179 .95 
PAYROLL .... $ 179.95 
PROPERTY MGMT .. $329.95 

CP/ M VERS ION 

800-233-8760 
KETTES 

ELEPHANT 
SINGLE SIDE SO (10) .... $17 .75 

SO POO) ... .. $16. 75/ 10 
SIN GLE SIDE 00 (to) .... $21.75 

OOPOO) ....... 520.75/ 10 
OOUBLE SIDE 00 (1 0) .•. $26.75 

00 (100) .. ........... $24 . 75/ 10 

MAXELL 
MOl (10) ................ $27 .75 
MD2110) $37 .75 

CERTRON 
CASSETTES 

CC'10112) ........ $15 .9111 
CC·20(12) ............... $17 .99 

INNOVATIVE 
CONCEPTS 

DISK STO RAGE (10) ....... $4.95 
DISK STORAGE (15) ....... $9.95 
DISK STORAGE (25) ..... $19.95 
DISK STORAGE (50) ..... $26 .75 
ROM STORAGE $24 .75 

MODEMS 
ANCHOR MARK I ......... $45.75 
ANCHOR M ARK II ........ $79.75 
HAYES SMART .......... $239 .00 
HAYES MI CRO tt .... 5309.00 
MICROS IT l000c ....... 5129.00 
CAT .... .. ..... $144 .00 
D-CAT ................... $155 .00 
J-C AT ... $115.00 
APPLE CAT II. .. .. .127G.00 
212 A PPLE CAT 

DEADLINE ....... 534 .75 
ZORK 1.2. or 3 $34 .75 
ENCHANTER ............ $34 .75 
PLANETFALL .... . $34 .75 

SPINNAKER 
KINOERCOMP 0 . •.••.•••• $21 .75 
STORY MA&;H 0 $23.75 
FACE MAKER 0 .......... $23.75 
SNOOPER TR 0 $29.75 
SNOOPER T2 0 .. $29.75 
DELTA DRAW 0 .. . $32 .75 
FRACTION F D ....... $23 . 75 
ALPHA BET ZOO 0 .. . $2 1 .7 5 
MOST AM AZI NG D . . 528 .75 
RHYMES a RIO 0 ... $21.75 

A PPLE DUMPLING GX ... $99 .7 5 
A PPLE DUMPLING 

COM 
CARE 

BIB 
DISK DRIVE CLEANER .•. $1 2.75 
COMPUTER CARE KIT ... $1 

NORTRONICS 
DISK DRIVE C LEANER 

WITH SOFTWARE FOR 
IBM·pc . ATAR I. VIC . 
APPLE . a TI .. .. .. $29.75 

DISK CLEANER REFILLS ••. $ 14. 75 
CASS DR IVE CLEANER .. . $9.9 5 
MEDIA BULK ERASER ... 546.75 

MONITORS 
SAKATA COLOR •.... $249.00 
TAXAN GREEN .. . 5119.00 
TAXAN AMBER . 
TAXAN RGB 

COMPOSITE . . 
ZENITH AMBER 
ZENITH GREEN •. 
GORILLA GREEN 
GORILLA AMBER 
NEC JBI260. 
NEC JB1205 

NEe JB1215 COLOR .... :~'::: 
AMOEK GREEN . .. 

AMOEK AMBER ......... . '" '9.00 

SSI 

KNIGHTS OF DESERT •. $26.75 
EAGLES.... .. ..... 526.75 
TIGERS I N SNOW .. $26.75 
GERMANY 1985 .. 536.75 
BATILE FOR 

NORMANDY .. . 126.75 
SHATIEREDALLIANCE .• $39.75 

SIERRA ON·LlNE 

ULTIMA It .. $39.75 
DARK CRYSTAL .......... $27 .75 

ATARISOFT 

PAC MAN .... $25.75 
DONKEY KONG .......... $25.75 
DtG DUG .......... . 525.75 
CENTIPEDE ...... . .. . $25 .7 5 
RoeOTRON ... 525 .75 

PROGRA M DESIGN 
ANALOG IES •.• . . . 518.50 
PREP FOR SArs ......... $79.7 5 
PRESCHOOL 10 

16K BUFFER .......... $179 .75 BUILDER 
PEACH PACK 4 .......... $295 .00 TEXT PRINTER ....... $ 18 .75 

ACCTS PAYABLE ttl .. .. $549.00 I~ __ ~'~N~T~E~R:FA:C~E~~~~,;,;,;,;;;.;;_.;R~E~A~O~' N~G~C;O~M~P~.~.. $ 18.75 ACCTS PAYABLE IV .... $899.00 .... $79.75 $18.75 

ACCTS REC ttl ......... $549.00 

ACCTS REC IV ..... .... S.99.00 At'ARI' 
GENERALLEOGERItt .• $549.00 
GENERALLEDGERIV .• $899 .00 
INVENTORY MGMT I. •• $549 .00 
INVENTORY MGMT II ••• 5899.00 
PAYROLL ttl ............. $549 .00 
PAYROLL IV ............. $899 .00 
SALES INVOICING I ••.• $549.00 
SALES INVOICING •••••• $899.00 

INFOCOM 
DEADLINE ................ 534 .75 
ZORK 1.2 . Of 3 .......... 528.75 
ENCHANTER ....... . .. 134.75 

EDUFUN 

GULP ARROW 

SONG WRITER D . • ... $27 .75 
MASTER TYPE .... $27.75 

EASTERN HOUSE 

MONKEY WRENCH II ... $52.75 

DON'T ASK SOFTWARE 

SAM ..... .. ........ 5 39.75 
ABUSE ...... 522 .75 
WORD RACE .. .. .. $24.75 • TO ORDER 

GRA PH ICS 
FACE FLASH 

.... 524 .75 
.. $24 .75 PROGRAM OESIGN 

ANALOGIES ............. 514 .50 

C"LL TOLL FREE or se nd order to 
CON TINENTAL 

HOME ACCOUNT 0 ...... $44.75 
TAX AOVANTAGE 
BOOK OF ATARI 

.. 535.75 

PREP FOR SArs ...... S79.75 
PRESCHOOL 10 

BUILDER . . $16.75 
READING COMP ....... .. $16.75 



Lyco Computer Marketing & Consultants

TOLL FREE 800-233-8760
TO ORDER

CALLUS In PA I 717-327-1824

MANNESMANN

TALLY
SPIRIT 80 $299.00

MTL-160L $559.00

MTL-1S0L $775.00

NEC
NEC8023 S369.00

NEC8025 $699.00

PRINTER

INTERFACING

AVAILABLE FOR COMMODORE

VIC. APPLE. ATARI. IBM-PC.

TRS-80. Tl. AND OTHERS

STAR SAVE"—PRINTERS
MICRONTICS
GEMINI 10X $259.00

GEMINI 15X $379.OO

DELTA 10 S449.OO

DELTA 15 $525.OO

RADIX 10 S575.OO

RADIX 15 $675 OO

POWERTYPE SCALL

SWEETPfModeliOOl ...$549.00

STX80 S149.00

SMITH CORONA TP2 ...$449.00

CITOH
GORILLA GX-1 00 $169.00

GORILLA SERIAL ; 199.00

PROWRITER 8510 S335.OO

PROWRITER II $575.00

3600 S899.00

STARWRITER $999.00

PR1NTMASTER $1299.00

SHEET FEEDER $425.00

620 $929.00

630 SI 699.00

8510SP $499.00

851OSCP S559.00

A10 LETTER OUAL $499.00

EPSON
RX-80 SCALL

RX-80FT $FOR

FX-80 $CURRENT

FX-100 $PRICES

OKI DATA

80 $SAVE

82A $0N THESE

83A SIN-STOCK

84 SPRINTERS

92 SCALL4

93 SSAVES

PRINTING PAPER
3000 SHEETS

FAN FOLD $42.75

1OOO SHEETS

FAN FOLD $19.75

1OOO SHEETS LETTER...521.95

200 SHEETS LETTER $8.99

150 RAG STATIONERY...$10.99

MAILING LABELS (1 in) ...S9.75

14x11 1OOO FANFOLD...$24.75

DUST COVERS

PROWRITER .

