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MORE THAN JUSTANOTHER PRETTY FACE
Says who? Says ANSI.

Specifically, subcommittee X3B8 of the American

National Standards Institute (ANSI) says so. The fact
is all Elephant™ floppies meet or exceed the specs

required to meet or exceed all their standards.

But just who is "subcommittee X3B8" to issue such

pronouncements?

They're a group of people representing a large,

well-balanced cross section of disciplines—from

academia, government agencies, and the computer

industry. People from places like IBM, Hewlett-Packard,

3M, Lawrence Livermore Labs, The U.S. Department

of Defense, Honeywell and The Association of Com

puter Programmers and Analysts. In short, it's a bunch

of high-caliber nitpickers whose mission, it seems, in

order to make better disks for consumers, is also to

make life miserable for everyone in the disk-making

business.

How? By gathering together periodically (often,

one suspects, under the full moon) to concoct more

and more rules to increase the quality of flexible

disks. Their most recent rule book runs over 20 single-

spaced pages—listing, and insisting upon—hundreds

upon hundreds of standards a disk must meet in

order to be blessed by ANSI. (And thereby be taken

seriously by people who take disks seriously.)

In fact, if you'd like a copy of this formidable docu

ment, for free, just let us know and we'll send you

one. Because once you know what it takes to make

an Elephant for ANSI...

We think you'll want us to make some Elephants

for you.

ELEPHANT: HEAVY DUTY DISKS.
Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021

Call: toll-free 1-800-343-6833; or in Massachusetts call collect (617) 828-8150. Telex 951-624.
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IF YOU'RE WAITING FOR THE
PRICE OF WORD PROCESSORS
TO FALL WITHIN REASON.

IT JUST DID.

Everyone expected it would happen

sooner or later.. .with .

it already has! Now all the marvelous

benefits of expensive and advanced

word processing systems are available

on Commodore computers, America's

largest selling computer line. WordPro

PLUS, when combined with the new 80

column CBM 8032, creates a word pro

cessing system comparable to virtually

any other top quality word processor

available—but at savings of thousands

of dollars!

New, low cost computer technology is

now available at a fraction of what you

would expect to pay. This technology

allowed Commodore to introduce the

new and revolutionary CBM 8032

Computer.

WordPro PLUS turns this new CBM

8032 Computer into a sophisticated,

time saving word processing tool. With

WordPro PLUS, documents are dis

played on the computer's screen. Edit

ing and last minute revisions are simple

and easy. No more lengthy re-typing

sessions. Letters and documents are

easily re-called from memory storage

for editing or printing with final drafts

printed perfectly at over five hundred

words per minute!

Our nationwide team of professional

dealers will show you how your office

will benefit by using WordPro PLUS. At

a price far less than you realize.

Invest in your office's future...

Invest in v . js...

Call us today for the name of the

WordPro PLUS dealer nearest you.

Professional Software Inc.

51 Fremont Street

Needham, MA 02194

(617)444-5224

TELEX: 95 1579

TM WordPro is a Registered Trademark ot Professional Software. Inc. WordPro was wniten by Steve Punter.
All specilicalions subject lo change wilhoul noTice.
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Tomorrow's Technology Today

m. Commodore Computer

VIC 20 Personal Computer $ 299.95

VIC 1515 Graphic Printer $ 395.00

CBM 4016 $ 995.00

CBM 4032 $1295.00

CBM 8032 $1495.00

CBM SuperPet 9000 $1995.00

CBM 8050 Dual Disk Drive $1795.00

CBM 4040 Dual Disk Drive $1295.00

CBM 2031 Single Disk Drive $ 695.00

CBM 4022 Tractor Printer $ 795.00

CBM 8010 IEEE Modem $ 279.00

CBM Datasette $ 74.95

CBM-IEEE Interface Cable $ 39.95

IEEE-IEEE Interface Cable $ 49.95

NEC Spinwriter Printer

NEC 7730 $3085.00

NEC 7710 $3085.00

NEC 7720 $3610.00

NEC 3510 $2290.00

NEC35OORD $1895.00

Tractor Eeed Options are available

Professional Software

WordPro™—A Family of CBM Word Processing Programs

WordPro 2 Plus $ 199.95

WordPro 3 Plus $ 295.00

WordPro 4 Plus $ 450.00

WordPro 5 Plus(for CBM 8096} $ 450.00

The Administrator (DataBase for CBM) $ 650.00

POWER™ {Programmer's Utility ROM) $ 89.95

InfoPro™ (DataBase for CBM) $ 295.00

Epson Printers

MX-70 $ 299.95

MX-80 w/graphtrax $ 645.00

MX-80 FT $ 745.00

MX-100 FT $ 945.00

INTERFACE CARDS

8141 RS-232 Interface Board $ 75.00

8145 RS-232 Interface Board

w/2K Buffer $ 149.00

8151 RS-232 Interface Board

w/X/ON-X/OFF $ 170.00

8161 IEEE Interface Board $ 55.00

8131 Apple Interface Card $ 85.00

8232 Apple Interface Cable $ 35.00

8220 TRS-80 Cable $ 35.00

Atari

Atart40016K $ 399.00

Atari 80016K(incl. BASIC cartridge). $ 899.00

Atari 410 Recorder $ 99.95

Atari 810 Disk Drive $ 599.95

Atari 822 Thermal Printer $ 299.95

Amdek Monitors

Video 100G (Limited Quantity) $ 179.00

Video 300G $ 200.00

Colori $ 449.00

Color 2 $ 999.00

Diablo 630 Printer

Diablo 630 $2710.00

Tractor Option $ 350.00

CMD Mupet

MCSOOAMupetController $ 995.00

(Multi-User Controller for

CBM Computers)

CM-100 Channel Module . . $ 250.00

Printer Module $ 350.00

Qume

Spring 9/45 $2495.00

Tractor Option $ 210.00

WordPro, POWER and InfoPro are

registered trademarks of

Professional Software Inc. ■

NEECO
679 Highland Ave.

Needham, MA 02194

(617) 449-1760
TELEX: 951021

MON-FRI 9:00-5:30 E.S.T.

MASTERCARD'VISA
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TurnyourApple into theworld's

most versatile personal computer.

TheSoftCard™Solution. SoftCard

turns your Apple into two computers.

A Z-80 and a 6502. By adding a Z-80

microprocessor and CP/M to your

Apple, SoftCard turns your Apple into

a CP/M based machine. That means

you can access the single largest body

of microcomputer software in exist

ence. Two computers in one. And, the

advantages of both.

Plug and go.The SoftCard system

starts with a Z-80 based circuit card.

Just plug it into any slot (except 0) of

your Apple. No modifications required.

SoftCard supports most of your Apple

peripherals, and, in 6502-mode, your

Apple is still your Apple.

CP/M for your Apple. You get CP/M

on disk with the SoftCard package. It's

a powerful and simple-to-use operating

system, it supports more software
than any other microcomputer operat

ing system. And that's the key to the

versatility of the SoftCard/AppIe.

BASIC included. A powerful tool,

BASIC-80 is included in the SoftCard

package. Running under CP/M, ANSI

Standard BASIC-80 is the most

powerful microcomputer BASIC

available. It includes extensive disk I/O

statements, error trapping, integer

variables, 16-digit precision, exten

sive EDIT commands and string func

tions, high and low-res Apple graphics,

PRINT USING, CHAIN and COM

MON, plus many additional com

mands. And, it's a BASIC you can

compile with Microsoft's BASIC

Compiler.

More languages. With SoftCard and

CP/M, you can add Microsoft's ANSI

Standard COBOL, and FORTRAN, or

Basic Compiler and Assembly Lan

guage Development System. All, more

powerful toots for your Apple.

Seeing is believing. See the SoftCard

in operation at your Microsoft or Apple

dealer. We think you'll agree that the

SoftCard turns your Apple into the

world's most versatile personal

computer.

Complete information? It's at your

dealer's now. Or, we'll send it to you

and include a dealer list. Write us. Call

us.

SoftCard is a trademark of Microsoft. Apple II and

Apple II Plus are registered trademarks of Apple

Computer. Z-80 is a registered trademark of Zilog.

Inc. CP/M is a registered trademark of Digital

Research. Inc.

/HKRDSOfT
V consumerI products^

A Division of Microsoft Inc.

10700 Northup Way • Bellevue, WA 98004
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Software Warranties Revisited

In recent editorials we've raised the question of

software and product warranties. In February, we

quoted an interesting letter written by John Navas

II, a concerned subscriber. We're Mill quite inter

ested in your feedback. One note of inquiry we

received was from the Federal Trade Commission.

They too, it seems, are concerned about the same

questions. We would like to keep the forum going,

and welcome input from both buyers and sellers.

I [ere's an update from John:

Thanh you for quoting my letter on software

warranties in your February editorial, andfor

inviting comment an this important issue. Since

thru 1 have learned tfiat somefirmsjustify "as is"

warranties as a defense against potentially large

product liability damage claims. Thefollowing is

my rebuttal to that justification:

As a businessman I understand concernsfor

the potential risks of product liability and conse

quential damages. Such concerns, however, do

not justify a disclaimer ('/all warranties. To do so

con}'uses product warranty with the separate

issue ofproduct liability. // is a simple matter to

write a product warranty which limits liability to

the price paid for the product.

With such a warranty, a responsible business

should have little to [ear, particularly when there

is not clear negligence or knowing concealment of

product defects. Presumably COMPUTE! readers

share my lack ofsympathy for negligent conduct

or failure to disclose known dejects to prospective

purchasers.

AH I ask ofsuppliers is that they be diligent

in pre-sale quality control, that they promptly

remedy -without charge till product defects iden

tified within a reasonable post-sale period and

that they provide a written warranty to that effect.

Ifa supplier disclaims all warranties, including

implied -warranties, it forces its customers to rely

solely on trust.

Unfortunately, my own experience has

shown that such trust can be unwarranted, and

that there is no reliable way to anticipate how a

supplier will behave. Several programs that I

have purchased recentlyfrom reputable suppliers

proved within the firstjew weeks of use to have

serious defects, hi at least one case f discovered

that the supplier had previously known about

some of the defects. Only once have I been able to

get a defect repaired without charge. Sometimes

suppliers have advised me that no corrections

would ever be made. Sometimes "new" versions

would become available, but only at a substantial

additional charge. Either way, suppliers explicitly

relied upon their "as is" warranty disc/aimers.

Some suppliers do provide reasonable soft

ware warranties. One example limits liability to

the price paid, notes that software is not warranted

to be error-free, but entitles the original purchaser

to replacement or repair of defects without charge

(or to a full refund) within the warranty period.

These suppliers deserve our business.

Sincerely,

fohn Navas II

Personnel Updates

June has been an interesting month lor corporate

presidents. The presidents of Atari, Inc., and

Commodore, Inc., are both leaving their respective

positions. Peacefully too, from all we can tell. Atari's

president is leaving to establish a personal computer

venture... Commodore's to establish an innovative

computer retailing plan. We wish them both well in

their newest endeavors. We'll keep you posted on

their replacements.

Documentation Update: Krell LOGO

It's not our policy to mention specific vendors on

this page, but in this case I think it's warranted. A

July column panned Krcll's LOGO documentation,

and it slipped through our editorial review in a

fashion thai I don't think was quite fair. We have

no qualms about describing the realities of a given

situation, but we always verify and double check.

In this case we didn't. If we had, we would have

discovered that Krell has substantially increased

their package documentation (prior to our com

ments, by the way). Our apologies for not pointing

this out lasi month. ©
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Software Warranties Revisited 
In recent ed ito ria ls wc've ra ised the question o f 
so ftwa re and p roduct warranties. In February. we 
quol.ed an inle res lill g le LLer ,vrille n by J o hn Navas 
II , a conce rn ed subscr iber. We're sli ll <I "i le inle r
eSlcd in YO llr fecdback. O ne nOle 0 1" inqu iry we 
rcceived was from the Federal Trade Commiss ion . 
They too. it seems, a rC concerned abo u l lhe same 
qucslions. We wou ld like LO keep the forum goi ng, 
a nd we lcome inpul I"ro m bOlh buyers a nd sel lers. 
Hc re's a n u pdale from .l oh n : 

Th anh .),Oll Jur qlloting Ill)' 'dler on sojiwa rl' 
1/I(//Tmlli('s ill ."O IlI" ",plnlla}"y £'(/ ilol";o/, (IIUll(II' 

illlliliug COII/IJ/(' I1/ Oil ,";,\ imjmrlfl1ll i:HIIf' . Si"rf' 
IIII'll l /uJ1.Ie /t'flntf'tilliol SO li/f' firms jlls/if)' "0.\ ij" 
llImT01/Ii" s lL..\ (l r!t!t' II.\(' against fJo/ell /ia'!.,' I(ltg/' 
/Jroduclliabilil)' r/alllfig" rlaims. TIll' folluwhlg ;,\ 
Illy rebut/a I 10 ,hat jllslifiratiou: 

Aj (I bu.\iw's,\lIIfl1l l llllr/erstalld CUll ('I'rll s for 
till' /){ )/f'1llial ri"h., oj prot/lit/liability alit/ (,OilS I'· 

'1l1l'1l1ial t/a1llagI1j, S lI rll rOJ/('erns, 1I0WI'VI)r, dn 
Itot j list ifv a rI isrla ;'11/'1' of a II wa I'm n ties. To rio so 
Wl/f/lSPS /Jroduct \Va I'l"a II I y willi flu' se/)(1 mt" 
i,\.\Iu' uf/nwlllrt liabil it y. It is (I simple 11/alln 10 
wrilt, (l /JrUr/llct warralll), wllich limits liability to 
til,' /Jria /)(Iid for tIll' /Jlwilict. 

\<Vitll sitch (J warraNty, a resjJUlI,jib/" I)/l.\ill l'.u 
.,lIolild have liltll! to fNtr, l){Ir/ieli lar/y wlI ,,1t 111('1'(' 
is /1U1 rll'llr lIl'gligl'1trt, or la/owing cOllrealllll' lI/oI 
Inudllrt d(jf'fts. /-1f1'.\/I/I/(IIII), COMPUTE! rl'at/,'r., 
. ,lIart' m)' lacl.-li ,'),IIII){1lh)' j;Jr IIf'gligeli t rO lldllrl 
or/ailllrl' 10 di.,r!o.\I' Immtlll (!tlf>rts 10 IJrmIH'f /i111' 
IJllrthasl'rs. 

A/I l ash of.w/JjJlif'r., is that Iltey bl' rliligl'l/l 
ill pre-salt' qllalily cOl//m/. Illa//ltl')' IJroll//}tly 
l'I' IIII'dy willlout ('lul/gI' a/ll)rotillCI tifft'cl., it/I'II
lifinl wi/ll ilt a /'I' a ,IOII(Ib//' /HJs/-,wle IJI'riod (/1/( / 

IlIalllll'Y prnvid(' fI wrilll'fl '1l lfllTalllJ 10 11101 I1J,'rI, 
I/o slllJp/ier di.\daill/s 0/1 uIOITall/ie!i, illc/udillg 
ill/plied WOIT(f 1I1;I'S. ;1 Joret's its CIlS(U11InS 10 rl'!." 
sult'h' UII /rm/. 

~ UlIj(J rllllloll,/J'. 111)1011111 f'x/JnieIlCl' 11m 
.\Iu}loll Illal sltrh Intst ('(III be 111Iwarrallt('(l. allli 
Illallhne is flO rl,liabil' way 10 alltici/Jfl it' how a 
!ill/JIJlie/' will bl,hnvl'. Sevem//Jrograms Ihal l 

hmw /J/I/'rhflsNI rl'Cl'II II)lJrum /'i'lm/able .mIJIJ/iet's 
/JI'(Jved wilhin Ihe firs/ Jew Wf'I:hs of lise 10 lIave 
.H'rioll!i defects . It l allt:asl UIIf' case I disCUVl'1wl 
Ihtll flu' .wNJfir/' had IJrl'viollsly IUI01lUl about 
.I(J/III' oI IIII' "'iff'ds. 011.1)1 Ullce have I bet'1I. aMe 10 
gel (I til'/t-'cI rl'/Jaired witliout rliarg", SO IIlf'lillll'S 
jU/'/J/iers have advised me tlia/lto corrections 
wo1l1d rvl'r be made. Somel;,fU's "new" versions 
would becume avai/able. but UII/)' at (I ~ lIbslallliol 
additiONal cftmge. I::ilhn lIIay. ,,·u/JIJfier., exlJlicilly 
rf>/i(,(/Il /mll Ilu'ir "as i.\" warrlwl)1 disc/ainu'r.,. 

SIII/Il' SII I)I}/iers du /}1'UlIir!t' rt'asollablt, soft
wan' Wff/Tallli{'s . 01le IJ.\·fllII /JIt, lill/its liabilily 10 

I//(' 1'1';('(' jmidJ /loll'S IlIa/ soj'tllla1'l!;S 1/.01 warm /I ll'll 
101)(' l'I'1'/Jr-Jrl'l" /JIII elll;/h·s III" origillft! Imrrftasl'" 
10 rl'I,lacelllelll or rl'/mir uf d''fi'cl.\ wi/ll oul ('harw' 
(or 10 (I full 1'(1ulI(/) wi/h ill/III' IIIff/Ta lll)' I,eriod. 
Thi'!il' \IIIJpliers dej('1"l1l' ullr !Jmitu'!i.'. 

Personnel Updates 

Sill(I' I'I' {)', 

j olm Navas /I 

J Lin e has been a n inle rcslin g mon lh for co rporatc 
p res ide l1ls. The preside l1ls of Alari , I nc .. a nd 
COllllllodo re. I nc. , are bUlh leaving lheir res peclive 
pusitions , Pcacerull ), 1.00, fro lll a ll we ca n tell. Alari 's 
pres ide lll is leav ing lo eSLablish a pcrsonal com pUle r 
venlurC .. . Commodore's to es tab li sh an innova tivc 
com p uler reta iling plan. We wish them bOlh we ll ill 
lhcir nc"esl endeavors, We'll keep yo u postcd 0 11 

th e ir n .: placc me nls . 

Documentation Update: Krell LOGO 
II's not our po lic), to me ntio n specili c vendors on 
lhis page , but in this case I lhink il's warranled . A 
July co lumn panned Krell 's LOCO d ocumclllalion , 
and il slipped lhrough our ed iLO ria l rcvicw in a 
fa shionl hal l dOll'l lh ink was qu il c fa ir . Wc have 
no qua lms about d escribin g th e realiti es o r a given 
silllalion, but we always verify and doub le check. 
In this case wedicln 'l, I f'we had , we would have 
discovered lhal Kre ll has subslanliall y increased 
lhe ir package d ocume ntalion (prior to o Lir COIll

lll e nlS, by the way) . Our apologies for nOl poin ling 
lhis oUl laSl lllOl1lh . © 



Introducing the PERCOM
Alternative toATARI Disk Storage
Your Atari 800 is the finest home computer on

the market- Now you can own a floppy disk

system that measures up — an RFD mini-disk

storage system from Percom.

At Percom we've been making disk

storage systems since 1977.

Our designs are proven, our quality is

well known. And we back our dealers with

service know-how. Expect more from Percom.

You won't be disappointed.

• Operate in either single- or double-density

storage mode using Atari DOS 2.OS. In

double-density you can store almost 184

Kbytes (formatted) on one side of a 40-

track diskette.

Connect your Percom RFD first-drive

system directly to your computer or connect

into your system through your Atari 810

Disk Drive.

Add an RFD first-drive system with its

versatile four-drive controller, then connect

as many as three more low-cost RFD add

on drives.

Write application programs that can query

and set up your system to operate a differ

ent type drive at each cable position — that

can even change configuration as the

program executes.

• Get quality and state-of-the-art capability at

competitive prices. Percom first-drive RFD

systems are priced from only S799. first

add-on drive is only S459. Cables included.

Watch for announcement of a new, power

ful, easy-to-use disk-operating system for

your Percom-equipped Atari 800 computer.

Minimum system requirements — ate an Atari 800

computer with 24-Kbytes of RAM and compalible

video display system; Atari's disk-operating system

(ver 2.OS) and owner's manual: and. (or add-on

drives (if used) an optional disk drives

interconnecting cable available (rom Percom.

For the best thing next to your computer, see your Atari dealer

about a Percom RFD floppy disk storage system. For the name

of your nearest dealer, call Percom toll-free 1-800-527-1222.

PRICES AND SPECIFICATIONS

SUBJECT TO CHANGE

WITHOUT NOTICE.

PERCOM DATA COMPANY, INC.

11??OPAGEM1LL RD -DALLAS. TX 75243 - Old) 34D-7D81

ATARI 800 a ATARI 810 are trademarks of the Atari Corporation.

PERCOM is a trademark of Percom Data Company, Inc.

PEFOCM

1

I

I

I
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I

Yes ... I'd like to know more about Percom RFD disk

drives for my Atari 800 Computer. Rush me Iree literature.

Send to PERCOM DATA COMPANY. Inc.. Dept I8-CO1

11220 Pagemill Road, Dallas, Texas 75243

street

city state

zip phone number

I plan to add a hard disk system to my Alan:

MAIL TODAY!

\
I

I

I

I

1

I
I

Introducing the PERCOM 
Alternative toATARI Disk Storage 
Your Alari 800 is the finest home computer on 
the market. Now you can own a floppy disk 
system thai measures up - an RFD mini-disk 
storage system from Percern. 

At Percorn we've been making disk 
storage systems since 1977. 

Our designs are proven, our quality is 
well known. And we back our dealers with 
service know-how. Expect more from Percorn. 
You won't be disappointed. 

• Operate in either single- or double-density 
storage mode using Alari DOS 2.05. In 
double-density you can store almost 184 
Kbytes (formatted) on one side 01 a 40-
track diskette. 

• Connect your Percorn RFD first-drive 
system directly to your computer or connect 
into your system through your Alari 810 
Disk Drive. 

• Add an RFD first-drive system with its 
versalite four-drive controller, then connect 
as many as three more low-cost RFO add
on drives. 

• Write application programs that can query 
and set up your system to operate a differ
ent type drive at each cable position - that 
can even change configuration as the 
program executes. 

• Get quality and state-of-the-art capability at 
competitive prices. Percom first-drive RFO 
systems are priced from only $799, IIrst 
add-on drive IS only $459. Cables included. 

Watch for announcement of a new, power
ful , easy-ta-use disk-operating system for 
your Percom-equipped Atari 800 computer. 
Minimum system reqUirements - are an Atarl 800 
computer with 24-Kbytes 01 RAM and compatible 
video display system; Atan'S dlsk-operahng system 
(vef 2.05) and owner's manuat: and. lor add-on 
drives (if used) an optional disk drives 
interconnect ing cable available from Percom. 

tfIIIII------------- ..... I Yes ... I'd like to know more about Percom RFO disk \ 

For the best th ing next to your computer, see your Atari dealer 
about a Percom AFO floppy disk storage system. For the name 
of your nearest dealer, call Percom toll-free 1-800-527-1 222. 

I drives lor my Atari 800 Computer. Rush me Iree li terature. I 
Send 10 : PERCOM DATA COMPANY, Inc., Dept. IS·COI I 11220 Pagoml ll Road. Dallas. Toxas 75243 I 
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PRICES AND SPECIFICATIONS 

SUBJECT TO CHANGE 

WITHOUT NOTICE. 

ATARI 800 & ATARI 810 ate trademarks of the Alan Corporalion. 
PERCOM is a trademark 01 Percom Data Company. Inc. 
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ADD POWEIMO YOUR

COMMODORE COMPUTER

.9*

POWER produces a dramatic improvement in the
ease of editing BASIC on Commodore's computers.

POWER is a programmer's utility package (in a 4K

ROM) that contains a series of new commands and
utilities which are added to the Screen Editor and the

BASIC Interpreter. Designed for the CBM BASIC

user, POWER contains special editing, programming,

and software debugging tools not found in any other

microcomputer BASIC. POWER is easy to use and is

sold complete with a full operator's manual written by
Jim Butterfield.

POWER'S special keyboard 'instant action' features
and additional commands make up for, and go beyond
the limitations of CBM BASIC. The added features

include auto line numbering, tracing, single stepping
through programs, line renumbering, and definition

of keys as BASIC keywords. POWER even includes

TM POWER is a Registered Trademark of Professional Soliware. Inc.
All specifications subjec! lo change wilhout notice.

new "stick-on" keycap labels. The cursor movement

keys are enhanced by the addition of auto-repeat and
text searching functions are added to help ease pro

gram modification. Cursor UP and cursor DOWN

produce previous and next lines of source code.
COMPLETE BASIC program listings in memory can
be displayed on the screen and scrolled in either direc
tion. POWER is a must for every serious CBM user.

Call us today, for the name of the Professional
Software dealer nearest you.

Professional Software Inc.
51 Fremont Street

Needham, MA02194

Tel: (617) 444-5224 Telex #951579

, • 
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Ask The

Readers

Robert Lock Richard Mansfield,

And Readers

COMPUTE! welcomes questions, comments, or solutions to

issues raised in this column. Write to: Ash The Readers,

COMPUTE! Magazine. P.O. Box 5406, Creensboro, NC

27403. COMPUTE! reserves the right to edit or abridge

published letters.

Atari Tape Suggestions

I have an Atari 800 with a cassette recorder. I have

been having one heck of a time getting good

CSAVE's on my tapes. I use good tapes and try my

best to properly record, but it has gotten to the

pointwhere I'm afraid to start on any large program

because if the CSAVE is no good, CLOAD will

wipe me out when 1 want to check il the tape is

good. I would like to hear of any good solutions to

the problem. I have had the recorder checked ami

I was told it was working normally.

Albert Jacobs

Proper maintenance oj a cassette recorder is essential.

The heads should be regularly cleaned and demagnetized

(.solvents and tools for these jobs are available at any

electronics supply store). Also, some computers require

special recording techniques.

The Atari stores programs as FSK times. 7 he only

direct effect this has on you is thai you should not use

computer digital tape or chromium dioxide tape. Instead,

use a good quality, "low noise" audio cassette. Uniform

tape speed is also important. Avoid tapes which rattle or

seem to stick. Some people find that it helps tofast-forward

and then rewind a tape before using itfor the first time.

Another thing that can help is to issue an LPRINT

command (even if you don't have a printer) before you

CSAVE. This insures that certain operating system flags

are set correctly.
For additional information, see "Atari Tape Tech

niques," COMPUTE!July 1981, #14.

VIC Upgrades

Will it ever be possible to upgrade the VIC with

any of the new display, sound, and microprocessor

chips in the new Max and the Commodore 64?

Also, with the Superexpander cartridge in the

VIC, it is easy to mix normal (but not reversed)

text and graphics characters with high resolution

graphics. Is it possible to program these characters?

(The bit map for the graphics screen docs not use

all the available memory.)

D, M. Lane

Transforming the VIC into the new Max and 64 (see

"The New Wave ofHome Computers" in this issue)

would be a major technical undertaking — it is not a

simple chip substitution. Highly placed sources at Com

modore have hinted, however, that there is a possibility

that a special cartridge for the VIC will be manufactured.

This would bring to the VIC all the synthesizer effects

available on the MAX and the 64. This is, however, only

a possibility.

Concerning programming characters, the Superex

pander uses up nearly all of the characters, but in theory

you could have up to 50 more. To do this, you'd need to

see what characters the cartridge was using to bit-map the

screen and then see what's left over.

Recover From NEW On VIC

[f you type- NEW, your program is still in the VIC.

"Recovering From NEW On Apple and CBM"

(COMPUTE!, May 1982, #24, pg. 135)I showed how

you can restore the program for PETs and Apples.

The procedure is exactly the same for VIC except

that the POKEs are different locations.

The first POKE should be POKE 4098,16

(instead of POKE 1026,4). The second POKE goes

into location 4097. Determine the correct number

to POKE by following the article's instructions for

the second POKE. Also adjust the variable pointers

as the article suggests. The locations are the same

as for the Upgrade ROM set (locations 42 and 43).

In the program which adjusts the variable pointers,

use 4096 instead of 1024.

Minoah Tarn

SuperPET Users Group

I am the proud owner of a SuperPET. 4040 disk

drive, and a 4022 tractor printer. Would any Super

PET owners out there happen to know of any user

group devoted to the SuperPET? If there isn't 1

would like to organize a SuperPET users group

here in the Tri-state are.

P. V.Skipski

/'. V. Skipski

4782 Boston Post Rd.

PeUiam, NY 10803

VIC Super Expander Hints

This is for other readers who have spent from $65-

$80 to acquire the Super Expander for the Com

modore VIC, and then found most of their games

did not work properly.
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THE MOSAIC RAM SYSTEMS FORATARI

CLEARLYTHE BEST

THE

SCREEN

CLARITY

YOU CAN SEE THE MOSAIC DIFFERENCE

WHATTHE EXPERTS HAD TO SAY

A.NAL.O.G. 400/800 MAGAZINE said in a 32K RAM

board comparison test: The Mosaic 32K RAM showed no

sign of interference and gave the best screen clarity" and

"Mosaic uses what we feel are the highest quality

components which may improve reliability".

INTERFACE AGE said after replacing the Atari memory

board with a Mosaic 32K RAM: "Once in place there is no

noticeable change in screen clarity" and "in view of its

excellent performance it should be a serious choice for those

Atari owners intending to expand their memory"

Each Mosaic RAM board gives you more thanjust the best

screen clarity but also the best in reliability flexibility and

compatibility The Mosaic RAM systems offer you the best in

every way — these features prove it.

■ Works in both the Atari 400 *& 800*computers.

■ 4 year guarantee.

« Complete instructions.

a Test cycled 24 hours for reliability

« Gold edge connectors for better reliability

■ Quick no-solder installation.

■ Full flexible memory configuration.

•* Can be used with 8K, 16K and future products.

1 Designed to take advantage of Atari 800s superior bus structure.

■ Designed for inter-board communication in Atari 800.

■* Allows Atari 800 to have 2 slots open for future expansion.

■ Always the best components used for superior screen clarity and
reliability

■ Low power design for safety and reliability

: Available companion board ($5) to allow running The Mosaic RAM

systems independent of other boards.

THE MOSAIC RAM SYSTEMS FOR

THE SERIOUS ATARI OWNER.

THE MOSAIC 32K RAM

For the serious Atari owner. This is the 32K RAM board

you've been hearing about. It has every feature you

could want from a RAM board and more features than

any other board offers. Each Mosaic 32K RAM comes with

complete instructions so in a few minutes you will have

expanded your Atari 800 to 48K RAM. The Mosaic 32K

RAM works as well in the Atari 400, but we suggest the

NEW Mosaic Expander.

THE MOSAIC EXPANDER

This is the most effective way you can expand to 32K

RAM for your Atari 400 computer. And at almost the J 6K

price! The revolutionary Mosaic Expander is a memory

board with 16K RAM in place and open slots to add 16K

more from the Atari 16K board that comes with your Atari

400. Each board comes with complete instructions so in a

few minutes you will have expanded to 32K RAM.

Trademark of Atari, Inc.

^mosaic
ELECTRONICS

P.O. Box 708 Oregon City, Oregon 97045

503/655-9574
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On the basic 5K VIC, the memory locations

(51-52 and 55-56) point to the end of memory

when powered on. Ifyou PEEK (51 or 55) you will

notice thai both of these locations contain zero.

Once the Super Expander is plugged in and

the same two locations namely (51 and 5b) are

PEEKed, you will notice the value has changed

from zero to 120.

What this means is that any program which is

going to use its own character set must have the

following instructions:

POKE 52,28 - Set String High Pointer

POKE 56,28 - Set Memory High Pointer

POKE 51,0 - Set String Low Pointer

POKE 55,0 - Set Memory Low Pointer

Also there is a major bug when the Super

Expander is installed. When the RUN/STOP and

RESTORE keys are hit, followed by the direct

command ?FRE(X), the amount of free memory

shows 3104. Since this is less than the basic 5K VIC

without the Super Expander, you feel cheated.

The only way I have found to correct this loss

of memory is to do a SYS64802 after the RUN/
STOP and RESTORE. I have reported this bug to

Commodore, but to date have not received an

answer.

I hope these tips will help other people with

the VIC Super Expander.

The code to look for in any game which is

going to use its own character set which will not

work will look like the following:

50 POKE 52,28: POKE 56,28

60 POKE 51, PEEK (55): CLR

70 CS = 256*PEEK(52) + PEEK (51)

To correct this code, add the following instruction:

55 POKE 51,0: POKE 55,0

William D. Collins

Tape Dents

I would like to warn any readers who experience

sudden and unexplained program failures when

loading from an Atari 4 10 program recorder of a
potential problem. The same is true of other cassette

systems as well.

If you should forget to depress the STOP/EJ.

key after loading in a cassette, the flywheel shaft

remains in contact with the pinch roller assembly.

This contact and pressure will actually put a "dent"

in the cassette tape that will remain. When you try

to load the tape data into the computer later on,

that particular section, where the depression is, will

not make contact with the playback head and the

program will crash with an -ERROR 143 at line 0

indicator.

Fortunately, rewinding the tape and storing

for several days will usually correct the problem.

Unfortunately, it doesn't always iron itself out and

if there was not an extra CSAVE or backup tape

made, all data is lost!

Randy T. Agee

Earlier Atari GTIA Chips?

Thought some Atari users might be interested in

learning of my experience. I've been reading re

ports that say that the GTIA, a more advanced

graphics chip, might be in machines "purchased

after January 1982." False!

The date must go back further than that. My

400 was purchased in November 1981 and. using

the following test, 1 proved the GTIA was in my

machine. Try it!

10 GRAPHICS 11: REM OR 9 OR 10

20 GOTO 20

Ed Pomelear

Ifyou get a black screen, \<>>t'vr got (he GTIA chip in

your machine. Ifit's blur, you've got the older CTIA chip.

For in-depth information on the GTIA, sec "Atari Video

Graphics And The Xeiv GTIA" in this issue.

VIC Zenith Jitters

Ijust recently purchased a VIC and own a Zenith

TV set. The computer does not work on the Zenith

because of vertical hold problems. There is a single

POKE command (POKE 36864,133) which corrects

this problem. Some preprogrammed tapes and

some cartridges prevent this command from being

entered. I would appreciate it if someone could

come up with a permanent fix for this. Is Commo

dore working out a solution?

David St. Romain

Several readers have mentioned this problem. Il appears

that some recent Zeniths (and reportedly some Sylvania

sets, loo) get a had case of the "flutters" when at/ached to

computers. The culprit is evidently a new circuit in some

televisions which are "auto-setting" And the problem

isn't limited to VIC - any computer can create these

unpleasant effects ivith these models. Aside oj the POKE

solution you mention, Zenith has sent a technical notice

out to its service centers with instructions on curing the

problem. It involves a simple disconnection of a yellow

wire and your local authorized Zenith center should be

able to perform the modification.

The most recent VIC. cartridge games and other

recent programs released by Commodore have an "interlace

mode toggle" built in. Pressing the F8 key it'ill switch

back and forth between the two screen modes and you can

see which setting produces the best results on your set.