VIC 1541

S5.99

$5.99

55.99

WICO
COMMODORE&ATARI
JOYSTICK $16.75

RED BALL $18.75

BOSS JOYSTICK $12.75

TRACK BALL $32.75

12 FT EXTCORD $6.95

Tl ADAPTER $9.95

APPLE ANALOG $34.75

IBM-PC ANALOG $34.75

RESTON 64

MINER 2049 ROM S29.75

TIMEWORKS

INVENTORY 539.75

ACCOUNTS REC... 539.75

ACCOUNTS PAY... $39.75

GENERAL LEDGER.$39.75

PAYROLL $39.75

INVENTORY MAN .539.75

CASH FLOW $39.75

SALES ANALYSIS ..$39.75

DATA MANAGER .. .$1 9.75

MONEY MGRC/D...519.95

CHECKBOOK C/0..SI 9.95
FORGET-ME-NOT ..519.95

STAR BATTLE S19.95

ROBOT REVOLT ... .51 9.95

SPELLBOUND CD .519.95

SCARBOROUGH 64

SONG WHITER D...S27.75

PHI BETA FILER....S32.75

MASTERTYPE S27.75

HES64

TURTLE TUTOR ....522.75

TURTLE TRAINER ..$22.75

TURTLE GRAPHICS $37.75

SOUNDBOX 59.95

64 FORTH $39.95

HESMON $22.75

GRIDRUNNER $19.75

ATTACK OFMC ....$22.75

HESWRITER 528.75

OMNI WRITER 545.75

TYPE N WRITER....$24.75

PAINTBRUSH S22.75

BENJI 525.75

HOME MANAGER ..S2B.75

TIME MONEY MGR. 544.75

OMNI CALC $33.75

SWORD POINT 519.95

HES MODEM 549.95

M. MULTIPLAN $65.75

CONTINENTAL 64

HOMEACCOUNTD 544.75

TAX ADVANTAGE $35.75

F.C.M $35.75

64 USERS OF ENCYC. $12.75
20 ENCYCLOPEDIA 512.75

KOALA 64

KOALA TABLET 569.75

PROGRAMMERSGUIDE...S12.75

GEOMETRIC DESIGNS... $22.75

LOGO DESIGN $27.75

SPIDER EATER $22.75

SYNAPSE 64

BLUE MAXC/O $24.75

ZEPPELINC/O 524.75

PHAROAKS C/0 $24.75

SHAMUSC/D $24.75

PARKER 64

FROGGER $32.75

OBERT $32.75

TUTANKHAM $32.75

X commodore

CARDCO

SPINNAKER 64

KINDERCOMPD/R $21.75

STORY MACH ROM S24.75

FACE MAKER D/R $24.75

SNOOPER TR D $26.75

SNOOPER T2 D $26.75

DELTA DRAW ROM $26.75

FRACTION FROM S24.75

KIDS ON KEYS $24.75

ALPHABET ZOO S24.75

MOST AMAZING R S26.75

G PRINTER

INTERFACE $64.75

B PRINTER

INTERFACE $39.75

KEY PAD 64 $29.75

LIGHT PEN 529.75

3 SLOT EXPANSION 524.75

5 SLOT EXPANSION $54.75

6 SLOT EXPANSION $79.75

PRINTER UTILITY $19.75

CASSETTE INTERFACE...S29.75

WRITE NOW 20 $29.75

WRITE NOW 64 $39.75

MAIL NOW $29.75

DM-1 PRINTER $109.75

LQ-1 PRINTER $499.75

BR0DERBUND64

BANK STREET D $44.75

CHOPLIFTER R $29.95

DAVID'D MAGIC $24.95

DROL D/R $24.95

LODE RUN D/R $24.95

SEAFOXR $29.95

SPARE CHANGE D $24.95

ADVENTURE INTERNATIONAL

ADVENTURE 1-1 2 ob.$17.75

SAGA $27.75

PREPPIE ...524.75

DISKEY 534.75

SEA DRAGON $24.75

KOALA TAB LET $69.75

PROGRAMMERSG ...S12.75

GEOMETRIC DESIGN. $22.75

LOGO DESIGN 527.75

ILLUSTRATOR 599.75

INHOME

4OO KEYBOARD . SIN-STOCK

BIT 3

SO COLUMN SCREEN

BOARD 5259.75

PARKER

FROGGER 532 75

QBERT S3J.7S

SPINNAKER

KINDERCOMPD/R ..520.75

STORY MACH D/R... 526.75

PEFQOM
AT88S1 ..$249.00

SPF40SI $269.OO

SSI
KNIGHTS OF DESERT 526.75

EAGLES $26.75

TIGERS IN SNOW $26.75

COMBAT LEADER 526.75

DATASOFT

SPELLWIZ2ARD....$34.75

TEXTWI2ZARD S34 75

WORDWIZZARD ... $46.75

ZAXXONC/D 526 75

GEMINI 10 $259.00

BRODERBUND

BANK STREET D ...544.75

CHOPLIFTERD $32.95

OAVIO'O MAGIC ....$24.95

DROL D $24.95

LODE RUN D S24.95

SEAFOXD $22.95

SPARE CHANGE D .S24.95

AE D 424.75

EPYX

JUMPMANC/D .... 527.75

JUMPMAN JH R ....$27.75

PITSTOPR $27.75

TEMPLE ASPHAI ...$27.75

GATETASPHAI ....$27.75

CRUSH.CiCC/D...$21.75

UK

LETTER PERFECT.. $69.75

DATA PERFECT ....$69.75

SPELL PERFECT...$69.75

A
ATARI

PACMAN $29.75

DONKEY KONG $29.75

DIG DUG $29.75

CENTIPEDE ...J29.75

STAR RAIDERS 532.75

ROBOTRON.... $32,75

PAINT

JOUST. $35.75

LOGO 569.75

ATARI WRITER $79.75 -

book KEEPERS1O4.75 Computers for people.
V'SICALC $159.75 °
HOME FILING MGR $35.75

PILOT HOME 554.75

KEYPAD. *., ..,..., $95 75

800XL SCALL

1050 DISK DRIVE SCALL

1050 RECORDER $74.001
1027 PRINTER SCALL
1025 PRINTER

TO ORDER Jg^

CALL TOLL FREE Or send order to

1-717-327-1825 Jersey Shore PA1774C

POLICY

In-stock items shipped with.n 24 hours of order Personal

checks requrre (our weeks clearance before shipping. No

depositonC O D orders Free shipping on prepaid casH orders

within the continental U S PA residents add sales tax All
products subiect to availability and price change Advertised

prices show 4«b discount offered for cash add 4> lor Master

Cargo, Vi5a DEALER INQUIRIES INVITED

Lyco Computer Marketing & Consultants 
TO ORDER 

CALL US 
TOll FREE 

In PA 1 717·327-1824 
800-233-8760 

MANNESMANN 
TALLY 

SPIRIT 80 . .. ... $299.00 
MTl· 160L .... . ...... 5559.00 
MTL-IeOL. . . $775.00 

NeCB02 l . 
NEeS02S 

NEC 
5369 .00 
5699 .00 

PRINTER 
INTERFACING 

AVAILABLE FOR COMMODORE 
VIC . APPLE . AlAR •. IBM-PC . 
lRS· BO. TI. AND OTHERS 

PRINTING PAPER 
3000 SHEETS 

FANFOLD .............. 542 .75 
1000 SHEETS 

FANFOLD ... . 519.75 
1000 SHEETS LETTER .. 521 .95 
200 SHEETS LETTER ..... 58.99 

STAR 

MICRONTICS 
GEMINI lOX •.•.•• 5259 .00 
GEMIN I 'SX . 5379 .00 
DELTA 10.. . ..... $449 .00 
DELTA 15 ... $525.00 
RADIX 10 .•.••••••• 5575.00 
RADIX 15 . . ... 5 675.00 
POWERTYPE ..... SCALl 
sweeT P(ModellOQ) .•• 5 54 9 .00 
STX80 ........... $149 .00 

SMITH CO RONA TP2 ••• 5449 .00 

WICQ 
COMMODORE & ATARI 
JOYSTICK ................ 51 8 .75 
RED BALL ................. 518.75 
BOSS JOYSTICK . ... 512 .75 
TRACK BALL. ............ 532 .75 
12 FT EXT CORD .......... 56 .95 
TI ADAPTER . .. .. 59.95 
APPLE ANALOG ... . ... 534 .75 
IBM·pc ANALOG ......... 534 .75 

HES 64 

CITOH 
GOR ilLA OX·l00 ... $169.00 
GORILLA S ERIAL . •.•.. 5199.00 
PROW RITER 85 10 .. 5335.00 
PROWRITER II .$575.00 
8600 . . . . . $899.00 
STARWR ITfR . . . . . . $999.00 
PRINTMASTER .. $1299.00 
SHEET FEEDER .. . ..... $425.00 
620 ....... . ..... . .... 5929.00 
630 .......... . ......... 51699.00 
8510 SP ........ ..... ... 5499.00 
8510 SC P.... .. 5559.00 
Al0 LETTER OUAL ..... S499.00 

CONTINENTAL 64 
HOME ACCOU NT 0 ..... S44.75 
TAX ADVANTAGE.... $35.15 
F.C.M ..................... 535.75 
64 USERS OF ENCYC .... 512 .75 
20 ENCYCLOPEDIA ...... 512 .75 

KOALA 64 
KOALA TABLET ........ .. 569.75 
PROGRAMMERSGUI DE .. 512 .75 
GEOMETRIC DESIGNS .. 522 .75 
LOGO DESIGN ... . 527 .75 
SPIDER EATER . . .. 522 .75 

SYNAPSE 64 
BLUE MAX CI O 524.75 

TIMEWORKS 
IN VENTORY .... .... 539 .75 

.... ... ...... . 53.99 ACCOUNTS REC .. 539.75 
.... . .. ... 53.99 ACCOUNTS PAY .. .. 539.75 

... $3 .99 GENERAL LEOGER.539.15 

TURTLE TUTOR ... . $22.75 
TURTLE TRAINEA .. 522 .75 
TURTLE GRAPHICS 537.15 

ZEPPELI N CI O . ..... 524 .75 
PHAROA H'S C ID 524.75 
SHAMUS CI O . 524.75 

........ 53 .99 PAYROLL ....... ... 539.75 
. 55.99 INVENTORY MAN .. 539 .75 
.. 55.99 CASH FLOW ........ 539 .75 

.. .......... 55.99 SALES ANALYSIS .. 539.75 
.............. 55 .99 DATA MANAGER ... 519.75 

PROWRITER ...... 55.99 1Ir;;£ri~~~Ec~/;~D ... 5 19.95 ...... 55.99 CI D .. 5 19.95 
...... 55.99 .. 519.95 
..... 55 .119 19.95 

... 5S.99 519 .95 

... 55.il9 519.95 

~· ~··.··~· ~··.··.·~,:,~· ·~·~so:~;~~~)::)~(,~ .. ~ ... 521 .75 
... 532 .75 

PARK ER 

SOUND BOX . .. .. :i9.95 
64 FORTH .... 539.95 
HESMON .. 522 .15 
GRIORUNNER ...... 519.15 
ATTACK OF M C .... 522 .15 
HESWRITER ....... 528.15 
OMN I WRITER ..... S45.15 
TYPE N WRITER ... 524.15 
PAINT BRUSH ..... 522 .15 
BENJI .............. 525.15 
HOME MANAGER .. 528.15 
TIME MONE Y MG R. 544 .15 
OMNI CALC ......... 533.15 
SWORD POINT 519.95 
HES MODEM ...... 549 .95 

TlPLAN . 

ADVENTURE 1· 12 88 .517 .75 FROGG ER .... 532 .75 
SAGA .................. 527 .75 

•.. 524 , 15 
... 534 ,75 
.. . 524 .75 

KOA LA TABLET ...... $69.75 
PROGRAMMERSG ... $12.75 
GEOMETRI C DES IGN . 52 2.75 
LOGO DESIGN ....... 521 ,75 
ILLUSTRATOR ... . ...• $il9.15 

JNHOME 
400 KEYBOARD .. SlN,STOCK 

~EfHl()M 
.. $249.00 

BIT 3 SSI 

PARKER 64 
FROGGER 532 .15 
OBERT ..... $32.75 
TUTANKHAM ... . 532 .75 

SPINNAKER 64 
KINDERCOMP DI R .. . . . 521 .15 
STORY MACH ROM ... . 524.75 
FACE MAKER OI R ..... 524.75 
SNOOPER TR D ........ $26.75 
SNOOPER 12 O~. .$26.75 
DELTA DRAW ROM .... 526.15 
FRACTION FROM ..... 524.75 
KIDS ON KEYS ....... . 524.75 
ALPHABET zoo ..... .. 524.75 

BANK STREET 0 .. . S44 . 1~ 

CHOPLIFTER 0 .... 532.95 
DAVIO'O MAGIC .. . 524.95 
OROL D ... .. ... 524 .95 
LODE RUN 0 .... .. . 524.95 
SEAFOX 0 .. ..... ... 522 .95 
SPARE CHANGE 0 . $24.95 
AE 0 ........ .. $24.75 

EPYX 

JUMPMAN C/D . 527 .75 
JUMPMAN JR R .... 527 .75 
PITSTOPR ..... $27 .75 

80 COLUMN SC REEN KNIGHTS OF DESERT 526.75 
BOARD ... ........ $259.75 EAGLES .......... 526.75 

TIGERS IN SNOW ..... 526.75 

SPELL WJZZARD .... 534. 15 
TEXT WllZARO ..•... 534.75 

TEMPLE ASPHAI .. ,527 .75 
GATE T ASPH AI .. .. 527 .75 
CRUSH , C'C C ID .. 52 1.75 

COMBAT LEADER ..... 526.75 

GEMINI 10 ...... . 
WORD WIZZARD .... 546.75 
ZAXXON C/ O ......... 528. 15 

$ 9.00 
UK 

LETTER PERFECT .. 569.15 
DATA PERFECT ... 569.75 
SPELL PERFECT . . 569.15 

EPSON 
RX·80 .................... 5CALL 
RX·80 FT .................. 5FOR 
FX·SO ................ 5CURRENT 
FX· l 00 ....... 5PRICES 

OKIDATA 
so ......................... 5SAVE 
82A ................ 50N THESE 
83A ........ .. ........ 5IN·STOCK 
84 ............ $PRI NTERS 
.2 
.3 

G PR INTER 
INTERFACE . 

B PRINTER 
INTERFACE 

KEY PAD 54 
LIGHT PEN 

. 5CALLI 
...... 5SAVE5 

3 SLOT EXPANSION 
5 SLOT EXPANSION . 
6 SLOT EXPANSION 
PRINTER UTILITy . ...... . 519 .15 
CASSETTE INTERFACE . .. 529.75 
WRITE NOW 20 .... . . 
WRITE NOW 64 ........... 539.15 
MAIL NOW ................ 529.15 
DM' 1 PRINTER .......... 5109.15 
LQ· ' PRINTER .......... $4i1i1.15 

BRODERBUNO 64 

BANK STREET 0 ......... S44 .15 
CHOPLIFTER R ........... $29.95 
OAVIO'D MAGIC .......... 524.95 
OROL O/ R .. .. ... 524 .95 
LOOE RUN OI R ........... $24 .95 
SEAFOX R ............... 529.95 
SPA RE CHANGE 0 ..... . 

aOOXL .. .. ... .. $ 
1050 DISK DRIVE 
1050 RECORDER 
1027 PRINTER .. TO ORDER POLICY 

CAL L TOll FREE or send orde r 10 

Lyco C o mpuier 

PO 80 .. SOBB 
Jersey Shore PA 1 77 4C 

In ' Sl oc k I l ems ShIpped WIthin 24 hours o f o rder Personal 

cheCk s require l o ur weeks c learance be fo re ShIppIng . N o 
d eposit on COO o rd ers Free sl'llPPln9 o n prepaId c ash o rders 
Wl t l'lln th e c onllnenta l U.S PA reSIdents add salei ta. All 
prOduc t s subje c t 10 avaI labI li ty and price c hange AdvertIsed 
pric es show 4 C1.n d l scounl offered lor Cash add 4 0.. lor Master 
Card or I I 



:■:..:-■'■: ;\,-l

diskettes

$180 $035
iV SSDD-96TPI 12.49 M 51*" OSDD-96TPI M.H ea

Bo*eO ii 1O's witri Tyvoc sleeves, reinforced hubs and

DISKETTES FOR MACINTOSH & HP-150
ATTEHRIFIC SAVINGS!

Jft'Mwgro S3.Wea.
Sh our blj ifl In tMl Inut lor olhar grail vilutii

Shtppina: 51*' or W DISKETTES—Add 13.00 pw 100 or
lewor diskettes P«ym»nt: VISA ami Mastercard accepted
COO orders only, add $3.00 l-iinciing charge. Til**: IUtois
rosulenis, please aOd 8% sale9 lax.

WE WILL BUI AMY NATIONALLY ADVERTISED PHICE

ON THE SAME PHOOUCTS AND QUAHTmESI

Nationwide: 1-800-521-6827

Illinois: 1-312-944-2788
Hour.: 9AM-SPMCmitril Tim*

Minimum Order $35.00

DISK WORLD!, Inc.
Suite 4806 ■ 30 East Huron Street • Chicago, llmois 60611

BREAK-THRU

S3495

SHIPPING

& HANDLING

ADD $2.50

Dealer Inquiries welcome

A compact and inexpensive Eprom eraser for the

hacker it erases two chips per exposure, so if you

are one of those smart people who only makes little

mistakes and only needs !o erase two Eproms at

a time, (his eraser is for you.

7755 E Evans ■ Suiie 400 • Scortsdale. AZ 85260

(602) 998-7550 Arizona residents add 6"

Aspen Ribbons3 brand
replacements lor

Tally® MT80 "Spirit'

Microprinter Ribbons

Buy directly from a manufacturer ana
save" These ribbons are manufactureQ by
Aspen Ribbons. Inc.. as replacement
ribbons (or use on printers manufactured
by other companies.* Standard ink color
is black. Red, green, blue, brown, and

purple colors are available lor $2.00 extra
per ribbon.

CALL FOR FREE CATALOG.

PRICES (BLACK NYLON)

Tally* ■■Spirit" $4.25 to S7.75 ea.

Pace depends on quantity ordered.

"Aspen Ribbons. Inc.. is not affiliated wilh or
licensed by any other company.