Programs with model numbers between 1901 and 1908

do not have this toggle feature, but most of the later

programs do. ®
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O nce the Super Ex pander is plugged in and 
the same two loca ti ons namely (5 1 and 55) are 
PEEKed , you will notice the value has changed 
from ze ro LO 120. 

vVhallhis mea ns is that any program which is 
going to lise its own character sellllust have the 
following ins lHlc Lio ns: 

POKE 52,28 - Sct String High Po inter 
POKE 56,28 - Sct Memo ry H ig h Po inter 
POKE 5 1,0 - Sc t String Low Pointe r 
POKE 55,0 - Se l Memory Low Pointer 

Also the re is a m,~o r bug whcn the Supe r 
Expander is installed. When the RUNISTO P and 
RESTORE keys are hi t, fo llowed by the dll"Cct 
command ?FR E(X), the amoulll of free memo ry 
shows 3 104. Si nce th is is less than the basic 5 K VIC 
withoUllhe Super Expander , you feel cheated. 

T lie only way I have fo und LO co r reCl this loss 
o f memory is LO do a SYS64802 afte r the RUNI 
STO P and RESTO RE. I have repon ed tillS bug LO 
Commodore, but LO da le have no t received an 
answer. 

I hope these li ps wi ll help oth er people with 
the VIC Super Expander. 

T he code LO look for in any game which is 
ao ing LO Li se its own characte r se l. which will not 
~'ork wi ll look like the fo llowing: 

50 POKE 52,28: POKE 56,28 
60 POKE 5 1, PEEK (55): CLR 
70 CS = 256*PEEK (52) + PEEK (5 1) 

To correCl th is code, add the fo llowing instructio n: 

55 POKE 5 1,0: POKE 55,0 
Will iam D. Coll ins 

Tape Dents 
I would like to wa rn any readers who experience 
sudden and unex plained p rogram fa il ures when 
loading from an Atari 4 10 program r~corder of a 
potenti al problem. T he samc IS true o f othc r casselle 
systems as well. 

I f you should forget LO depress the ST O P/Ej. 
key a fter loading in a casseu e, the Oyw heel shaft 
remains in cOlllact with the pinch ro ll er assembly. 
T his conLact and pressure will aCluall ), pUl a "denl" 
in the casse lle tape that will rema in. When you try 
to load the tape data into the computer later on , . 
that particu lar seclion , where the depreSS Ion IS, wlil 
not make contact with the playback head and the 
program will cras h with an -E RRO R 143 at line 0 
indicalo r. 

Fortunate ly, rewinding the ta pe and sLOring 
fo r several days wi ll usuall y correct the problem. 

Unfortunately, it doesn' t a lways iron itself olll and 
if there was not an extra CSAVE or backup tape 
made, all data is lost! 

Randy T. Agee 

Earlier Atari GTIA Chips? 
T hought some Ata r i users might be interes ted in 
lea rning of my experiencc. I've bccn reacilng re
po rts that say th <l l the GT IA, a morc adva nced 
g raphics ch ip, might be in Ill ac hi nes "purchascd 
a fterJ anuary 1982 ." Fa lse! 

T he date must go back fu rther tha ll thaI.. My 
400 was purchased in Novcmber 198 1 and , using 
the foll owing tes t, I proved thc GT I A was in my 
tllachine. T ry ill 
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II yoli gl'l a b/ac/{ serN' II , YOII'V(' "ollhe eTIA chil} ill . 
yOllr lIIachine. II irs bille, Y,J/I 'VI' gol lh,' older e TtA c/I/I). 
"For in-de/Jth inforlllation on 1111' CTIA . .'iN ' "Atar; \lideo 
Cra/)hic.< Alld The Nell' GTIA" ill Ihis is.IUI'. 

VIC Zenith Jitters 
I justrecentl y purchased a VIC and o\\" n a Z,:nith 
TV sel.. T he computer does nOt work on the Zenllh 
because of vcrtica l hold problcms. T hc re is a singlc 
PO KE command (PO KE 36l:l64 . 133) which co r rects 
this p roblem. Some preprogra mmcd lapcs and 
some canridges prevenl this command fro m being 
enlered. I wo uld apprecia tc it if someone could 
come up with a pe rmanent fix fo r Iil is. Is Commo
dore work ing out a so luLion? 

David SI.. Romain 

Several rNu/ers haVl' mentiolln/ this /Jrobll'lIl. " apl)ea rs 
Ihal SOllie u'renl Zeniths (all rl rt'/}()rtNII)1 soml' S)lfvallia 
sets, 100) gel a bad crw' oI lhl' 'jill lieu" whell al/ac/ml lo 
comlJuters. The cllll)ril is (!Vitll'lltl)l (I IU'W (ircu.il in SOIllP 
lelevisions which a/"(' "aulo-sel/ illg. ,. Alld Ihe /noblelll 
isn 'llillliln/ lo \lIC - an)1 comlJll ler call (reall' 1IIf'se 
unplN/salll effects uri/h Ihl'sl' 1II0dl'ls. Asidl' of Ih l' POKE 
solutioll )'011111('111;011. Zrll.ith has senl a tl'rhnicalnolice 
oul to its" service C('II/(Jrs wilh illslrllclions Oil curing the 
/)fob/elJl. It illvolvl's {/ silJl/)le disrolllleclioll oIa )'I'llow 
wi .. e alld ),ou .. local allihorized Zenilh cmln shollid be 
able 10 1)()lforllllhe modificalion. 

Th,J lIIusl retelll \lIC car/ridg" gallll's (lml ulh,'r 
},(Jcfnll)rogra IIlJ rt,INlsf(/ by COII/lllodo}'(' hmll' all --i IIlf'r/orf' 
lIIode loggle"' bllill ill. Pressillg Ihe F8 1",.1' will swilch 
back andforlh brlwel'1llhe Iwo scrfl'l1 modI'S and you can 
set' whirh sl'lting /)1'0""('1'.'1 IhlJ IH'sl },(Js ltfls 011 your sl'l. 
P rogra IJIS wilh lJIodl'! III//I/bns belwl'm 190 I () Jld 1908 
do JlI/I hmll' Ihis loggl,' lPOIII .. e. bill lJIusl oIlhe 1011'1" 
/)fogralJls do. © 
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An Armchair Quarterback's
Dream Come Ihie.

16K ATARI 400/800™ COMPUTER GAME

Auto Racing So Real

buVe In The Driver's Seat,

16K ATARI 400/800" COMPUTER GAME

IN A LEAGUE
ABOVE THE REST.

When it comes to realistic, animated sports action,

Arcade Plus games are in a league above the rest.

State-of-the-art games designed exclusively for the Atari"

400/800'" Home Computers. So youknow you're getting the
best game for your money. Not just a t'ersion of a game

designed for other computers.

Sweep right, screen pass left or go for the bomb

in ARCADE PRO FOOTBALL""You call the shots and
control all the action during 60 minutes of exciting gridiron

play. Experience all the fun and excitement of real football
including penalties, fumbles, pass catching and a crowd
to cheer you on.

ARCADE PRO FOOTBALL" pits you head Co head

against the computer or another player. No other video

football game on any system offers you that kind ofchallenge.

Test your driving skills to their limits in NIGHT RALLY.a

Climb into the driver's seat as you race against some of the

best computer drivers in the world. On some of the most

challenging race courses imaginable.

Cross the finish line ahead of the pack and your initials

will be immortalized in NIGHT RALLY'S'" exclusive racing

Hall of Fame.

And more Arcade Plus sports games are on the way.

Exciting, animated games like ARCADE BASEBALL**

(coming this summer) that are setting new standards in video

sports game realism. And are in a league above the rest

in play value. See them at your local Atari "computer dealer.

Or write for our latest games catalog and dealer list.

,v

WE GIVE YOU A BETTER GAME.
Arcade Plus, Inc. 3916 State Street Suite 1C Santa Barbara, CA 93105

© 1982. ARCADE PLUS, INC. ALL RIGHTS RESERVED ATARI la .t regbund ttademaii jrui 400/800 is a tr.iJcm.trk of Atari. Inc.
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A Monthly Column

Computers

And Society

Dovid D Thornburg

Associate Editor

Stranger Than Fiction...

I once read thai the reason truth is stranger than

fiction is because fiction has to make sense.

I guess that's so. because no fiction writer

could ever come up with some of the developments

we have seen in the personal computer industry in

the past few months. As the computer market

continues to expand into mass merchandising

outlets, we will be getting used to some pretty

strange things.

For example, where can you find I he three B's

under one roof (bytes, baud, and Barbie dolls)? I f

you said Toys "R" Us, move to the head of the

class. While this nationwide discount toy store has

been selling video games for quite some time. I had

once said that the beginning ofthe true mass market

could be pinned to the date TRU decided to carry

personal computers.

Nestled away among the video games and

cartridges, one can find the Commodore VIC, the

II 99/4A and soon(I'm told), the Atari computers.

Remember a year or so ago when I said that the TI

computer was dead?

I was wrong. (Boy. was I wrong!)

Shipments of the 99/4A are up there with

Apple. At a retail price (including modulator) of

under $300, Toys "R" Us will probably do a brisk

business in this product.

But how does a discount toy store handle

esoteric products such as disk drives, expansion

RAM. etc.? And. especially, how does this type of

store sell these products when the sales staff doesn't

know that a parallel port doesn't have parking

spaces for boatsr

Good question.

It is unrealistic to expect rapid turnover sales

personnel to become conversant with computers

overnight. As one sales person (old me, "This is

different from selling video games. All people ask

then is whether a certain game lets them play Pac

Man, or whether the game will hurt their TV. With

computers we've had people in the store asking

about "expandability."

To tell the truth, I'm not worried about (he

folks who know enough to ask about expandability.

Anyone who knows that much is well on the way to

making a careful purchase decision. But what

about the true neophyte - the person who sees the

computer as a mass merchandised electronic

appliance to grace the den next to the VCR and

projection TV? How is this person to make an

intelligent decision on selecting a computer that

retails for under $500? The traditional computer

stores seem to be dropping these products, espe

cially in areas serviced by discount houses. Alter

all, why should someone in a MicroAge or Com-

puterland store, for example, spend an hour

making a sale, only to have the customer end up

buying the machine at the local discount house?

For the first time since the revolution began,

we are starting to sec true product differentiation.

The Apple-priced systems continue to be the

mainstay of the traditional computer stores, and

the low end products are being pitched to a broader

audience from the traditional consumer outlets.

The sad part is that the broad audience is the one

that needs the most help in the purchase decision.

One solution I can think of is for the manufac

turers to combine efforts and publish a "generic

personal computer purchase guide" that lets people

know what the personal computer is all about.

Tons of these books should be shipped to all the

mass outlets and handed free to anyone thinking

about buying one of these machines.

If the manufacturers would also adopt a uni

form format for listing specifications (similar to

that of the stereo or automotive manufacturers),

even the most nontechnical among us would be

able to do effective product comparisons without

taxing the skills or patience of a sales person who

knows no more than (he customer.

The manufacturers have an even greater

obligation to make their system setup easy for the

neophyte. When I opened my TI 99/4A, the "Read

This First" manual was at the very bottom of the

stack. While the setup manual was very well written,

it should have been taped over the keyboard so it

couldn't be missed.

I am excited about computers being bought'by

millions of people. I am excited to see these pro

ducts in the mass market outlets. But I am afraid

that the manufacturers of these micros don't realize

how much help their customers really need.

Notes On Education...

Sterling Swift Publishing Co. (1600 Fortview Rd.,

Austin, TX 78704) has just published a new edition
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The $379
Logic Analyzer

12 Channels ■ 16 Words

■ Clock Rates over 10 MHz
■ Clock Qualifier

■ Trigger Input

■ 3 Trigger Qualifiers

■ Built-in LED Display —

No oscilloscope needed
■ Compact

■ Expandable

■ Low Cost

A logic probe and oscillo

scope are no longer ade

quate for analysis in today's

digital world. The LA-12 cap

tures, stores and displays TTL

and LSTTL data so that the in

stantaneous meaning of the

data stream (e.g. data value,

ASCII code, address) can be

understood and analyzed long

after the actual events have

passed.

30 day trial

We are so sure that you will find this
one of the most useful digital test in
struments you have ever used that we

are offering a free 30 day trial period.

Purchase an LA-12, use it, and if you

are not completely satisfied, return
it within 30 days and receive a full
refund-

Free Offer

If you order within 45 days, and men
tion this magazine, you will receive a

S49.95 input cable free with each
LA-12 ordered.

Save $28.95

In addition, if you enclose payment
with your order you can deduct 5°/o
and we will pay shipping charges.

All prices are in US dollars for 120VAC.

$10.00 shipping & handling.

Connecticut residents add 71/2°/o sales
tax. MASTER CHARGE/VISA accepted.

IN THE USA order from:

Connecticut microcomputer, Inc.
Instrument Division

36 Del Mar Drive

Brookfield.CT 06804
203-775-4595 TWX: 710 456-0052

IN CANADA order from;
Batteries Included, Ltd.
71 McCaul Street

F6 Toronto, Canada M5T2X1
(416)596-1405

Dealer Inquiries Invited

What if you're having
to clean floppy
drive heads
too often ?

Ask for SYNCOM diskettes,
with burnished Ectype8coating and
dust-absorbing jacket liners.

As your floppy drive writes or

reads, a Syncom diskette is

working four ways to keep loose

particles and dust from causing

soft errors, dropouts.

Cleaning agents on the burnished

surface of the Ectype®coating
actually remove build-up from
the head, while lubricating it at

the same time.

A carbon additive drains away
static electricity before it can

attract dust or lint.

Strong binders hold the signal-
carrying oxides tightly within the

coating.

And the non-woven jacket liner,

more than just wiping the sur

face, provides thousands of tiny
pockets to keep what it collects.

Liner collects and

"pockets" loose

particles

Tightly bonded

milled ferrous

oxides

Head-cleaning and

anti-static agents

To see which Syncom diskette

will replace the ones you're

using now, send for our free

"Fiexi-Finder" selection guide

and the name of the supplier
nearest you.

Syncom, Box 130,

Mitchell, SD 57301.

800-843-9862; 605-996-8200.

SYNCOM
Manufacturer of a full line of flexible media

The $379 
Logic Analyzer 

12 Channels • 16 Words 

• Clock Rates over 10 MHz 
• Clock Qualifier 
• Trigger Input 
• 3 Trigger Qualifiers 
• Built-in LED Display-

No oscilloscope needed 
• Compact 
• Expandable 
• Low Cost 
A logic probe and oscillo
scope are no longer ade
quate for analysis in today 's 
digital world. The LA-12 cap
tures, stores and displays TTL 
and LSITL data so that the in
stantaneous meaning of the 
data stream (e.g. data value, 
ASCII code, address) can be 
understood and analyzed long 
after the actual events have 
passed. 

30 day trial 
We are so sure that you will find this 
one 01 the most useful digital test in· 
struments you have ever used Ihat we 
are offering a free 30 day trial period. 
Purchase an LA-12, use it . and if you 
are not completely satisfied, return 
it within 30 days and receive a full 
re fund. 

Free Offer 
If you order within 45 days, and men
tion this magazine, you will receive a 
549.95 input cable free with each 
LA·12 ordered . 

Save $28.95 
In addition, if you enclose payment 
with your order you can deduct 5% 
and we wilt pay shipping charges. 

All prices are in US dollars for 120VAC. 
$10.00 shipping & handling. 
Connecticut residents add 71/2% sales 
tax. MASTER CHARGEN ISA accepted. 

IN THE USA order from : 
Connecticut microComputer, Inc. 
Instrument Division 
36 Del Mar Drive 
Brookfield , CT 06804 
203·775-4595 TWX: 710 456·0052 

IN CANADA order from: 
Batteries Included, Ltd. 
71 McCaul Street 
F6 Toronto, Canada MST2X1 
(416) 596·1405 

Dealer Inquiries Invited 

What if gou're having 
to clean floppy 
drive heads 
too often? 

Ask for SYNCOM diskettes, 
with burnished Ectype® coating and 
dust-absorbing jacKet liners_ 
As your f loppy drive w rites or 
reads, a Syncom diskette is 
working four ways to keep loose 
particles and dust from causing 
soft errors, dropouts. 

Clean ing agents on the burn ished 
surface of the Ectype®coating 
actually remove build-up from 
the head, while lubricating it at 
the same time. 

A carbon additive drains away 
static electrici ty before it can 
attract dust or lint 

Strong binders hold the signal
carrying oxides tightly within the 
coating. 

And the non-woven jacket liner, 

more than just w iping the sur
face, provides thousands of t iny 
pockets to keep w hat it collects. 

;;--C"'-_, Liner collects and 
"pockets" loose 

particles 
Tightly bonded 
milled fe rrous 
oxides 
Head·cleaning and 
anti-static agents 

To see which Syncom diskette 
wil l replace the ones you're 
using now, send for our free 
"Flexi-Finder" selection guide 
and the name of the supplier 
nearest you. 

Syncom, Box 130, 
Mitchel l, SD 57301. 
800-843-9862; 605-996-8200. 

SYNC8M, 
Manufacturer of a full line of flexible media 

.. _ .. _.-., ... -. ... 



16 COMPUTE! August, 1982, Issue 27

of their Apple II educational software directory

($14.95). This is a delightful replacement for their

First edition, for it covers educational software

offerings from 128 sources. The spectrum of soft

ware spans elementary to college education, and

covers every topic from drill and practice to games.

Vendor listings are divided into chapters covering

traditional educational publishers, non-commercial

vendors, etc. With 350 pages devoted to this im

portant Held, the Swift directory is a valuable in

vestment for Apple using educators. I was sorry to

see that the Mind Toys games from Automated

Simulations were not listed, but no software direc

tory can be expected to be perfect.

On another topic, this column has presented

my views on the uses of computers in education.

This view is limited by my personal bias and is,

thus, incomplete. In particular, I am not a strong

proponent of the use of computers as teacher

replacements. It seems to me that computers can

be more effectively used for other tasks. However,

when one considers the use of computers with

older students (those in college, for example), the

idea of testing "book knowledge" with computer

simulations seems quite valuable. This is especially

true in the physical sciences where the computer

simulation might be seen as an intermediate step

from the lecture to the laboratory.

Just as Seymour Papert is well known for his

view of the computer as a learning tool for the

child, so Alfred Bork. is known for his view of the

computer as a medium of instruction. Bork's per

spectives on computers as instructional tools arc

presented in Learning with Computers (Digital Press,

Bedford. MA), a book-length collection of papers

he published over a ten year period. Since each

paper in this book is self-contained, there is a certain

amount of unavoidable repetition. Much of the

work by Bork and his colleagues was carried out

using large computers, but he is also very interested

in the use of personal computers as well as incor

porating 'intelligent" video disk technology into

the classroom.

I have often classed Bork's view of computers

in education as being quite conservative. This may

be a bum rap. In fact, he believes that, once

computer-based instructional materials are in

widespread tise. there will be radical changes in

traditional educational institutions. With all courses

individualized, there is no need for traditional

semester boundaries, etc.

But what about teachers? If students are being

taught by computers, what are the teachers going

lo be doing? According to Bork, their role may

shift from being the deliverers of courses to the

designers and developers of courses, with some

time devoted to working with students who have

individual learning problems. While this scenario

might become reality, I find it flawed. Teachers

cannot develop effective course materials in a

vacuum. I know of no way lo replicate the wealth

of information one gains by teaching something to

a class full of students.

Disagreements aside, I think that Al Bork is an

articulate spokesman for his brand of classroom

computer use, and that his book deserves a broad

audience among educators who are using com

puters in any capacity. ©
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Download to/trom 4040 or 8050 Dnves ASCII or PET

Primer. Comm in ASCII. Status line. Toll Timmer.

CONVERT YOUR PET

INTO A TERMINAL
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ware. Upload and Download,
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line, built-in file translator. A

complete package, all you
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them too.
STCP (129 95) and Hayes Smart Modem (279) - S365 00
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Unclutter

Your Desk!
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in a desk of its own.
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and the desk is small enough
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But the real benefits are

your personal comfort

and efficiency.

Interlink Desk System
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BUSINESS OPPORTUNITY

Service & Maintain

Coin Operated Micro-Computers

In Libraries

DEALER REPRESENTATIVES WANTED

PART OR FULL TIME

NO ROYALTIES, NO FRANCHISE FEE

Exceptionally lucrative ground-floor op

portunity to participate in the explosive

Micro-Computer Market. The Computer

Bus offers Community minded Micro-

Computer owners the chance to develop

their own successful business within a

relatively short period of time with this

innovative Microcomputer concept. The

prognosis for success has never been

better.

If you are accepted as a Computer Bus

"Learning Center" Dealer you will operate

your own sales and rental business from

your home or office, featuring a product

line of uncompromising quality and out

standing company support.

Investment required $3,000, secured by ex

tensive computer software and hardware.

Selected territory, leads, national and region

al advertising, technical support and full

back-up service.

For additional information call toll free

1-800-321-3670

Ohio Residents Call Collect

1-216-255-1617

the COMPUTER BUS
personal & business ■ computer systems

the COMPUTER BUS, 101 River St.. Grand River. Ohio44045

Authorized ATARI = Dealer

Improve your keyboard skills

with MasterType.
A typing program for the Apple II that

dares to be fun. But it's not just child's play.

No matter who you are, your computer will
become a more efficient tool, as you become

a more proficient typist. And MasterType
can help. Dramatically.

But don't just take our word for it.

Infoworld magazine had this to say

about Lightning Software's Hi-Res MasterType:
"MasterType is an excellent instructional

typing game. We had fun reviewing it, and
we highly recommend it to those who

wantto learn typing in an unconventional

but motivating way."

Infoworld also went on to rate Master
Type as Excellent in all categories.

Good news for Atari owners!

MasterType will introduce an Atari version

on July 1st Watch for it!

Attention all Dealers.

Don't miss out on one of the hottest

selling software products on the market Call

today for a free demo disk.

Atari Is a registered fade mart of Atari. Inc Aoote II is 3 registerec trademark of Aoole Ccmcuwr. In:
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Computers with more power and lower price tags than ever before will be coming on the market soon. These are the

highlights of two important trade shows held recently in Chicago and Houston.

The NewWave
Of Home Computers

Tom R Halfhill, Features Editor

Back in the late 194()'s, when a computer weighed

several tons, cost millions of dollars, and had to be

air conditioned to keep its thousands of vacuum

tubes from melting, somebody estimated that by

the end of this century in America there might be

as many as 100 computers.

In the last two years, Sinclair Research alone

claims to have sold more than 300,000 of its tiny

computers in the U.S. And if that's not enough to

demonstrate how fast things are changing, you

should have spent a week in June visiting the Sum

mer Consumer Electronics Show (CES) in Chicago

and the National Computer Conference (NCC) in

Houston.

It was new microcomputer hardware that stole

the show-both of them. Even IBM. the mainframe

grand-daddy itself, leaned heavily toward micro

computers at its NCC booth - which, incidentally,

was plopped right next to Apple Computer's.

judging just from the size and extravagance of

both booths, it was impossible to tell which company

was the establishment giant and which was the

cocky upstart. The home/personal computer firms,

banished to back aisles at the NCC until just a

couple of years ago, finally have achieved their

place in the sun.

Expanding Power In Ever Smaller Packages

The big news at both shows was the latest developments

in a trend that started in the late 1940's:

packing more power into smaller computers that

cost less. Like a science fiction fantasy run wild, the

Incredible Shrinking Computer is reaching almost

ridiculous proportions, beyond belief even ten

years ago. New computers and peripherals from

Commodore. Sinclair, Epson and others will put

startling amounts of computer power at the finger

tips of consumers for less money than ever before.

Very soon consumers shopping for home com

puters not only will face the question: How much

power can I afford?, but also: How much power do

I reallv need?

The Commodore Challenge

Commodore, which displayed no less than five new

machines that drew "Ooohs!" and "Aaahs!" at both

show-s, seems to be addressing the question by

offering the industry's most complete vertical

selection. In prices ranging from $179.95 to $2,995,

Commodore can sell you anything from a game

machine with marginal BASIC programmability to

a full-blown business system with built-in dual disk

drives, 256K RAM, and 16-bit CP/M capability

(and a wide assortment of computers in between).

More importantly, each computer is among the

most advanced and least expensive in its class.

Commodore can do this more easily than others

because it is among the microcomputer industry's

few "vertically integrated" companies - that is, it

does everything from designing and manufacturing

its own chips to assembling the computers and

writing the software.

"We want to cover the entire market," says Kit

Spencer, Commodore's marketing vice president.

"We're the microcomputer specialists." Some be

lieve a hazard of this approach is that the lower-end

game machines might "tarnish" the button-down

image of the upper-end business computers. In

other words, Gorfand VisiCalc don't mix. Atari, for

example, has struggled to convince people that its

computers are more than just sophisticated game

machines. Commodore, though, unlike Atari, did

not establish itselfby selling several million video

game machines, and already has a solid toe-hold in

the small business marketplace, especially abroad.

What Commodore most definitely has started

with its new line is a real dogfight in the under-

11,000 home computer market, not to mention the

under-$500 market. Prices of competing machines

suddenly dropped, though of course spokesmen

denied the changes were a response to Commo

dore's salvos. Atari, for instance, announced at

CES a $50 cut in the list price of its 400, from $399 to

$349. Rumors of a new Atari computer, perhaps to Ix.*

called the model 600 and falling between the 400 and

800 in terms of both features and price, turned out

again to be just rumors.
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PERFORMANCE NEVER

SEEN BEFORE ON A

MICRO-COMPUTER
MASTER is a DEVELOPMENT TOOL as well as a

SOFTWARE SECURITY TOOL totally integrated with BASIC,

giving to new instructions permitting:

GENERATION OF

INDEXED-

SEQUENTIAL FILES

WITH:

Keyed access

Scan forward or backward by key

File size limited by disk drive only

10 fifes opened simultaneously

Hashing

Key regeneration possible

Instructions: open, write, read,

exist, start, next, onerror

GENERATION OF

INPUT AND OUTPUT

SCREEN FORMATS

USING A

REVOLUTIONARY

SCREEN

GENERATOR:

• Easy instruction to create a page:

scroll, reverse, clear, line. col.

• 127 zones for input or output,

completely parameterized with

numeric formatting instructions:

decz. rgqz. inz, outz, clearz

• Screen page creation with

subsequent saving on disk

instructions: load, save, copy,

exchange

REPORT FORMATS

MASK

FORMATTING

PAGINATION

Date control

22 digit precision math (+, -, /, x)

Direct disk access

• Save programmes with a Nolist

Command

• Security key

Master can be either development or a runtime system

Master designed for CBM 4000 or 8000

Master was developed by Micro Application
Distributed by

CMD
CANADIAN MICRO DISTRIBUTORS LTD.

500 Steele Ave., Milton, Ontario L9T 3P7 416-878-7277
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Color Computer Upgrades

Radio Shack is fighting to stay in the pack, too.

The TRS-80 Color Computer went on sale for

$299 from its regular $399 in early summer, and a

Tandy spokesman at NCC said that, although the

sale was not advertised as such, it was sort of a

"close-out." He said the new Color Computers

being sold for the usual $399 will come with 16K

RAM instead of the previous 4K (but still will lack

the Extended BASIC).

The new Sinclair ZX Spectrum, a 16K color-

and-sound computer selling for around $200, but

not yet available outside Great Britain, will cloud

the under-$500 picture even further. Meanwhile,

peripherals manufacturers, hampered by the

mechanical rather than solid-state nature of their

devices, are battling to bring the prices of their

products down to something that looks more

reasonable alongside the prices of the new com

puters. Word is they're succeeding, and that we'll

soon see disk drives and letter-quality printers at

unheard-of prices. Software development isn't

standing still, either, with Atari announcing a

partnership with one of the entertainment indus

try's most admired clusters of creative geniuses for

the purpose of developing new computer-based

games. Here, then, is a rundown of the most ex

citing news from the CES and NCC shows:

Computers: Commodore

We have to start with Commodore. With five new

computers scheduled to hit the market by the end

of the year, it's certainly the most active company.

Starting at the bottom of the line, Commodore

showed its Max Machine (pre-production versions

were called "Ultimax"). For $179.95, the Max is a

cartridge- and cassette-driven game machine

targeted at the Atari VCS, the new, more sophisti

cated Atari 5200, the Mattel Intellivision and the

Odyssey. But Commodore also is billing Max as an

entry-level computer and a music synthesizer. A

plug-in BASIC cartridge will give game players a

taste of computing, although only about IK of

RAM is available. Still, it's possible to save programs

on cassette, and Max has an integral 66-key bubble

membrane keyboard identical in layout to the

popular VIC-20.

The electronics are not at all like the VIC-20's,

however. While the VIC, like earlier Commodores,

has a 6502 microprocessor chip for its CPU (Central

Processing Unit), Max has a 6510. The 6510 is a

new chip designed by MOS Technology, a sub

sidiary of Commodore. It is nearly identical to the

0502, but has additional input/output lines to

handle the processing required by the new system.

Max also boasts two more new chips: a display chip

that puts 40 columns by 25 lines on the screen in

text mode with 16 colors and high-resolution

graphics, and a sound synthesizer chip known as

SID (Sound Interface Device). SID supports three

voices with a nine-octave range, and must be heard

to be believed. Demo programs playing classical

music sounded remarkably close to Yamaha

keyboard synthesizers costing several times as

much as Max.

None of the new Commodore

computers replaces the

VIC-20, which at

$299 neatly fills the gap in

the low-end market.

These same three chips-the 6510 CPU, the

display chip, and SID - also are the central config

uration of the new Commodore 64 (see part one of

"Commodore 64: A First Look" elsewhere in this

issue). Naturally, this is no coincidence. The Com

modore 64 is designed to be upward compatible

with Max. That is, once game-players get their

initial taste of computing on the Max and exhaust

its possibilities, they can upgrade to the $595 Com

modore 64 and keep using all their game cartridges,

joysticks, and the cassette tape drive: all will work

on the 64! This means a family can buy a very

sophisticated yet reasonably priced video game

machine, freely invest in game cartridges, get a

crack at simple programming, and later move up

to a full-blown 64K RAM computer if they wish,

without obsoleting their software and other acces

sories. In addition to its capabilities, this feature

should give Max a strong edge in the video game

market.

Commodore promises that both Max and the

64 should be available by the time you are reading

this. Similar promises when the VIC-20 was intro

duced took several months to come to pass, so we'll

have to wait and see.

None of the new Commodore computers

replaces the VIC-20, which at $299 neatly fills the

gap in the low-end market between the $ 179 Max

and the $595 Commodore 64. VIC owners wishing

to upgrade to a 64 will find that most of their

peripherals will work as is, and that their programs

will convert with little difficulty.

Commodore is rounding out its home computer

line with the new P series, the third-generation

PETs. The P128 offers 128K RAM, the same color

graphics and sound capabilities as the 64, and will

sell for $995. At the higher end are the B and BX

series, 80-column professional computers which

offer everything from built-in dual disk drives and

monitors to multiprocessing, and which will sell for
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Color Computer Upgrades 
Radio Shack is fi ghting lO stay in the pack, loO. 

T he TRS-80 Colo r Compute r we nt on sa le fo r 
$·299 from its regular $399 in ea rly summer, and a 
Tandy spokesman at J CC sa id that, a lthough the 
sa le was not advertised as such, it was son o f a 
"close-ouL" He sa id the new Color Computers 
being sold for the usual: 399 will come with 16 K 
RA M instead o f the previous 4 K (but still will lac k 
the Extended BASI C) . 

T he new Sinclair ZX Spectrum, a 16 K color
and-so und computer selling for around $200, but 
not yet ava il able outside Great Britain , will clo ud 
the under-$500 picture even furthe r. Meanwh il e, 
peripherals manufacturers, ham pered by the 
mechanical rather than solid-state nature of their 
devices, are bauling to bring the prices of their 
prod ucts down lo something that looks more 
reasonable a longs ide the prices of the new com
pute rs. Wo rd is they're succeeding, and that we' ll 
soon see disk drives and letter-quality printe rs at 
unheard-of prices. Software development isn't 
slanding still , eithe r, with Alari announcing a 
partnership with one of the ente rtainment indus
try's most admired cluste rs of creative geniuses for 
the purpose of deve lo ping new compute r-based 
games. H ere, then, is a rundown of the most ex
citing news fro m the CES and NCC shows: 

Computers: Commodore 
We have lo start with Commodore. With five new 
computers scheduledlO hit the market by the end 
orlhe year, it's cerlainl y Lil L rnost active company. 
Sta rting at the botlOm o f the line, Commodo re 
showed its Max Machine (pre-productio n ve rsio ns 
were ca lled "U ltimax"). For $ 179.95, the Max is a 
ca rtridge- and cassette-drive n game machine 
targeted at the Atari VCS, the new, more sophisti 
cated Atari 5200, the Mau el I ntelli vision and the 
Odyssey. But Commodore also is billing Max as an 
entry-leve l computer and a music synthes ize r. A 
p lug- in BASIC cartridge will give game playe rs a 
taste o f computing, although onl y about I K o f 
RAM is available . Sti ll , it 's possible lo save programs 
on casseue, and Max has an integral 66-key bubble 
membrane keyboard identical in layout to the 
popular VIC-20. 

The electronics a re not at all like the VIC-20's, 
however. ""hile the VIC, Iike ea rlie r Commodo res, 
has a 6502 microprocessor chip for its CPU (Centra l 
Processing Uni t), ivJax hasa 6510. The65 10 isa 
new chip des igned by MOS T echnology, a sub
sidiary of Commodore. It is nearly identica l to the 
6502, but has additional inpu tfoulputlines lo 

handle the processing required by the new system. 
Max also boasts two more new chips: a display chip 
that puts 40 columns by 25 lines on the screen in 

text mode with- 16 colors and high-resolution 
graph ics, and a sound synthesizer chip known as 
SID (Sound Inte rface Device). SID supports three 
voices with a nine-octave range , and must be heard 
lo be bel ieved. Demo programs play ing class ica l 
music sounded remarkably close lo Yamaha 
keyboa rd synthesizers costing several times as 
much as Max. 

None of the new Commodore 
computers replaces the 

VIC-20, which at 
$299 neatly fills the gap in 

the low-end market. 

These sa me three chips - the 65 10 CPU , the 
display chip , and SID - a lso are the central conIig
uration o f the new Commodore 64 (see pan one of 
"Commodore 64: A First Look" elsewhere in this 
issue). 'aturally, this is no coincidence. T he Com
modore 64 is designed to be upward compatible 
with Max . That is, once game-p laye rs get their 
ini tial taste of computing on the Max and exhaust 
its possibili ties, they can upg rade to the $595 Com
modore 64 and keep using all their game ca rtridges, 
juysticks, and the cassette· Jape drive: a ll will work 
o n the 64! T his means a fami ly ca n bu y a very 
sophistica ted yet reasonably priced video ga me 
machine, freely in vest in ga me canridges. gel a 
crack at simple prog ramming, and late r move up 
lo a full-blown 64 K RAM compute r if they wish, 
witho llt obsoleting the ir so rtware and o the r acces
sories. In addition lo its capabilities, this fea ture 
should give Max a strong edge in the video game 
marke t. 