Aspen Ribbon*. Inc. • 1700 N. 55th St
Boulder. CO 80301-2796 • (303)444-4054
Telex: 45-0055 • End User: 800-525-0646

Wholesale: flOO-525-9966 a

and atari 400™

OWNERS

SOLVE YOUR TRIGONOMETRY PROBLEMS

THE EASY WAY AND SEE RESULTS

$10.00 (DISK ONLY)

Check, Money Orders,

VISA and MASTERCARD accepted.

Please specify C-641" or Atari-4001"

Just Fun Software
P.O. BOX 25854

Colorado Springs, CO 80917

(303) 597-1965

c-64 Is a trademark of Commodore Electronics. Ltd.

Atari is a trademark of Atari corporation.

t*m SAVE MORE
\j/A THAN EVER ON

Wm-/ 3MScotch®
"*•<-/ DISKETTES
1 LIFETIME WARRANTY 1

$1853 $935"
1 Qty.20 [7«>- 4n

5-A- SSOD—96TPI (746) J2.W ea
5W DSOO—96TPI (747) S3.2S ea
8- SSSO (740) J2.0S ea
8-SSOD(741) J2.50ea
B-DS0DI743) 13.10 ea

Snipping: 5'V DISKETTES—Add (3.00 par 100 of fraction

irweol 8- DISKETTES—AO0 J4.00 per 100 or traction

thereol OTHER ITEMS Shipping charges as shown in

adOilon lo diSKeite shipping charges Piyment VISA or

MasterCard COD orOefs only, Md S3 00. T«*e«: Illinois
customers, please add 8°<°

Houra: 9 AM-5 PM Cwitnl Time

For fan terete* caU

Nationwide: 1-800-621-6827

In Illinois: 312-944-2788

DISK WORLD!
Suite «B06 • 30 East Huron Street • Chicago. Illinois 60611

Authorized Distributor

Information Processing Products
V f 1

Software Unlimited

KOALA

SALE!

Koala Pads

Alan. C-64 Vic-20

w Disk Software $65 00
Alan. C-64

w.'Cal'idge Sollware $73 00

Apple II. lie II* S88 00

IBM PC S108.00

Instant Programmers Guide
All Computers S1200

THE Clone Machine

wff) "Unguarcf C-64 S3? 00

SAM.A.C, Disk S3995

Chauetbee A. c. Dish $27.00

SOFTWARE UNLIMITED. 27 LOOKOVER LN

YARDLEY PAI9067 VISA & MC ADD 4%. PLEASE
ADD SI 50P&H PERSONAL CHECKS REQUIRE 2

WEEKS TO CLEAR CALL FORA COMPLETE LIST
OF OUR SOFT S HARDWARE
i2!5) 493-1372

OUT OF STATE 1-800-22S-3656

WHERE DID THAT

•@#% VALUE COME FROM?

Xref HELPER"
from

HELPS YOU FIND OUT!

From your Commodore 64 BASIC pro
gram on diskette, Xref HELPER sods and

lists the variables, constants. GOTOs. and

GOSUBs with the line number of each oc

currence. Fast, Xref HELPER scans most

programs in one to five minutes. Printer
required.

^J5^ S25.00 plus Si.25 shipping ^fej£.-.
■II^^HI MN resiOents please add 6;t sales tai ^^^*^

Canadian residents may pay CDN S32 40 plus CON SI 60 shipping

(M)agreeable software, inc.

5925 Magnolia Lane • Plymouth, MN 55442

(612)559-1108

HELPER is a trademark ol (M)agreeabte Software. Inc.
Commodore is a trademark ol Commodore Electronics Ltd

TTES GREAT DISKETTES

Super low prices

SYNCOM

100%

ertified

uy 100 Diskettes

GET 10 FREE

DISKMINDER™

Capacity 75

$17.95

1-800-322-DATA

e low pnctfl Ugh Quality diskette with a LIFETIME WARRANTY P«kW m
Olybaos ot 10 with ty*l snvetooes. UbMs mO rwitcntf h«s
One ol ine best buys «"« se*n

$139
I QTY 2C

«ea.5'/4'SSDD

5V4'DSDDea
$181

^ I OTY 511

OTHER CHEAT VALUES:

DISKETTE TO—Holds 70 58' tfcsMes in Oust TO sattty JM.95 ea. -

SUOStnog
DISK CADDIES-FIc un style holds 10 S*' OaWIlts J1.BS el + .20

Sntmg

(a IK c*»st pneed. h^jrcsi duality tKWt%. Vt'tyt uses, puns:

rtfibons ana paoei proOuCU. send lor our catiloj FREE with fax orotr
SlOOotheiwae BONUS' Every cataiOC incluOet JISOO wortfi or bonus

coupons

Shipping: 5V DISKEHES—AOfl S3.00 per 100 or liacUon tnereol.
OTHEHITEMS EliippingcharjesasshowninaaMonUdiskenssiiiDping

charges Piymmt VISA ot MC COD orders, ma S3 00 Tun: Illinois
customers, please add 6%

Nationwide: 1-800-621-6827

In Illinois: 1-312-944-2788
MnmunOiiMr 13500

Wt Will BUT MY HATOKALLY ADVERTISED PHICB

DffKWOHUI
Suite 4S06 • 30 Easl Huron Street • Chicigo. Illinois 60611

/ 

SAVE ON 
DISKETTES 

511- SSOD·96TPI SU, u. 5\10- OSOD-96TPI SU S U. 
BoxMl .., 10's WltII Tyvwc ........ rainforcecl I'IubI and -. DISKETTES FOR MAOtfTOSH & HP·l 50 

ATTERRlFIC SAVlNGSl 
3""~ S3.i8 ... 

$ .. OUf III, IJI '- t~11n1N 101 ot/HIr ",'I "h"s! 
SIIIpping: 5111- or 3"" DISKETTES-ACId $3.00 1* 100 CO' 
'- disl<etles. Payment VISA and Mut.-cW .:cIptMl 
COO orders odof . ..:leI $3.00 ~ d'Iarge. T ... " l.-.oti 
resklenu. pluM a«I 8% AIel w.. 

WE Will WT AHY NATIONALlY ADVElITlSlO I'1IlcE 
ON THE SAME I'ROOUCTI AHO OUANlTT1EJI 

Nationwide: 1·800-621-6827 
Illinois: 1·312·944-2788 
HourI: tAM - 5PM c.mn.1 nm. 

Minimum Order. $35.00 

DISK WORLD!, Inc. 
s..tl .806. 30 East Huron StnMll • CI'kago,III'IoIs 60611 

C-64'" and ATARI400'" 
OWNERS 

SOLVE YOUR TRIGONOMETRY PROBLEMS 
THE EASY WAY AND SEE RESULTS 

c; 

i! A; C; B; 

510.00 (DISK ONLY) 

Check, Money Orders, 
VISA and MASTERCARD accepted. 

Please speCify C·64'· or Atarl·400'· 

( ,64 Is a trademark of CommodOre Electronics. Ltd. 
Atarl 15 a trademark of Atarl CorporatIOn. 

WHERE DID THAT 
' @#% VALUE COME FROM? 

Xref HELPER" 
from 

tI" 
~ 

HELPS YOU FIND OUT! 
From your Commodore 64 BASIC pro­
gram on diskeHe, Xref HELPER sorts and 
lists the variables, constants, GOTOs. and 
GOSUBs with the ti ne number of each OCM 
currence. Fast, Xref HELPER scans most 
programs in one to five minutes. Printer 
required . 

! .... I $25.00 plus $1.25 shipping 'I'. ' I 
_ MN residerlt1 plM.se add 6"" s.aie$ tu _ 

Canadian residenl5 may pay CON lJ2 .• 0 plus CON $' .60 ahipping 

(M)agreeable software, inc. 
5925 Magnolia Lane· Plymouth , MN 55442 

(612) 559·1108 
HELPER is a trademask of (M)a]leeable Software. Inc. 
Commodore is a t/ademar1c 01 CommodDfe Elect/onlcs Ltd. 

BREAK-THRU 

De.let Inqulrl .. welcome 

A compact and inexpensive Eprom eraser for the 
hacker. II erases two chips per exposure, so jf you 
are one 01 those sman people who only makes li"le 
mistakes and only needs to erase two Eproms at 
a time, this eraser is for you. 

Wf1LLlIiG CO. 
7755 E. Evans ' Sui1e 400 • Sconsdale. AZ. 85260 
(602) 996·7550 Anrona r~ acid 6% 1U 

LIFETIME WARRANTY! 

S185 ·,;:::S235-
Oty. 2O (745)- Oty. 2O 

5I1o'SSOO-96TPI(74fi) $2.50 ea. 
5I1o'OSOO-96TPt(747) $3..25 ... 
8" SSSO (740) $2.0$ ea. 
8"SSOO(74 1) $2.50 M . 
8" 0500 (743) $.3.10 H . 

snipping: Silo' DISKETTES-Add $3.00 per 100 or rr.ctIon 
\fIeI'eOf. 8" OISKETTES-Add $4.00 per 100 or rr.ctIon 
lhereol . OTHER ITEMS: SNpping charges as St\Own In 

::=C:d.~a~~rsl~",V1~ 
CU:Slorner1. pIeue adIl8'$. 