Commodo re promises that both Max and the 
64 sho uld be ava ilable by the time yo u are reading 
this . Similar promises when the VI C-20 was intro
duced took several months to come to pass, so we"1l 
have to wail and see . 

None of the new Commodore computers 
replaces the VIC-20, which at $299 nea tl y Iills the 
gap in the low-end market between the $ 179 Max 
and the $595 Commodore 64. VIC owners wishing 
lo upgrade to a 64 will find that most of their 
peripheral s will work as is, and that their programs 
wi ll conve rt with little difficulty. 

Commodore is rounding o ut its home computer 
line with the new P se ries, the third-generation 
PETs. The PI28 offers 128K RAM , the same color 
gra phics and sound capabiliti es as the 64, and will 
sell for $995. At the highe r end are the B and BX 
se ries, 80-column professional compute rs which 
offer eve rything from built-in dual disk dri ves and 
mon itors to multiprocessing, and which will sell for 
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has there been so much talk about printing!

The Smith-Corona tp-1
Daisy Wheel Printer

$
695

00

• Microprocessor Electronics

• Serial or Parallel interface

• Simple, Reliable Mechanism

Act now: Umited Supply, low cost
In the 15th century, a German crafts

man and inventor named Johannes

Gutenberg originated a method of print
ing from movable type that was used

without significant change until the 20th
century.

Today, Smith corona, one of the
largest manufacturers of small printers

in the world, gives a whole new perspec
tive to printing with their electronic text
printer — TP-1. Gutenberg would surely

approve of the TP-1, a microprocessor

controlled, high quality daisy wheel

printer, it produces perfectly formed,
executive quality printouts at the speed

of 120 words per minute. Typewriter

quality printing at dot matrix prices.

Micro
Printer
Marketing

Simple, durable and dependable, TP-1
may be used with word processing

systems, microcomputers and most
small business systems.

Now, all your letters, documents,

forms and reports can have the crisp,
professional look you demand — for
business or personal use — at an
affordable price.

Don't delay. Order your TP-1 TODAY at
the low, low price of $695.

Micro-Printer Marketing offers
same day shipping, nationwide service

and invites dealer inquiries. Catalogues
available, no shipping charges on pre

paid orders.

Additional daisy print wheels $4.95

Additional ribbons $2.95

Call Micro-Printer Marketing
1 800-523-9859

CALL

TOLL FREE

in PA Call Collect 215 / 433-3366

Mastercard and Visa Accepted
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The smith-Corona TP-1 
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$69500 

• Microprocessor Electronics 
• Serial or Parallel Interface 
• Simple, Reliable Mechanism 
Act NOw: Umited SUpply, LOw cost 

In the 1Sth century, a German crafts· 
man and inventor named Johannes 
Gutenberg originated a method of print· 
ing from movable type that was used 
without significant change until the 20th 
century. 

Today, Smith corona, one of the 
largest manufacturers of small printers 
In the world, gives a whole new perspec· 
tive to printing with their electronic text 
printer - Tp·1. Gutenberg would surely 
approve of the Tp·1, a microprocessor 
controlled, high quality daisy wheel 
printer. It produces perfectly formed, 
executive quality printouts at the speed 
of 120 wordS per minute. TYpewriter 
quality printing at dot matrix prices. 

Simple, durable and dependable, TP-1 
may be used with word processing 
systems, microcomputers and most 
small business systems. 

NOW, all your letters, documents, 
forms and reports can have the criSp, 
professional look you demand - for 
bUSiness or personal use - at an 
affordable price. 

Don't delay. Order your TP·1 TODAY at 
the low, low price Of $695. 

Micro-Printer Marketing offers 
same day shipping, nationwide service 
and invites dealer inquiries. catalogues 
available. NO Shipping charges on pre· 
paid orders. 

AOdltional daisy print wheels ..... 54.95 

call Micro-Printer Marketing 

ng 
CALL 1 800-523-9859 Mastercard ana Visa Accepced 

TOLL FREE " IAIiiIiil ~ 
In PA call Collect 215/ 433-3366 ~ ... 



\\ VIC PET APPLE SOFTWARE
CHAPHVICS ■ Super ituphio pdckat;*1 '"''1* '» commjntls to VIC BASIC Hoi ^'il >
ibO points Hires & Multicolor modrs on sjmv screenl T.-.t & graphics streem
Sjvi'.'lod pictuffi loirum tap.-or di,k Ren IKiHK. f»p*ncJtT W/wmplf pros'Jitis &

user's manual J2S [HO).

VIC/PET VIGIL-inli'Mi live C.imr'. l.muu.inc Program your own orpla\ the 9 games
intluiM With Ml* powerful HJmm.inds l.isy to le.irn VIC »«win hjs

color and snuni [requires ik.'HK pxpandr-r) ( ompletf wuh user's manual 135 [40].

VIC/PIT PIPER THE MUSIC MACHINE . SimplcM way 10 compose, COnduCl dnd play
muvif Complete i ontrol ol notes. fMlS, voltimf. 'i-|)i-.ic. tempo Wlsample c ompOM

lions ^nd user s manual *.lr> I* HI].

VIC HIRlStMULTICOLOR GRAPHICS UTILITIES ■ Add graphics to VIC 1IASIC Rp
quires ISO eilrd rm-moi\ Plot points, linpi ,ind bo.es in fine detail 104 I 1 S2 points
W sample pioKram'. .ind nunu.il 4211 [$21].

j VIC/PET TINV BASIC COMPILERS • ProduCM IfUP hW2 [ ode Subset of BASIC SUP-
peril call Mo.itmii point operation* Compiler listing nptiun.il it vou have memory (1(jK
J'[ 1 HK npflnifet VIC for Oil) NIW. 4 0 fll) 12 I1! T or VIC with IK HK expander

VIC JOYSTICK DRAWING - I'Hinlbfu-h lor VIC Mill rlCOlOR mndc prrlum Re-
qujfM iK hk i-xpjndrr jnd d |OvMi. k ilS li'll],

' t\N I-CHINC tor VIC ■■(oloiiul forlurn' (ellrt givesVOU insile into your lile (mm jnOnen-
■^Ul perippdive Indude* nidnu.il .ind J7i pd«e nvide Ri-Quires BK
I pindndrr S «) |S IS).

yj VIC basic Rcieienc* Card • Only 12 50 [H00].

PET MACHINE LANGUACE GUIDE ■ hidden talents in vouf Old, New oi 411 ROM

pit trm io> routine* fully dwarfed v)l>i'l

PET TINY PjicjI PLUS + -sifiKtured lanitiKiwp I tJuor Compiler and Inlerpreter All
proKramini( (imsifijtts ,inri Kr.i[)hns Fim Nr W 4 I) «0IJ ROMS A UK memory Disk
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VIC MACHiNf IANGUACE GUIDE ■ Available September HO (SI2),
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ABACUS SOFTWARE
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A Revolutionary Concept In Software
For The ATARI* 400 and 800 Computers

$he Interactive Storybook
Sammy The Sea Serpent

A Storybook Program For Children Ages 4 to 7.

Sammy The Sea Serpent

is the story of an imaginery sea creature who

is lost and trying to find his way home. The

story is read aloud to your child by a
professional actress. While the tale is being

told, the child uses the joystick to help Sammy
out of some tight spots.

The A side of the cassette contains the

interactive story; the B side contains games

that the child plays with Sammy.

The program uses voice, sound effects, music,

color and mixed graphics.

Sammy The Sea Serpent

can be used with either the ATARI 400 or 800
and requires 16K. It is available in cassette

format only. Price is 516.95 plus $2.00
shipping and handling.

Also available at fine computer stores.

Program Design, Inc./l I Idar Court Greenwich. CT 06830
203-661-8799

ATARI is the registered trademark of ATARI, Inc.

$ 1,695 and $2,995, respectively (see sidebar for

more details on the P, B and BX series). These

computers are scheduled to be available this fall.

In tune with Commodore's new corporate

alignment and marketing philosophy, the Max and

VIC-20 will be sold through "mass merchants" —

catalog showrooms, department stores and other

non-specialty retailers — while the 64 and higher

machines will be sold exclusively through estab

lished Commodore dealers. However, Commodore

Peripherals makers are

working hard to produce

add-ons that don't cost twice

as much as the new computers

they'll be plugged into.

spokesmen left open the possibility that the 64

eventually may be available through mass mer

chants also.

Other Entries

Don't get the idea that Commodore was the only

company at CES and NCC with exciting new com

puters to show off. Sinclair offered a tantalizing

glimpse of its 7.X Spectrum, and Epson had plenty

of its HX-20 battery-powered portables for people

to fiddle with (see sidebars). Timex also debuted its

$99.95 Timex Sinclair 1000, a Sinclair ZX-81 which

Timex is licensed to market in the U.S. under a

joint name. The Timex is identical to the ZX-81

except for its 2K of RAM, twice as much as the

standard Sinclair. It is, of course, fully compatible

with all Sinclair add-ons, including the plug-in 16K

RAM module, also sold by Timex. According to a

Sinclair representative at CES, if Timex sells a

certain volume ofthe computers by a deadline

several months hence, it wins the right to market

the ZX Spectrum in this country. Otherwise, Sinclair

will market the Spectrum mail-order, just as it has

been selling the ZX-81s. Sinclair hopes to export

the Spectrum to the U.S. by the end of this year.

Peripherals...

There should be big news in this area in coming

months, with reports of upcoming Tandon disk

drives for under $300 and possibly a letter-quality

printer from Epson for around $400. As men

tioned, peripherals makers are working hard to

produce add-ons that don't cost twice as much as

the new computers they'll be plugged into. How

ever, nothing of the sort was shown at CES or

NCC. What was seen from various manufacturers

were prototypes of new micro-floppy disk drives,
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A Revolutionary Concept In Software 
For The AT ARlO 400 and 800 Computers 

fhe Irttmamve Stor)'boolt 
Sammy The Sea Serpent 

A Storybook Program For Children Ages 4 to 7. 

Sammy The Sea Serpent 
is the story of an imaginery sea creature who 
is lost and trying to find his way home. The 

story is read aloud to your child by a 
professional actress. While the tale is being 

told, the child uses the joystick to help Sammy 
out of some tight spots. 

The A side of the cassette contains the 
interactive story; the B side contains games 

that the child plays with Sammy. 

The program uses voice, sound effects, music, 
color and mixed graphics. 

Sammy The Sea Serpent 
can be used with either the AT ARI 400 or 800 

and requires 16K. It is available in cassette 
format only. Price is $ I 6.95 plus $2.00 

shipping and handling. 

Also available at fine computer stores. 

Program Design. Inc./ t 1 Idar Court Greenwich. CT 06830 
203·661·8799 

" TAR! is the registered trade rmrk of ATARI, Inc, 

$ 1,695 and $2,995, respectively (see sidebar for 
more detai ls on the P, B arid BX series). T hese 
comp ute rs are schedu led to bc avail able th is fa ll . 

I n tune with CotTItTIodore's new corporate 
alignmcnt and marketing philosophy, the Max and 
VIC-20 will be sold th rough "mass merchants"
cata log showrooms, department sto res and other 
non-s pecialty retailers - while the 64 and higher 
machines wi ll be sold exclusively through estab
li shed Commodore dea le rs. However, Commodore 

Peripherals makers are 
working hard to produce 

add-ons that don't cost twice 
as much as the new computers 

they'll be plugged into, 

spokesmen le ft open [he possibility [hat the 64 
eventually may be available throug h mass mer
cha nts also. 

Other Entries 
Don't get the idea [hat Commodore was the only 
company at CES and NCC with exciting new com
pute rs to show o ff. Sinclai r offered a tantalizing 
glimpse o f its ZX Spectrum , a nd Epson had plenty 
of its H X-20 battery-powered ponables for people 
to fiddle with (see sidebars). T imex also debuted its 
$99.95 T imex Sinclair 1000, a Sinclair ZX-S I which 
T imex is licensed to market in the U.S. unde r a 
j oint name. T he Timex is identical to the ZX-S I 
except for its 2K of RAM , twice as m uch as the 
standard Sincla ir. It is, of course, fu ll y compatible 
with a ll Sinclair add-oIlS, including the p lug-in 16 K 
RAM module, also sold by Timex. Accord ing to a 
Sinclair rep resentative at CES, if T imex sells a 
cenain volume of the compute rs by a dead line 
severa l months hence, it wins the right to market 
the ZX Spectrum in th is country. Otherwise, Sinclair 
wi ll m arket the Spectrum mai l-order,j ust as it has 
been selling the ZX-S ls. Sinclair hopes to export 
the Spectrum to the U.S. by the end of this year. 

Peripherals ... 
T here should be big news in this area in coming 
mo nths, with reports o f upcoming Tandon disk 
drives for unde r 300 and possibly a le tter-qua lity 
printe r from Epson fo r around $400. As men
tioned , peripherals makers are working hard to 
produce add-ons that don't cost twice as much as 
the new compute rs they' ll be plugged into . How
eve r, nothing of the sort was shown at CES or 
NCC. What was seen fro lll various manufacturers 
were prototypes of new micro· floppy disk drives, 
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NOW YOU TOO
CAN PLAY POOL 1.5
ON YOUR ATARI
48K DISK SYSTEM.

ALSO AVAILABLE FOR
THE APPLEIP48K
DISK SYSTEM.

New! POOL 400 in Cartridge form for your

16K Atari 400/800 $39.95, requires joystick.

O High resolution graphics -

Life like motion.

O Instant replay on any shot.

O Superfine aiming.

O Pool room sound effects

O Choice of 4 popular games

See your local
computer dealer

or order directly
from IDSI.
Specify ATARI

or APPLE.

ATARI is the registered trademark of ATARI Inc.
APPLE II is the registered trademark of
APPLE Computer Inc.

POOL 1.5 is trademark of IDSI.

P.O.BOX 1658

LAS CRUCES, NM

88004

Ph. (505)522-7373

o High resolution graphics
Life like motion. 

o Instant replay on any shot. 

o Superfine aiming. 

o Pool room sound effects 

o Choice of 4 popular games 

See your local 
"'~;;'~;;;I computer dealer 

or order directly 
from 1051. 
!,pecify ATARI 
or APPLE. 

ATARI is the, registered trademark of ATARI Inc. 
APPLE II is the registered trademark of 

APPLE Computer Inc. 
POOL 1.5 is trademark of 10SI. 
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both in 3-inch and 3-1/2 inch versions. A compati

bility conflict already is arising, with Sony and

other Japanese companies favoring the 3-1/2 inch

size. Several domestic firms are trying to standardize

among themselves on the smaller disks, some say as

an effort to beat out the Japanese. It might be too

late, since Sony has solidified its position by signing

a $300 million contract to supply Hewlett Packard

with the larger micro-floppies. Regardless, either

size lias potential advantages for home users.

For one thing, they niay be cheaper than the

5-1/4 inch drives now standard for home com

puters. Sony is selling the 3-1/2 inch drives for

$400 each in small quantities, and for significantly

less in large quantities. Computer manufacturers

buying several thousand of the micro-floppies for

private labeling might eventually get them on the

market for less than the $500 to $700 that current

5-1/4 inch drives cost. And despite their smaller

size, the micro-floppies are much faster and actually

store more data than larger disks. The Sony model,

for example, crams 218K single density on one

side of a disk, and 437.5K double density. That's

more than even 8-inch disks. A double-sided,

double density version could remember close to a

megabyte!

Because the micro-floppies spin at 600 r.p.m.

— twice the speed of 5-1/4 inch drives — and have

much less area for the read/write head to cover,

access time is better than existing drives, too. Media

cost is the same as 5-1/4 inch disks, and the micro

floppies are encased in more foolproof hard plastic

cases. They sound like ideal companions for the

new, inexpensive home computers. So when will

we see them for sale? Nobody knows. Sorry. But

Clive Sinclair, the brains behind the price-breaking

ZX-80/81 computers, already has come up with his

own answer —again. Brochures advertising the ZX

Spectrum in Great Britain promise that "coming

soon" is a ZX Microdrive, apparently Sinclair's own

version of the micro-floppy. The Microdrive, if it

lives up to the ads, will be revolutionary: palm-sized,

it will store 100K per disk and transfer data at 16K

bytes per second! (See sidebar on the ZX Spectrum

for more details.)

More Add-Ons

Speaking of Sinclair peripherals, a British firm

called HSW & S, Inc. (with offices in Oxford, PA

under the name Data-Assette) was at CES showing

some unusual add-ons for the ZX-80/81. Two are

keyboards: one is a nifty little affair that clamps

neatly on the Sinclair's membrane keyboard to

provide partial-stroke keys, and the other is a full-

size, full-stroke keyboard in a separate case that

plugs into the computer. You can buy either for

$75. There's also the ZX 99, a plug-in module that

adds an RS-232C interface so the Sinclair can drive

any serial printer using standard ASCII character

codes (the exhibitors at CES were running a Radio

Shack Line Printer VII). The module also allows

software control of up to four tape drives on the

Sinclair, and includes a 2K ROM tape operating

system. This sells for $150. A plug-in 64K RAM

board also will be available.

Commodore VICMODEM

Commodore, besides its storm of new com

puters, also was showing off its VICMODEM. This

is a very un-modem-looking modem, a cartridge

that plugs into the VIC-20 and connects it directly

to modular telephones (without the familiar acous

tic coupler cups). This allows the VIC, among

other things, to communicate with distant com

puters — yes, even mainframes — and to access

computing services such as CompuServe, The

Source, General Videotex, and the Dow Jones

News/Retrieval Service. In fact, purchase of the

VICMODEM includes free membership with

CompuServe and free sample access time to all

these services, including the Commodore Informa

tion Network, part of CompuServe. The VIC

MODEM also comes with its own terminal software

(necessary for running a modem), called VICTERM

I. Best of all, the whole package will sell for

$109.95.

Atari also introduced a telecommunications

package, the Communicator II. This includes a

new direct-connect modem, called the Atari 835,

the terminal software on a cartridge, dubbed Tele-

link II, and a free hour of sample access time on

CompuServe, The Source and the Dow Jones

Service. The list price is $279.95, and Atari predicts

availability in the last quarter of 1982. Telelmk II,

which allows users to store and automatically dial

two frequently called information service numbers

and access codes, will be sold separately for $79.95,

though the direct-connect modem will not be sold

separately. The Atari 830 acoustic modem still will

be available.
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both in 3-inch and 3-112 inch versions. A compati
bility con fli ct already is arising, with Sony and 
other J apanese companies favorin g the 3-112 inch 
size. Several domestic firms are trying to standardize 
among themselves on the smaller d isks, some say as 
an effort to beat out the J apanese. It might be too 
late, since Sony has solidified its position by sign ing 
a $300 million contract to supply Hewlett Packard 
with the large r micro- floppies. Rega rdless, either 
size has poten tial advantages for home users. 

For one thing, they may be cheaper than the 
5- 1/4 inch drives now standard for home com
pute rs. Sony is selling the 3-1 /2 inch d ri ves for 
$400 each in sma ll quantities, and for significantly 
less in la rge quantities. Compute r manufacturers 
buying several thousand of the micro-floppies for 
private label ing might' eventually get them on the 
market for less than the $500 to $700 that current 
5- 114 inch drives cost. And despite their smaller 
size, the micro-floppies a re much faster and actually 
store more data than large r disks. The Sony model , 
for example, crams 2 I SK single density on one 
side of a d isk, and 437 .5 K double density . T hat's 
more than even S-inch disks. A double-sided , 
double density version could remember close to a 
megabyte! 

Because the micro-floppies spin at 600 r.p. m. 
- twice the speed of 5- 1/4 inch dri ves - and have 
much less area for the read/write head to cover , 
access time is better than existing d ri ves , too. Media 
cost is the same as 5-1 /4 inch disks, and the micro
floppies a re encased in more foolproof hard plastic 
cases. They sou nd like ideal compan ions for the 
new, inexpensive home compute rs. So when will 
we see them for sa le? Nobody knows. Sorry. But 
Clive Sinclair, the brains behind the price-breaking 
lX-SO/S I computers, alread y has come up with his 
own answer - again . Brochures advertis ing the lX 
Spectrum in Great Britain promise that "coming 
soon" is a lX Microdrive, ap parentl y Sincla ir's own 
version o f the micro- flo ppy. T he Microdrive, if it 
li ves up to the ads, wi ll be revolutionar y: palm-sized , 
it wi ll store l OOK per disk and transfe r data at 16K 
bytes per second! (See sidebar on the lX Spectrum 
for more details. ) 

More Add·Ons 
Speaking of Sincla ir pe ri pherals, a British firm 
called HSW & S, Inc. (w ith offices in Oxford, PA 
under the name Data-Assette) was at CES showing 
some unusual add-ons for the lX-SO/S I . Two are 
keyboards: one is a nifty little affair that clamps 
neatl y on the Sinclair's membrane keyboard to 
provide partial-stroke keys, and the other IS a f ull 
size, full-stroke keyboard in a separate case that 
plugs into the computer. You can buy either for 
$75. T here's also the lX 99, a plug-Ill module that 

adds an RS-232C in terface so the Sinclair can drive 
any serial printer using standard ASCI I character 
codes (the exhibitors at CES were running a Radio 
Shack Line Printe r V I I). T he module also a llows 
software control of up to four tape drives on the 
Sinclair, and includes a 2K ROM tape operating 
system. T his sells for $ 150. A plug-in 64K RAM 
board also will be available. 

Commodore VICMODEM 

Commodore, besides its storm of new com
puters, also was showing off its VICMODEM. T his 
is a very un-modem-looking modem, a cartridge 
that plugs into the VIC-20 and connects it d;"-ectl y 
to modu la r telephones (w ithout the familiar acous
tic couple r cups). T his allows the VIC, among 
other things, to communicate with distant CO Ill

puters - yes, even mainfratnes - and to access 
computing services such as CompuServe, The 
Source, Genera l Videotex , and the Dow J ones 
News/Retri eval Service. I n fact, purchase of the 
VICMODEM includes free membership with 
CompuServe and free sample access time to all 
these services, including the Commodo re Infonna
tion Network, part ofCompuServe. T he VIC
MODEM also comes with its own te rminal software 
(necessary for runn ing a modem), called V ICTERM 
I. Best of all , the whole package will se ll for 
$ 109.95. 

Ala ri also in trod uced a telecommunications 
package, the Communicator II. This includes a 
new direct-connect modem, called the Atari S35, 
the termina l software on a cartridge, dubbed Tele
link II , and a free hour o f sample access lime on 
CompuServe, T he Sou rce and the Dow J o nes 
Service. The list price is $279.95 , and Atari p redicts 
availabi lity in the last qua rter of 19S2. Tele/ink 1/, 
which allows use rs to store and automaticall y dial 
two freq uentl y called in formation service numbers 
and access codes, will be sold separately fo r $79.95 . 
though the direct-connect modem wi ll nOt be sold 
separately. T he Atari S30 acoustic modem still will 
be available. 



BOOK/DISK COMBINATIONS
BECAUSE YOU DIDN'T BUY YOUR APPLE™

TO PRACTICE YOUR TYPING

■ Practical manuals that show you

how to program your Apple™ for

business, learning, and pleasure.

■ Convenience disks that contain
all the programs and subroutines
in the books they accompany—

error free and ready to run.

PLUS the Wiley expertise that has

helped more than a million people

learn how to program, use, and

enjoy microcomputers.

Look for them at your favorite

bookshop or computer store. Or,

check the sets that interest you,

fill in the ordering information,

and mail us this ad.

JOHN WILEY & SONS, Inc.
605 Third Avenue. New York. N Y 10158

In Canada 22 Worcester Road. Bexdale. Ontario M9W IL t

For faster service call toll free: 800-526-5368.
In New Jersey, call collect:

(201) 797-7809. Order Code s 3-6767.

VISA, MasterCard, American Express

accepted on phone orders.

□ APPLE™ BASIC: DATA FILE PROGRAMMING SET
LeRoy Finkel & Jerald R. Brown

How to program and maintain data files for billings, catalogs and

lists, numerical and statistical data, and much more. Includes one
5Vi" disk for Apple If" (Requires one 16 sector disk drive, 32K of
memory) 1-89843-0 £32.90

□ GOLDEN DELICIOUS GAMES FOR THE APPLE™
COMPUTER SET

Howard M. Franklin, Joanne Koltnow, & LeRoy Finkel

Step-by-step instructions for designing game programs that turn

your Apple II™ into a home entertainment center—whether you're a
novice, intermediate or advanced programmer. Includes two 5]A"

disks for Apple II™ (Requires one 16 sector disk drive, 32K of
memory) 1-89842-2 $47.90

Please send the sets indicated for 15-DAY

FREE EXAMINATION. (Restricted to the

continental U.S. and Canada.)

WAIL TO: JOHN WILEY & SONS. Inc.

P.O. Box 092. Somerset, N.J.

08873

D Payment enclosed, plus sales tax. Wiley

pays normal postage/handling. We nor

mally ship within 10 days. If shipment

cannot be made within 90 days,

payment will be refunded.

□ Bill me. C Bill firm or institution.

NAME AFFILIATION

ADDRESS CITY /STATE /ZIP

SIGN HERE 092-3-6767

Prices subject to change without nolice Apple and Apple II are trademarks of Apple Computer. Inc.l

More Workhorse Programs

for your computer to play with!

With these Creative Software home programs your Atari® or Vic®

can start playing in the real world'

HOUSEHOLD FINANCE
• 15 income 8 expense categories

• Budgeting

• Monthly 4 yearly accounting

• Indicate tax deductible items

• Pioduce tables & graphs

• $34.95 cassette

• S39 95 disk

LOAN ANALYZER
• Amortization tables

• Compute interest charges

• Compare various loans

• Analyze loan terms

• Manipulate loan parameters

• $14.95 cassette

•$19.95 disk

HOME INVENTORY
■ Catalog your possessions

• User-definable categories

• Search catalog lor items

• Record serial «. purchase price

• Compute the value ol items

•SI9 95 cassette

• S24 95 disk

CREATIVE
VrrWAR
A Division ol ASCI, Inc.

201 San Antonio Circle *270

Mountain View. CA 94040

(415)948-9595

DECISION MAKER
• Decide between alternatives

• Compute recommended choices

Manipulate decision parameters

Weigh influencing factors

Save decisions on tape or disk

$19.95 cassette

S2A 95 disk

CAR COSTS
• Record maintenance costs

• Itemize insurance payments

• Track fuel consumption

• Summarize all costs to date

• Compute cost ol a trip

• S19.95 cassette

• S24.95 disk

Ask about our many other recreational and home
applications.' TO ORDER: VISA/MasterCard, check

or money order accepted. If charge, please include

expiration dale of card. Add SI.50 for shipping and

handting. California residents add sales tax.

BOOK/DISK COMBINATIONS 
BECAUSE YOU DIDN'T BUY YOUR APPLE'M 

TO PRACTICE YOUR TYPING 
• Practical manuals that show you 
how to program your Apple '"lor 
business, learning, and pleasure. 
• Convenience disks that contain 
all the programs and subroutines 
in the books they accompany
error Iree and ready to run. 

PLUS the Wiley expertise that has 
helped more than a million people 
learn how to program, use, and 
enjoy microcomputers. 

Look lor them at your lavorite 
bookshop or computer store. Or, 
check the sets that interest you, 
liII in the ordering inlormation, 
and mail us this ad. 
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JOHN WILEY & SONS, Inc. 
605 Third Avenue, New York, N. Y. 10158 

In Canada 22 Worcesrer Road, Aexdale. Oniano M9W , II 

o APPLETM BASIC: DATA FILE PROGRAMMING SET 
LeRoy Finkel & Jerald R. Brown 

How to program and maintain data files for billings , catalogs and 
lists. numerical and statistical data , and much more. Includes one 
5';' '' disk for Apple 11'". (Requires one 16 sector d isk drive, 32K of 
memory) 1-89843-0 $32 .90 

o GOLDEN DELICIOUS GAMES FOR THE APPLET" 
COMPUTER SET 
Howard M. Franklin , Joanne Koltnow, & LeRoy Finkel 

Step-by-step instructions for designing game programs that turn 
your Apple II '" into a home entertainment center-whether you're a 
novice, intermediate or advanced programmer. Includes two 5 '/." 
disks for Apple II' ~ (Requires one 16 sector disk drive , 32K of 
memory) 1-89842-2 $47.90 

Please send the sets indica ted lor 15·DAY 
FREE EXAMINATION. ( Restricted to the 
continental U.S. and Canada .) 
MAIL TO: JOHN WILEY & SONS. Inc . 

P.O. Box 092. Somerset , N.J. 
08873 

o Payment enclosed, plus sales tax. Wiley 
pays normal postage / handl ing. We nor
mally ship within 10 days. If shipment 
cannot be made within 90 days. 
payment wi ll be refunded. 

o Bill me. 0 Bill firm or institution. 

For faster service call totl free: 800-526-5368. NAME AFFILIATION 
In New Jersey. ca ll collect: ADDRESS CITY/ STATE / ZIP 
(201) 797-7809. Order Gode = 3-6767. 
VISA. MasterCard . American Express SIGN HERE 092-3-6767 

I_acceple~!:!"'phone order~ _____ ~j~ subjecl.!£..c~n~ without nOlic~ Appl~nd Apple ~~rade~~~ple ~mpul~l~ 

More Workhorse Programs 
for your computer to play with! 

Wrth these Cretdive Sojtwore home programs your A~ or V'l£® 
con start playing in the ret1l world: 

HOUSEHOUI RNANGE 
. 15 income & expense categories 
• Budgeting 
• Monthly & yearly acrounting 
• IndICate tax deduclJble items 
• Produce tables & graphs 
• 534.95 ca5sene 
• SlI.95 disk 

LOAN ANALmR HOME INVEHTORY 
• Amortization tables • catalog your posseSSions 
• Compute mterest Charges • User-delinabte categories 
• Compare various lOans • SearCh catalOg lor Items 
• Analyze loan terms • Record serial iI. purChase price 
• Manipulate loan parameters • Compute the value 01 Items 
• St4.95 cassetle 
• SI9.95 disk 

• 519.95 cassetle 
• 524.95 disk 

201 San AnIOnlO Qrcle." 270 
_Ill V",w. CA 94040 
(415) 948-9595 

DECISION MAKER 
• Decide between aJlernatives 
• Compule recommended choices 
• Mallipulate deciSIon parameters 
• Weegh InUuencmg lactors 
• Save deciSionS on tape or disk 
· 519.95 cassette 
• 524.95 disk 

CAR COSTS 
• Record maintenance costs 
• l1emize insurance payments 
• Track luel consumption 
• Summarize all costs to dale 
• Compute cost 01 a trip 
. 519.95 casselle 
• 524.95 disk 
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Sinclair ZX Spectrum

Like its predecessors, the ZX-80/81 microcom

puters, the new ZX Spectrum appears to be yet

another price breakthrough for Sinclair Research

and founder ('live Sinclair. It offers features and

memory capacity heretofore unavailable in

machines costing up to $1,000 - yet it is selling for

the equivalent of only about $200!

Available only in Britain for the past few months,

and not due for export until the end of the year, the

Spectrum reportedly has been selling like hotcakes.

And no wonder. The basic Spectrum offers 16K

RAM, a powerful 16K BASIC language in ROM,

eight colors each for the foreground, background

and border (with Hashing and intensity control), a

tone generator programmable from BASIC" with

variable pilch and duration, a partial-stroke

keyboard (unlike the ZX-80/81 flat membrane

keyboard) with auto-repeat on all keys and one-

touch BASIC keyword entry, upper

and lower case. Full ASCII character

set, high-resolution 256 by 192 dot-

addressable graphics, instant syntax

checking, and high-speed LOAD and

SAVE with cassette (16K in 100

seconds).

For the equivalent of less than $300,

the Spectrum is available with 48K

RAM. Those who buy the I6K model

can upgrade to 48K for only slightly

more than a 48K Spectrum would cost

outright.

Even more amazing is the line of

peripherals for the Spectrum. In Bri

tain, Sinclair is now selling the ZX

Printer, a thermal paper dot-matrix

device, for around $100. It has a Full

ASCII character set (including lower case), prints

32 columns wide at 50 characters per second, con

nects to the Spectrum with no additional interface,

and automatically prints out any screen - including

graphics - with the single command COPY. Then

there's the RS-232C interface soon to be available

which will allow the Spectrum to hook up to a wide

range of printers, terminals, modems and other de

vices - for under $50. And finally. Sinclair is prom

ising a ZX Microdrive: a palm-sized disk drive that

stores 100K per disk and transfers data at 16K

per second. The Spectrum can handle up to eight

Microdrives, totaling close to a megabyte of stor

age. Sinclair says it will sell for around $100.

This means that for the first time, consumers will

be able to assemble a full-blown computer system —

with 48K computer, hi-res color graphics and

sound, printer and disk drive - for around $500!

The secret, claims Sinclair, is a new master chip

combining the functions of many chips in other

computers. The Spectrum has only 14 chips. At its

heart is a Z-80A microprocessor running at 3.5 MHz.

This master chip, by the way, partly accounts for

the delay in exporting the Spectrum to the U.S.,

says a Sinclair representative. The chip is being

redesigned to meet Federal Communications Com

mission standards, probably for radio frequency

interference.

Like the ZX-80/81 (which it will not replace, inci

dentally), the Spectrum connects to any ordinary

TV and cassette recorder. It has a 32-column by

24-row screen display and redefinable character

set. The keys, although similar in appearance to the

calculator-style keys on the TRS-80 Color Com

puter, are made of a soft rubber that feels spongy to

the touch. Most of the 40 keys have at least four

functions, and some have six.

The Spectrum's sound consists of a single tone

generator controlled by the keyword BEEP —which

is an accurate description. Don't expect the kind of

sound you hear from Ataris or the new Commo

dores, but even a beep is better than silence.

The Spectrum's extensive BASIC is an enhanced

version of the current Sinclair BASIC and corrects

many deficiencies. Besides graphics commands

such'as BASIC INK, PAPER, BRIGHT, FLASH,
INVERSE, BORDER and CIRCLE, there are

also a READ, DATA and RESTORE, unlike the

ZX-80/8-1 dialect.

If the master chip is redesigned on schedule, we

might see ZX Spectrums in America by the end of

1982. Depending on Timex's sales of ZX-81s, the

watch company may be marketing the Spectrum

also (see text). All we can do is wait.
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Sinclair ZX Spectrum 

Like its predecessors, the lX-80/8 1 microcom
puters, the new lX Spectrum appears to be yet 
ano ther price brea kthrough for Sinclair Research 
and founder Clive Sinclair. It offe rs features and 
memo ry capacity he retofore unavailable in 
machines costing up LO $ 1,000 - yet it is selling for 
the equivalent of only about $200! 