HourI.: II AM,S PM c.ntr.l Tme 
For last ......... call 

Nationwide: '-800-621-6827 
In Illinois: 312-944-2788 

DISK WORLD! 
Suita . 806 • 30 East Huron Street · Chicago. llinois 60611 

AuthOrized DIstributor .... 
Information Processing Products ~ •• 

DISKMINDERTM 
capacity 75 

$17_95 

Tally® MT8D "Spirit" 
Microprinler Ribbons 

Buy directly from a manufaClurer and 
save! These ribbons are manufactured by 
Aspen Ribbons. Inc., as replacement 
ribbons fOr use on printers manufactured 
by other companies.' Standard ink cotor 
is black. Red, g reen, blue, brown, and 
purple cOlors are available lor $2.00 extra 
per ribbon. 
CALL FOR FREE CATALOG. 

PRICES (BLACK' NYlON) 

Tally& MSpirilM $4.25 10 $1.75 ea. 

Price depends on q uanti ty ordered. 

• Aspen RibbOns. Inc.. is not aNiliated with or 
licensed by any other company. 

A.pen Ribbons, Inc.. 1700 N. 5Sth 51. 
Boulder. CO 80301-2196 . (303)444-4054 
Telex: 45-005S • End User: &IO-S25-0646 

WhOlesale: &10-525-9966 

Koala Pads 
Atim. C·64. Vlc,20 

KOALA 
SALE! 

w. Disk Sol/ware $65.00 
A/arl. C·64 
wl Ca l lldge Sol/ware $73.00 
Apple II. lie /I' $88.00 
IB M P. C. .. . ...................... $ 108.00 
Ins /ant Programmers GUIde 
All Compuicrs $12.00 

THE Clone Machine 
WIth "UnglJard" C-64 ..... ... .. .• • . . .... . $32.00 
SAM .. A . C. Disk . .. . ... ............ .. .. 539_95 
ChalterOee A. C. Olsk ........... $27.00 

SOFT WARE UNLIMITED. 27 LOOKOVER LN . 
YARDLEY. PA '9067 VISA & Me ADD"". PLEA SE 
ADD S 1.50 Pt.H PERSONAL CHECKS REQUIRE 2 
WEEKS ro CLEAR. CALL F08 A COMPLE TE UST 
OF OUR SOFT & HARD WA RE. 
1215) 493·1372 
OUT OF S TA TE ' ·800-225·3656 

LfiJ 
GREAT DISKETTES 

Super low prices 
SYNCOM 

• ea. 51,4"SSOO 

51A" 0$00 ea . • $185 
aTY. 2O 



BSD Enterprises
ob 212 438

ALL PRODUCTS ARE IN ALPHABETICAL ORDER WE CARRY A FULL LINE OF LISTED BRANDS.

IF YOU DO NOT SEE WHAT YOU WANT, CALL AND ASK FOR IT.

COMPUTERS

AITOS

586-20

536-40

986-40

ATARI

toon.

800XL

1200XL

1400XL

1450X10

t Single 0 D

eOunO D

III

LSA

MACINTOSH

COLECO

ADAM

COLUMBIA

16001V

1600 4V

1500 VP

COMMODOR

VC20

C-64

EXEC 64

COMPAD

COMPAQ

COMPAQ +

CROMEMCO

FULL LINE

EAGLE

SPIRIT" 2

SPIRIT XL

I1E-1

E-2

E-3

PC-1

PC-2

PC-XL

1620

1630

640

EPSON

a-m

FRANKLIN

ACE 1000

ACEFAM PACK

ACE PRO +

ACE 1200 QMS

5599 95

6999 95

8399 95

135.95

234 95

■CALL

"CALL

"CALL

'CALL

■CALL

•CALL

•CALL

•CALL

52195

2249 95

3399 95

2119 95

75 95

175 95

679 95

•CALL

•CALL

■CALL

2299 95

3299 95

1435 95

1799 95

2199 95

3275.95

2019 95

2349 95

3059 95

3039 95

4349 95

5599 95

•CALL

•CALL

•CALL

•CALL

•CALL

HEWLETT-PACKARD

41C

41CV

41CX

71B

75C

150

129 95

189 95

225 95

369 95

689 95

2899 95

IRM

PC

PCjr

1-8.M.

PC

PCJR

PC-XT

KPYPRD

1

IV

10

NEC

PC8201A

HOI

H02

H03

HC-4

OLIVETTI

Hit DTI

M18-PT

CALL

•CALL

"CALL

■CALL

■CALL

"CALL

'CALL

"CALL

539 95

1869 95

2344 95

2854 95

2378 95

■CALL

Til 1

RADIO SHACK

100 CCJ °*

4P

12

IGB

2000

SAN10

550

555

1100

1150

1150

1200

1250

4000

4050

SHARP

PCI25Q

PC1500

PC 5000

TELEVIO!

TELEPORT PORT

SOOA

802

B03

802H

806/20

816/40

1602

1603

829 95

1499 95

?324 95

3299 95

2299 95

•CALL

-CALL

1199 95

1479 95

1719 95

1399 95

1819 95

15J9 yj

1889 95

75.95

135 95

"CALL

■CALL

999 95

2449 95

1799 95

4299 95

4749 95

8799 95

"CALL

•CALL

TEXAS INSTRUMENTS

PRO '669 95

TIMEX-SINCLAIR

1000

2068

IIMLL

L\ ss

•CALL

DISK DRIVES

una

5V."

ATARI

1050

COMMODORE

154

COM REX

10MB

CORVUS

6 MB

11MB

20 MB

DAVONG

10 MB

15MB

21MB

EMU

320 KB NopBY

10 MB

32MB

FRANKLIK

ACE 2

M1CR0-SC1

•■?

XL

A82

PEGASUS

10 MB

23 MB

PERCOM

at aa-si

ATBB51P0

AT 88 A!

RFC 4051

RFD40S2

RFD10A1

RFD14S1

RFO44-S?

5MB

10 MB

15MB

20 MS

OUADRAM

199 95

279 95

179 95

■CALL

1559 95

2125 95

2799 95

1499 95

1929 95

2199 95

349 95

1749 95

2799 95 1

•CALL 1

169 95

139 95

359 95

1069 95

1599 95

279 95

365 95

219 95

345 95

569 95

219 95 '
399 95

S79 95

1299 95

1499 95

1399 95

2229 95

OUADISK-ENTlRE LINE 'CALL

RANA

1000 259 95

ELITE 1

ELITE"

ELITE "

FOft 1 B M

SANTO

3200

6400

EOD&EFD

239 95

389 95

199 95

239 95

•CALL

'CALL

'CALL

TALLGRASS

12

20

WE DO NOT ONLY MEET PRICES...

WE BEAT

EVERY LEG! E PRICE

•CALL

•CALL

TECMAR

10 MB

15M9

33 MB

XEROX

5H"1XIAL

8" DIAL

MODEMS

ANCHOR

SIGNALMAN

MARK1

MARK II

MARK Ml

MARKV

MARK VI

MARK VII

MARK (II

1995 95

2299 95

3099 95

569 95

1019 95

59 95

59 95

59 95

79 95

79 95

159 95

89 95

239 95

CHARACTER

GENERATOR

Attention all- VIC 20

owners, now you yes you

can put any and all Mies

you warn in any place >n

any color on your video

tape lor only

S79.9S

HATES

CHRONOGRAPH

SMAHTCOM 1

SMARTCOM II

MICROMDDEMII

MTU 11 +

M/M HE

H/UtOO

5/M300

S/M 1200

S/M12008

NOVATION

CAT

J-CAT

SMART CAT 103

SMART CAT 103/212

212AUT0CAT

APPLE-CAT II

212 APPLE CAT

169 95

59 95

74 95

209 95

225 95

259 95

199 95

399 95

11995

85 95

115 95

315 95

509 95

229 95

519 95

212APPLEWTUPGRADE 28995

ACCESS 1-2-3-

D-CAT

EXEC INFONE

MAXI INFONE

1RANJEN0

TRANSPAK1

TRANSPAK II

TRANSPAK III

P C. MODEM

P C. TSANSPAK

369 95

129 95

699 95

B49 95

265 95

299 95

369 95

235 95

324 95

U.S. ROMIICS

PASSWORD

AUTO 01A L 399 95

MOWTORS

AMDEK

I2"GR

12"AMB

13" COL RGB

IMC

12"GR

12 AMB

13" COL 19191)

COMMODORE

WO

HITACHI

CM 1481

EAGLE

12"Gfl

14"COI RGB

GORILLA

12" GR

12 AMB

MEC

9"GR

12" GH

12" AMB

12" COL

12'COL RGB

PANASONIC

12"