A vailable only in Britain for the past few months, 
and not due for export until the end ofthc yca r, the 
Spectrum reportedly has been selling li ke hotcakes. 
And no wonder. The basic Spectrum olTcrs 16K 
RAM. a powerful 16K BASIC language in ROM , 
eight colo rs each for the foreground. background 
and border (with nashing and intcnsity contro l), a 
tone generato r programmable from BASI C with 
variable pitch and duration , a partial-stroke 
keyboard (unlike the lX-80/8 1 nat membrane 
keyboard) with aULO-repeat on a ll keys and one
touch BASIC keyword entry, upper 
and lo\\'cr case. full ASC II character 
set, high-resolution 256 by 192 dot
addressable graphics, instant sy ntax 
checking. and high-speed LOAD and 
SA V E with cassette (16 K in 100 
seconds). 

For the eq uivalent ofless than 3UO, 
the Spectrum is ~I\'a ilable with 48K 
RAM . Those who buy the 16 K model 
can upgrade to 48 K for on ly slightl y 
m01"C than CI 48K Spectrum would cos t 

(JUlright . 
Evcll more amazing is the line o f 

peripherals for the Spectrum. In Bri
tain, Sinclair is now selling the ZX 
Printe r, a thermal paper dot-matrix 
device, for around $ 100. It has a full 
ASCII character set (including lowe r case), prints 
32 columns wide at 50 characters per second , con
nects to the Spectrum with no additional interface, 
and 3uLOmatically prints out any screen - including 
gra phics - with the single command COPY. Then 
there·s the RS-232C interface soo n LO be available 
wh ich will allow the Spectrum LO hook up to a wide 
range of printers, terminals, modems and other de
vices - fo r under $50. And finally. Sinclair is prom
ising a ZX Microdrive: a palm-sized disk drive that 
stmes l OO K pcr disk and transfers data at 16K 
per second . The SpcCLrum can hand le lip to eig ht 
Microdri ves . totaling close to a megabyte of stor
age. Sinclair says it will sell for around $ 100. 

Th is mea ns that for the first time, consumers will 
be able to assemble a full-blown computer system
with 48K computer, hi-res color graphics and 
sound , printe r and disk drive - fo r around $500! 

The secret, claims Sinclair, is a new master chip 
combi ning the functions of many chips in other 
computers. The Spectrum has only 14 chips. At its 
heart is a l-80A microprocessor running at 3.5 MHz. 

This maste r chip, by the way, partly accounts for 
the delay in exporting the Spectrum to the U.S. , 
says a Sinclair representati ve. The chip is be ing 
redesigned to meet Federal Communications Com
mission standards, probably fo r radio freque ncy 
interference. 

Like the lX-80/8 1 (w hich it wi ll not replace, inci
dentall y). the Spectrum connects to any ordinary 
TV and cassette recorde r. It has a 32-column by 
24--row screen display and redefinable character 
sel. The keys, although similar in appearance to the 
calculator-style keys on the TRS-BO Color Com
puter, are made of a soft rubber that feels spongy to 
the touch. Most of the 40 keys ha ve a t least four 

functions, and some have six. 
The Spectrum's sound consists o f a single tone 

generator controlled by the keyword BEEP-which 
is an accurate description. Don'l expect the kind of 
sound you hear from Ataris 0 1' the new Commo
dores, but even a beep is better than silence. 

The Spectrum's exte nsive BASI C is an enhanced 
versio n o f the current Sinclair BASI C and corrects 
many deficiencies. Besides graphics commands 
such as BASIC INK, PAPER, BRIGHT, FLASH , 
INVERSE, BORDER and C IRCLE, there arc 
also" REA D. DATA and RESTORE, unlike the 
lX-80/8'1 dialect. 

If th e master chip is redesigned o n schedule, we 
might see lX Spectrums in America by the end of 
1982. Depending on Timex's sales of lX-8 Is, the 
watch company may be marketin g the Spectrum 
also (see tex t). All we can do is wait. 



EXPERIENCE THE

MAGAZINES OF

THE FUTURE . .

JImacatTrJ

/or your Alan 400/HOH

apptetree'

for your TRS-80 COLOR.

MODEL I, MODEL III

for your APPLE Hi

Our magnetic magazines will entertain, edu

cate, and challenge you. On cassette or dis

kette, every issue is packed with quality games,

home applications, utilities, and our unique

'leaching' programs. But don't listen to us, let

our subscribers convince you:

"Received my first copy . . . it's great! Please

rush to me one of each back issue, so I'll hare

a complete set." R.G., Chicago, 1L

"(Your magazine) is everything I expected ana

more!" P.L., Durand, Ml

'' You folks sure know how to put together reai

professionalprograms." W.P., Meridian, Ml

"(Your magazine) is the best thing I've seen

since the disk drive!" K.R., N.Y., N.Y

Subscription price for cassette is S50 per year,

$30 per Vi year, and $10 for a trial issue. For

diskette $75 per year, $45 per Vi year and S15

for a trial issue . . .Don't miss another issue!

Order direct or see your local dealer.

THE COLOR ACCOUNTANT

Oicr 1.000 satisfied customers art using Ihis complrlrh

integrated package to analyze their personal finances.

1. Chart of Accounts Maintenance

2. Complete Checkbook Maintenance

3. Tax Deduction Flags

4. Net Worth Statement

5. Income Less Expense Statement

6. Complete (iraph Package (Eraphs »n\ Miesi

7. Payments and Appointments Calendar

8. Home Budget Analysis

9. Mailing List

10. Schedule 1040 (Long Form)

11. Decision Maker

12. Schedule G (Income Averaginj;)

All program* arc menu-driven and allow, add/changc/dclctc.

All files and statements can be listed to screen or printer, and

saved to casseiie or diskette THE COLOR ACCOUNTANT

is S75 for cassette and ISO for diskette and comej «iih 35

pages of documentation. This packagt requires !6K except

for the ATARI 400/800 w-hich require 24K for cassette and
32K for diskctlc.

the
programmer's

program

IX) you knou all tin- innmaiiie »a>s oi usinj! UASIC com-
naiids? The stafTal the Pro)uanimw\ IrMiiulc iiaic designed a
sci nf program*, c^piaininp everything the manuals omit.

The l*runranirncr\ Program leadi you siep by siqi through ihc
fundamentals oi programming your computer. I hen you explore

he finer points...multiply limps, uurw. slacks, jjiiik priwram-
nini;. wrti. lm>. h-mk-iin lugic. unil intmnri san-rv Ml iIi-.-m.-

neuodsinakeyoui progrBmrrang tasks cuter am) moreeffkleni
Mfficull (arid ht> uwful) projuams arcatated bdorcuwr ejes,
Ind di-sipneii SO you learn at viiui Own spccil! T\w PRijinimmrr's
'"n^rum is a musl fur r\tr\ imncr Qt a inkTiKDinputtT.

SSI i-.i-.si.-ik-, S5? diskfiic). ____

Order hdlh The Priit;rammrr*<i f*r(t|tram and 1 i car's subscrip-
trim, and the tcilal cost is onl) £75 cavsctte, S100 diskette. If
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THE PROGRAMMERS INSTITUTE
a division of FUTUREHOUSE '"

P.O. BOX 3191, DEPT. C

CHAPEL HILL, NC 27514

MasicrCard/VISA Welcome

9 AM - 9 PM, Mon ■ Sal

ALL SOFTWARE REQUIRES I6K

1-919-489-2198

SUNRISE

SOFTWARE

LEADER IN DISCOUNT SOFTWARE - 18-30% OFF

ATARI
Action Quest D 13.95

Adventures 1-12 ea T 15.95
Adventure on a Boal D 19.95

Ali Baba 4 Forty Thieves D 26.35
Angle Worms T 12.00

Andromeda D 31.96
Assembler Editor c 47.95

AsleroldS C 35.95

Bishops Square D 23.95
Black Forest D 19.95

B-1 Nuclear Bomber T 13.00
Bug Attack O,T 23.95

Centipede C 35.95
Character Generator D 15 95

Conflict 2500 T 13.00

CompuRead D,T 15.95
Compu-Malh/Fractions D.T 15.95

Compu-Math/Decimals D,T 15 95
Crush, Crumble & Chomp D,T 23.95

Crossfire D,T 23.95
Datestones of Ryn D,T 15.95
Deflection T 11.95
Dung Beetle D 23.95

Empire ol Overmind D 28 00
Enlertainer Kit C 95 00

Fasigammon T 15.95

Fort Defiance T 16.00
Froggef D 27.95

Galactic Empire T 15.95
Galactic Trader ' T 15.95
Ghost Hunter 0,T 16.78

Ghostly Manor D 19.95

HIRES Mission Asteroid D 19.95

HIRES Wiz & Princess D 26.35
Invasion Orion D,T 19.95

Jawbreaker D 23 95

Kayos D,T 27.95

K-Razy Shootout C 39.95
Lisp Interperter 0 120.00

Lords of Karma T 16.00

Lunar Lander T 12.00

Match Racers D 23.96

Missle Command C 35.95
Mountain Shoot T 12.00
Mousealtacft 0 27 95

Next Step D 31.95

No. All. Convoy Haider T 13.00
Nukewar T 13.00

Pac Man c 35.95

Pathfinder d 27.95

Planet Miners T 13 00
Pool 1.5 D 37.95

Programmer Kit C 63.B8
OS. Forth D 63.96

Raster Blaster ...D 23 95

Rear Guard T 15.95
Rescue at Rigel D,T 23 95

Ricochet D.T 15 95

Shallered Alliance D 31.95

Soflporn Adventure D 23.95
Space Invaders C 35.95
Starbase Hyperion D 18 35

Star Raiders C 39 95

Star Warriors D.T 31.95
Sunday Golf T 13.00

Tanktics D 23.20

Temple ot Apshai D,T 35.95
Threshold D 31 95

3D Tic-Tac-Toe T 15.95
3D Supergraphics D,T 31.95
Treasure Quest T 15 95

VersaWriter Tablet A 240.00
Visicalc o 200.00

Warlocks Revenge D 28.00

PET/VIC-20

UNITED MICROWARE

Amok T 15.15

Alien Blitz T 19.95

Blastoids T 15.15

Breakout T 12.00
Carom T 12.00

Dragon Maze T 13.55

Gobbler T 19.95
Invader Fali T 17.55

Laser War T 15.15

Long Division T 13 55

Meteor Run C 47.95
Raceway T 1200

Robot Blasters C 31.95
Skymath T 12.00

Space Division T 12 00

Spiders of Mars C 47.95
Super Hangman T 1515

Stars Wars T 13.55
3D Maze T 12.00
ViCalc T 11.95

ViCat T 19.95

ViCheck T 59 95

ViTerm A T 15.95

RS232 Board a 39.95

3K Cartridge A 31.95

8K Cartridge A 71.95

Others

B-1 Bomber T 13.00

Computer Acquire T 16.00
Computer Stocks S Bonds T 13 00
Conflict 2500 -. T 13.00
Conquest D 180.00

Dragons Eye T 15.96

Guns of Fort Defiance T 16.00
Midway Campaign .T 13.00
N.A. Convoy Raider T 13.00

Planet Miners T 13 00
Thinker D 396 00
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BONUS
••••••••••

PAC MAN

FOR ONLY $30.00

with

ANY ORDER OVER

$150!

••••••••••

DDisk, CCartridge, AAccessory, TCassette

24 HOURS A DAY
7 DAYS A WEEK

ORDER TOLL FREE
800-8540561 EXT.812
800-432-7257 (CALIF.)

NO HASSLE!

GUARANTEED

REPLACEMENT POLICY

We take MASTERCARD or VISA.
(Include card # and expiration
date.) California residents add

6% tax.Include$2.00for postage.
Prices subject to change.
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kette, every issue is packed with qua lit y games, 
home a pplications. ut ili ties. and our unique 
'leaching ' programs. But don't listen to us, iet 
OUf subscri bers convince you: 

" Received my first copy . . . it 's great! Please 
rush to me one of each back issue. so I'll haW! 

a complele set. ,. R.C .• Chicago, lL 

"(Your magazine) is everything I expected and 
more!" P.L.. Durand. !\i t 

"You!olks sure know how to pUl logether real 
professional programs . .. W.P .• Meridian,!\iI 

"(Your magaune) is the best (hing n ·/! sun 
since 'he disk drive!" K.R., .V.,N.V. 

Subscription priee fo r eassctte is S50 per year. 
S30 per Yz year. a nd SIO for a (rial issue. For 
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8. Home Bud~et An alysis 
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10. Sched ul e 1040 (LonR f 'orm) 
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a division of FUTUR EHO U£E OW 

~ ' .0 .• 0> "". o,n. , 
CHAPEL H ILL, NC 275 14 
MasterCa rd / VISA Welcome 
9 AM - 9 PM. Ma n - Sat 

,!' AU sonWARl: REQU IRES 16K 

1-919-489-2198 

SUNRISE 
SOFTWARE 

LEADER IN DISCOUNT SOFTWARE - 18·30% OFF 

ATARI 
Action Quest .... . . ... . 0 
Adven tures 1·12 ea.... . ... T 
Adventure on a 80al. .. ...... , .. , .. ,. 0 
Ali Saba & Forty Thieves 0 
Angle Warms . .. . .... . . T 
Andromeda . ... .. . .. . ..... 0 
Assembler Editor , . .. . .. C 
Asteroids........... . .... C 
Bishops $Quare ..... . .. 0 
Black Fares!. ....... . .... 0 
B-1 Nuclear Bomber ................. T 
Bug Atlack . O.T 
Cenllpede . . ..... .... ... C 
Character Generator ..... , .. , .. 0 
Conlllc t25OO. . .... T 
Compu·Read .................... O,T 
Compu·Math/Fractions ..........•. O.T 
Compu·Math/Oeclmals .......... ,. D,T 
Crush, Crumble & Chomp .......... O,T 
Crossflre ......................... o ,T 
Oatestones 01 Ryn ................. o.T 
Oellec l ion ....... , .................. T 
OunQ Beetle ... , ...... ,., .. , .... , ... 0 
Emptreol Overmlnd ........ , ..... ... ° 
Entertainer Kit ............. ........ C 
Faslgammon.... . ....... T 
Fort Del iance .. .. T 
Frogge! ... ,..... . ... 0 
Galactic Emplro . . ...... T 
Galactic Trader. ... ..,. T 
Ghosl Hunter . . D,T 
Ghostly Manor .. .. . . . .. . .. 0 
HI·RES Mission Aslerold .. . .. 0 
HI ·RES Wlz & Princess ........ .. .... 0 
Invasion Orlan .,... . .. o .T 
Jawbreaker ... ... .. . . 0 
Kayos ......... •... .. O,T 
K· Aazy Shooloul ..... . ... C 
Lisp Interperter ....... . 0 
Lords 01 Karma....... .. T 
Lunar Lander .. . .. ••.. ....... T 
Malch Racers . . '" ............ .. 0 
MlssleCommand ...... , C 
Mountain Shool .... .. T 
Mouseall.ch ......... , ............. 0 
Next Step .................•......... 0 
No, All. Convoy Raider ..... . . ... T 
Nukewar ...... • •.............. T 
Pac Man ..... . .... , ...... C 
Palhllnder .. . .. .... ... ... .. . D 
Planel MIners .. T 
Pootl.5 ........ . .......... , ., 0 
Programmer Kit . . . . . ... .. ... . . C 
a .S. Forlh .........•..•. .., .. , .. 0 
Rasler Bluter .... 0 
Rear Guard.. .... . .. T 
Rescuo at Rigel ....... . O.T 
Rlcochet.. ............ . O,T 
Sha llered Alliance .... . .... , D 
5011 porn Advenlure .. . 0 
Space Invaders .. C 
Slarbase Hyperion ..... 0 
Slar Raiders . C 
SlarWaffiors .. ,.. . D,T 
Sunday Gall .. , .... T 
Tanktlcs ...... ,.... . ... 0 
Templeol Apshal... . D.T 
Threshold .. . .. .. 0 
30 Tlc·Tac·Toe .... . .. T 
30Supergraphics ... O,T 
Treasuro Quest, . .. T 
VersaWrlterTabtel .. A 
Vlslcalc ..... 0 
Warlocks Revenge . ... 0 

13.95 
15.95 
19.95 
26.35 
12.00 
31.96 
47.95 
35.95 
23.95 
19.95 
13.00 
23.95 
35.95 
15.95 
13.00 
15.95 
15.95 
15.95 
23.95 
23.95 
15.95 
11.95 
23.95 
28.00 
95.00 
15.95 
16.00 
27.95 
15.95 
15.95 
16.78 
19.95 
19.95 
26.35 
19.95 
23.95 
27.95 
39.95 

120.00 
16,00 
12.00 
23.96 
35.95 
12.00 
27.95 
31.95 
13.00 
13.00 
35.95 
27.95 
13.00 
27.95 
63.86 
63.96 
23.95 
15.95 
23.95 
15.95 
31.95 
23.95 
35.95 
18.35 
39.95 
31.95 
13.00 
23.20 
31 .95 
31 .95 
15.95 
31 .95 
15.95 

240.00 
200.00 
28.00 

PET I VIC·20 
UNITED MICROWARE 

Amok..... . ... T 15.15 
Alien Blitz. . ....... T 19.95 
Slasloids ... . T 15.15 
Breakou l.... . T 12.00 
Carom .......... . ... T 12.00 
Dragon Mazo.... . .. T 13.55 
Gobbler... . ..... T 19.95 
tnvaderFaU ... T 17.55 
LaserWar... .. T 15.15 
Long DiVIsion ". T 13.55 
Meleor Run ... .. C 47.95 
Raceway ..... _ ......... T 12.00 
Robot Blaslers ..................... C 31.95 
Skymalh ............... ...... . ... T 12.00 
Space Division ... . ... T 12.00 
SpIders 01 Mars .... . ...•. C 47.95 
Super Hangman ... . . ..... T 15.15 
Slars Wars ........... T 13.55 
3D Maze . . .... T 12.00 
ViCalc . .. ... T 11.95 
ViCa1 ...... .. .. T 19.95 
ViCheck .. . . .. T 19.95 
VITorm A......... ...... . .. T 15.95 
RS232 Board ....... A 39,95 
3KCartridge ., . A 31 .95 
8K Cartridge .. , ...... A 71.95 

Olhers 

B-1 Bomber . .. .. . . T 
Compuler ACQuire .......... ..... .... T 
Compu terSlocks & Bonds ... , T 
ConUlct 2500................. T 
Conquest. ................ .. 0 
Dragons Eye . .. . ... . ... .. .. . .. . T 
Guns 01 Fon Del iance ... ............ T 
Midway Campaign... .. T 
N.A. Convoy Raider .. . T 
Planet Miners . T 
Thinker .. ... 0 

13.00 
16.00 
13.00 
13.00 

180.00 
15.96 
16.00 
13.00 
13.00 
13.00 

396.00 

********** 
BONUS 

********** 
PAC MAN 

FOR ONLY $30.00 

with 
ANY ORDER OVER 

$150! 

********** 
D·Dlsk, C·Carltidge, A-Accessory, T·Ca$seUe 

24 HOURS A DAY 
7 DAYS A WEEK 

ORDER TOLL FREE 
800·854·0561 EXT, 812 
800·432·7257 (CALIF,) 

NO HASSLE! 
GUARANTEED 

REPLACEMENT POLICY 

We take MASTERCARD Or VISA. 
(Include card /I and eltpiralion _ 
dale.) Cali l ornla resldonts add VISA I 
6% talt.lnclude 52.00 for postage. 
Prices subject to change. 



28 COMPUTE! August, 1982, Issue 27

Epson HX-20

It was a pleasant surprise — dropping by the Epson

booth at NCC in Houston to look for new printers

and finding a startling new computer instead. What

visitors found was the recently announced HX-20,

the first computer from a company known for its

economical and dependable printers. And it is defi

nitely not a "me-too" computer. Epson's new

machine is destined to redefine the term "portable."

The first thing that attracts people is the HX-20's

looks: it is extremely compact, yet very complete.

Less than a foot wide by 8-1/2 inches deep and 1-3/4

inches thick, and weighing less than four pounds,

the HX-20 manages to pack in a 24-column dot-

matrix printer with upper and lower case, a 20-

column by 4-row liquid crystal display screen, a

microcassette drive (optional), and a full-size, lull-

stroke keyboard. It's not a sparse keyboard, either.

Its 68 keys include such extras as upper and lower

case, five programmable function keys, BREAK,

one-touch MENU, PAUSE, INS/DEL, HOME/

CLR, NUM, CAPS LOCK, GRPH, screen scroll,

and four-way cursor movement.

Although not much larger than a TRS-80 or

Sharp Pocket Computer, its full-feature design —in

cluding 16K RAM expandable to 32K RAM -puts it

in a league with much larger computers tied down

to wall outlets. But the most amazing thing of all

about the HX-20 is its portability: powered by four

nickel-cadmium batteries, the HX-20 can run up to

50 hours on a charge, and be recharged in eight

hours. Naturally, this performance depends on

how often the printer and microcassette drive are

used - such mechanical devices really eal up power.

The HX-20 also has a built-in RS-232C interface,

and Epson was demonstrating a nifty little battery-

powered modem that just happens to plug into the

interface and make the perfect traveling compan

ion for the machine.

And oh, yes, the latest word from Epson is that

the HX-20 should be available by September for

$795.

At the center of the computer are two Central

Processing Units, both eight-bit 6301 microproces

sors running at 614 KHz in a master-slave config

uration. It comes with 32K of ROM expandable to

40K internally, and 64K with an expansion unit that

was not shown. The liquid crystal display supports

upper and lower case and a full-screen editor. Al

though only 20 characters wide, it scrolls another 20

characters sideways before wrapping down to the

next line.

More HX-20 features: Microsoft BASIC is stan

dard, there's a built-in clock and calendar with an

alarm and interval timer, a programmable tone

generator covering four octaves, interfaces fora bar

code reader and a standard cassette recorder (the

computer is available without the on-board micro-

cassette), an internal DIP switch for selecting inter

national character sets, 32 special graphic charac

ters, a numeric keypad as part of the regular key

board, and optional programs on ROM cartridges.

Other nice touches include a low-voltage power

system that maintains data in RAM even when the

computer is turned off, a knob that adjusts the liquid

crystal display for straight-on or angled viewing,

and even dot-addressable graphics for drawing

charts on the small screen and printer. Epson is

promising a floppy disk drive, too.

AH in all, Epson has done a stunning job in

packing so many features into a box about the size

and weight of a hardback book. The keyboard -

where skimping usually is done on small computers

— is as luxurious as those on much larger, fixed-base

machines. Although the HX-20 probably will not

find its niche as a home computer, mainly because

its display format limits game use, it seems to be

ideal for traveling businessmen or engineers who

need a portable, yet powerful computer that can

hook up to any telephone for communicating with

the home office. Its main drawback is the small dis

play. It's a shame that a keyboard which lends itself

so nicely to word processing is tied to a screen limited

to only a few words at a time. An Epson representa

tive says it may be possible to attach a monitor or TV,

but there is no mention of this in the specifications.

At any rate, Epson's debut in computers is a

groundbreaking - in more ways than one.

Software...

Although the most exciting news at the CES and

NCC shows was the hardware, all was not quiet on

the software front. Two major creative forces in

the entertainment industry were married when

Atari announced a partnership with Lucasfilm Ltd.

to develop new video games for arcade coin-ops,

home game machines and computers. Lucasfilm

produced Star Wars, The Empire Strikes Back, and

Raiders of the Lost Ark, and did the special effects

for this summer's Star Trek II, Poltergeist and E.T.,

the Extra-Terrestrial. As anyone who has seen any of

those movies knows, Lucasfilm obviously is a coven

of creative talent. Bui aside from its sparse state

ment on developing new games. Atari was deliber

ately vague about what other paths might be ex

plored by the joint venture. "We'll be developing

new forms of electronic entertainment," said an

Atari spokesman, "and the term 'electronic enter

tainment' is quite carefully chosen.11 In other words,

just wait and see what we come up with, folks. As

far as games. Atari did suggest that video game
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Epson HX-20 
It was a pleasant surpr ise - d ropping by the Epson 
booth at CC in Houston to look for ne w printers 
and findin g a sta rding new compute r instead . What 
visiLOfS found was th e J'ccently announced HX-20 , 
the [il's l compule r from a company known for its 
economical and dependable printers. And it is de fi
nite ly not a " m e-LOO" compute r. Epson's new 
machine is destined to rede fin e the te rm "porlable." 

T he first thing that allracts people is the HX-20's 
looks: it is ex treme) ' compacl, yet very complete. 
Less than a foot wide by 8-1 /2 inches dee p and 1-3/4 
inches thick, and weighing less than four pounds, 
the H X-20 manages LO pack in a 24 -column d Ol

matrix pl'inte r with uppe r and lower case, a 20-
column by 4-row liquid crystal display scree n, a 
microcasseu e drive (opt io nal), and a full-size, full
stroke keyboard . It's not a sparse keyboard . eithe r. 
ILS 68 keys include such extras as uppe r and lowe r 
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Although not much la rger than a TRS-80 o r 
Sharp Pocket Computer, its full-feature design - in
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in a league with much larger co mpute rs tied down 
to wall o uLiets . But the most amazin g thin g o f all 
about the HX-20 is its po rtability: powered by four 
nicke l-cadmium bau e ries, the HX-20 can run up to 
50 hours on a charge, and be recharged in eight 
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how o fte n the printe r and microcassc LLe dri ve are 
used -such mechanica l devices reall y ea t. up po we r. 

T he HX-20 also has a built-in RS-232C interface, 
and Epson was de monstrating a nifty little batlery
powered modem that j ust happens to plug in to the 
inte d ace and make the perfect trave ling compan
ion fo r the machine . 

And oh, yes, the la test word from Epso n is that 
the H X-20 should be available by September for 
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At th e cente r o f the compute r are two Central 

Software ... 
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Processing Units, both eight-bit 630 I microproces
sors running at 614 KH z in a maste r-slave config
uration. Il comes with 32 K of ROM expandable to 
40K inte rnally, and 64K with an e xpansion unitthat 
was not shown . The liquid crystal display supports 
uppe r and lowe r case and a full-screen edito r. Al
tho ugh o nl)1 20 characte rs wide . it scro lls another 20 
characte rs sideways be fo re wrapping do wn to the 
next line. 

More HX-20 features : Microsoft BASIC is stan
dard , there's a built-in clock and calendar with an 
alarm and interval time r, a programmable tone 
gene rator covering fo ur octaves, interfaces fo r a bar 
code reader and a standard cassette recorder (the 
compute r is available without the o n-boa rd micro
cassette), an inte rnal OJ P switch for selecting inte r
natio nal characte r seLS, 32 special graphic charac
te rs, a numeric ke),pad as pari of the regular key
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syste m that maintains data in RAM even whe n the 
compu ter is turned off, a knob lhal adjusts the liquid 
crystal display for straig ht-on o r ang led viewing , 
and even do t-addressable g raphics for drawi ng 
charts o n the small scree n and printe r. Epson is 
promising a Oopp)' disk drive, too. 

All in all , Epson has done a stunnin g job in 
packing so many features int o a box about the size 
a nd weight o f a hardback book. The keyboa rd -
whe re skimpin g usuall y is do ne o n small comput e rs 
- is as luxurious as those o n much larger, fi xed-base 
machines. Although the H X-20 probably will no t 
find its niche as a home computer, mainl y beca use 
its display fo rmat limits ga me use, it seems to be 
ideal for tra veling business me n or e ng ineers who 
need a po rtable . yet powe rful compute r that can 
hook up to any tele pho ne fo r communica tin g with 
the ho me o nice. Its main drawback is the small dis
pIa),. It's a shame that a keyboard which lends itself 
so nicely to word processing is tied to a screen limited 
to only a few words at a time. An Epson re presenta
ti ve says it may be possible to attach a monitor or T V. 
but the re is no me ntion o f this in the specilications. 

At any rate, Epson's de but in computers is a 
ground brea king - in more ways than o ne. 

Ihe Extra-Ten estrial. As a n yon e who has seen a n y o f 
those Inovies knows , Lucasfilm obviously is a coven 
of creati ve ta le nt. But aside from its spa rse st:Jte
Inent on develo ping new games, Atari was de liber
ately vague a bo ut what othe r pa ths mig hl be ex
p lored by th e joint venture. "We'll be deye lopin g 
n ew forms o f electronic e nte rta inme nt," sa id an 
Atari spokesman. "and the term 'electro nic enter
tainme nt' is quite carefull y ch ose n. " I n oth e r words, 
just wait a nd see what we co m e up with, fo lks. As 
fa r as games , Atari did suggest that vid eo game 
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Commodore P, B, BX Series

With so many new computers to see at the recent

trade shows, including five from Commodore

alone, it was almost easy to lose a few in the shuffle.

Luckily, nearly every machine was a significant ad

vance in either technology or pricing — and often

both. This was particularly true of the new

Commodores.

Although the Commodore 64, an amazing value

at $595. stole lots of thunder, the new P, B, and BX

Series Commodores drew their fair share of interest

from computer hobbyists and business users. They,

too, offer unprecedented features for the money.

With their sleek, white Porsche-designed cases,

these three new series look very much alike, but

there are important differences separating the P

from the more expensive B and BX machines.

The P128 is the home computer of the trio. It is

the third-generation PET and shares many features

with the Commodore 64: 40-column by 25-row

screen display on normal TV sets, 16 colors, high-

resolution 320- by 200-pixel graphics, the industry's

most advanced synthesizer chip for programmable

sound effects and music, redefinable character set,

and animation with independently movable

graphics blocks called "sprites" (also known as

player/missiles in Atari parlance).

But that's where the similarities between the 64

and P128 end. The P128 comes with 128KofRAM

— more than twice as much as most home computers-

can hold - and is expandable internally to 256K

RAM and externally to 640K (896K total). And it

will sell for just $995!

On top of that, there will be a plug-in Z-80 micro

processor board that will add CP/M, opening up a

huge world of professional software, and even an

8088 16-bit microprocessor board for CP/M-86

capability. There's a built-in RS-232C interface for

hooking up modems and printers, Commodore's

traditional IEEF.-488 interface to support the full

range of Commodore CBM peripherals, a real-time

clock, an enhanced Microsoft BASIC upward com

patible with BASIC 4.0, audio system output, moni

tor output, and a cartridge slot for plug-in games

and other software.

High-level languages such as U.C.S.D. Pascal will

be supported, and the CP/M makes possible lan

guages such as FORTRAN. COBOL and APL.

Commodore also pulled out all the stops on the

P128's keyboard. It's the most complete we've ever

seen on a home computer. Its 94 keys include 10

programmable function keys, a separate numeric

keypad with CE, 00, ENTER and math operators, a

key for each cursor arrow to support the full-screen

editor, a large and easy to find RETURN, Pi. ESC,

CTRL, INS/DEL, RUN/STOP. NORM/GRIM I.

CLR/HOME, OFF/RVS, and the full CBM business

character set with PET graphics symbols.

Internally, the P128 has an eight-bit 6509 micro

processor for its Central Processing Unit (CPU).

Commodore says this new chip is "functionally

identical" to the 6502 found in previous Commo

dores, using the same instruction set. This means

machine language programmers will adjust easily to

the new chip, so new software for the computer

should be available

quickly. RAM

expansion will

come in 64K

steps. Separate

chips handle

the color video,

sound,and

input/output,

allowing the

6509 CPU to

work undis-

tracted.

Also, the

plug-in

Z-80

and £088 chips will work "concurrently" with the

6509 for what amounts to multiprocessing.

Game players weren't forgotten, either. The

PI 28 supports two joysticks or four paddles. As on

the Commodore 64, the sprites are totally indepen

dent of the background graphics, include collision

detection and foreground/background priority,

and can be three colors each. Eight of these can be

moved anywhere on the screen at once. There's also

a medinm-resolution 200- by 160-pixel graphics

mode, in addition to the hi-res and text modes.

The sound chip is the same Sound Interface De

vice (SID) found in the Commodore 64 and Max

Machine. SID has three voices, programmable

waveforms, filters, and 16-bit resolution over a
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nine-octave range. (For a fuller explanation, see

Part I of "First Look at the Commodore 64" else

where in this issue.)

In practically every category, then, the PI 28 is the

machine that will set the pace for state of the art

home computers - including price.

The B and BX Series computers are aimed more

toward the business/professional users. Both are

80-column machines with built-in green phosphor

monitors, dual 5-1/4 inch disk drives and detacha

ble keyboards. The layouts of the keyboards, inci

dentally, are identical to the P128's.

The B128, like the P128, comes with 128K RAM

and is expandable to 256K internally and 640K ex

ternally (896K total). It starts at $1,695 (including

both disk drives). It also shares the P128's 6509

CPU, the SID chip, the optional Z-80 and 16-bit

8088 multiprocessor boards for CP/M and CP/M-86

capability, the RS-232C and IEEE-488 interfaces

compatible with CBM peripherals, audio output,

the cartridge slot, standard Microsoft BASIC up

ward compatible with BASIC 4.0, and the real-time

clock. It does not have hi-res color graphics or joy

stick ports.

The BX256 computer offers all the B128 fea

tures above, except it conies with 256K RAM and

the 16-bit 8088 microprocessor for CP/M-86. It will

retail for $2,995.

The B and BX Series computers, then, with their

built-in dual disks, tilt-and-swivel monitors, 80-

column by 25-line displays, detachable keyboards,

and higher prices, will compete in a different mar

ket than the P Series. The B and BX will be stiff

competition in the low-end business/professional

market against machines such as the IBM Personal

Computer, the Apple II and III, the TRS-80 Mod

els II and III and the new 16-bit TRS-80 Model 16.

Meanwhile, the P128 will be equally strong in the

high-end home computer market against the Apple

11, the Atari 800, and the TRS-80 Model III.

If the P. B and BX Series Commodores hit the

dealers by this fall as promised, expect to see topsy

turvy changes as the other manufacturers scramble

to stay competitive. It should be quite a show.

versions of Lucasfilm movies probably could be

expected. Raiders was mentioned specifically. But

Atari also cautioned that nothing would come to

fruition until al least next summer. That should

leave plenty of time to fuel wild rumors.

Atari also announced three new pieces of

educational software, price cuts of about 22 percent

for Asteroids, Computer Chess, Missile Command, Spare

Invaders, and Super Breakout, and cuts of 33 percent

for Star Raiders and Music Composer.

Tl Unleashes Software

Texas Instruments announced a flood of new

software for its TI-99/4A Home Computer — no

less than 45 titles, including 30 cartridges. Many of

these are interactive learning tools, all with color

graphics and optional synthesized speech. Of

particular interest to computerists is an Editor/

Assembler package so hackers can get at the 16-bit

TMS 9900 microprocessor that is the TI-99/4A's

heart. A memory expansion unit and disk drive are

required, and the assembler lists for S99.95. For

the same price, II also introduced the Mini Memory

Module, a plug-in 14K RAM cartridge with a built-

in battery that retains the memory even when the

computer is shut down and the module removed.

A full-featured word processor, TT-Writer, also

was announced for $99.95. And for $129.95, you

can get TI-LO(iO II. an extended version of the

respected educational language that adds music,

sound effects and printer interface to the original

TI-LOGO. Expect all these products by the fourth

quarter of this year.

Commodore introduced a line of software to

accompany its new machines, including games and

versions of popular business programs. An educa

tional program for the Commodore 64, Visible

Solar System, used fascinating high-resolution color

graphics lo show the relationships between planets,

their orbits and the sun. The business programs

arc EasyCalc, EasyPlot, EasyTools and EasyScan.

EasyCaU is advertised as the largest spreadsheet-

type program available on a micro, with a matrix of

65 columns by 999 rows. Versions fortheSuperPKT

at $149.95 and the Commodore 64 at $99.95 will

be available this summer, with conversions for the

P, B and BX series to follow later. The Commodore

booths also were crowded with people playing

some ofthe 13 new cartridge games for the VIC-20,

such as Gorf, Omega Race, Wizard ofWar and Mole

Attack. Five Scott Adams adventure games also

were shown for the VIC.

What's Next?

There you have it... the highlights of both shows.

Hut the real interesting part is yet to come. It will

be intriguing to watch how the various computer

manufacturers juggle their line-ups and prices lo

compete in the rapidly changing home market,

especially for the under-$500 machines. This is

where the manufacturers are trying to reach the

vast consumer population, those who are unfamiliar

with computers and are buying them as they would

any other home appliance. Expect rapid changes

there for the next couple years. We'll keep you

posted. ©
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accompany its new machines, including ga in es and 
ve rsions of popula r business programs. An ed uca
ti ona l progra m for the Commodore 64 , Visibft, 
Solar Syslt'lII , used fascinating hig h-reso luti on colo r 
g ra phics 1.0 show the re la tionships between planets . 
their o rbits a nd the sun. The business programs 
are EasyCalc, EasyPlol, Eas)'T ools and EasyScan. 
EasyCnlr is advertised as the la rgest spreadshee t
type program ava il able on a micro, with a matrix of 
65 columns by 999 rows. Ve rsions for the SuperPET 
a t S 149.95 and the Commodore 64 at $99.95 will 
be ava il able this sumiller, with conve rsions for the 
P, Band BX se ries to follow la te r. T he Commodo re 
booths a lso were crowded with people playing 
some o f the 13 new ca rtridge ga mes for the VIC-20, 
such as COIf, Olllega Race, Wizard ofWor and tvloft, 
A t/fle/(. Fi ve Scott Adams adventure ga mes also 
we re shown ('o r the V I C. 

What's Next? 
The re you have it ... th e highlights of bo th shows. 
Butthe real inte resting part is yet to come. It will 
be intriguing to watch how the va rious com puter 
m~ nuf,t cturers juggl e their line-u ps and prices to 
compete in the rapidly cha nging home markel. 
es pecia ll y for the under-$500 mach ines. This is 
where the manufacturers are trying to reach the 
vast consume r population , th ose who are unfam il iar 
with compute rs and are buyin g th em as they wou ld 
a ny other home appliance. Expect rapid changes 
the re for the nex t couple yea rs. We'll keep you 
posted . © 
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Take the

ENCYCLOPEDIA

OF COMPUTER

SCIENCE

YOURS FOR ONLY

95
when you join The Library of

Computer and Information
Sciences. You simply agree to
buy 3 more books—at
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and charts completely illuminate the
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coverage of every area of the computer
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applications, theory, history and terminology.

Appendices provide abbreviations, acronyms,
special notations and many numerical tables.

An additional highlight is a complete cross-
reference system that assists the reader
seeking in-depth information.

What is The Library of Computer and
Information Sciences?
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processing, where up-to-date knowledge is essential, we make it easy for you
to keep totally informed on all areas of the information sciences. In addition, books

are offered at discounts up to 30% off publishers' prices.

Begin enjoying the club's benefits by accepting the ENCYCLOPEDIA OF COMPUTER
SCIENCE. It's the perfect reference for computer professionals... and it's a great bargain, too.

If reply card has been removed, please write: The Library of Computer and Information Sciences, Dept. 7-BK7,
Riverside, N.J. 08075, to obtain membership information and application.
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Riverside, N.J. 08075, to obtain membership in formation and application . 
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From time to time you'll hear about structured pro

gramming. It's not a single idea or technique, but

rather a cluster of suggestions about the best way

to go about programming. A "perfect" program

ming method will probably never be developed,

but the various suggested "rules" associated with

"structured programming" are worth looking into

to see if there's anything there that you might find

helpful.

Never Use GOTO

Advocates of structured programming suggest a

variety of guidelines which programmers should

follow to achieve easily written, easily modified,

easily understood, and efficient programs. Some

structured programmingenthusiasts say you should

never use GOTO in a program. GOTOjumps out

of the normal "flow" of execution; it makes things

unclear because its purpose within a program

cannot be quickly understood. Other structured

programming theorists suggest that a program

should be llflowcharted" before the actual prog

ramming starts. A flowchart is to a program what

an outline is to an essay: it illustrates the main ideas

and shows the path of execution which the com

puter will follow when the program RUNs.

Related to flowcharting is a third idea as

sociated with structured programming called "top-

down" programming. In brief, this means that you

make a general outline or flowchart of the main

parts of your program before getting down to

writing its individual subroutines and specific

parts. This could mean that you first program a

"main loop" which is a series of GOSUBs to sub

routines written later. (With the opposite approach,

"bottom-up" programming, you write the sub

routines first and then tie them together at the end

with a main, governing, "top" routine.)

"Modular" programming (breaking a program

into smaller parts and solving each separately,

using many subroutines); organizing DATA lines

or files so that they are clearer and structured in a

way that reflects the structure of the program

which uses them; indenting program lines so that

you can .see a loop in a LISTing —all of these can

be found under the umbrella idea: structured

programming.

10

20

30

40

50

60

FOR I

PRINT

PRINT

FOR J

NEXT

NEXT

=

I

=

J

I

1

*

1

TO

I

TO

10

500

An "unstructured" listing.

10

20

30

40

50

60

FOR I = 1 TO

PRINT I:

PRINT I *

FOR J

NEXT

NEXT I

10

REM

n
= 1

J

PRINT NUMBER

REM NUMBER SQUARED

TO 500: REM DELAY LOOP

One aspect of structured programming is indenting loops so

thai they are easily seen.

How you program is up to you. There are two

general approaches, and each has its passionate

advocates:

1. Improvise as you go.

2. Plan everything first.

The recreational programmer tends toward

the first style. Type it in, RUN it, "how did that

happen?" try something else, fix up problems,

RUN again, and eventually it works.

The Special Requirements Of Group Programming

Professional programmers work under entirely

different conditions. They must communicate with

the computer, of course, but they also must com

municate with each other. Their programs must

meet standards. Documentation (explanations of

what's going on in a program) must be thorough

and clear. Often they work in groups, as part of a

programming team. A job is broken down into

pieces so that each programmer is writing a sub

routine of what will later be linked together to

become the main program. Unless things are well

coordinated, group programming will be unsuc

cessful. It would be like an auto factory where each

worker made a personal decision about where to

drill bolt holes on his piece of a car. When the time

came to put it all together, very little would fit.

For somewhat similar reasons, many teachers

would favor structured programming. If you had
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From time to time you'll hea r about slmcl uTed pro
g ramming. It's not a single idea or technique, but 
rathe r a cluste r o f sugges tions abo ut the best wa y 
to go about programming. A "perfect" program
ming method will probably never be deve loped , 
but the various suggested "rules" associated with 
"structured programming" a re wo rth looking into 
to see if there's anything there that you might find 
helpful. 

Never Use GOTO 
Ad vocates o f structured programming suggest a 
va ri ety of guidelines which programmers should 
fo llo w to achieve easil y wriLLen, easil y modified, 
easil y understood , and e ffic ient programs. Some 
structured programming enthusias ts say you should 
never use COTO in a prog ram. COTO jumps out 
o f the no rmal "flow" of execution; it makes things 
unclear because its purpose within a program 
cannot be quickl y unde rstood . O ther structured 
programming theorists suggest tha t a progi'am 
should be "flo wcharted" befo re the actual prog
rammin g starts. A fl owchart is to a program what 
an o utline is to an essay: it illustrates \he main ideas 
and shows the path of execution which the com
puter will follow when the program RUNs. 

Related to flowcharting is a third idea as
sociated with structured programming ca lled "top
down" programming. I n brie f, thi s means that you 
make a gene ral o utl ine or fl owcha rt of the main 
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writing its individual subroutines and specific 
pa rts. This could mean that yo u first p rogram a 
"main loop" which is a se ries of COS UBs to sub
routines written later . (With the oppos ite approach, 
"bo LLom-up" programming , YO ll write the sub
ro utines first and then ti e them together at the end 
with a I1lai n, governing, "to p" routine.) 

" Modular" programming (breaking a program 
in to smaller parts and solving each separatel y, 
using many subroutines); o rganizing DATA lines 
o r fil es so that they are clea rer and structured in a 
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way that re fl ects the structure of the program 
which uses them; inde nting program lines so that 
yo u ca n see a loop in a LI STing - all of these can 
be found under the umbrella idea : structured 
programming . 

10 FOR I 1 TO 10 
20 PRINT I 
3 0 PR INT I * I 
40 FOR J 1 TO 5 00 
50 NEXT J 
6 0 NEXT I 

An "unstructured" listing. 

10 FOR I = 1 TO 10 
20 PRINT I: RoM PRINT NUMB ER 
30 PRINT I * I: REM NUMB ER SQUAREO 
40 FOR J = 1 TO 500: REM DE LAY LOO P 
5 0 NE XT J 
60 NEXT I 

One aspect of structured programming is indenting loops so 
thai they are easil y seen. 

How you program is up to you. There a re two 
gene ral a pproaches, and each has its passio nate 
ad voca tes: 

I. I mprovise as you go. 
2. Plan eve rything first. 

The recreational programmer te nds Io waI'd 
thc first style. T ype it in, RUN it, "how did Ih ll l 
happen?" try something else , fix up problcms, 
RUN again , and eventua ll y it works. 

The Special Requirements Of Group Programming 
Profess ional programmers work unde r entirely 
diffe re nt conditions. T hey must communicate with 
the compute r, of course, but they also must com
municate with each o the r. Their programs mllsl 

meet standards. J)oC/l lI/.enla l ioll (ex planati ons o f 
what's going on in a program) must be thoro ugh 
and cl ear. Of le n they wo rk in groups, as pan o f a 
programming team . Ajob is broken down into 
pieces so that each programme r is writing a sub
ro utine uf what will later be linked togethe r 1.0 

become the main program. Unless things are well 
coordinated , group programming will be unsuc
cessful. It would be like an auto factory where each 
worke r made a personal decision abo ut where to 
d ,·ill boll holes on his piece of a ca r. When the time 
came to put it all together , ve ry liuJe would li t. 

For some what s imi lar reasons, many teache rs 
wo uld favo r structu red programming. I f yo u had 
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BUSINESS and UTILITIES

MAILMASTER ( lyl PtICC: $39,95 Diikeiit

- ■ - l -,- Ic* i ■ ^ ^ =■. ■*.;.? fc ■ j . "i i •:,-..'., i »jum p l i.! i ■

linkAJ luflK. addrru, II Ifllnln *«di ud ■ ptofK nutPbff JW dDpMf 4 Wtri

*uh tut TV liaiulir i , dukipact id'.. ■:?• ■■ ■ i. fj. ■ n fcho»n i: «fl hbh Labr ti

ung |up code and itphiBci^l u performed b) i T»u ra*chm< lm»> t>e F»irned lr: a* J up.

PERSONAL FINANCE SYSTEM {A*iiJibl* for ||| eompultn)

drdufiiblr iiejui. Pf-S *il] un and luhnuiif »fnun bn P">«, uidckiptar infofmu»ri

droned »drtt>T maun or by p*jw. PF5 w»|[«vtti product monihJ> bu |rapEn ol your iiprrn bj caLrfory! Tha po-nfd

pa^La^r rr<|uiiri or.l> one dJik d/|»j. mimmil mflnot} (!4fc Alan. UK NQflh Sra/]anJ will HOftupla 6COr«ord.i per Juk

Price: J39-.95 Dis

tipcodu

FAMILY BUDGET lApple i^ Aliri only}

hA*lll^ BUXjIIqiihi CDAiflUnM finamial rfc

JiHrr

[icjoki T«ori] o P )ll£rrdi

»rll « ifl 3 payroll 4Ad tt»

iin-d ufto-fajiuEdHHubjn

Optra VO
ti dtduciib

- You da e

Quiurti

j mil beabw i

lr ilcmi and |

Ukrdufycuf

till iFlnnfd a

Pric

9 kctr Ei

builBDh

ULdclU

Kuulbr

:: J 34.95 Dilketu
k> of cuh and eredi

duaiAb FAMILY

!(E cflLlei ID aflj Of II

jin txKDpfclr mL'o

INTEUSK tr\nrionl>) Price MV.« LJ-nune

rfiniuih » full dupJfi modrm <r«quirrd lor u*o In one rood* at «wraikxi rou. fMr connrci io ■ dila «r.*r |f|.. The

SUURCtof MkioNcii ind Ljunrll, luad dm ioth u n«l quouuom onio your dukrfir foi libd i*win| Thu pcail* p>

AjUttmllv. pEoiUmi -nlien b. BASIC, FORTRAN, fit. DUJ be butll afl-lmc uimiihr mppoft Mil editor ind lairr "up-

l«*d" io lADiher tomrmtri. milmi itn Aiui a my inun icimioil F«*n Ann BASIC pcofruti mif be upk*dfd
1 urthfr. a LitmiTuml (lLctl]> bf bull of^l.pf aod >jVi] |j[«i n CDIiCrOlliat inpul tar a linw-ih*r* ijUaz. Thai u. (ouuDifl

rtquimi)

e mdl«U fon

multiple cv

computer*)

ii Jf-njr*J I.--

Price Sl49,93

euurn, PAYFIVE

i fcTupio 1*1 nnpkiyert" Tbt pt> ncUnli alj br hni-

m fcr pty pmadt. vul^hfi ihecu be uifcj in tUTCOnv

cfy «tD flocum «n fd »nh ■ JOO f4j( mi/lull TiKQUPu&l

*d (0 lh( icri*kir pul(hu<

Pri«: 112,95 C*ntMt/*I6.9S DitktMe

lUpemurVri. &ff&r* |Ui(l| iHupprnf, il *JI rrftund JCaat

l) you irujppmi h*l and fhf 1ola| to« Afldinj, itcklmt,

Price: S59.95 DUnttl

i cmzi arc ca'* dm cnlEf Jr.^ctre m n cc— ;j;*

T AX OPTIMIZED Hu brtn [JvotcufthLt ftdd leued in CPA oTt

m rj« tax OPTIMIZER b u deaucii&fcf1

iti* till IHlbMt Hjf tr^TfUof] WilhUTIL TOU

IdI poxilfi. rrilbxBlf hcToii |e | hud wfi

TURNKEY AND MENU (Aciri only)

KE»

ttoiiraiiiQf

ltd prtioim

Price: S 17.95 Ditkciie

profTarn disi nif fo hf maJ^firt, i»d tlll»#* iKf LjiitMnrai! The TUKNkEY duLCTEr aJraccmn *ilFi DCS 2 □

iniliuJfi tnotHcr pf&isan. MENU MENU [tin the rviicnuul your dufceitr *Jph»f*rtK*l)i, ind pmnm ibf nuuuai cf

BASIC tfOtram tm [Fie dnkrttf bf !TP"V> VBtk l«>. TURNKEY and MESU prDndr you ■«& tar iWifj Uj njr any

Prict: S29.9i Diikc

l kt tt lOOll fuf

SKiIlaEor.i Vou c

i dbl) dm -Lin

STOCKAID t

o>ir< 1*Cajn a

ptbiliiy flT 1)9 d

Price: 529.95

HODGh PODGE (Apple 4BK ind A

Irt HODCE PODGE &r jtui child'i rear

ptmnt" Fettled io thr irilHor numbc! of

Irom aae. 1' ■ id T HODGE PODGE u ■

pumt m EdoadH Srr ihr ncclltpi r*v«

TEACHtRS' AIDE (Atari only]

TEACHERS' AI[>E UOfiiiiEi of (hrcr Dai

iFICIIflrtlrltimof taiying k*<li flf diffk

(111) b* irihrd bfllh on thf final 4Mwer ant

ur pio-ihlrd tort ii *«j] The third modu

n ih*E iru toni ritad dl-mOR itrpi can b*

PHARMACOLOGY UPDATE 1 PET
Thu ii -i- \ m ■ ".:■' ■ ■■- edumtoaal «

LPDATt -a» -t.eieu by* R.N.uim<u(

Thu pitliitiomn tn (»0 pvu. Tnr Tit^

pra-tdq b«hconcqe inforrcalion ind pn

and *h*h U thr^dcirw of>ouj undrma

caihllrillllordiihriEe.

EDUCATION

ui dhknuufy)
n Pitumf an, kc, c

hr criojrn kr> Thr pr

rujn-irrLJTudiiini Era^l

-10f Ehii»rt> pcpula

moduki (onumrd in

^ty Thr w^arkl rood

□e on thr lutHoU] tn\

fOTLlLlli ofnlltLUOapf

tipUTtdahtti-nlMhi

only)

1 fifn:r »jlh tnr aid.

j«n ii a ax pair enu

h.ii! rjuntjoni Thr w

j2j °r ih" i(" miiei

TliACMfR'SGRADEBOOK j Apple 48K dual/italic d
11 At HI R S OBAUEBOOH il a tt"V*

r»MuHii, jn4iiih«i« out *U,eda)a to

1-5*1 "ilKh tan b* rnurpd. nJilid and pt«i

■he n™rn)or ptiBEfd in >anoui *ayi, *Hh

(CWed ("(»of rvocfrd"! in it\t ctKU cp-u

r P*ii*oid pfDfecTrd

uploiinf <UlKton

m«4 rcludti rourn, a

. -i: . -'|"r: ,-

Price: 114.95 Cm
& jour A.ppir i-il] roulr m 4 differ

>gr*flii piptiii^., Lo4of and Wund

Kg de\Kr wKrch bunei ■ nt— dinvt

HHtSia_95 DilkeTIt

mi and tniniunn '-hap-

iradctfh[roTeh.ldnn

rwmi 10 ihr use Df coni-

proirim >n INFOWOPLD ar>d SOFTALJt.

Pikr: 1J3.95 C-«

r- ptDfrun The lir.i in,;- pr

ikcoiuoiiof rqulnplication rtool

(f>m ihr long huind ptocfdujf V

Kucnif, dui pafiriuLailf ntt ft4lwl

■rmaadc ji ordfr r0 ckwtf dcnH

Pnct-1169 ^

iic*i ptoleujon ira&rcurcomini

fa pncrkmi pAAncuKoirjfuE ud

jal "fiirt n rjj> b*«3 ono 11 itcuoa

wd p«r coiUUU ol 11 profiami

ti Thu p«ikage hu vtti tducaiv

iveJ IM

nc diik i — nh up 40 90 HudcnU per

maifi iruj grade* Wimut rrpo

Ji ri ud common :.■ kcifl Bfld

-mint and *r<J -docjmrncrd

ttc.S17.95 Diikrtie

vkln addition and iLjb-

mi m »"rt.h r.he iiudeni

nil irveb oFcofAplniEt

t &f it* dniina nwdulr

if cipriAct

) PHAHMACOLCXiy

rlacfi of Dku vctiont

ue are irrtd \o the mi

fill 'ilur for Ihr brajn-

np-kdie. Available on

cc: S4fl,9S Diikeirc

oorr It lupporU up ijj

Eauh Tfti^aJ iflfvma

■l nu^ H tJ.fpUTvd |on

n Thd iyuem hu been

ORDERING INFORMATION

' Mailer Cud. inclu.

c p

i MftASlC or [IASIC«

Lw available nn V." dtlki. North SC4J and Uibarne form.

0ir»m*al vour local wll-ir* deakr Write rafdaaMdeKnpOaniaMhtttfcrrf Other

DYNACOMP, Inc. (r>pt. e>
1427 Monroe Avenue

Rochester, New York 14618
24 hour message and order phone: (716)442-8731

Toll free order phones: (800)B28-6772
(800)828-6773

Office phone (9AM-SPM EST): P16)442-8%O

STATISTICS and ENGINEERING

DIGITAL FILTER (AvtiLibk for ill compuienl Price: S39.95 riHIIUfWII Dhtlffl
DlCITAL Fit TIB u a cciT.p#rtwni[*c -?■'■ pn*xufl( ptDpuh ■hich pfmvuilhf u«r Eo dCM|B >U o-r fJlrT funclxn ■-'

clnoKfroa iDeBBof fUur fam, !■ Uw npbrv dcv» n»o« tfl* *ape ot ihc E;cqu«cr uuifn fuflciflo » ip«ificd n

dir«il> erjf-,r| pnnuahni LhrOruEd fJUr coihT. tathr menu KtOtk, idnl Lj- [*i., hi^h pm anJ baniTjMH niEonnuybc

i;,--^!."!.': ■ ■»-' , J., . • ». - j :: mY* ^lunbrrof pomtiurd i/i En*t*Jojl*HOO Tb*«Tihefinu>optional!) *iiobr

ni fufKUn Ifl ■■^■^-■^n, nuhj'IUfe B«U(T*0(ia fJtni nif be idetrd. FcaEum of DIGITAL

of it* 4»Xt bttwt uufafLC r.hmni. ji »r!l ai Jur'n C^ l^e ;?rO«7l !il|!l f*f<iiort Alu ladudnl

ir. rcUH^tl iftd ediusi procedurei

DATA SMOOTHER (Not ivflilibk for Aliri) Price: I19-W CuuOl/S23J5 Dbkcilc
T*H ■?-*. »l "ii unotunini :■ s ,m-. mi) bf uwl IP raprity derive ukTuI infiniuM^n ffom QOiiy buurxu ami rr.jirtf nn|

dctivKiivi caKuLaEicn Alto Imludnl n automatic pioELini of the mnul JlLa and unoDthcd rciulli

FOURIER ANALYZER lAvtlliBK for (II compuienl Pricti SI9.« CtlKllt/S2J.«) DilktIIC

Ik lEu profiam to fun.ni r.hf lEfk^umfy ipafiaol EnruEcd durlUoA iifuli Th< f'^'l-'»m fnium imonarK K>Ln| and

Phuoq c/ ibe input dm ud retihi. ^r.^. <_ .-^ ,.',v i -.. :? >-•' ,-t*i i. ■ . -r1 .-'^ r*tin-nnn \utb firWmdrt

TFA (Truifer Function Aniljief) Price: 119.95 Cusetie S23AS DhkcttC

"■ ' ' : '?*---j ' '-a - ;j ii(:-'. ■ -.!■< K jtefl io ff*llu*lc ihc Lianiicr [uflttwiu of ifilfBQ Hjrfi U ELi-fi a mpL fifruM

inXOKmci-onenirddrciticI rtflm Joi'ffequrtvv pl*l *j wdl »ni*u f^inril laium Whnm FOUHII-R *SA11h'I^ 'J1

iigncd tor educilunaJ and utcniifH: utr. TFA iiu cnpnminj too] A'ijl*6k tot ill computed

HARMONIC ANALYZER (AviUlMi for ill compulm) Price; 124.95 CuKtH/KtH DitkcEir
HARMONIC ANALYSE R >» dritjiKd for the ipmrum uilnn o' repdm^r *a-tformi fttluiti mduJ* data Tile imfji

1411. tdfllM Ifid ifCKIIf fflrK^d u xLI u JtEl VxJ iptcUwm pkHnnf On* puluuli'lf unique fatiljlj H that Ihr^pul data

nRd.n(K bcrquAllT >I*((d di n ocdn '.-< -<\ t.nil Juj .< . c? J ir : icubx tplJif inurpcIXEdnilUKJioClfil(Ihf (Mlfl fUf

rrqivrtd by itu FTT ■liorichm.

Fk LkltS ANALVQl. TFA >ad JUKMOMt ANAE.¥^£R ti- be purcAUcd LOfClbcT '-.t fl .< — -■«.' , ■ - of 111.4]

<[lift* CUKIEHI Ud 1«1 « J(bl« dlllfflfl)

REGRESSION I (Aniliblc for ill compnicrsi PiktS19J« CrtttOe/S23J3 DUxflc
BE^BESSION I II1 - - , r ii-' ficrpUOOlJl? ^u-.iiftO-t,' ^ kui ■, ±l-c- "patyrmmal" ..--' • • -» pfOfnRi

ncnE. pf 1 iod mj(h morr la kddirioa. not TiU iejj br Irxd oHhoui rrrnlrnri| the data HEGRES5K1N I n intiittS Ihr

ooriKrtiDot profrun in uir dau uulfirt tofftut Ubtvy

REGRESSION II (Aviliable Tor ill campuim) Pricr: SI9.95 CtWttt/lU.H [>i»k«Tr

PAHA FIT 11 duipfj In hiriJI< lhav (u« id "r'.ich thr paiamrtrri ur unbcddnJ ipomblT nonlmra/l>t ui Ihf Hi I ml tulK-

itOtt. ThcuKi nmpl> in mil ihf funcEiOiuJ form, >K ludJJIf I ht pu tl—ftti (Alll, AlJl, tv ) *1 oncot mart BAML Ualonrnl

hnn. Dau. rnuJli and rniJuaJi may &r nunipiilaJrd and pkXErd a! -ilh REGRESSION J L'v- REGRESSION I for

potynotmil ntuiLi, and PARAFIT (or ihoie nm[>baitd fkincboni.

MULT1UNEAR REGRESSION tMLR) |A**iWi*c far il ctmputmr Prict S24.93 CasieaE3a« Dakeot

MLRLiapmTIruKnaJiO'f[«Bic i4CkJ|( tOf analynflj dau ku CWitumni (wo C* mo*t Umutw tfld*ptpJtni ■ *rnSfci Btuln

pftf«mirif The half rtliUhHi calculal^a. ihii cropim alu> prs>ida ui) ID w OaLa raEry, sTotap, rcfnoaJ tnJ tdiliFut

i -w r-a» LQEtFrOfAU UK whiUOfl &Tiuppf»im* »*J«fi (*r Ihr iDdependrnE t*rubki Thrnumbcror

bauifd doI> by Ihr available nwrncj

REORESSK>S I, It ind MLLTtLISEAR REGRESSION mat t* pwrchucO iepih*f Ev 191 Ii UKitt niKiid) « 1*> «

ANOVA |Noi mflaUl on Acmrl cuuiie « f« PtT'CBM) Pricr $39.95 CBHtUAUJ9 Diikei«
la ■< pan ■■ ■ Ar^OVA '±] tl -.■ • -i\ r -■ !■!■- hti teen linum) io tin Uric nuunlrtirK ompmm No*

DYNACOMPhMtiouilil Ihr po*n ot thu method loimall i,ilrrm rm lhaic cM^efUnE «ilh ANOVA, <rttUVrMC0*4P

ian+m paclM' mchlflfl the 1 ■(,, JrwaT und N-w* ptmdur" Alw prov«lfd arr Ihr Vatri ?KP laflorial dhijm. hot
[hott unfamiliaj- «:in ANOVA. do no! *orrj. Thr actofapajifiDi docujnriiiaijon »*i *nrim id amroiial ruhmn (by a pio-

fcuor in Ebe iub|eaf ini unn uuieioOwi iDnoducUoa lathe lubjen. Acnrtpuiymi ANOVA m luppon pronim tot

BASIC SCIENTIFIC SUBROUTINES. Voltimei I >nd ? ^N« ivtiKbff for Alvt)
DVNACOMP ii ihr cuJuuvi dmnbuEw fn Ehc HftvBl fcrmJ 10 Ihr papuUf mu S^S/C SCtEJVTIFtC SUBHOUTtHES,

I'ohimn /and^bf T HmtflfKhfltw*a^wniKmratj iftHIi'jp; d Thwi«browiDnha>*bHn«u(nbln] a-.,>-jir|

to (haptn iDfluJnl *i!h raifi coUHirin u a rmi prDpam *hach irl«it and daTiorLUiaJa each kibroiHinr

Vttamt 1

CoQacEiaa H ( r.i.-'fn .' *: - 1 - [Ji:i uj funcriDn ptaHiuif. furaplri uiiMl ud luauon

Cofiecuoq *l Chaput 4 i Fictttdcd mmu ajtd vrcrof ufcfaiwm

ColkcEiOn r] Oiapfrji ) and 6 - fliniom Diuabrr frnriaEoti (Potihui. Uuuun. n; F. vin ipptolimn->ni

Pnc? per colkclJDO 11*93 Caratle'12D9S Ditkfllt

^1 thr« nJlrtix™ air avulablr&iIMW(iJraec4Hettn>and SJ3 «5 |Jyk dsicti«j

VahwZ

Colkciwi f I: Chtprcr I ■ Lineu, polrnortuJ. inuJiidlimennoniJ. Etaruinric Icul *0juim

CoDrcUon M. Ouptrr * ■ CORDLC lODronniaiwb io injofuntririr. hrr*it>obc. ^wnmciaJ and lovanilinK

CoUrCllOFi tj OupCfl 1 ■ Titk iniCTpoUlUD. diffrrcnuauoD and intrjTaLon |!^rwioa. LaGraajr. ipfeiml

CodcdHH *- i - A - MnAodi lor ■" ■ - .*< ■■ r ml rood of J

lfarf 7 ■ MAhodil Tof findA* OtrajOtpki iwu of r,-..r^i

jpr 1 - Opmnnifii tr, vrrpal dnccBi

niOA 1|4«S Ca»fne/Ili« Dulmt

f i>i i1 i [of 3»V5 .ii"-iWn!J 1 IlZftt ■■ > .i . i>r -■>

ftcouae .he leiu ut i -rill i*n of ihc docuBCfiraLDri. a^iVrT SClt&TJm' SVBJtQUTtNES. Vatomtt lend lui aiilablr

lion DVNACOMP:

BASIC SCIEOTIHC SLTB*0UTlNt5. Vot ] i3\1 pagai Jlfl.95 f 7S< p«l±|e

BASIC SCIENTIFIC SUBROUTINES, VoJ : fTO pa«ei|. MJ.« - JJJO poilafr

S« revWi in KlLClBALlD aid Dr. Dobbi

SOFTNET iAppk II, 4BK. dilkeiie onlyl Price: 1IJ9.95

SOFTNETrnaT btuKd to ^iflV modcli of liquid piprtinr ifUniu Io f >Eu>i< If*f flow ptf fomajtcr Up to liOnoda *lh

VP i j (50COfLhfctirtirbmrriLi '-t, r* nm-LittJ. ■_-.! rti4.*Hii qta; hcoolhfltd 10 , -n ir lujn rnodrli If >. j i t ui*oNrd

in waLrrdiiUituUai lyurnu, cbrfRKaJ fhiid fk™ r»oHen*i. buJdinf plumbirif. ot nn.li' ucuauoni, rhu n lAkdol u,*.,ut

MATCHNET (TRS-M onl,) Price: J19.95 CM«tt*.«3r95 WAMU
ft ohm Eakn d4>llQ Hrfl[j*riT ortL-r^r i- L Pioi , -i'.' -f ;.-•- t Fo* i|--is 'rl;;L:i;^ Take a rf-. -rth

MATCHNET ud jou -iU ha»r tbr Q. frnqL>mt-r ropwKBAd irfkcuofl COrfrmmE] tot inyoliw*tvf iTMicTyfi) Ml-O*ll

Youinpcn iMic^iroa^lo^iAEjrdaAer BDdMATCKNETckkvtarciirxR.C, (utd Lt valu ud ptou land/or prvu> ihc
frequsicr rnponit ud rrfbeum coeffmenu for etcb n*ifi|unEi«i Tlr rf. -.-i ^ i- ■. ;\f.i- rrmrmtm >rim rv ukeo

do lim br hand tnd lorn MATCKNET1

ACTIVE CIRCUIT ANALYSIS (ACAP1 (ASK Api>lt onJv) Price: 133.95 Cuitflc/S39,« Diikciic
Wiih ACAPTOumiTaniJTicincEnpDfuf ofuKuieof pculteaxnpDnrni (ucub Thrdicuit m*y btpfuhnl ai rqual iirpi
in frtrjumej. and thr rnuHim CDmpkl iolU|naE uch conponml juncture enmiwd, (h< fprqumcy iripociHof a Film of

wmetttia nuji [■* C9BC4tid> ddCfmUKd »ilh iripKi la bolh afliplllUik and ph-an In addjlmn. AI AT pmiu i lUlUUCaJ

•fl^WOf (S<r»jUtaf yoJTMjiropt^vwtwruch rni^ fro™ lo^ai»*»n*Uouin^f ((^p*»«l* ACAP a ru> Ed Inm ukj

uK CDCbE dmnpumi mtr b* karrd OnU Uurtlr or dulrlre IO b< rfCtlfed u 4 Jtfl Im for ra«iitcn or ediimi ACAP
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to grade twenty programming solutions, your task

would be easier if all the students' programs were

following general rules and were easy to under

stand, [fa student program is extensively com

mented with RKM statements, if all the subroutines

are clearly identified, if the "flow" (the path of

execution) of the program is straightforward and

obvious — the program can be more easily analyzed

and evaluated.

Also, students who are first learning to pro

gram might find that the additional, formal rules

of structured programming aid them in grasping

the elements of programming. On the other hand,

other students might find the same rules cumber

some, an unnecessary burden. Because program

ming is both a science and an art — it could be taught

either way. Some students might profit from com

prehensive "laws" which must be followed; others

might need the creative freedom of the artist with

"rules" kept to a minimum.

It's Your Decision

Clearly, this distinction between the improvisalional

and pre-planned programming styles is somewhat

artificial. All programming involves some rules

which must be followed if the program is to work

correctly. The heart of this issue is deciding how

many rules, how much formality is useful. Certainly,

those special situations involving group program

ming, such as the classroom or professional pro

gramming teams, are operating under special

constraints which require special rules.

For the rest of us. the benefits, if any. of the

various structured programming notions must be

determined on a personal basis. If indenting your

loops helps you in some way, by all means do it. If

you need heavy RKMarking. RKM liberally. If you

think using GOTO is perilous, avoid it. Your per

sonal si vie will evolve, and you will naturally use

what you find useful and discard what you find

unnecessary.

But be wary of the idea that structured pro

gramming (or any other "solution" lo programming

tasks) is a cure-all. As Raeto West points out in his

book. Programming the PET/CBM, "...the sad fact is

that any complex program will remain complex in

whatever way it is written down." ©

^ ^
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This personal budget program is designedfor the Atari

with 16K and a cassette recorder or Commodore PET.

To adapt the program to Apple or VIC, see the accom

panying notes.