12"GR

1 12'AMB

12" COL

1J-C0L RGB

PANASONIC

12" Gn

12"AMB

10" COL

13" COL RGB

109 95

H9 95

249 95

369 95

69 95

72 95

199 95

189 95

■CALL

2J9 95

179 95

S9 95

79 95

119 95

89 95

135 95

219 95

389 95

GH

89 95

135 95

249 95

389 95

129 95

139 95

219 95

ina as

PRINCETON GRAPHICS

12" COL RGB 469 95

SAKATA

12" GR

13" COL

OUAORAM

OUAOCHROME

OUADCOLOR1

SANTO

ENTIRE LINE

TAXAN

1?"GR

12" AMB

12" COL

12" COL RGB

USI

FULL LINE

ZENITH

FULL LINE

PLOTTERS

AHOEK

0XV100

AMPLOT 11

ENTER

■CALL

"CALL

459 95

179 95

•CALL

99 95

109 95

239 95

259 95

"CALL

•CALL

519 95

•CALL

SWEET-P 419 95

SWEET-P GRAPH PKG669 95

SWEET-PPRIME 61995

HEWLETT.PACKARD

7470 A 7KQ V,

7175 1389 95

WHOLESALERS, DEALERS AND OTHER

DISTRIBUTORS INQUIRIES INVITED...
212-438-4111 ext. #18

MANNESMAN TALLY

PIXY-3

PANASONIC

VP6801A

IMC

XV

PNKTEftS

ATARI

1070

1025

1027

ATARI

1020

1025

1027

AXIOM

ENTIRE LINE

1R0THER

HH15

HR25

IMC

BXSO

PB401

BX1B0

C. ITOH

PROWRTTER

STARWRITER

PRINTMASTER

•CALL

1179 95

719 95

189 95

269 95

246 95

189 95

269 95

246 95

■CALL

389 95

589 95

199 95

569 95

249 95

299 95

849 95

1139 95

CENTRONICS

ENTIRE LINE 'CALL

COHMOHRE

1528

MPS-801

ANADEX

ENTIRE LINE

COMREX

ENTIRE LINE

225 95

179 95

•CALL

■CALL

BNSTHHTB

1500

2000

739 95

879 95

DATA r«0DUCTS/IDS

PRISM 80 899 95

REST OF LINE

ANDCDNFlGURATIONS'CALL

MMU

B20

630

EPSON

ENTIRE LINE

mm
BANANA

JUKI

6100

we

3550

REMAINING LINE

OKIDATA

SO

82

83

N

92

93

2350

2410

819 95

1559 95

■CALL

129 95

389 95

1529 95

•CALL

129 95

269 95

499 95

899 95

369 95

639 95

1859 95

2099 95

MANNESMAN TAUT

1G0L

1501

SPIRIT SO

OLIVETTI

P-ll

PANASONIC

KIP 1090

KXP1160

OUADRAN

OUADJET

SANTO

5500

SHARP

125.150

SILVER REED

500

550

770

539 95

739 95

269 95

•CALL

249 95

999 95

599 95

539 95

•CALL

369 95

499 95

799 95

SMITH CORONA

TP-1 IP-2 "CALL

STAR MICRONICS

CEMIN110

GEMINI 15X

DELTA 10

TOSHIBA

1350

TRAMITAR

ENTIRE LINE

•CALL

•CALL

•CALL

•CALL

■CALL

TEMMULS

ADDS

VPT-A1

VPTAJ

VPT'CDL

VPT-3A

Will Hf

ESPRIT 1

EEPMTII

ESPRIT Ml

ESPRIT COLOR

ESPRIT 6310

449 95

449 95

1049 95

419 95

439 95

459 95

529 95

759 95

459 95

L£ARSK-aLER

ADM-JA 509 95

REMAINING LINE 'CALL

SANTO

COLOR RGB

TELEViDtO

910

925

950

970

519 95

529 95

669 95

879 95

959 95

MULTI FUCTM* BOARDS

AST

FULL LINE

QUADRAM

FULL LINE

'CALL

•CALL

GRAPHIC CURDS

AMDEK 'CALL

HERCULES

PUNTRONICS

0UAMAM

Ull

EWXETTES
FULL LINE

•CALL

•CALL

•CALL

•CALL

•CALL

8003465001

2124384111

TO ORDER-Simply dial loll Iree B0O-M6-5O01 or 213-438-1111. You may orfler with Master Card or Visa, or you may send a money
orfler. cashier's check, or certrlied chect to SSD EHTEBPHISES, 1781 Mih St . Brooklyn. N.¥. 112M. and add approximate ship-

Oing handlinaand insurance charges. Credit cards lor phone ordefs only. AH items subject to availaDility and price change NO TAX
lor orders shipped out of state ALL MERCHANDISE SHIPPED BRAND NEW, FACTORY FBESH ANO 100% GUABANTKO. For
customer service please dial iii-43M11T. wt. *1T.

BSD ENTERPRISE 
Al l PRODUCTS ARE IN ALPHABETICAL ORDER. WE CARRY A FULL LINE OF LISTED BRANDS. WHOLESALERS. OEALERS AND OTHER 

DISTRIBUTORS INOUIRIES INVITEO .. 
212·438·4111 I1xl. '18 

AUOS 

AT.ta1 

COLlto 

COlUllltLA 

~~99 95 

'''' " 
"" " 

13H5 

,~ " 
' C" U 
' CAl l 
' CAll 

' OOl 
' OOl 
' M 
' OOl 
'CAll 

n . 9 95 

"" " l Ug 95 

COIIIIIIOOOII( 

EAGU 

15 95 
115 95 

,~" 

' OOl 
'OOl 

' CALL 

"" " "" " 143595 

"" " 
2' 99 95 
317595 
?G,g 95 

2301995 

"'" .. 
"" " ' '''995 
Sm95 

' CAll 

' CAll 
'CAll 
' CALL 
' CAll 

M(Wlm·UClAIO 
uc 119 95 

189 95 
n595 

"'" .. ," 
"" " 

IF YOU 00 NOT see WHAT YOU WANT, CAll AND ASK FOR IT. 

" '" 
" "" pc· lT 

" " " 

lUI 

11.11. 

"'C 

'CAll 

' CALL 

' CAU 
' CALL 
' CAll 

PCalOl A 539 95 
HOI 1&6995 
Ho2 2344 95 
Ho3 2'~ 95 
HD4 2318 95 

ouym l 
Mla OI1 ' CAll 
Mla·PI ' CAll 

IU.OIO SM ... CK 
1(10 ~95 

4 829 95 
4P 1499 95 
12 132' 95 
168 3299 95 
XIOO 2299 9S 

'" ", 

" oo 

"" "" "'" "" ... 
"" 
PC 1250 

" "'" " ""' 

SU lO 

TU [V1 Df:O 
TUEI'Olll f'OAT .... 
Ol' 
.0> 

"" .. m 
8l&HO 

,'" 
"" 

' CAll 
' CAl l 

1199 9"1 
141'995 
114995 
1399 9~ 
111995 
1~9~ 

" .. " 
1B~ 

In9S 
' OOl 

' OOl 

'" " l u 995 

"" " "" " 4149 95 

"" " ' CAll 
' OOl 

InAS IIISTIlUIII(IITI 
PRO 166995 

TlM EX·SINCLAII , .. 
"" 

DIS( iJIIMS 

..,'" 
' 050 219 95 

ctl MfII OOOIlf 
15.& 11995 

COIIIII [1 

10 Ma ' CAll 

CORVUS 
6 "'8 15W 95 
I\M8 2115 95 
?O lI8 2199 95 

DA¥OMG 
'0 loi S 1499 95 
15 t.1 8 192995 
21 loiS 2199 95 

EAGLE 
3?OKllIIoooY )01995 
10 MB 11' 995 
3l \l B 279\195 

AeEl 

.. , 
u , . ., 

fl AMIUN 

III ICII G- SC, 

'U AS US 

' CAll 

16995 
1]9 95 

1!19 95 

10 MB 106995 

23 " 8 Im95 
I'£~ CO III 

ATas·SI 
uas·SU'll 
u as· ... 1 

IIF040' ~1 

lifO 40·S2 
AF0 40· ... 1 
AfO U ·Sl 

AfDU ·S2 

••• 
10 MB 
I~ MB 
~ .. 