Household

Budget

Manager

Richard Kalagher

Vienna, VA

This program will allow you to enter and store all

of your household check and credit card expendi

tures. You can allocate these expenditures to budget

categories that you define, review selected portions

of your expenditures, perform searches, and calcu

late sales tax. And.you don't need a disk drive to

save the data! All data automatically becomes part

of your program, which you save on cassette at the

end of each session.

When I first tried to write a cassette based data

storage system, I found that storing and reading

data from the tape was not only somewhat unreli

able, but painfully slow. However, Bruce Frumker's

article in COMPUTE!, August. 1981, #15, solved

the problem. By using the "dynamic keyboard"

technique, this program stores any data you enter

as part of the program. You just need to SAVE the

program on cassette after each use. And you will

find that the program will run faster than a disk
based system.

In order to save memory for data, there are

not many REM statements in the program. Lines

8-113 initialize the program variables and fill the

array P with the values in the DATA statements on

lines 200-230. (You could put thirty zeros separated

by commas on line 200 to save typing, the first time
you run the program.)

Array P contains all of the saved balances. P(0)

is the line number (minus 10000) where the next

set of data will be written. P(l) through P(26) con

tains the balances in your budget categories. The

index corresponds to the letter of the alphabet. For

example, if you have a category called "Insurance,"
its balance is contained in P(9) since I is the 9th

letter of the alphabet. You could, for example,
increase the balance by SI00.00 (if you made a

mistake) by hitting BREAK after the main menu is

displayed, typing in P(9) = P(9) + 100.00, hitting

RETURN, typing CONT, and hitting RETURN

again to start the program running. P(27) is your

checkbook balance, P(28) the last month, P(29) the

last day, and P(30) the Unallocated Deposits

(explained later). Line 232 contains the current

year which you should change each year.

Lines 999-1999 contain the main menu. Line

1 155 sends the program to a given subroutine.

You should be able to determine bow each sub

routine works by studying the code and the de

scriptions below of what each option is used for.

Just remember that most decisions are based on

the ATASCII code of the first character of a given

string.

The budget system is simple and straightfor

ward. First you decide on the budget categories

you would like (e.g.. Household, Automobiles.

Savings, etc.) When you write a check, the computer

will subtract the amount from the budget category

and from your checkbook balance. When you

make a purchase with a credit card, the computer

will again subtract the amount from the budget

category, but it will add the same amount to a

credit card escrow category. When you pay your

credit card bill, the amount will be subtracted from

the credit card escrow category. In addition, you

can search for and display the information in many

different ways.

Setting Up Your Budget Categories

You must select your budget categories and the

names of your credit card escrow accounts. There

arc- two restrictions:

1. You can have a total of 26 categories.

2. The names of each category must start with

a different uppercase letter.

For example, you cannot have "Mastercard" and

"Medical" but you could have "Doctors and Den

tists" and "Mastercard." I recommend that you use

a small number of budget categories (i.e., 8-15).

For example, I include my mortgage payment,

utilities, and major house repairs in one category

called "Utilities" - but the choice is yours.

Similarly, you can have a separate escrow

account for each credit card or you could lump

them all into one category called "Credit Card

Escrow." Again, the choice is yours.

The DATA statements in lines 9000-9500

contain the names of the budget categories. You

can use these or make up your own using the above

restrictions (remember to begin with an uppercase

letter). The order of the categories is not important

(unless you want them in a particular order). Be

sure the last statement is

9500 DATA END
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MOUSKATTACK
From On-Llne by John Harris

You are Larry Bain, ace plumber, trying desperately

lo finish installing a pipe through the dangerous cor

ridors of Rat Alley, before the legendary man-eating

rodents can stop you! The last plumber thai entered

disappeared without a trace, so be careful!

48K Disk,"534*S: J2
Now Thru Sep. 1 You Pay Just $27.96

PACIFIC
COAST

HIGHWAY

CANYON
CLIMBER

SLIME

From DataSoft by Ron Rosen

Fast-action game with good graphics. You must try

to cross the Highway without getting hit by the rush

hour traffic Once across the highway, you must leap

from boats to rafts to cross the Pacific Ocean. One

added challenge: you're a tortoise!

From DataSoft by Tim Ferris

Great outdoor adventure! You're at the bottom ol the

Grand Canyon, trying to scale the world's toughest

wall. If that's not enough ol a problem, there are

three challenges to (ace along the way: angry sheep,

threatening Indians and attacking birds. Action-

packet) game you'll really enjoy.

16K Tape or Disk, fewfe
Now Thru Sep. 1 You Pay Just $23.96

. Now Thru Sep. 1 You Pay Just S23.96

From Synapse by Mike Hales

Large drops of "Slime" fall from the sky onto your

ships. If one drop hits your ship, it will sink. Use the

triangular diverters to aim Slime Into buckets on Ihe

sides of the screen. If Slime falls Into the ocean, the

level of the ocean rises. When the ocean reaches Ihe

top of the screen, the game Is aver, and your score Is

calculated. One-player game with excellent graphics.

16K Tape or Disk, $29.95
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WARLOCK'S REVENGE
From Synerglslic Software by Butch Greathouse

You're leading a group of adventurers Into the evil

warlock's underground empire to recover the treas

ures he has stolen. Your party Includes a cleric, a

thief, a gladiator, a strongman, a magician, a wizard

and an elf. You must select the best character to

lead each part of Ihe adventure, as each has special

powers and abilities you may need to gain your

objective. Good luck, and watch out (or the Torkies!

40K Disk, $34.95

From Synapse by Mike Potter

Two-player interaction combat game: the underwater

cities and their destroyers against the helicopters

and submarines. The helicopters bomb the ships;

the subs fire torpedoes at the cities and surface to

fire at the destroyers. The destroyers fire at the heli

copters and drop depth charges on the subs. They

can also lower men into the ocean to rebuild cities

hit by torpedoes. Top and bottom halves of screen

scroll separately for maximum field of play. Great

graphics.

16K Tape or Disk, $29.95

ULYSSES AND
THE GOLDEN FLEECE
From On-Llne by Bob Davis & Ken Williams

The setting Is ancient Greece, and you are Ulysses.

The king has assigned you the task of retrieving the

Golden Fleece, kept from men for many years under

the protection of the gods. On your Journey, you will

encounter the song of the Sirens; one-eyed Cyclops;

and the famous winged horse, Pegasus. Ulysses is

known as the most dating and skilled seaman of all

time... it's up to you to prove it!

40K Disk, S39.95

CONTROLLER
From Microcomputer Games (Avaton Hill)

You are the air traffic controller who must make

quick decisions,. .or you might cause a mld-alr

crash and lose hundreds of lives! All acllons are In

REAL TIME—aircraft will maneuver, use fuel and re

spond to your commands as a real plane would—the

computer won't wait for you. Aircraft are plotted on

realistic "radar scope." Heading, velocity and alti

tude displayed on separate chart. Select up (o 8

planes: choose from 3 types with 3 levels of difficulty.

40K Disk, $29.95

DOMINOES
AND CRIBBAGE
From Creative Computing Software

Challenge your computer to a game of draw Domi

noes. You can repeat or alternate draws, but you

have a pretly tough opponent who knows all the

rules! Or, can you beat the computer In Cribbage,

and be the first to peg twice around the board? An

exciting challenge with graphic display of board

and cards.

16K Tape or Disk, $19.95

CAVERNS

OF MARS

CROSSFIRE
The aliens have taken ovBr the city and everyone left

peaclbly—except you. You are surrounded by the
laser firing hordes. In this exciting arcade game

your chances of survival are slim, but you can make

it—il you don't get caught in the crossfire!

16K Tape or 48K Disk, $29.95

Visit our other stores: Sevan Corners Center, Falls Church, VA • W. Bell Plaza,
Coming Soon to Columbus. Ohio

By Greg Christensen from APEX

An award-winning arcade game that will challenge

your skill tor many, many plays. You command the

fighter Helicon VII on a mission to invade the Mar

tian high command. The headquarters are located

deep in the caverns, so you must descend through

radar, rockets, laser gates, and space mines to reach

your destination. Once there, you activate the fusion

bomb and try to get out before it detonates. Good

luck! Joystick required.

16K Tape, $29.95 16K Disk, $37.95

6600 Security Blvd., Baltimore, MD

S,o,Ca" To Order Call Toil-Free 800-424-2738

4200 Wisconsin Avenue, NW, Dept. U208 Box 9609

Washington, D.C. 20016

MAIL ORDERS: Send check or M.O. for total

purchase price, plus $1.00 postage & handling.

D.C, MD. & VA.: add sales tax. Charge cards:

include all embossed information on the card.

To Order Call TolI·Free 
800·424·2738 

MOUSKATTACK 
From On-Uno by John Harris 
You are larry Baln, ace plumber, Irylng desperately 
10 finish Installing a pipe through the dangerous cor
ridors of Rat Alley, before the legendary man-eating 
rodents can stop you! The lasl plumber Ihat entered 
disappeared without a Irace, so be Cj!/oful! 
48K D lsk,~ v~.:zO;C/ 
Now Thru Sep. 1 You Pay Just $27.98 

SLIME 
From Synapse by Mike Hales 
Large drops of "Sl1mo" ' all from the sky onto your 
Ships, II 0,.. drop hils your ship, II will sink. Use the 
triangular dlverters 10 aim Slime InlO buckets on the 
sides of Ihe screen. If Slime lalls Into the ocean. Ihe 
level 01 the ocean rises. When Ihe ocean reaches the 
top ollhe screen, the game Is over, and yoor seore Is 
calculated. One-player game with excellent graphics. 
16K Tape or Disk, 529.95 

TW~P~,.r,~~,::i~:::'~:~::':~~:::: 
cilies and their destroyers Ihe hellcoptef3 
and submarInes. The helicopters bomb the ShIps; 
the subs fire torpedoes at the CitIes and surface to 
fire al Ihe deslroyers. The destroyers fire at the heH· 
coplets and drop depth charges on the subs. They 
can also lower men Into the ocean to rebuild clUas 
hit by to(pedoes. Top and bottom halves of screen 
scrOll separately for maximum field of play. Great 
graphiCS. 

16K Tape or Disk, 529~.9~5~~~~ 

•• DOMINO"='=ES:=~~· 
AND CRIBBAGE 
From Creative Computing Sollware 
Challenge your computer to a game of draw Doml· 
noes. You can !epeat or alternate draws, but you 
have a pretty tough opponenl who knows all the 
rulesl Or. can you beal Ihe computer In Cribbage, 
and be the fIrs t to peg twIce around the board? An 
elCcltlng challenge with graphiC display 01 board 
and cards. 
16K Tape or Disk, 519.95 

From by Ron Rosen 
Fast·actlon game with gOOd graphics. You must try 
10 cross the Highway wlthoul gett ing hit by the rush 
hour trallic. Once across the highway, you must leap 
from boats to rafts to cross the PacifIc Ocean. One 
added challenge: you're a tortolsel <7 ..... . .... ...., ...... c./ I 
16K Tape or Dlsk,~ ~..-«-'/". 

Now Thru Sep. 1 You Pa y Just $23.98 

ULYSSES AND 
THE GOLDEN FLEECE 
From On·lIne by Bob Davis & Ken WIlliams 
The setting Is ancienl Greece, and you are Ulysses. 
The kino hes asslgl"lEld you the task 01 retrieving l he 
Golden Fleece, kept hom men for many yeaf3 under 
the protection of the gods. On your lourney, you will 
encounter the song of Ihe Sirens; one-eyed Cyclops: 
end the famous winged horse, Pegasus. Ulysses Is 
known as the most daring and skilled seaman of all 
time .. . Irs up to you to prove It I 
4OK.Dlsk, 539.95 

CROSSFIRE 
The aliens have taken over the city and everyone left 
peaclbty-elCcept you. You are surrounded by the 
laser firing hordes. In this excltlng arcade game 
your chances 01 survival a(e slim, but you can make 
II-If you don't gel caught In the croseflre! 
16K Tape or 46K Disk, 529.95 

CANYON 
CLIMBER 
From Oata5011 by Tim Ferr is 
Great outdoor adventure! You're althe bottom 01 the 
Grand Canyon, Irylng 10 scale Ihe world 's loughest 
wall. II thaI's nol enough of a problem, there are 
Ihree challenges to 'ace along the way: angry sheep, 
threatening Indians and attacking birds. ACllon· 
packed game you'lI r ealll~~loJ=- ~_ ._ /J..,c./ / 
16K Tape or Disk, ~ ~eo<4-'l""c . 
Now Thru Sep. 1 You Pay Just $23.98 

WARLOCK'S REVENGE 
From Synergistic Software by ButCh Greathouse 
You're leading a group of adventurers inlo the evtt 
warlock's underground empire to recover the Ireas
ures he has stolen. Your party Includes a cleric, a 
thiel , a gladiator, a strongman, a magICian, a wizard 
and an el f. You must select the best character to 
lead eaCh part 01 the adventure, as eaCh has special 
powers and abilities you may need to gain your 
objective. Good luck, and walch out for the Torldes! 
40K Disk, 534.95 

CONTROLLER 
From Microcomputer Games (Avalon Hili) 
You are the aIr trafllc controller who muSI make 
quick declsions ••. O( you might cause a mid-aIr 
crash and lose hundreds of Jives! All ectlons are In 
REAL TIME- alrcrall will maneuver, use fuel and re
spond layout commands 8S a real plane would-the 
computer won't walt lor you. Alrcreit ale plaited on 
realistic " radar scope." Heading, velocity and alii· 
tude displayed on separate chert. Select up to 8 
planes; choose from 31ypes with 3 levels 01 difllculty. 
40K Disk, 529.95 

CAVERNS 
OF MARS 
By Greg Christensen Irom APEX 
An award.wlnnlng arcade game thai will challenge 
your skill for many, many plays. You command the 
fighter Helicon VII on a mission to Invade Ihe Mar· 
Uan high command, The headquarters are located 
deep In the caverns, so you must descend through 
radar, rockets, laser gales, and space mines 10 reach 
your destination. Once there, you activate the luslon 
bomb and try to gel out belore It delonates. Good 
luck! Joystick requIred. 
18K Tape, $29.95 18K Disk, 537.95 

Vialt our other .tore.: Seven Com.ra Center, ,..U. Church, VA .W ... II Plaza, 8.,00 Securtty Blvd., "ltimoN, MD 
Coming Soon to Columbue. Ohio 

F02~J?3:r:.~~'9fall To Order Call ToII·Free 800·424·27 38 

r/t\:\~PAOGAAm /TORE 
4200 Wisconsin Avenue, NW, Dept. U208 Box 9609 

Waahlngton,.o.C.20016 

MAIL ORDERS: Send chackor M.O. for total 
purchase price, plus $1.00 postage & handling. 
D.C., MD. & VA: add sales tax. Charge cards: 
Include all embossed information on the card. 



ATARI
SOUND
AND

GRAPHICS
By Moore, Lower and Albrecht from John Wiley

&Sons

This self-paced, self-leaching guide will have you

seeing and hearing things on youf Atari in no time —

even If you're a complete beginner. You'll learn to

compose and play melodies, draw cartoons, create

sound effects and games. Each section teaches

something new in BASIC, the most commonly used

computer language.

Softcover, $9.95

YOUR

ATARI

COMPUTER
8y Poole, McNIft & Cook from Osborne/McGraw-Hill

Comprehensive, all-in-one guide lor Atari 400/800

computers thai is helpful lo Ihe beginning and ad

vanced programmer. Complete operating instruc

tions; detailed BASIC programming, Including a

handy alphabetical glossary of BASIC statements

and functions; computer graphics; and tips on hard

ware, peripherals and compatible software.

Softcover, $16.95

COMPUTERS

FOR PEOPLE
By Willis and Miller from Olllthium

Do you need a computer for your business? Your
home? Which one would be most useful? Which soft

ware Should you consider? You don'i have to be an

electronics wizard to answer these questions., .fust
read this book! It will guide the complete novice,

step by step, to the selection ol the best system for

your needs.

Softcover, $7.95

VISICALC

HOME AND

OFFICE

COMPANION
By Castlewitz and Chisausky from

Osborne/McGraw-Hill

Fifty VlsiCalc models for home and oflice, Including:

Investments, inventory, sales forecasts, payroll, per

sonal net worth, home budget planning, family in

surance needs. Each comes with model listings,

sample printed reports and narrative.

Softcover, $15.99

COMPUTERS
FIRST BOOK

OF ATARI
From the Editors of Compute! Magazine

Over thirty artlcfes selected from Compute! on the

Atari, Including: Atari BASIC, a whole section on

graphics, programming hints. Atari DOS and lots

moie!

Spiral-bound, $12.95

GREAT SUMMER

READING FROM
THE

PROGRAM STORE

v. J

6502

ASSEMBLY

LANGUAGE
SUBROUTINES
By Leventhal and Savilie from Osborne/McGraw-Hill

If you're Interested in using assembly language

quickly, this book is ideal. It describes general 6502

programming methods, provides code for more than

40 subroutines to help you Improve your program

ming skills, debug or revise an existing program; add

instructions and addressing modes.

Softcover, $12.99

For Information Call

202-363-9797

the KffJTl

Assembler

ATARI
ASSEMBLER
By Don 8. Kurt Inman from Reston

If you're new to the 6502 processor, this book is a

must. The authors guide you through the rudiments

of this assembly language in clear, easy steps. In

cludes full listing and description of 6502 mne

monics and addressing modes.

Softcover, $12.95

INSIDE
ATARI DOS
By Bill Wilkinson from Compute

The comprehensive manual on the disk File Manager

System (FMS), commonly known as Atari DOS 2.0S.

Contains the only complete and official listing for

the system, plus a lull description of: the external

view, charts & tables, various Interfaces and (unc

tions of individual subroutines.

Spiral-bound, $19.95

MASTER

MEMORY MAP
From Santa Cruz

A most important tool for Ihe serious programmer,

this book is a highly detailed map of the Atari's mem

ory—with thousands of locations and routines.

Simplifies use of display list, player missile and

interrupt graphics, plus notes on the new GTiA

graphics chip. The "'Miscellaneous Notes" are a find

in themselves.

Softcover, $6.95

DE RE ATARI
From APEX

According to its title, this book is "All About Atari",

and it lives up to its name! For the advanced pro

grammer who wants to learn Ihe many features that

make the Atari -100/800 so versatile. Includes a dis

cussion of the new GTIA graphics chip.

Looseleaf (binder not supplied), $19.95

PICTURE

THIS!
An Introduction

to Computer

Graphics for Kids

of All Ages
By David D. Thornburg from Addison-Wesley

This book promises to become the "modern replace

ment for coloring books and crayons". It's a learn-by-

doing manual that uses PILOT, a simpler language

than BASIC, and Turtle Geometry to teach kids to

create pictures in full color from simple lines to com

plex angles and curves.

Spiral-bound, $14.95]

PICTURE THIS!v

GO

COMPUTERS FOR KIDS
Atari Edition
By Sally Larsen from Creative Computing

The BASIC programming manual written for kids,

from flowcharts to color graphics. Detailed instruc

tions and sketches plus glossary of statements and

commands. With lesson plans and tips tor parents

and teachers.

Softcover, S3.95

KATIE

AND THE

COMPUTER
By D"lgnazio; Illustrated by Gilliam

from Creative Computing

Delightful, full-color picture book about Katie, who

falls into the land of Cybemia, inside her father's

home computer. She learns how a computer works

during her adventures with Colonel Software, the

Bytes and a ferocious Program Bug. Ages 4 lo 10.

Hardcover, $6.95

STIMULATING
SIMULATIONS, .
Atari Version, 2nd Edition
By C.W. Engel from Hayden

A handbook of 12 simulation games including Ad

Auction, Starship Alpha, Monster Chase and Devit's

Dungeon —each complete with listing, sample run,

instructions and program documentation, including

flowchart and ideas lor variations.

Softcover, $5.95

GAMES & RECREATION
From Reston

A new book to delighi (he computer hobbyistl It's

filled with sample games and ideas tor creating new

ones, plus full description of the Atari keyboard,

graphics and sound and color capabilities.

$14.95
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GREAT SUMMER 

ATARI 
SOUND 
AND 
GRAPHICS 
By Moore, Lower and Albrecht from John Wiley 

&Son9 
This self·paced, self.leachlng guide will haye you 
seeing and hearing things on your Alarlln no Ilme
even If you're a complete beginner. You'll learn to 
compose and play melodies, draw cartoons, create 
sound ellocls and games. Each section teaches 
something new In BASIC, the moat commonly used 
computer language. 
Solleovor. 59.95 

YOUR 
ATARI 
COMPUTER 
By Poole, McNlfl & Cook from Osborne/McGraw-Hili 
Comprehensive, all·in-one guide lor Atarl 400I80O 
computers Ihal 18 helpful to Ihe beginning and ad· 
vanced progranvner. Complete operating Instrue
lions; detailed BASIC programming. Including a 
handy alphabetiCal glossary 01 BASIC statements 
and funcllons; computer graphics; and tips on hard
ware, peripherals and compat ible software. 

Sollcovor, 516.95 i 
COMPUTERS iiI 
f,~~.n~!~~~~'hI"m ~-
Do you need a compuler for your business? Your 
home? Which one would be most useful? Which soft
ware should you consider? You don't have to be an 
electronics wizard to answer these questions ... Iust 
read this bookl \I will guide the complete novice, 
step by slep, 10 Ihe selection oltha best system for 
your Mods. 
Sollcovor, $7.95 

VISICALC 
HOME AND 
OFFICE 
COMPANION 
By C8sUewiu: and Chisausky from 

OsbomelMcGraw-Hili 
Fifty VlsiC8lc models fOf home and offlce, lncludlng: 
Inyestments, Inyentory, sales 'Of8CastS, payroll, per· 
sonal net wor1h, home budget planning. family In
surance needs. Each comes with model listings, 
sampte printed reports and narra tlye. 
Solleovor, $15.99 

COMPUTE!'S 
FIRST BOOK 
OFATARI 
From the Editors 01 
Over Ihltty ar1lcies 
Atarl, Including: Alarl 
graphics, programming 
morel 
Splral·bound, 512.95 

READING FROM 
THE 

PROGRAM STORE 

'6502 
ASSEMBLY 
LANGUAGE 
SUBROUnNES 

.. ..... --... 

By Leventhal and Sayllie from Osborne/McGraw·HIlI 
If you 're interested In using assembly language 
quickly, th is book Is Ideal. II describes general 6502 
programming methods, provides code IOf more Ihan 
40 subroullnes to help you Improve your program
ming skUls, debug or revise an existing program; add 
instructions and addressing modes. 
Sollcovor. 512.99 ,-----, 