!1'99S 

"." 11995 
34595 
569 9~ 
2" 95 

"'" 51'99S 

"" " 1499 95 
1599 95 
2229 95 

OU"'OIU.III 
OU.o.Dl5Hfjl lAE tiNE ' CAll ...... 
1000 2~ 95 
£lIH I 13995 
£lIH II 319 95 
£lIlE 111 499 95 
FOfI I 8M 23995 

SAIITO 
3200 ' CAll 
6-400 ' CAl l 
EOO &EFD ' CA l l 

1AllGAASS 
' C"'ll 
' CAll 

fl CIIIAli 
10 101 8 1995 95 
15 Ma 2299 95 
lJ IoI B lO99 95 

1(101 

""CItOR 

"''' 10<1995 

S IGN"'l MA~ S9 95 
M.oJIKI 59 9S 
MARl( II 59 95 
M.oJI K111 7995 
M.lRJ(Y 7995 
MAliK YI 15995 
M.lRJ(YII 89 95 
M.oJIK XI1 239 95 

CHARACTER 
GENERATOR 

Atlen l'on .)11 VIC 10 
owners. now yOIl yes yOIl 
can pilI any ,nd .)11 "lies 
you wanl ,n any olice .n 
.)lIy COlor on your VIdeo 
lape 10. onlv 

S79.95 

MATES 
CHADNOGRAPH 169 95 
SIUII TCOW I S9 95 
SWAA TCOW 11 1. 95 
MICAO MOOE '" 11 2'09 95 
WIMI1 + 125 95 
MIM li E 2'09 95 
1It1'" 100 ~9~ 
SIM 300 199 95 
SI '" 1200 449 95 
5/ 101 12001 399 95 

e.u 
J·CAT 

MO'fATION 
119 9~ 

"" S IoIA~T CAT 103 14595 
SWAATCAT 1Q3/212 34595 
212 AUTO CAT ~95 

... m E·CAT 11 229 95 
212 "'Pf'l..ECAI 51995 
112 APIU CA.II.'fQI.\m:2fi 95 
"'CCESS 1·2-3· 369 95 
O·CAT 129 95 
ElEC IfjfO NE 599 95 
MAX I Ih'fONE a49 9~ 

TUJl U ND 
TIU.NS''''K I 265 ~ 
I II.I.N SPA~ II 299 ~ 
TIlANS' ... K III 369 ~ 
, C " 00£101 235 ~ 
PC T/IANSI'U 324 g!) 

u.s. ROI01)CS 
PASSWORD 299 95 
... UTO OIAl 399 n 

AMDEI 
12" Gil 10\195 
12" .1.101 8 11995 
13" COl 24995 
13" COl AGB 369 95 

.. C 
11" Gil 69 95 
11" ... 101 8 7295 
ll" COlI9191) 199 95 

COMIIIODOIl£ 

'" '" " HITACH' 
CM 1481 ' CAll 

.... " 
12" GII 229 95 
14" COL AG B 419 95 

GORilLA 
12 ' CII 6995 
12 · ... 101 8 1'995 

"'C 
9 " G~ 119 95 
12" GA !9 95 
n " Aloia 13595 
12" COL 24995 
12" COl AGB l899S 

'AJIASOII IC 
11 " G ~ 

12" GII 89 95 
11" .10MB 13595 
I?" COL 24995 
12" COL AGB JS'! 95 

,...IIASOII IC 
12" GII 1299:1 
12" ",W8 139 95 
IO" COl 219 95 
I)" COL 11G B m 95 

"""C£lOI '1U.PM ICS 
11" COlAGB ~95 

.... "" 
1 2 ' C~ ' C"'U 
I) ' all ' CAll 

"' ...... 
OUAOCH AQtoj( 4S9 95 
OU"'OCOloA ' 11'9 95 

' ..... TO 
ENTIRE LINE ' CAll 

"' ... 
12" CII 9995 
11" AW8 109 95 
12" COL 139 95 
12" ctll IIG8 ~ 95 

"" f Ull LI NE ' CAll 

'"'", 
f Ull LINE ' CALL 

,."" 
D,l't' 100 ~19 g!) 

... IoI PLOT Il ' CAll ,om 
SWEEf.P 419 g!) 

SWE£T·PCJWIM PKG &69 g!) 

SWEf1·P PRIME 519 n 

Hrwun .... .I.Cl.UD 

U 1O '" 1&995 
1415 Im~ 

IWfIiUMAJITAll' 
PI"·3 ' CAll 

'AJIASOII IC 
YP6oI01 .... 117995 

,,~ 

"" 1021 

,,~ 

"" 1021 

.. , 
ATMI 

ATllI l 

.... 

'" " "''' 24695 

ENTIAE l lfjE ' CAll 

HA 15 
HII 25 

,R01HU 

'"' 
"''' ... " 

BX so 19i 95 
P8 . 01 S69 95 
ex 180 14i 95 

C. ITOM 
1'IIOWAlTEA 299 95 
ST .l.JlWIlITEA &1 995 
PIIINTMAST£A 1139 95 

COITIOIIlts 
EfjT IIIE tlfjE ' CAll 

CO.MODORE 
1526 225 95 
IoI PS·SO I 179 95 .. "" 
EN TlIIE LI NE ' CAll 

COIIIUI 
EN TIRE LI NE ' CAll 

"'" ... 1W'"f'WlrTO 
",,, 
a79 95 

OATA "'ODUC1I /1 01 
PA IS M so 899 95 
IIESI Of LI NE 
... NO CON f IGU RATIONS ' OOL 

.... to 
620 a1995 
630 1559 95 

"''' ENT IAE t iNE ' CAU 

JOORll LA 
!lAN ... N... 12995 

JI'" 
"oo "' '' '" 35SO 1529 95 
AE WAININC l l ~ E ' CAll 

,.,,"" 
'" " "'" ." " ... " 
"''' "''' "" " "" " 

SPIRIT 110 

,um" 
P·41 

'.tllAlOIIIt 
OP I09O 

0 ' "&0 

OUAOJEl 

.'" 
125. ISO 

'" ." ,m 

"""'. 
.... " 
SHAll' 

,MI1H CORQIt.I. 
lPO I TN ' CAll 

101HI .... 

"" f UJIUAA 
ENTlU lINE 

VPf.A1 
VPI ·A1 
VPf.COl 
y pt • .lA 

"'os 

H.I.l(ltlllE 
ESPIIIT I 
ESPIIIT 11 
ESPIIIT III 
ESPllIl COUNIL 

ROt ... 1NIJ!IG LINE 

1.1.11'0 
COLOfI AGe 

TtLrnDEO 

'" '" '" '" 
... , 

FUllllN( 

\WAOU. 
fUlll lN( ' CAll 

_CAIIIII ...... 

TO OIlOER,Simply dlil toll tree 8OO ·~6·500 1 or 21 2·438·. 11 1. You INY orde r witll Master tard or Visa, or ytN INY send a money 
order. cashier's clleCk, Of certiliecl clIec1 to: ISO ENTElII'«ISfS , 1781 ~lh SI .. BrOOklyn. N.Y. 11204, and ~d ipprOlimale ship, 
ping. llandllng.and Insurance cllarges. Credit catds lor phone orders on~ . All items Stlbj«t to availabi li ty and price cJ\.Jlnoe· NO TAX 
tor orders shipped out stite. All MEIICHANOISE SHII'P£O IIiAND NEW, FACTO"Y FRESH AND 100% GUARANTEED. For 
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Save ft 40% on COMPUTE!
Every issue of COMPUTE! contains up to 30 new programs

and games. And a year's subscription brings them to you

for less than 15 cents each! Plus you'll enjoy the most useful

home computer advice, ideas and information anywhere!

Subscribe now at up to 40% off the newsstand price. At less
than 15 cents per program, this COMPUTE! offer is too good
to pass up!

□ 1 year $24—Save 32%! D 2 years $45—Save 36%!

□ 3 years $65—Save 40%!

Name

Address

City State. Zip.

D Payment enclosed □ Bill me

Charge my D Visa D MasterCard □ American Express

Account No. Exp. date

COMPUTE! brings you programs and games for the following

machines: Atari, PET/CBM. VIC-20, TI 99/4A, Apple, Commo
dore 64, Radio Shack Color Computer, IBM PC and IBM PCjr.

W7B01

.... ". "./". ..... ". 

• • ". I 

, '" •• • .. 

Save ¥[; 40% on COMPUTE! 
Every issue of COMPUTE! contains up to 30 new programs 
and games. And a year's subscription brings them to you 
for less than 15 cents each! Plus you'll enjoy the most useful 
home computer advice, ideas and information anywhere! 
Subscribe now at up to 40% off the newsstand price. At less 
than 15 cents per program, this COM PUTE! offer is tOo good 
to pass up! 

01 year $24-Sa"e32%! 0 2 years $45-Sa"e 36%! 
o 3 years $65- Save 40%! 

Name ______________________________________ _ 

Add r~s _____________________________________ _ 

City _________________ S ta tc _________ Zip ____ _ 

o Payment enclosed 0 Bill me 

Charge my 0 Visa 0 MasterCard 0 American Express 

AccountNo. Ex p. date 

COMPUTE! brings you programs and games fo r the fo llowing 
machines: Atari, PET/ CBM, VIC·20, T I 99/4A, Apple, Commo· 
dore 64, Radio Shack Color Computer, IBM PC and IBM PCj r. 

347601 
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The Editor's Feedback:

Computer: D PET G Apple G^tari G VIC-2O u Commodore 64
□ TI-99/4A G Timex/Sinclair □ Radio Shack Color Computer

G Other D Don't yet have one...

<\reyc

More

a

□

a
□
a

■u a compute' Subscriber? ' "\ Yes

Just

Right

a

i:
a

~

Fewer

a

11

a
D
a

Specific applications

programs

BASIC programs.

Machine language

programs.

Tutorials.

Educational articles,

Detailed explanations

of programs

□ No

More

Z
;"

□

D

□

1 would like to see:

Just

Right

a

a

D

a

Fewer

a
a

a

a

a

Games,

Reviews of game

software.

Reviews of business

software,

Reviews of educational

software.

Reviews of hardware.

What do you like best about compute; ?

What do you like least?

7891O1112C

The Editor's Feedback: 
Computer: 0 PET 0 Apple 0 Atori 0 VIC-20 0 Commodore 64 
o TI -99 / 4A 0 Timex/Sincloir 0 Radio Shock Color Computer 
o Other 0 Don't yet have one ... 

Ale you a COMPUTEI Subscriber? DYes D No I would like to see: 

Just Just 
More Right Fewer More Right Fewer 

0 0 0 Specific applications 0 0 B Gomes. 
programs. 0 0 Reviews of game 

B B B BASIC programs software. 
Machine language 0 0 0 Reviews of business 
prog/Oms. software. 

0 0 0 Tutorials. 0 0 0 Reviews of educational 
0 0 0 Educational articles. software. 
0 0 0 Detailed explanations 0 0 0 Reviews of hardware. 

of programs. 

What do you like best about COMPUTEI? 

What do you like least? 

789K)1l12C 
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Greensboro, NC 27435-0406 
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COMPUTERS

FREE Reader Information Service

Use these cards to request FREE information

about the products advertised in this issue.

Clearly print or type your full name and ad

dress. Only one card should be used per

person. Circle the numbers that correspond to

the key number appearing in the advertisers

index.

Send in the card and the advertisers will receive

your inquiry. Although every effort is made to

insure that only advertisers wishing to provide

product information have reader service num

bers, compute! cannot be responsible if ad

vertisers do not provide literature to readers.

Please use these cards only for subscribing or

for requesting product information. Editorial

and customer service inquiries should be ad

dressed to; COMPUTE!, P.O. Box 5406,

Greensboro, NC 27403. Check the expiration

date on the card to insure proper handling.

Use these cards and this address only for

computers Reader Information Service. Do

not send with payment in any form.
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Circle 101 for a one year new U.S. subscription to

compute!: you will be billed for $24.

Please print or type your full name and address.

Limit one card per person.

Name

Address

City

State/Province Zip

Country

Please include zip code. Expiration 9/30/84 CO784

COMPUTE!'s COMPUTE! 
FREE Reade r Information Service 

101 102 103 1()4 105 106 107 108 109 110 111 
112 113 114 115 116 117 118 119 120 121 122 

Use these cords to request FREE information 
123 124 125 126 127 128 129 130 131 132 133 
134 135 136 137 138 139 140 141 142 103 104 

about the p roducts advertised in this issue. 105 146 107 108 149 150 151 152 153 154 155 

Clearly p rint or type your full nome and ad- 156 157 158 159 160 161 162 163 16<1 165 166 
167 168 169 170 171 172 173 174 175 176 177 

dress Only one cord should be used per 178 179 180 181 182 183 184 185 186 187 188 
person. Circle the numbers that correspond to 189 190 191 192 193 194 195 196 197 198 199 

the key number appeoring in the advertisers 200 201 202 203 204 205 206 207 208 209 210 
211 212 213 210 215 216 217 218 219 220 221 

index. 222 223 224 225 226 227 228 229 230 231 232 
233 234 235 236 237 238 239 240 241 242 243 

Send in the cord and the advertisers will receive 244 245 246 247 248 249 250 251 252 253 25A 
your inquiry. Although every effort is mode to 255 256 257 258 259 260 261 262 263 26<1 265 
insure that only advertisers wishing to provide 266 267 268 269 270 271 272 273 274 275 276 

277 278 279 280 281 282 283 284 285 286 287 
product information have reader service num- 288 289 290 291 292 293 294 295 296 297 298 
bers. COMPUTEI cannot be responsible if ad- 299 300 301 302 303 304 305 306 307 308 309 

vertisers do not provide literature to readers. 310 311 312 313 314 315 316 317 318 319 320 
321 322 323 324 325 326 327 328 329 330 331 

Please use these cords only for subscribing or 332 333 334 335 336 337 338 339 340 341 342 
343 344 345 346 347 348 349 350 

for requesting p roduct information. Editorial 
Circle 101 for a one year new U.S. subscription to and customer service inquiries should be ad- COMPUTEI, you will be billed for $24. 

dressed to: COMPUTEI. P.o. Box 5406. 
Greensboro. NC 27403. Check the expiration Please print or type your full name and address 

dote on the cord to insure proper handling. Limit one card per person. 

Use these cards and this address only for 
Nome 

COMPUTE!'. Reader Informaflon Service. Do Address 

not send with payment in any form. City 

State/Province Zip 

Country 

Please include ~p code. Expiration 9/30/84 C0l84 
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"The Complete CARDCO line"
... and still growing!

CARDCO provides "Commodore-ready"

computer accessories thatwill enhanceyour

utilization of Commodore-64 and VIC-20 Computers,

increase their capability, and add toyour enjoyment

and skill. AND, they're available for use with other

personal computers, too.

Designed with the user in mind,CARDCO offers fine

accessories including Printer Interfaces with and

without graphics, Expansion Interfaces, Memory

Expansions, Cassette Interfaces, Numeric Keypads

PLUS "NOW" Software foryourVIC-20 and C-64.

These programs include the "WRITE NOW"Word

Processor, "MAIL NOW" Mailing List, PRINTER UTILITY

PROGRAMSon Tape and on Disk, "SPELL NOW" Spe"

Checker, "GRAPH NOW" including TAINT NOW",

and "FILE NOW.

CARDCOhas three newLetter Quali

PRINTERS with your choice ofdrum

design (81/2"carriage),DaisyVL.

Design (13 inch carriage) and Dal

Wheel Design (11 inch carriage). "Commodore-

ready" ... plus; withcompatibleinputforPC.PCjr.,

TRS-80 and manymore personal computers.

CARDCO's NEW "DATA CASSETTE RECORDER/PLAYER"

is also "Commodore-ready" and ready for instant

shipment at prices thatwill amazeyou.

CARDCOwill constantly increase its line with

unique and new products to enhancethe enjoyment

of computer owners.

Write for illustrated literature and prices orsee ,

CARDCOComputerAccessories and Software

wherever Computers are sold.

cardco, inc.
300S.Topeka Wichita, Kansas 67202 (316)267-6525

'The world's largest manufacturer of Commodore accessories."

Commodore" ii a registered trademark ol Commodore Business Systems, Inc.

eordea, Inc. 
300 S. Topeka Wichita, Kansas 67202 (316) 267·6525 

''The wor1d's largest manufactu"lr 01 Commodore accessories." 
Com-nodofe ,. Is 0 registered trodemane. of Commodore Buslness Systems, Inc. 
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Commodore 61t 

Magic Desk I 
Only From commodore-The Excitement and Simplicity of Magic Oesk! 
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Only Commodore brings you the magic of MAGIC DESK ... the next generation 

of " user friendly" software! Imagine using your computer to type, file and edit 

personal letters and papers without learning any special commands! All 

MAGIC DESK commands are PICTURES. Just move the animated hand to 

the picture of the feature you want to use (like the TYPEWRITER) and you're 
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ready to go. 
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The MAGIC DESK Typewriter works just like a real ELECTRIC TYPEWRITER 

.. ' and ifs COMPUTERIZED. All the filing is electronic . Excellent sound effects 

and screen animation make typing fun , whether you're typing letters, reports 

or memos . . . and the built-in filing feature makes MAGIC DESK useful for 

keeping names and addresses, home inventory lists , insurance information 

and more. 

Your COMMODORE 64, COMMODORE DISK DRIVE and MAGIC DESK are 

an unbeatable combination . Filing operations are automatically linked to your 

Commodore disk drive-but you don't have to know any commands-just " file" 

the pages you type in the file cabinet and your text is automatically saved on 

diskette. There are 3 file drawers with 10 file folders in each drawer and 10 

pages in each folder. 

To PRINT'a page you've typed , just " point" at the picture of the printer and 

your pages are automatically printed on your COMMODORE PRINTER or 

PRINTER/PLOnER. If you want to erase what you've typed , the WASTE­

BASKET under the desk lets you "throwaway': pages. There's even a DIGITAL 

CLOCK which helps you keep track of time while you're typing . 
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Not only is MAGIC DESK easy to use ... it's hard to make a mistake! Just press 

the COMMODORE key and one of several " help menus" appears to tell you 

exactly what to do next. Special messages show you how the various picture 

commands work and help you when you make a mistake. Help messages also 

show you how to use the printer, filing cabinet, digital clock and wastebasket. 
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Another reason why Commodore is number one in the world of microcomputers- Come join us. 

c~ ffiM'PUTWs 
First In Quality Software 
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