ATARI 
ASSEMBLER 

• lhe mm 
Assembler 
~ 

~~~ 
LJIIIiP" .D ... . -. 

By Don & Kurt Inman from Reston L...~~_~...J 
If you're new to the 6502 proc&sor, this book is a 
muSI. The authOrs guide you through the rudiments 
of this assembly language In clear, easy sleps. In· 
cludes full listing and description of 6502 moe--
monlcs and addressing mOde.'.~. ____ ~ 
Solleovor.512.95 • 

INSIDE 
ATARIDOS 
By Bill Wilkinson from Compute 
The comprehensive manual on the disk File Manager 
System (FMS), commonty known as Alari DOS 2.05. 
Contains the only complete and olflcial IIsling IOf 
the system, plus a lull descrlplion 01: the axternal 
view, charts & tables, various Inlerfaces and func· 
tions 01 Individual subroutines. 
Splral·bound, 519.95 

MASTER · 
MEMORY MAP 
From Santa Cruz 
A most important tool for Ihe serious programmer, 
this book Is a highly delalled map of the Atafl's mem
ory - with thousands 0 1 locations and routines. 
Simplifies use of display liS!, player missile and 
Interrupt graphiCS, plus notes on the new GTlA 
graphics chip. The "'Miscellaneous Notes" are a lind 
in IhemselYos. 
Softcover, $6.95 

DE RE ATARI 
From APEX 
According to its litle, this book is "All Aboul Atarl " , 
and il lives up 10 lis name! For the adyanced pro
grammer who wants to learn lhe many features thai 
make the Atart ,,00I800 so versatile. Includes a dis· 
cusslon ollhe new GTiA graphics Chip. 
Loosoloaf (bInder nol supplied). 519.95 

For Information Call 
202·363·9797 

PICTURE 
THIS! 
An Introduction 
to Computer 
Graphics for Kids 
of All Ages 
By Dayid O. Thornburg from Addlson·Wesley 
This book promises to become the "modem reptaca
ment for colOring books and crayons". U's a I .. rn-by· 
doing manual thai uses PILOT, a simpler language 
Ihan BASIC, and Turtle Geometry to teach kids 10 
create pictures In full color trom simple lines to com· 

I 

By Sally larsen from Creative Computing 
The BASIC programming manual wrillen IOf kids, 
hom flowcharts to color graphics. Detal/ed instruc
tions and sketches Plus glossary of statements and 
commands. With lesson plans and Ups for parents 
and teachers. 
Softcover, $3.95 

KAnE 
AND THE 
COMPUTER 
By o ' lon82io: JJJuSlrated by Gilliam 

from Creatiye Computing 
Delightful, tull-color picture book about Katie, who 
falls Into the land of Cybemla, Inside her father's 
home computer. She learns how a computer wOfks 
during her adventures with Colonel SoHware, the 
Bytes and a ferocious Program Bug. Ages" 10 10. 
Hardcover, 56.95 

5nMULAnNG 
SIMULAnONS 
Atari Version. 2nd ?dition 
By c.w. Engel lrom Hayden 
A handbook 01 12 slmulallon games Including Arl 
Auction, Starshlp Alpha, Monster Chase and Devil's 
Dungeon-each complete with IIstinO. sample run, 
Instructions and program documentation, InclUding 
flowchart and Idoas lo r variations. 
Softcover, 55.95 

GAMES 8r RECREAnON 
From Reston 
A new book to delight the computer hobbyist! U's 
filled with sample games and Ideas for creating new 
ooes, plus full description 01 the Atarl keyboard, 
graphiCS and sound and color capabilities. 
$14.95 
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Allocating Money

As you write checks and make charge purchases,

the amounts will be subtracted from the budget

categories. You could just let these amounts ac

cumulate (they would show as negative balances in

the budget categories) or you can add money each

month (or week) to the categories. One procedure

would be to decide how much money each month

you want to allocate to each category. As you allocate

money to categories (the procedure is described in

the next section), the money is subtracted from a

special category called "Unallocated Deposits."

When you make deposits, they can be used to

cover the money in this special category. At the

end of the month, any additional money in "Unal

located Deposits" could be allocated to a "Savings"

or "Miscellaneous" category or could just be left

for you to balance out at the end of the year.

Menus

The following sections describe the function of

each of the nine main menus.

1. Enter Checks and Charges

This is the basic input for the program. The com

puter will prompt you with questions which you

answer, and then press RETURN. First you are

asked for a check number or charge card. If you

are entering a check, you must input as the first

character a number (0-9). You can enter up to four

digits. If you have a billpayer account or automatic

checks to which you do not assign a number, you

can use any of the following symbols as the first

character of the check number: !, #, $-t %, *, ., /, ?,

etc. (Any symbol with an ATASCII decimal code

less than 64 will work except the + sign.)

For deposits, the first character of the check

number must be the + sign. For example, you

could use +. + PAY. + DEP. + 12. etc. You can

also enter interest by using the + sign, or service

charges by entering a + sign and then a negative

amount when the computer asks for the amount.

For credit card purchases, enter the name of

the credit card. The first letter must correspond to

the budget category you have set up for that credit

card. For example, if your category is "Visa Escrow"

then enter Visa or V for the entry. If you are using

just one credit card escrow for all credit cards, the

first letter of this entry should be the same as the

name of the category. For example, if the category

was named "Credit Card Escrow" you could enter

C-V for Visa, C-M for Mastercard, etc.

You will now be asked for the date. Enter a

two digit month, a backslash, and a two digit day

(i.e., 03/21, 05/01, 12/25, etc.).

You will now be asked for the amount. Enter

the number with two decimal places. For example

10.00 not 10 if the amount was $10.00. This will

give you a nice righi-justified column on the screen.

For amounts over $10,000.00 the balances will be

correct although you will get some truncation on

the screen. All numbers are entered as positive

although you can enter negative numbers if you

want (i.e.. a service charge entered as a deposit).

You will now be asked if you paid sales tax on

the item (answer Y or X). This information can be

used at the end of the year to determine how much

sales tax you have paid during the year for income

tax purposes.

You will be asked to enter a budget category.

You need only enter the first lclter of the budget

category, but you can enter the whole word if you

like. If the entry was a deposit (i.e. first character

of the check number was a + sign) the computer

will ask if you want to allocate the deposit to a

budget category. If you say "no," the deposit will

be allocated to the special "Unallocated Deposit"

category (see previous section). If you say "yes," it

will ask which category.

The computer will now ask if the data is okay.

If you say "no," you will be asked to re-enter all of

the data. If you say "yes," you will see a brief flash

of letters on the screen. What happens is the pro

gram momentarily stops executing and adds a line

of data (to itself) containing the information you

have just entered.

You will now be asked for a check number or

credit card again. You now repeat the above pro

cess. If you are through making entries, hit

RETURN and you will return to the main menu.

2. Print Check Register

When you select this option you will get a

listing on the screen of all checks and deposits for

the period you select. If you just want to see one

month, enter that month for both starting and

ending month. If you want the whole year then

enter 1, 12. The "BALANCE" will be your current

checking account balance. "TOTAL FOR ABOVE"

will be the sum of the checks less deposits for the

time period you have selected. You will be prompted

to hit RETL'RN when the screen is full or when

you want to return to the main menu.

3. Print Charge Register

This works just like the check register except

you will be asked which charge card. If you have

only one charge escrow, enter the first letter of

its name.

4. Update Balances in Budget Categories

This is the routine you use to allocate money

to the budget categories. You need only enter the

first letter of the budget category. Note that you

can enter a negative amount. For example if you

had $-35.67 of unallocated deposits at the end of
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Allocating Money 
As yo u write checks and make charge purchases. 
th e amounts will be subtracted frolll the budget 
categori es. You could just let these amoums ac
cumulate (they would show as negati ve balances in 
the budget categori es) o r you can add money each 
monLh (o r week) lO the ca tegories. O ne procedure 
wou ld be lO decide how much money each momh 
you wanllO alloca te LO each Gllegor y . As )IOLI allocate 
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the nex t section), the mo ney is subtracted fro m a 
specia l category ca ll ed "Unallocated Deposits ." 

When yo u make deposits , they can be used lO 
cover the mo ney in this special category. Atthe 
end of the mo mh , any additional mo ney in "U nal
located Depos its" could be a llocated to a "Savings" 
or " Miscel laneous" ca tegory or could j ust be left 
for yo u to balance out at the end o f the yea r . 

Menus 
T he following sections describe the functi on of 
each of the nine main menus. 

I . En.ter Checks and Charges 

This is the basic input lo r the program. The com
puter will prompt you with questions which yo u 
answer, and then press RETURN. First you are 
as ked for a check number Or charge ca rd. I f you 
are entering a check, YO LI must input as the first 
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can use any of the following symbols as the first 
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etc (An y symbol with an AT ASCI I decimal code 
less than 64 will wo rk except the + sign. ) 

For deposits, the first characte r of the check 
number must be the + sign. For example, yo u 
could use + . + I'A Y. + DEI', + 12. etc. You can 
also em er imerest by using the + sign, Or service 
charges by enterin g a + sign and then a nega ti ve 
amOll nt whe n the compule r asks for the amo unt. 

For credit ca rd purchases, enter the name o f 
the credit ca rd. The lirstl eue r must co rrespond lo 

the budget category yo u have se tup for that credit 
ca rel. Fo r exa tnple, if your category is "Visa Escrow" 
then elller Visa or V for the entry. If you are using 
just one cred it ca rd esc row fo r all credit cards, the 
first le lter o f this emry shou ld be the same as the 
name o f the ca tegory. For example. if the category 
was named "Credit Card Escrow" you could e nter 
C- V 1'0 1' Visa, C-M for Mastercard , etc. 

You will now be as ked for the date. Enter a 
two d igit mo nth , a backslas h , and a two digit day 
(i.e. , 03/21 , 0510 I, 12/25, etc.) . 

You will now be as ked fo r the amount. Elller 
the number with twO decimal places. For example 
10.00 not 10 if the amount was $ I 0.00. This will 

g ive you a nice ri ght-justified co lumn on the screen. 
For amOunts ove r $ 10,000.00 the balances will be 
correct altho ugh YO Ll will get some trunca ti on on 
the screen. All numbers are entered as positive 
alth oug h you can ente r negati ve numbers if yo u 
wa nt (i.e .. a service charge e ntered as a deposit). 

You wi ll now be asked if yo u paid sa les tax on 
the item (answer Y or N). T his info rmatio n can be 
used at th e e nd o f the yea r to determine how much 
sa les ta x yo u have paid during the year 1'0 1' in come 
lax pLl rposes. 

You wi ll be as ked to enler a budget categor y. 
You need onl y enter the firstleller of the bLld get 
ca tegory. bLlt YOLl can ellle r the whole word if yo u 
like. I f the entry was a depos it (i.e. first cha racter 
of the check number was a + sign) the computer 
will as k if YO Ll "'ant to alloca te the deposit to a 
budget ca tegory. I f yo u say "no," the de posit will 
be a lloca ted lo the special "U nalloca ted Depos it" 
ca tegory (see previous section). If YO Ll say "yes," it 
will as k which ca tegory. 

T he compute r will now ask if the data is o kay. 
I f you say "no," yo u will be as ked to re-ellle r all of 
the data . I f you say ")'es." yo u will see a bri e f fl as h 
o f letle rs on the sc reen. What happens is the p ro
gram momentaril y stops executing and adds a line 
of data (lo itself) containing the info rmation you 
have just enleFed . 

You will now be asked for a check number or 
credit ca rd aga in . Yo u now repeat the above p ro
cess. I f yo u are through making entries, hit 
RETU RN and yo u wi ll return to the main menu. 

2. Prillt Ched Register 

When yo u se lect this option YO Ll will get a 
listing on the screen of all checks and deposits fo r 
the period YO Ll se lect. I f you just want to see one 
month , ente r that month for both starting and 
end ing month . I f yo u walll the whole yea r then 
e llle r I, 12. T he " BALA NCE" will be YO Llr CLlrrent 
checking aCCO LlIll balance. "TOTAL FOR ABOVE" 
will be the sum o f the checks less deposits fo r the 
Lime period you have selected. YOLI will be prompted 
lo hit RETU RN whcn the screen is fu ll or when 
yo u w.anlto return to the TTI fl in menu . 

3. Prillt Chmge R egister 

T his wo rks juSt like the check registe r except 
yo u wi ll be as ked which charge ca rd. If )'ou have 
on ly one cha rge esc row, ente r the first lette r of 
ils name. 

4. U/){/ate Bala nces ill Budget Categories 

T his is the routine you use lo allocate money 
to the bLldget ca tego ri es. YOLI need only ellle r the 
£irst le tler of the budge t category. Note that yO Ll 
can ente r a negative amOLlnt. For example if yo u 
had $-35.67 of unalloca ted deposits at the end o f 



Do You Know Your Apple or Atari

Can Already Talk?

Its the Software Automatic Mouth — S.A.M.

The brand new, all-software, high quality speech synthesizer

from DON'T ASK.
S.A.M. gives you:

Unlimited vocabulary

Full inflection at your control

Effortless access from BASIC

Separate pitch and speed control

Thorough, instructive owner's manual

Easy-to-learn phoneme spelling system

And automatic English-to-speech conversion

Elaborate internal pronunciation rules for natural-sounding speech

S.A.M. for the APPLE 11/11+ includes:
8 bit digital-to-analog converter and audio amplifier

on a board (amplifies the sound of all your APPLE

games).

• S.A.M. on disk

• Complete documentation

• English-phoneme dictionary

Only $124.95

APPLE is a trademark of APPLE COMPUTER, INC.

S.A.M for the ATARI 400/800 includes:

• S.A.M. on disk

• Complete documentation

• English-phoneme dictionary

Only $59.95
Note: On the ATARI, screen blanks during

vocal output.

ATARI is a trademark of ATARI INC.

Hear S.A.M. at your favorite computer store today.
For more information, contact:

DON'T ASK
Computer Software
2265 Westwood Blvd., Ste. B-1 50
Los Angeles, California 90064
(213)397-8811

• For a copy of the owner's manual, specify computer

and send $2.00 to DON'T ASK.

• You can order S.A.M. directly from DON'T ASK.

Add $2.00 for shipping and handling to your check or
money order (or order C.O.D.).

Dealer inquiries welcome

Talk is cheap

An exciting new 
breakthrough: 

This disk can 
now make your 
computer speak' 

It's the Software Automatic Mouth - S.A.M. 
The brand new, all-software, high quality speech synthesizer 

from DON'T ASK. 
S.A.M. gives you: 

Unlimited vocabulary 
Full inf lection at your contro l 
Effortless access from BASIC 

Separate pitch and speed control 
Thorough , instructive owner' s manual 

Easy-to-Iearn phoneme spelling system 
And automatic English-to-speech conversion 

Elaborate internal pronunciation rules for natural-sounding speech 

S.A.M. for the APPLE 11111+ includes: 
8 bit digital-to-analog converter and audio amplifier 
on a board (amplifies the sound of all your APPLE 
games). 

• S.A.M . on disk 
• Complete documentation 
• English-phoneme dictionary 

Only $124.95 
APPLE is a trademark of APPLE COMPUTER, INC. 

S.A.M for the ATARI 400/800 includes: 

• S.A.M. on disk 
• Complete documentation 
• English-phoneme dictionary 

Only $59.95 
Note: On the ATARI , sc reen blanks during 

vocal output. 
ATARI is a trademark of AlAR! INC. 

Hear S.A.M. at your favorite computer store today. 
For more information, contact: 

DON'T ASK 
Computer Software 
2265 Westwood Blvd ., Ste. B-150 
Los Angeles , California 90064 
(213) 397-8811 ~ 

• For a copy of the owner's manual, specify computer 
and send $2.00 to DON 'T ASK. 

• You can order S.A. M . direclly from DON'T ASK. 
Add $2.00 for shipping and handling 10 your check or 

• money order (or order C.O.D.). 

Dealer inquiries welcome 

Talk is cheap 
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the month, you could allocate this amount to

"Savings" or "Miscellaneous" to balance the "Unal

located Deposits" to zero.

Hit RETURN to return to the main menu.

5. Calculate Sales Tax

If you use the sales tax tables to calculate this

deduction on your income tax, you may be losing

money. At the end of the year, this routine will tell

you how much you have actually spent. Just enter

your state's sales tax in percent (i.e., enter 4 not .04

for a 4% rate) and you will get the correct result.

6. Print Balances in All Categories

This routine will tell you the balance in all

budget categories, your checkbook balance and the

amount of Unallocated deposits.

7. Perform Searchfor Charge or Check

This is one of the most useful and most enter

taining routines to use. Just enter from 1 to 16

characters and the computer will find and total all

charges and checks that contain those characters in

the Payee field. Want to know how much you spent

on electricity? Just enter the name of your electric

company. When was the last time you went to the

dentist? Just enter the dentist's name and you will

know. If there are items you might want to find

and total, you can enter your own special characters

in the Payee field at the time you enter data and

then find and total them using this routine.

8. Examine an Individual Category

This routine works like menu items two and

three above except you can look at any budget

category.

9. Store Data and End Session

When you are finished for the evening, enter

nine at the main menu to end this session. First the

screen will blink for about ten seconds while the

new balances become part of your program. You

will then be instructed to turn over the tape, rewind,

and hit RETURN with PLAY and RECORD

pressed. Your program will be saved on tape (with

all your data) for the next session. Note that you

have the previous version of your program on the

other side of the tape in case you have any difficul

ties loading the most current version next time.

Operational Concerns

If you make a mistake when entering data, the

computer will ask you to re-enter the data after

reminding you of the correct format. If the* com

puter does stop, it will display a message stating

what line it stopped at and give you an ATARI

BASIC error code. You can almost always recover

from an error by typing CONT and hitting

RETURN. This way you will not lose any of the

data you have entered during the session.

Since the data is being stored as part of your

program, the program will require more memory

as you use it. On a 16K system you have about

6500 bytes of available memory. Each entry takes

30-60 bytes depending on its length. To find out

how much memory you have remaining you can

type PPRINT FRE(0) when your program is loaded,

but not yet running. You will also be warned with a

red screen and a message if you have less than

1000 bytes remaining when you run the program.

When you have little memory left you can

store the data by itself on a separate tape. Use the

following procedure:

1. Put a new tape in the Program Recorder,

rewind, and press PLAY and RECORD (label

the tape since you will want to file it).

2. Type LIST "C", 10000, 30000

3. Hit RETURN twice

4. After the tape stops you will have a tape of

just your data.

5. Put in a scratch tape, rewind, and press

PLAY and RECORD.

6. Type LIST "C", 0, 10000.

7. When you get the READY prompt, type

NEW and hit RETURN.

8. Rewind the tape and press PLAY.

9. Type ENTER "C" and hit RETURN twice.

10. When you get the READY prompt you will

now have your program in memory with all of

the current balances, but without the check

and credit card data. You will also again have

about 6500 free memory bytes (with a 16K

system) so you can continue your record

keeping.

Any time you want to put your old data back,

just follow the above procedure, then put in the

data tape you want and use ENTER "C" to load the

data as part of your program. How often you have

to do this will depend on how many checks and

charges you use, but you might want to choose a

standard time such as yearly or quarterly.

I have deliberately left out several possible

features in order to conserve as much memory as

possible. You could, if you have a larger memory

capacity, add routines to balance your checkbook,

automatically format dollar amounts, search fields

other than the payee field, use logical searches,

print to a printer, etc.

If you would like a copy of this program, [the

Atari version only] please send a blank disk or cassette

and a stamped, self-addressed mailer, and $3.00,

to me at 1841 Nigel Ct., Vienna, VA 22180.
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the month , you could allocate this amount to 
"Savings" or " Miscellaneous" to balance the "U nal
located Deposits" lO zero. 

Hit RETURN lO return lO the main menu . 

S. CalCli/ale Sales Tax 

If you use the sales tax tables to calcu late this 
deduction on your income tax , you may be los ing 
money. Atthe end of the yea r, this routine wi ll te ll 
you how much you have actua lly spent. Just enter 
your state's sa les tax in percent (i.e ., ente r 4 not .04 
for a 4% rate) and you will get the correct resu lt. 

6 . Print Ba/allces in All Calegories 

This ro utine wi ll tell yo u the balance in all 
budget categories , yo ur checkbook balance and the 
amount of Una llocated deposits. 

7. Pelforlll Search [01' Chmge or Check 

This is one of the most useful and most enter
taining rOUlines lO use. Just enter from Ito J6 
characters and the computer will find and lOtal a ll 
charges and checks that contain those characters in 
the Payee fi eld . Want to know how much you spent 
on electricity? Just enter the name of your electric 
compan y. When was the last time you went to the 
dentist? Just enter the dentist's name and you will 
know. If there are items you might want to find 
and lOlal , you can enter your own special characters 
in the Payee fie ld at the time you enter data and 
then find andlOta l them using this routine. 

8. Examine an Individual Calegory 

This routine works like menu items two and 
three above except you can look at any budget 
category. 

9. Siore Dolo a1ld End Session 

When yo u are finished for the evening, enter 
n ine at the main menu to end th is sess ion. First the 
screen will blin k for about ten seconds while the 
new ba lances become pan of your program . You 
will then be instructed to turn over the tape, rewind , 
and hit RETU RN with PLA Y and RECORD 
pressed. Your program will be saved on tape (with 
a ll your data) for the nex t session. lote that you 
have the prev ious version of you r program on the 
other side of the tape in case you have any d ifficul 
ties loading the most cu rrent version next time. 

Operational Concerns 
I f you make a mistake when ente ring data, the 
computer will as k you lO re-enter the data after 
reminding you of the correct format. If tht! com
puter does stop, it will d isplay a message staung 
what line it stopped at and give yo u an AT A RI 
BAS IC e rror code. You can almost always recover 
from an error by typing CONT and hitting 
RETURN. This way you will not lose any of the 

data you have entered during the session. 
Since the data is being stored as part of your 

program, the program will require mo re memory 
as you use it. On a 16K system you have about 
6500 bytes of available memory. Each entry takes 
30-60 bytes depending on its length . To find out 
how much memory you have remaining you can 
type ?PRINT FRE(O) when your program is loaded , 
but not yet running. You will also be warned with a 
red screen and a message if you have less than 
1000 bytes remaining when you run the program. 

When you have little memor y left you can 
store the data by itself on a separate tape. Use the 
following procedure: 

l. Put a new tape in the Prog ram Recorder, 
rewind , and press PLA Y and RECORD (label 
the tape since yo u will want to fil e it). 

2. T ype LI ST "C", 10000,30000 

3. Hit RET UR twice 

4. After the tape stops you will have a tape of 
just your data. 

5. Put in a scratch tape, rewind , and press 
PLA Y and RECO RD. 

6. Type LIST "C", 0, 10000. 

7. When yo u get the READY prompt, type 
NEW and hit RET URN. 

8. Rewind the tape and press PLA Y. 

9. Type ENTER "C" and hi t RETU RN twice. 

10. When you get the READY prompt you wi ll 
now have your program in memory with all of 
the current balances, but withou t the check 
and credit ca rd data. You will a lso again have 
about 6500 free memory bytes (wi th a 16K 
system) so you can continue your record 
keeping. 

Any time yo u want to put your old data back, 
just fo llow the above procedure, then put in the 
data tape you wa nt and use ENTER "C" to load the 
data as part of your program. How often yo u have 
to do this wi ll depend on how many checks and 
charges you use, but you miglll wantlO choose a 
standard time such as yea rl y or qua rte rl y. 

I have deliberately left o ut several possible 
features in order to conserve as 1l1uch Ille mory as 
possible. You could , if you have a larger memory 
capacit)' ,. add rou tines to ba lance your checkbook, 
automatically fo rmat dollar amounts, search fi elds 
other than the payee field , use logical searches, 
print to a printer, etc. 

If you would like a copy of this program, [the 
AlW? version only] please send a blank disk or casselle 
and a stamped, self·addressed mai ler, and $3.00, 
to me at 184 1 N·igel Ct. , Vienna, V A 22 180. 
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Notes To VIC, Apple, And PET Owners

This program makes use of a very unusual

feature of the Atari, "forced read." When

activated, the Atari will start generating

carriage returns automatically, entering

whatever appears on the screen as if a user

had entered it. It can be used for line dele

tion, auto-numbering when entering pro

grams, or the update of a program line: in

effect, the machine can program itself. In

Mr. Kalagher's program, this technique is

used to update a series of DATA statements

used to hold budget information, and add

other information such as checks and

charges to the end of the program. This

keeps the program and its dala together,

eliminating the need to use a cumbersome

cassette file. When the changes are com

plete, the program is re-SAVEd onto

cassette.

Obviously, converting this program to

run on another computer would be no easy

task. Few computers share "special fea

tures," such as this one. However, a similar

technique commonly known as the "dynamic

keyboard" can be used on the PET/CBM

and VIC-20.

On these computers a "keyboard

queue" is used to remember the last ten

keystrokes typed. This provides a feature

known as "typeahead," which lets you enter

keystrokes faster than the computer can

process them, preventing any loss of data.

Normally the operating system of the

computer manages the keyboard queue,

but it can be "fooled" into thinking up to

ten characters need to be typed by POKEing

the desired characters into the "keyboard

buffer." The number of characters POKEd

is stored in an "index." The most common

use of this technique is to place up to ten

carriage returns as if the user had typed

them. This is different than PRINTing a

carriage return, which merely moves the

cursor to the left edge of the next line.

Any information on the screen that is

"RETURNed over" in this fashion will be

entered as data or program lines. One

serious complication is that the PET/CBM

and VIC clear out all variables and arrays

when a new program line is entered. This

makes it necessary to list all the essential

variables on the screen, and then RETURN

over them too. In this program, the entire

P(0-30) array must be listed out in DATA

statements any time a line is changed.

The subroutine at 9700 is then called

to read the array back in and initialize pro

gram constants, since they were lost when

the lines were updated. GOSUBs and FOR/

NEXT loops are also cancelled, so you can't

RETURN from such a routine or use it in a

FOR/NEXT loop. The last line of the list

should be a "GOTO xxx" statement that

transfers control back to the program,

usually the line following the line that calls

the subroutine (to simulate a RETURN).

Screen positioning is important: see

the subroutine at 9600. To convert it to run

on Original ROM PETs, change POKE

158,9 to POKE 525,9 and POKE 622 + 1,13

TO POKE 527 +1,13. For the VIC, change

them to POKE 198,9 and POKE 631+1,13

respectively.
VIC owners will also want to tailor the

menu and prompts to conform to the 23

character line length or even add some

color! You will not have very much memory

for your budget information with the 5K

VIC, so you may want to use several copies

of the program, maybe one for every three

months.

Owners of other machines will have to

research into their machine's "special fea

tures" and see if there is any way to imple

ment the "dynamic keyboard."' If you do,

write it up and share it with the rest of us.

Apple owners who have disk drives could

SAVE the data on disk rather than in the

program.

Program 1: Atari Version

1 REM HOUSEHOLD CHECK, CREDIT CARD,

2 R91 AHD BUDGET PROGRAM
8 SETCOLOR 2,2,6 = SETCOLOR L2,0 = SETCOLOR

4,10,4

10 DIM PC 38)

20 FOR 1=6 TO 38
38 READ X:P(I>=X

40 NEXT I

45 PRINT CHR$(125>

56 IF FRE(0X1008 T*£N PRINT CHR$<i25) = S

ETCGLOR 2,4,4=? "WARNING! ROOM FOR ABOU

T ";INT(FRE(i3V50);n MORE ENTRIES"

70 ? "PROGRAM WAS LAST RUN ON ";PC28);V

75 TRAP 83

80 ? ■■? = ? "EHTER TODAY'S DATE (Ml,DO)11

81 INPUT X,B

82 GOTO 96
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Notes To VIC, Apple, And PO Owners 
This program makes use of a very unusual 
feature of the Atari, "forced read." When 
activated, the Atari will start generating 
can 'iage returns automatically, entering 
whatever appears on the screen as if a user 
had entered it. iL can be used for line dele
tion , auto-numbering when entering pro
grams, or the update of a program line: in 
effect, the machine can program itself. In 
Mr. Kalagher's program, this technique is 
used to update a series of DATA statements 
used to hold budget information, and add 
other information such as checks and 
charges to the end of the program. This 
keeps the program and its data together, 
eliminating the need to use a cumbersome 
cassette file. When the changes are com
plete, the program is re-SA VEd onto 
cassette. 

Obviously, converting this program to 
run on another computer would be no easy 
task. Few compute rs share "special fea
tures," such as thls one. However, a sin1ilar 
technique commonly known as the "dynamic 
keyboard" can be used on the PET/CBM 
and VIC-20. 

On these computers a "keyboard 
queue" is used to remember the last ten 
keystrokes typed. This provides a feature 
known as "typeahead," which lets you enter 
keystrokes faster than the computer can 
process them, preventing any loss of data. 

Normally the operating system of the 
computer manages the keyboard queue, 
but it can be "fooled" into thinking up to 
ten characters need to be typed by PO KEing 
the desired characters into the "keyboard 
buffer." The number of characte rs POKEd 
is stored in an "index." The most common 
use of this technique is to place up to ten 
ca rriage returns as if the user had typed 
them. This is different than PRINTing a 
carriage return , which merely moves the 
cursor to the left edge of the next line. 

Program 1: Atari Version 

1 REM I-OJSEKUl ClECK, CREDIT ~, 
2 REM MJ ElI.IGT ~ 
8 SET COlOR 2,2,6 ' SETCOlffi L 2, 0' SETCOlffi 

4,10,4 
10 0111 P( 30) 
20 Fffi I =0 TO 30 
30 READ X, P< D=X 
40 t·EXT I 

Any information on the screen that is 
"RETURNed over" in this fashion will be 
entered as data or program lines. One 
serious complication is that the PET/CB M 
and VIC clear out all variables and arrays 
when a new program line is entered. This 
makes it necessary to list all the essential 
variables on the screen, and then RETURN 
over them too. In this program, the entire 
P(0-30) array must be listed out in DATA 
statements any time a line is changed. 

The subroutine at 9700 is then called 
to read the array back in and initialize pro
gram constants, since they were lost when 
the lines were updated. GOSUBs and FORI 
NEXT loops are also cancelled. so you can't 
RETURN from such a routine or use it in a 
FORI EXT loop. The last line of the list 
should be a "GOTO xxx" statement that 
transfers control back to the program, 
usually the line following the line that calls 
the subroutine (to simulate a RETURN). 

Screen positioning is important: see 
the subroutine at 9600. To convert it to run 
on Original ROM PETs, change POKE 
158,9 to POKE 525,9 and POKE 622 + 1, 13 
TO POKE 527 + 1,13. For the VIC, change 
them to POKE 198,9 and POKE 63 1 + 1,13 
respectively. 

V IC owners will also want to tailor the 
menu and prompts to conform to the 23 
character line length or even add some 
co lor! You will not have very much memory 
for your budget information with the 5 K 
VIC, so you may want to use several copies 
of the program, maybe o ne for every three 
months. 

Owners of other mac hines will have to 
research into their machine's "special fea 
tures" and see if there is any way to imple
ment the "dynamic keyboard:' If you do, 
write it up and share it with the rest of us. 
Apple owners who have disk drives could 
SAVE the data on disk rather than in the 
program. 

45 PRIm CtR$(l25) 
50 IF FRE<0X1000 Tf£N PRIm Cfm(125) ' S 
ETCCl.OR 2,4.4'? "w\RNI~1 moM Fffi f«JU 
T ";IHT(FRE(0)/50);" MffiE ENTF:IES" 
?e ? • PROGRitI ~~ LAST Rltt ()l "; P( Z'8 ); "/ 
" ;P(29) 
7S TRAP 83 
00 ? ,7 '1 "MER TOOO',"S DATE (tt1,OO)" 
81 Hf'UT x,a 
82 GOTO 90 
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Apple Backpack: Humanized

Programming In BASIC

by Scot Kamms and Mitchell Watte

This clearly written tutorial guide offers

programmers of Apple computers con'

crete mettiods tor developing user-

friendly software Specific lopics include

clear screen lormatling, crashproofmg

programs, developing built-in verifica

tions, and wriiing helpful. easy-IO-use

documentation Model user-inendly pro

grams include an educational game and

an office message recorder, both written

in Applesoft BASIC

ISBN 0-07O33356-*

200 pagos sottco»ar 514.95

ORDER TOLL FREE

800-258-5420

8086/8088 16-blt Microprocessor

Primer
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This is the tirsl book to detail ihe

vaslly powerful 16Dil microprocessors

thai have made possible the emerging

second generation of microcomputers In

a down-to-earth style, the authors

describe the design capabilities, and

potential of the new Intel 8086'8086 16bH

microprocessor In addition, the Dook

covers two major 16-bii coprocessors, the

8087 Numeric Data Processor ana the

6089 HO Processor Various trial applica

tion programs are also presented, and the

authors survey the current scene m 16-tnl

technology, reviewing software and pro

ducts such as Ihe new IBM Personal

Compute' [which is Dased on me 8O881

IS8N 0OKM3109J

22b pages, soltcover 516.95

Word Processing Primer

fly Mitchell Waite and Julie Area

Covering ail aspects ol the increasingly

popular microcomputer-based text-editing

software, this book describes the equip

ment and programs that maKe word pro

cessors work, techniques for editing and

formatting, and ancillary programs The

authors also tell what to look for m word

processing software and offer reviews of

many popular programs

ISBN 0-O?-O6"61 1

200 pages soMcover

BYTE Books

70 Main St.

Peterborough, N.H. 03458

$14.95
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SPEED-READ

SPEED-READ is a comprehensive reading aid

that consists of four programs! The MAIN MENU

allows you to select any one of the following:

SENTENCE - teaches you to focus on the whole

sentence. It then evaluates your answer - increasing

the word per minute speed if necessary.

WORD - drills you at a very fast rate of speed. If

you have children, you may even select a vocab

ulary level. If you have a large vocabulary don't

worry WORD can keep up to you.

PARAGRAPH - after reading a story in a certain

time limit, the computer will give you a series of

questions and evaluate your comprehension.

If you want to read faster then SPEED-READ is the

answer!!

Cassette and Manual $16.95

(Includes: shipping and C.O.D.'s)

TELE-GAMES

R.R#1 Hampton, Box 152, Ontario, Canada LOB 1J0

Phone collect for orders!! (416)263-8064

Vic is a registered Trademark of Commodore.

CRT'S • PRINTERS • TELEPRINTERS

•NEW*
DEC LA100

Dual Mode

Matrix Printer

CALL FOR PRICE!

DEC LA12D
■LA 120 Replacement"

$1599.00

•LOW*

DIABLO
630HO - RS232C

$1899.00
630KSR CALL

630 API NEW

$1649.00
620-RO NEW

$1149.00

•NEW*
3M WHISPER

WRITER
*TWX

• TIME SHARE

• Computer Terminal

ANADEX
9500/9501

$1125.00

CALL FOR OUR LOW PRICES ON

.. TELEVXDEO

-ANADEX

• TELETYPE

• DIABLO

• GLUME

. C.ITOH

.DEC

■ T.I.

. 3M

TOLL FREE (800) 854-6028

SAVE ON
PREPAID

ORDERS

MASTERCARD

VISA

ACCEPTED

FOR ORDERING

INFORMATION

PLEASE CALL

C.O.D.

REQUIRES
15°,o DEPOSIT

MICROMAIL
P.O. Box 3297
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BYTE BOOKS CARRY WAITE 
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an o lt,ce message tecoteer. bol n wfllten 
In Applesoll BASIC 

IS BN O.()10.l3J!>6-4 
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Primer 
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ThIS IS Ihe 11151 00011 10 Oel al l I IIe 
vaslly powel l ul 16·011 mlCfoprocessors 
Ihat have mace pOSSIble Ine emerg Ing 
secone general Ion 01 m lClocompulers In 
a eow n·lo·earth Style Ine aUlhors 
oescrrbe the oes lgn capaOl ll t les ana 
pOl enlla l 01 I tIe tIew Intel B086iB08B 16·DII 
mlCloprocessor In adlNlon ItIe 00011 
covers IwO major 16·01t COPloc,"ssors Ihe 
BOB1 Numetlc Da ta Plocessor anc the 
B089 110 P'ocessor lJ i tlOUS tll al appl,ca· 
lIon Otograms are a lso presentee. ane rne 
au ttlors survey Ihe current scene In 16·bl l 
teChnology. revIew Ing softwa te and pro 
euc ts such as Ihe new IBM Persona l 
Comoui el (w tIlch IS basee on the BOBBI 

IseN 00 10 431 09 . 
22~ o.gn. , OIl COV/I' 51 6.95 

• • • • • 

Word Processing Primer 
by MI/cnell Walle and Julre Area 

Cavellng all aspects or Ine IncreasIngly 
popular microcompu ter. based taltl·edllong 
so ltwa/e, In.s 000k, descli bas The eQuIp, 
ment and programs thaI make wora pro
cessors work, teCt'lniClueS lor edi t ing and 
lo/maltlng, and anCillary oroglams The 
auThors also lell wha t to took lor In word · 
PlOcesSlng soHwal8 and o ller reviews 01 
many popular orGglams 

ISBN O.()I.()6116 1 1 
roo Dlgn sOltco •• , 514.95 

1000 S' 00 De' !laO- :0 coo'e' ::J:Jslage 
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BYTE Books 
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Peterborough, N. H. 03458 

I: r:1~LR[]r:1fUL .;~ 
SPEED-READ'" 

SPEED·READ is a com p rehensive reading aid 
tha t co nsists o f four p rograms! The MAIN MENU 
a llows you to select any one o f the fo llowing: 

SENTENCE · teaches you to focus on the whole 
sentence. It then evaluates your a nswer - increasing 
the word per m inute speed if necessa ry. 

WORD · d rills you at a very fast rate o f sp eed. If 
you have c hild re n, you may even selec t a vocab
ulary level. If you have a lorge vocabulary don't 
worry WORD can keep up to you. 

PARAGRAPH · after read ing a story in a certa in 
time limit. the computer will g ive you a series o f 
questions and evaluate your com p rehension. 

If you wont to read foster then SPEED· READ is the 
answer!! 

CasseHe and Manual ... ....... . . $16.95 
(Includes: shipping and C.O.D.'s) 

TELE·GAMES 
RR# 1 Hampton. Box 152, Ontario. Canada LOB 1JO 

Phone co llect far o rders!! (416)263·8064 
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CRT'S. PRINTERS. TELEPRINTERS 

*NEW* *LOW* *NEW* 
DEC LAIOO DIABLO 3M WHISPER 

Dual Mode 630RO - RS2 32C WRITER 
Matrix Printer $1899.00 -TWX 

CALL FOR PRICE! 
_ TIME SHARE 

630KSR . . .... CALL - Compu ler Term inal 

DEC LAI2D 630 API. . ..... NEW 

" LA 120 Replacement" ' $1649.00 ANADEX 
$1599.00 620·RO . . ... .. NEW 9500/9501 

$1149.00 $1125.00 

CALL FOR OUR LOW PRICES ON 

.. TELEVIDEO • DIABLO • DEC 
.ANADEX • QUME • T.I . 
• TELETYPE • C.ITOH ·3M 

TOLL FREE (800) 854·6028 
SAVE ON MASTERCA RD C.O.D. 
PREPAID VISA REQUIRES 
ORDERS ACCEPTED 15% DEPOSIT 

FOR ORDERING I MICROMAIL 
INFORMATION PO Box 3297 

Sanla Ana CA 92703 

PLEASE CALL 
Pnone 714 7314338 
TV.JX 9105951146 
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83 ? =? "TRY AGAIN. REMEMBER TO PUT ft CO

iHA BETWEEN DAY AhD MOKTH"

84 GOTO 80

90 K2S>=X:p<29)=6

106 DIM SK38>:S*="

Catesnjp i 85'

101

102

103

104

105

106

107

188

110

ill

112

113

200

201

202

203

204

205.

206

207

20S

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228
229

230

231

232

999

1000

Din

DIM
DIM

DIM

DIM

DIM

DIM

DIM

DIM

DIM

DIM

DIM

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

REM

DATA

N$C5)'.Nf=:S$
D*(9>-.D*=S$
I$(16):I$=S$

A$( 7 ): ft$=s$

ltj$( 1 >: M$=S$

ci(i -i:c$=",n
Z& 38): Z$=S$

T$C1 VT$=S$

B$a9)=B$="BAU*CE = "
SE$< 16>:SE$=S$

Q$< 1); Q$=S$

Y*C3>:READ Y$
0

0

0

0

U

0

9
0

8

@

0

8
0

0

0

0

0

8

0

y

8

8

0

8

8
8

8

8

8

8

8
CHANGE YEAR

.'82

PRINT CHR*<125>

PRINT "WHAT DO YOU WANT TO DO?11'

1010 PRINT "1. Enter Check? and Charses"

1020 PRINT "2. Print Check Register11:?
1930 PRINT "3. Print Charse Register"-?

1040 PRINT "4, Update Balance in Budget

esnjp i 85'

1050 PRINT "5. Calculate Sales Tax"'?
1068 PRINT "6. Print Balances in all Cat

egories" •'*.
107S PRINT "7. Pet-form Search for Charse

or Check":?

1880 PRINT "8. Examine an Individual Cat

1695 PRINT "9. Store Data and End Sessio

n"

1140 PRINT 'PRINT =PRIHT "ENTER NUfBER0;

1145 TRAP 1398

1156 imn 1*11 CH

1151 PRINT CHR*<125)
1155 ON WHICH GOSUB 3800.4800j4000.S500.

7900, £000 , 6080, 4800.. 5880

1398 T$=" "

1999 GOTO 999

2*30 REM PRINTS BALANCES IN ALL CATEGORI

ES

"2020 ? " BALANCES IN ALL CATEGORIES"
. in

2030 RESTORE 9888
2040 FOR 1=1 TO 26
2950 READ 2$

2060 IF Z*="END" THEN GOTO 2188

2070 PRINT 2*;" = * u;P(ASC(Z*)-64)

2880 t€XT I
2100 POP

2118 PRINT "Unallocated Deposits = * ";P
<30>

2120 PRINT "Checkins Accotrvt Balance = $
";P(£7>

2450 ? i? "HIT iRETURN! WHEN THROUGH"=IN
PUT T$

2460 RETURN

2460 RETURN

2500 REM SUBROUTINE TO UPDATh BALANCESIM

BUDGET CATEGORIES

2510 PRINT "YOU CAN ADO OR SUBTRACT FROM

ANY BUDGET CATEGORY. HIT I RETURN!

WCH DONE":?
2515 ? ■■? "YOU HAUE "; P( 38);" UNALLOCATE

D DOLLARS"
2520 FlilNT =PRINT llmiCH BUDGET CATEGORY

11 = INPUT T$

2525 IF T$="11 THEN RETURN

2530 PRINT "ENTER AH3UNT" = »UT X

S35 I=ASC(T$>-64

2540 P(I;-=P(I)+X

2545 P(30)=P(30>-X

2550 GOTO 2515

3088 REM SUBROUTINE TO PUT IN DATA
3910 LIHE=P(0)+lyu00+l
3820 ? CHR*C125>

3022 ? "CHECKING ACCOUNT BALANCE = $";PC

27):?

3025 IF T$="N" THEN ? "REENTER DATA"=?

383B ? "ENTER CHECK NO. OR CREDIT CARD

48 

83 ? ,';- "TRY ~IN . REtEMBER TO PUT A CD 
1m Efn~EEN DAY MJ tuITH" 
84 GOTD 00 
90 P< 28 )=X ' P< 29 )=8 
100 DIM SS( 38 )' 5$=" 

" 
101 OIt1 NS< 5)' H$=S$ 
102 DItl Ds( 9)' 0$=$$ 
103 DIM IS( 16 )o1$=S$ 
104 DIM A$(7) ' A$=S$ 
H15 D 111 t·lS< 1 :HI$=S$ 
106 DIM Ct( 1 ),(;$="," 
107 DIM zt( 38)' 2$=S$ 
108 D1I1 Tt( 1 H$=S$ 
110 DIM 8t( W )' 8$="BALANf'.E = " 
111 DItl S£$( 16)' SE$=S$ 
112 DIM Q$( 1 ), 0$=:3$ 
113 D1I1 'it( 3)' READ ')'$ 
;:.'00 DATA 11 
201 DATA \3 
202 [~TA 0 
203 DATA 0 
;::'04 DATA 0 
205 DATA 0 
206 DATA 0 
207 DATA 11 
208 DATA 11 
209 DATA 11 
210 DATA 0 
211 DATA ~1 
212 DATA 0 
213 DATA 0 
214 DATA (3 

215 DATA 11 
216 DATA 11 
217 DATA 0 
218 DATA 11 
219 DATA 11 
m DATA 11 
221 DATA 11 
222 DATA 11 
223 DATA 0 
224 DATA 0 
~"'5 [lATA 0 
226 DATA 0 
227 DATA I] 
228 DATA 0 
229 DATA 0 
230 DATA 0 
231 F:EM CHAt·lGE YEAR 
232 DATA / 82 
9'39 PRIm CHR$( 125) 
lOOlI PRIm "t·IHAT 00 YOU t·IAIH TO DO?" ,? ' 

1010 PRItH "1 . Ent.er· Checks and Ch:a.r·ges" 

102(1 PF:Hn "2 . Pr·int. Check F:e9istet-·" ,? 
1030 PRItH "3 . Print Char'ge F.:e9ist.er·" ,,' 

1040 PRHn "4 . IJpdate E:al:;.nce in 8udget. 
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Cate90r'ies " 
1050 PRItH "5. Calclllat.e Sa l es Ta;,,",? 
1060 PRlt-n "6. Fhnt. 5,:,.1;;.nces in all Cat. 
e9or' ies ll :? 
1070 PRlt-n "7 . Per·fOt-ii, ::;e~r'ch for' Char'ge 
cr Check" ,? 

1080 PRItH "8 . Ex:-.iiline an Ir,ji '.'idual Cat 
e9Cw';1I1 : ? 
1095 PRIHT "9 . StOt-'e Oat.a and End Sessio 
nil 
1140 F'Rlt-n 'PF:HH 'PRlt-n "EtHER l·lUt18EF.:"; 

1145 TRAP 1998 
1150 Itf-lIT t~ICH 
1151 PRIm CHR$( E'5 ) 
1155 Ci'l ~IH I CH W3U8 3000 . 4(10(1 ,400(L 2500, 
7000. :0'000, 6000, 4000 . 5J:J0(1 
1998 T$=" " 
1999 GOTO 999 
;::'\).)0 REtl PRHns BAlAHCE:; Hl ALL CATEGDRI 
ES 
202(1 " " BAlAIn:; HI ALL CATEGORIES" 

203(1 F.:ESTORE 90(11) 
2040 Fffi 1=1 TO ;<'6 
2050 F.:EAD Z$ 
2060 IF Z$="EI·{l" TH::ll GOTD 2100 
2070 PRIm 2$;" = $ ".; P( ASc( ZO-64 ) 
20b'0 I·£>;T I 
2100 PCP 
2110 PRIm "I.)-,allocated Deposits = $ "; P 
(30) 

2120 PRIHT "Check in9 Account 8a lance = t 

2450 .;- ,;- "HIT I RETU~:llI ~·lHEll THF:OUGH'" Hl 
PUTTS 
2460 F.:ETlIRll 
2460 !\UURH 
2500 F.:Et1 SIJBROUTIflE TO Lf'DATA 8ALAtICE::;m 

8U)GET CATEGDR I ES 
2510 F'RHn "YOU CAN ADD OR SU8TF.:ACT FF:Dt'l 
(tfl EmGET CATEGDR';' . HIT I RETURllI 
~fl [O'lE",? 
2515 ',' ,? "YOU I-IHUE "; F\ 30);" Ut·lALLOCATE 
D OOLLf:4<S" 
2520 F1mn 'PF.:HIT "t·iHCH 8UDGET CATEGORY 
" , UIPlIT T$ 
2525 IF T$="" Mil RETlIF:tl 
253£1 PRIHT "EHlER AmUHT'" ItlPUT ); 
2535 I*;C(1$)-64 
2540 P( I )=P( I )+:'; 
2545 P( 3~1 )=P( 3€1 ) - )<: 
;::'55(1 GOTO 2515 
300(1 F.:Etl ::;U8F:OUWlE TO F'UT HI DATA 
3010 L lflE =P( 0 )+ 1(1000+ 1 
302(1 .;- CHRI:( 1:0'5 ) 
3022 ? "CHECntlG Accoum BAlAin = $"; P( 
27):? 
3025 IF T$="W TfHlr "REEHTER DATA" ' ? 
30.3£1 '{ "EIHEF: Cf£CK I~j . OR [RED IT CAF:D 



Z-RAM Opens Up

The World Of CP/M

To The Commodore

Computer!

TM

Z-RAM, a circuit board that fits inside the Commodore 4000 and 8000

computers, adds a Z-80A microprocessor and 64K of Random Access

Memory [RAM], tripling the current maximum user memory!

Also provided with Z-RAM is the CP/M operating system, adding a new

dimension to the Commodore computer by finally making the vast world of

CP/M software available to its users.

With the addition of the Z-RAM board, Commodore computers will operate

with 96K RAM and use both the 6502 and Z-80 processors. Several modes

of operation are possible:

• With Z-RAM installed, all earlier versions of Commodore computers

[regardless of memory capacity] can function as 32K machines.

All current programs will run using 32K memory and the standard

6502 processor.

• Z-RAM permits the 6502 to use the full 96K of memory to operate

the new expanded versions of Wordcraft Ultra, WordPro -Plus™
and other expanded Commodore programs.

• The Z-80A processor will operate in 64K memory and will run the

industry standard CP/M operating system. WordStar™, Super-

Calc™, and Accounting II Plus™ are only a sample of the fantastic

CP/M programs now available to run on your Commodore
computer!

Contact Your Nearest Commodore Dealer Today...

You'll Be So Glad You Did!

Distributed by:

COMPUTER

MARKETING services inc.
[609] 795-9480

300 W. Marlton Pike, Cherry Hill, New Jersey 08034

Z-RAM is a trademark of Madison Computer

CP/M is a trademark of Digital Research

Z-RAM™Opens Up TM 

The World Of CP/M 
To The Commodore 
Computer! 
Z-RAM, a circuit board that fits inside the Commodore 4000 and 8000 
computers, adds a Z-80A microprocessor and 64K of Random Access 
Memory [RAM), tripling the current maximum user memory! 

Also provided with Z-RAM is the CP/M operating system, adding a new 
dimension to the Commodore computer by finally making the vast world of 
CP/M software available to its users. 

With the addition of the Z-RAM board, Commodore computers will operate 
with 96K RAM and use both the 6502 and Z-80 processors . Several modes 
of operation are possible: 

• 

• 

• 

With Z-RAM installed, all earlier versions of Commodore computers 
[regardless of memory capacity) can function as 32K machines. 
All current programs will run using 32K memory and the standard 
6502 processor. 

Z-RAM permits the 6502 to use the full 96K of memory to operate 
the new expanded versions of Word craft Ultra, Word Pro -Plus ™ 
and other expanded Commodore programs. 

The Z-80A processor will operate in 64K memory and will run the 
industry standard CP/M operating system. WordStar™, Super
Calc™, and Accounting II Plus™are only a sample of the fantastic 
CP/M programs now available to run on your Commodore 
computer! 

Contact Your Nearest Commodore Dealer Today . . . 

Distributed by: 

COMPUTER 
M.ARKETI NG SERVICES INC. 

You'll Be So Glad You Did! 

[609J 795·9480 
300 W . Marlton Pike, Cherry Hill , New Jersey 08034 

Z-RAM IS a trademark of M adison Computer 
CP/ M 15 a trademark of Digital Research 
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Oft I RETURN I WHEN THROUGH " = INPUT H
$

3835 IF N*="" THEN RETURN

3836 N=ASC<N$>

3846 ? "ENTER DATE MM/00" = INPUT D*

3841 IF LEHCD$X>5 THEN ? "REENTER DATE.

REMEMBER FORMAT 111/00"= GOTO 3840

3842 0K6,8)=Y*

3059 ? "ENTER PAYEE" = INPUT I*

3060 ? "ENTER AMOUNT";INPUT A$
3962 IF NO43 THEN ? "SALES TAX ON THIS

<Y OR N)" = IhPUT 0$

3865 IF H=43 THEN ? "DD YOU WANT THIS DE
POSIT ALLOCATED TO A CATEGORY" aWHJT T$'

IF T$="N" THEN 1=38'GOTO 3073

3870 ? "ENTER CATEGORY" sIWUT M$
3871 I=ASCCH*>-64
3872 IF Kl OR I>26 THEN ? "ILLEGAL GATE

GORY, TRY AGAIN" ^GOTO 3839

3873 ? "IS DATA OK? (V OR N>" = INPUT T*
3974 if i;$="N" TtEN GOTO 3616

3876 IF 1=36 THEN H$=" "

3880 P(S)=P(0H1

3885 X=UAL(A$)

3887 IF N=43 Tl-EH X=-X:Q*="N"

3180 P(I>=PCI>-X

3110 IF N<65 THEN P( 27 )=P( 27 :-X

3120 IF N>64 THEN PCN-64>=P(N-64>+X

3408 GOSUB 3580

3450 GOTO 3810

3580 REM SUBROUTINE TO PUT DATA STATEItN

TS IN PROGRAM

3510 ? CHR$(125)

3520 ? uCDOWN>lijLIHE;M DATA ";N$;C$;D$;C

3530 ? s? s? "CONT"

3540 F-OSITIW 6,0

3550 POKE 842,13 = ST0P

3560 POKE 842,12

3570 RETURN

4680 REM SUBROUTINE TO PRINT CHECK REGIS

TER, CHARGE REGISTER OR A CATEGORY

4004 B=S

4885 TRAP 4864

4610 RESTORE 18000

4825 IF WHICH=8 THEN ? "WHICH BUDGET CAT

EGORY":INPUT T*
4826 IF WHICH=3 THEN ? "L-HICH CHARGE CAS:

D": IHPLfT T$
4827 ? "ENTER STARTING MONTH AND ENDING

MONTH (111* 112)"
4028 UFUT t11,M2

4829 1=0:? Of:*C125)

4830 ? "NUM. DATE PAYEE A

MOUNT"
? "

4642 IF UAUD*CL2)»«2 Tl-EM GOTO 484m
4844 IF WHICH=8 AND l$<>m THEN GOTO 484
0

4046 IF WHICH=2 AND ASC<H$»64 Th€N GOTO
4040

4848 IF WHICH=3 AND NKMX>T* T*N GOT
0 4840

4^9 Z$=S$

4052 2$<l

4853 2$(39-LEhKA$),38>=A$

4854 IF ASC<htt)=43 THEN B=B-UAL< A$) = GOTO
4856

4055 B=8+UAL<A$)
4856 PRINT 2$;

4857 1=1+1 = IF 1=15 THEN ? :? ""HERE'S MO
RE. HIT I RETURN I TO COMTINUE11 = INPUT \A$-Q
OTO 4829

4860 GOTO 4049

4064 ? =SOUND 0,8,0,0
4865 IF WHICH=2 TIEN ? B$iFiZ7)

4067 IF WHICH=8 OR WHICH=3 THEN ? B$;F*<A

4868 ? :? "TOTAL FOR ABOUE = ";B

4076 ? ■? -1 "HIT I RETURN! WHEN THOUGH"
'INPUT 14$
4086 RETURN

5060 KM SUBROUTINE TO PUT P ARRAY IN DA

ta STATErerrs 200-230
5005 FOR 1=0 TO 38

5967 SOUND 0,INT(RNX0)*255:',18,10

5810 ? CHR$O25)

5015 X=PU>

5820 ? nCDCM£:i;209+1;" DATA ";X

5830 ? 1? 1? "CONT"
5040 POSITION 8,6

5858 POKE 842,13-STOP

5866 POk;E 842,12

5865 SOUND 8,010,0

5870 NEXT I

5086 ? CHR*U25)
5090 ? "SAUE PROGRAM MJ DATA FOR: NEXT S

ESSION"

5108 ?:?:?" 1. TURN OUER TAPE AND

REMIND."
5110 ? ■? " 2. PRESS I RECORD I At€ I PL

AY!."

5120 ? 1? a 3. PRESS I RETURN I AFTER 9

UZZER RIMEoS TWICE."

5139 TRAP 5150

5140 LPRINT

5150 CSAUE

5160 EWJ

6000 REM SUBROUTINE TO PERFORM SEARCH
6805 TRAP 6150

6020 PRINT "ENTER CHARACTERS TO BE SEARC

4840 SOUND 8,IKKRHK0)*255>i 16,10^READ

N$,D*,I*>A*,W$>Q$

4841 IF UflLCD*€l#2)XIU THEN GOTO 4840

6830 ItPUT SE$

6832 PRINT CH?$a25)

6834 ? "HUM. DATA PAYEE

50 

CR I RETURH I ~·ll-fJl THROUGH ". HlPUT fl 
$ 
3035 IF H$="" TlHl PETUFll 
3036 N=ASC( N$ ) 
304e .( "EmER DATE ~tvOO'" m:'UT 0$ 
3041 IF LEH( 0$)0 5 THEN ? "REEmER DATE . 
REtHIlEP FCf.:t·1AT It1/ oo" . GOTO 3040 

3042 0$( 6, :3 )=','$ 
3050 ? "EtHER PAYEE" · INPUT I$ 
3060 ? "EfHER ~mUtH'" I NPUT A$ 
3062 IF fl0 43 Tl-lEtl ? "SALES TA.l( Ofl THI S 
Cf ffi to" · INPUT Q$ 
3065 IF fl=43 H£ll .( "00 YW ~lAfH THIS DE 
POSIT fl..LOCATEo TO A CATEGOF;')''' . H1PUT T$ . 
IF T$="N" TI-I8-1 1=30 · GOTO 3073 
3070 ? "EmER CATEGOR'i " · rtf'UT I·t .. 
3071 I =ASCO.u: )-64 
3072 IF 1<1 OR 1>26 Tl-lEfl ? "ILLEGAL CATE 
Gffi'r', TR'r' AGAIW ·GOTO 303(1 
3073 ? "IS DATA OK;' ( \' OP tD" · INPUT T$ 
3074 IF ~$= " N" THEt·l GOTO 3010 
3076 IF 1=30 TI-I8·1 H$=" " 
3080 P< 0 ) =1"( 0 ) + 1 
3005 X=lJAL ( A$ ) 
3007 IF t'1=43 THEN ;<=-X· Q$="t·l" 
3100 P( I )=P< I )- X 
3110 IF t·l< 65 THEt·l 1"( 27)=P( 27)- X 
3120 IF t·l>64 THEN P( N-64 )=1"01-64 )+:~ 
3400 GCr3UB 3500 
3450 GOTO 3010 
3500 REM SlffiOUTUE TO PUT DATA STATEIHl 
TS Hl PROGRAtl 
3510 " CI-IP$( 125 ) 
352(1 ? "{OOIW" ;Ut·E ; " OOTA " ;U$ ; C$;O$; C 
$;I$ ; C$ ; A$ ; C$ ; ~a ; C$ ;Q$ 
3530 ? •. ;, .7 "com" 
3540 F~ITIOH 0, 0 
3550 FU<E 842., 13 ·STOP 
3560 FU<E 842 , 12 
3570 RETURfl 
400(1 REl1 SUBROUTINE TO PRIm CHECK REGIS 
TER , CWlRGE PEGISTEF; OR A CATEGO~:Y 
4004 EF0 
4005 TRAP 4Q54 
4010 F;ESTOP,E 10000 
4f!25 I F ~'lH I CI-I=8 THEN 1 "I·}n CH BUDGET CAT 
EGORY" • Hf'UT 1$ 
4f!26 IF ~'lHICI-I=3 THEH .( "1·lnCH C~~:GE CAR 
0" · INPUT T$ 
4027 1 "EmER STARTm~ 1'[ltHH Ar[1 EHDHlG 
I'llHH 0 11, ~12 ) " 
4f!28 HPUT Nl, 1'12 
4f!29 I=0 ·? Cffi$( 1,:5 ) 
403£1 .;, "HUI1 . DATE PA'iEE 
to.JNT " 

A 

4832 ? II -------------------------------___ " 
4040 WJt·lD 0, HIT< RfU( 0 )*255 ), Hi, 10 • READ 
N$,o$ , I$ , A$ , ~ , Q$ 

4041 IF UAL( ot( L 2) )<1'11 THEtl GOTO 4040 
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4042 IF UR..( 0$( 1, 2 ) »~12 THEtl GOTO 4040 
4044 IF ~lHICH=8 Af[) T$<>~l$ Tl-lEt'l GOTO 404 

° 4046 IF ~lHICH=2 Af[) ASC( H$ » 64 TI-IEH GOTO 
4040 

404B IF ~'lHICH=3 Af[) fl$( L 1 X> T$ THEH GOT 
04040 
4050 Z$=S$ 
4052 Zt< L4)=N$·Zt<6, 13 )=0$ ' Z$( 15,30)=1$ 

4053 Zt< 39-illK At ) , 38 )=A$ 
4054 IF ASC(f1$ )=43 Tlfll B=IHIAL( At ). GOTO 
4056 

4055 B=B+Uit.( A$) 
4056 PRltH Z$; 
4057 1=1+1· IF 1=15 THEH ? .? "HEPE'S t10 
RE . HIT I RETl.Rol I TO COHTHU" . Hf'UT ~1$ ' G 
OTO 4029 
4060 GOTO 4040 
4864 ? ·SOlHl 0,0,0,0 
4865 IF ~lHICH=2 THEN .( 8$; 1"( 27) . 
4067 IF ~lHICH=8 CR ~'I-IICH=3 HEN 1 9$; F,( A 
SC( 1$ )-64 ) 
4068 l' :? "TOTAL FOP ABOUE = " ; B 
4070 ? .? . 7 "HIT lRETURfli ~lI-IEtl TfWUGI-I" 
· IfF-UT ~ 
4000 RETURH 
sooe REM SlffiOUTJ fE TO PUT P ARRAY Hl DA 
TA STATEtEHlS 200-230 
5005 FCR 1=0 TO 30 
5007 WJflO 0, INT( RI'IX 0 )*255 ) ,10, 10 
5010 ? CHR$( 125 ) 
5015 X=P< I ) 
502£1 l' "t1iCU{}" ; 200+ [; " DATA " ; X 
5030 " .? ·1 "COIH" 
5043 POSITIOH 13, 0 
5050 FU<E 842 , 13·STOP 
5060 Pa<E 842 , 12 
5065 WJflo 0,0, 0,0 
5070 HEXT I 
50&'0 ? CHR$( 125 ) 
5090 " ' SAlIE PROGRrtl AND OOTA Fffi ~EZT S 
ESSIDN" 
5100 ? ·1 '? " I. TL~N CJl£P TAPE At·() 
REWHlD . " 
5tHl ? ' ? " 2. PRES'S I RECOPO I At£l I PL 
AYI . " 
5120 " .7 " 3. PRESS I RETURN I ~TER B 
UZZER RINGS TWICE . " 
5130 TRAP 5150 
5140 LPRlfH 
5150 CSAUE 
5160 00 
6000 RB1 SlffiOUTIt£ TO PERFORI1 SEARCH 
6005 TRAP 6150 
6020 PRIHT "EHlER CHARACTERS TO BE SEARC 
HEO" 
6030 IlPUT SE$ 
6032 PRIm CH<:$( 125) 
6034 ? "HUt1. OOTA PAYEE A 
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MOUNT"
6036 ? "■

6046

6045

6050

6066

6Q65

6670

6880
6050

6095

6180

6110

6112

6114

6116

6118

6126

6159

6200

T$

6210

7080

AX

7016

7020

7022

7025

7030

7046

7056

7060

7876

7080

7090

7100

7185

7119

S =

7120

X;"

7130

UGH11

7140

9060

9010

9020

9030

9040

9050

9060

9070

9680

9090

9180

9110

9120

9560

XM_EN<SE$>

restore imm

READ \tt,U$, H,A$,ttf,Q$

IF LE>XI$XX THEM GOTO 6860

FOR 1=1 TO LOKI*)-X+1
if i$a,i+:>(-n=SE$ then goto eies

NEXT I

GOTO 6660

POF

PRINT 2$;

B=B+UAL<A$>

GOTO 60bU

? :? "TOTAL FOR A60UE = uiB
? :? "HIT I RETURN I WCN DONE"'ItfJUT

RETURN

REM SUBROUTINE TO CALCULATE SALES T

? "EMTER TAX RATE IN PERCENT"

IWHJT X

? i? i? "CALCULATING... PLEASE WAIT

TRAP 7166

B=8

RESTORE 10008

READ N$,D*,I$,A$,W$,G$

IF Q$OllY" TrEN GOTO 7066

B=B+UflLCA*>
GOTO 7066

? ■■-• :PRINT "TOTAL TAKftBLE PURCHASE
";B

PRINT :PRINT "SALES TAX PAID = ";TA
DOLLARS"

? :? =PRIKT "HIT I RETURN! WHEN TrRO
= INPUT T$

RETURN

DATA Automobile

DATA Contributions

DATA Household

DATA Utilities

DATA Insurance

DATA Doctors and Dentists

DATA Food

DATA Kid's Clothes
DATA Larse Pit-chases
DATA Tuition

DATA Swires
DATA Mastercard Escrow

DATA Uisa Escrow

DATA B€

Program 2: Commodore Version

1 REM HOUSEHOLD CHECK, CREDIT CARD,

2 REM AND BUDGET PROGRAM

3 REM PET/CBM VERSION

10 GOSUB9700

45 PRINTCHRS(147)

50 IF FRE{0)>1000 THEN 70

60 PRINT"{CLEAR}{REV) WARNING {OFF}"

:PRINT"ROOM FOR ABOUT";INT(FRE{0)/

50);"MORE ENTRIES."

70 PRINT"PROGRAM LAST RUN ON";P(28);"/";P(

29)

80 PRINT:PRINT:INPUT"ENTER TODAY'S DATE

(MM,DD)";X,B

90 P(28)=X:P(29)=B

200 DATA 0,0,0,0,0

0

0

201 DATA 0

2 02 DATA 0

203 DATA 0

204 DATA 0

205 DATA 0,0,0,0,0,

231 REM CHANGE YEAR

232 DATA /82

999 PRINTCHRS(147)

1000 PRINT"WHAT DO YOU WANT TO DO?":PRINT:PR

INT

1010 PRINT"1. ENTER CHECKS AND CHARGES":PRIN

T

1020 PRINT"2. PRINT CHECK REGISTER":PRINT

1030 PRINT"3. PRINT CHARGE REGISTER1*: PRINT

1040 PRINTM. UPDATE BALANCE IN BUDGET CATEG

ORIES":PRINT

1050 PRINT"5. CALCULATE SALES TAX":PRINT

1060 PRINT"6. PRINT BALANCES IN ALL CATEGORI

ES":PRINT

1070 PRINT"7. PERFORM SEARCH FOR CHARGE OR C

HECK":PRINT

1080 PRINT"8- EXAMINE AN INDIVIDUAL CATEGORY

11: PRINT

1090 PRINT"9. STORE DATA AND END SESSION"

1140 PRINT:PRINT:INPUT "ENTER NUMBER";WHICH

1155 ON WHICH GOSUB 3000,4000,4000,2500,7000

,2000,6000,4000,5000

1998 G0T0999

2000 REM PRINTS BALANCES IN ALL CATEGORIES

2020 PRINT"{CLEAR}{REV}BALANCES IN ALL CATEG

ORIES":PRINT:PRINT

2 0 30 RESTORE:FORI=1TO32:READZ9$:NEXT

2 04 0 FORI=1TO26:READZ$:IFZ$="END"THEN2100

2070 PRINTZ$;TAB(25);" = $";P{ASC(Z$)-64)

2080 NEXTI

2100 PRINT"UNALLOCATED DEPOSITS";TAB(25);" =

$";P(30)

2120 PRINT"CHECKING ACCOUNT BALANCE";TAB(25)

;" ■ S";P(27)

2450 PRINT"{DOWN}HIT {REV}RETURN{OFF} WHEN T

HROUGH"

2455 GETT$:IFT$=""THEN2455

2460 RETURN

2500 REM SUBROUTINE TO UPDATE BALANCES IN BU

DGET CATEGORIES

2510 PRINT "{CLEARjYOU CAN ADD OR SUBTRACT F

ROM ANY":PRINT"BUDGET CATEGORY."

2511 PRINT"{DOWN}HIT {REV}RETURN{OFF} WHEN D

ONE:":PRINT

2515 PRINT:PRINT"YOU HAVE";P(30);"UNALLOCATE

D DOLLARS"

2520 PRINT:INPUT"WHICH BUDGET CATEGORY?_*{03

LEFT}";T$

2525 IF T$="*"THEN RETURN

2530 INPUT"ENTER AMOUNT";X

2 535 I=ASC{T$)-64:IFK1ORI>26THENRETURN
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tuJHT" 
6036 ~, ,,----------------------------
___ II 

6040 X=lEH( SE$ ) 
6045 B=0 
605e "'EST ORE 10000 
6060 READ t{$, 0$, 1$, AUI$, G.I$ 
6065 IF LEN( 1$ )<>( Tf£t·l GOTO 6060 
6070 FCf! 1=1 TO LEW 1$)-)(+1 
6080 IF 1$( 1, 1+)(-1 )=SE$ TfHl GOTO 6100 
6090 fEXT I 
6095 GOTO 6060 
6100 POF 
6110 Z$=S$ 
6112 Z$< 1,4)=f1$'Z$(6,13)=0$'Zt05,3t})=1$ 
6114 Z$< 39-LEH( A$;', 38 )=A$ 
6116 PRIm 2$; 
6118 B=B+Vft..( A$) 
6120 GOTO 6060 
6150 ':- ,.( "TOTAL Fffi ABOUE = ";8 
6200 ? ,.;- "HIT IRETURHI ~HJl OI.1lE'" Hf'UT 
n 

6210 .RETURfl 
7000 REM SlffiOUTIHE TO CALCtLATE SALES T 
AX 
7010 '{ "Et-ITER TA-\( F:ATE IN pmCEt·lT" 
7020 U.,UT :~ 
7022 X=X/ 1 00 
7025 .( ,.;- ,·7 "CALCULAm~~ ... PLEASE ~'lAIT 

" 
7030 TRAP 7100 
704£1 B=0 
7050 "'ESTORE 1 ~J00 
7060 "'£AD H$, 0$, 1$, AUJ$, Q$ 
7070 IF 0$0"',''' nHl GOTO 7060 
7000 B=B+UAL( A$ ;. 
7090 GOTO 706£1 
7100 TA:~=B*( 1-X):tX 
7105 TA:~=INT( TA.\(Wi0 )/100 
7110 ? ,.;- 'PRHH "TOTAL TA:>:ABLE PIJ<CHASE 
S = 11;8 

7120 PRIm 'PRHH "Sft..ES TA:~ PAlO = ";TA 
X; " OCi..LARS" 
7130 .;- , ·f ' PI<:ItH "HIT I RETURH I ~'l!-EH TtRO 
tm" 'Hf'UT n 
7140 RETURN 
9000 OOTA Autofltobi le 
9010 OOTA C~ntro ibutions 
9020 OOTA Househo 1 d 
9030 OOTA Uti 1 ities 
9040 OOTA Insurance 
9050 OOTA Doctors and Dentists 
9060 OOTA Food 
9070 OOTA Kid's Clothes 
9080 OOTA Larse Fu'chases 
9090 OOTA Tuition 
9100 OOTA Savins5 
9110 OOTA t1astercar·d Esct'OW 
9120 OOTA Uisa Escr·ow 
9500 OOTA HI) 
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Program 2: Commodore Version 
1 REM HOUSEHOLD CHECK, CREDIT CARD, 
2 REM AND BUDGET PROGRAM 
3 REM PET/CBM VERSION 
H GOSUB9700 
45 PR I NTCHR$(147) 
50 IF FRE(0»1000 THEN 70 
60 PRINT"{CLEAR}{REV} WAR N I N G {OFF}" 

:PRINT"ROOM FOR ABOUT";INT(FRE(0) / 
5~);"MORE ENTRIES." 

70 PRINT"PROGRAM LAST RUN ON" ;P (28) ;" /"iP( 
29) 

80 PRINT:PRINT:INPUT"ENTER TODAY ' S DATE 
(MM , DD) "iX,S 

90 P(28 ) =X:P(29) =B 
20~ DATA ~,0,~,~ , 0 

201 DATA ~ , 0,~,~,0 

2~2 DATA 0 , 0 , 0 , 0,0 
203 DATA ~ , 0,0,~,0 

204 DATA ~ , 0,0 , 0 , 0 
205 DATA 0 , 0,0 , ~ , 0 , 0 

231 REM CHANGE YEAR 
2 32 DATA / 8 2 
999 PRINTCHR$(147) 
100~ PRINT"WHAT DO YOU WANT TO DO?":PRINT :PR 

INT 
1010 PRINT"!. ENTER CHECKS AND CHARGES": PRIN 

T 
1020 PRINT"2. PRINT CHECK REGISTER":PRINT 
1030 PRINT" 3 . PRINT CHARGE REGISTER":PRINT 
1040 PRINT"4. UPDATE BALAN CE IN BUDGET CATEG 

ORIES" :PRINT 
10 50 PRINT"5. CALCULATE SALES TAX":PRINT 
1~60 PRINT"6. PRINT BALANCES IN ALL CATEGORI 

ES":PRINT 
10 7 0 PRINT"7. PERFORM SEARCH FOR CHARGE OR C 

HECK ":PRINT 
1080 PRINT"8. EXAMINE AN INDIVIDUAL CATEGORY 

" : PRINT 
1090 PRINT"9. STORE DATA AND END SESSION " 
114~ PRINT:PRINT:INPUT "ENTER NUMBER"iWHICH 
1155 ON WHICH GOSUB 3000,4~00,4000,2500,7000 

, 2000,6000 ,4 000 , 5000 
1998 GOT0999 
2000 REM PRINTS BALAN CES IN ALL CATEGORIES 
2020 PRINT"{CLEAR}{REV}BALANCES IN ALL CATEG 

OR I ES·:PRINT:PR INT 
2030 RESTORE:FORI=IT032:READZ9$:NEXT 
2040 FORI=IT026:READZ$:IFZ$="END"THEN 2100 
2070 PRINTZ$;TAB(25);" = $ "; P(ASC(Z$)-64) 
2080 NEXTI 
2 100 PRINT "UNALLOCATED DEPOSITS";TAB(25); " 

$" ; P(30) 
2 120 PRINT"CHECKING ACCOUNT BALANCE";TAB(25) 

;" = $"iP(27) 
2450 PRINT"{DOWN}HIT {REV}RETURN{OFF} WHEN T 

HROUGH" 
2455 GETT$:IFT$=" "THEN2f55 
2460 RETURN 
2500 REM SUBROUTINE TO UPDATE BALANCES IN BU 

DGET CATEGOR I ES 
25 10 PRINT "{CLEAR}YOU CAN ADD OR SUBTRACT F 

ROM ANY": PRINT"BUDGET CATEGORY ." 
2511 PRI NT"{DOWN} HIT {REV}RETURN{OFF} WHEN D 

ONE :":PRINT 
2 515 PRINT: PR I.NT"YOU HAVE"; P (30) ; "U NALLOCATE 

D DOLLARS" 
2520 PRINT:INPUT"WHICH BUDGET CATEGORY ?_ *{03 

LEFT}";T$ 
2525 IF T$="·"THEN RETURN 
2530 INPUT"ENTER AMOUNT";X 
2535 I=ASC(T$)-64:IFI(10RI>26THENRETURN 
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2540 P(I}=P(I)+X

2545 P(30)=P(30)-X

2550 GOTO 2515

3000 REM SUBROUTINE TO PUT IN DATA

3010 LINE=P(0)+10000+1

3020 PRINTCHR$(147)

3022 PRINT-CHECKING ACCOUNT BALANCE =$";P(27

) : PRINT

3025 IFT$="N"THENPRINT"REENTER DATA":PRINT

3030 PRINT"(DOWNjENTER CHECK NO. OR CREDIT C

ARD":PRINT"{DOWN}OR {REV}RETURN{OF
OFF} WHEN THROUGH"

3031 INPUT"{DOWN}?_*{03 LEFT}";N$

3035 IFN$="*"THENRETURN

3036 N=ASC(N$)

3040 INPUT"ENTER DATE MM/DD";D$

3041 IFLEN(D$)<5THENPRINT"REENTER DATE. REME

MBER FORMAT MM/DD":GOTO3040

3042 D$=D$+YS

3050 INPUT"ENTER PAYEE";1$

3060 INPUT"AMOUNT";A$

3062 IFNO43THENINPUT"SALES TAX ON THIS (Y 0

R N) ";Q$

3065 IFN=43THENINPUT"DO YOU WANT THIS DEPOSI

T ALLOCATED TO A CATEGORY";T$

3 066 IFN=4 3ANDT$="N"THENI=30:GOTO3 07 3

3070 INPUT"ENTER CATEGORY";W$

3071 I=ASC(W$)-64

3072 IFK1ORI>26THENPRINT"ILLEGAL CATEGORY, "

TRY AGAIN":GOTO3030

3073 INPUT"IS DATA OK {Y/N)";T$

3074 IFT$="N"THEN3010

3076 IFI=30THENW$=" "

3080 P(0)=P(0}+1

3085 X=VAL(A$)

3087 IFN=43THENX=-X:QS="N"

3100 P(I)=P(I)-X

3110 IFN<65THENP(27)=P(27)-X

3120 IFN>64THENP(N-64)=P(N-64)+X

3400 GOSUB3500

3450 GOTO3010

3500 REM SUBROUTINE TO PUT DATA STATEMENTS I

N PROGRAM

3510 OTHERS=STR$(LINE)+" DATA "+N$+C$+D$+C$+

I$+C$+A$+C$+W$+C$+Q$

3515 O2S=STR$(LINE+1)+"DATA XXXX,X,X,X,X,X"

3520 RL=3530:GOTO9600

3530 GOSUB9700:GOTO1998

4000 REM SUBROUTINE TO PRINT CHECK REGISTER,

CHARGE REGISTER, OR A CATEGORY

4010 RESTORE:B=0:PRINT"{CLEAR}"

4011 READZ9$jIFZ9$<>"ENDnTHEN4011

4020 IFWHICH=8THENPRINT"WHICH BUDGET CATEGOR

Y":INPUTT$

4025 IFWHICH=3THENPRINT"WHICH CHARGE CARD":I

NPUTTS

4027 PRINT"ENTER STARTING MONTH AND ENDING":

PRINT"MONTH (M1,M2)";

4028 INPUTM1,M2

4029 I=0:PRINTCHRS(147)

4030 PRINT"NUM. DATE PAYEE A

MOUNT"

4 032 PRINT"

4040 READ N$,D$,I$,A$,W$,Q$

4041 IFN$="XXXX"THEN4064

4 042 IFVAL(LEFT$(D$,2))<M1THEN4040

4 043 IFVAL(LEFT$(D$,2))>M2THEN4040

4044 IFWHICH=8ANDT$OW$THEN4040

4046 IFWHICH=2ANDASC(N$)>64THEN4040

4 048 IFWHICH=3ANDLEFT$(NS,1)OT$THEN4 04 0

4 0 50 PRINTN$;TAB(6);D$;TAB(17);I$;TAB(32);A$

4 054 IFASC(N$)=4 3THENB=B-2*VAL(A$)

4 055 B=B+VAL(A$):1=1+1:IFK15THEN4 06 0

4056 PRINT:PRINT"THERE'S MORE":PRINT"HIT RET

URN TO CONTINUE"

4057 GETZ9$:IFZ9S=""THEN4057

4058 GOTO4029

4059 GETA$:IFA$=""THEN4059

4060 GOTO4040

4064 PRINT

4065 IFWHICH=2THENPRINTB$;t>(27)

4 067 IFWHICH=8ORWHICH=3THENPRINTB$;P[ASC{T$)
-64)

4068 PRINT:PRINT"TOTAL FOR ABOVE=";B

4070 PRINT:PRINT:PRINT"HIT {REV}RETURN{OFF} "

WHEN THROUGH"

4075 GETZ9$:IFZ9$=""THEN4075
4080 RETURN

5000 REM SUBROUTINE TO PUT P ARRAY INTO DATA

STMTS

5010 RL=5020:GOTO9600

5020 GOSUB9700

5030 PRINT"{CLEAR}SAVE PROGRAM AND DATA FOR *
NEXT SESSION

5040 PRINT"{02 DOWN}1. TURN OVER TAPE AND RE
WIND.

5045 PRINT"{02 DOWN}PRESS {REV}RETURN{OFF} W
HEN YOU'VE DONE THIS"

5047 GETZ9$:IFZ9$=""THEN5047

5050 PRINT"{02 DOWN}2. PRESS PLAY & RECORD"
5060 PRINT:PRINT

5150 SAVE"BUDGET":REM OR WHATEVER NAME YOU W

ANT

5160 END

6000 REM SUBROUTINE TO PERFORM SEARCH

6010 PRINT"{CLEAR}ENTER CHARACTERS TO BE SEA

RCHED"

6030 INPUTSE$

6032 PRINT"{CLEAR}"

6034 PRINT"NUM. DATE PAYEE A

MOUNT"

6 0 36 PRINT" »
ii

6040 X=LEN(SE$)

6045 B=0:RESTORE

6 0 50 READZ9S:IFZ9S<>"END"THEN60 50

6060 READ N$,D$,I$,A$,W$,Q$

6065 IFN$="XXXX"THEN6150

6070 IFLEFT$ (I$,X)OSE$THEN6060

6115 PRINTN$;TAB{6);D$;TAB(17);1$;TAB(32);A$

6118 B=B+VAL(A$)

6120 GOTO6060

6150 PRINT:PRINT"TOTAL FOR ABOVE =";B

6200 PRINT:PRINT"HIT {REV}RETURN{OFF} WHEN D

ONE"

6205 GETZ9S:IFZ9S=""THEN6205

6210 RETURN

7000 REM SUBROUTINE TO CALCULATE SALES TAX

7010 PRINT"ENTER TAX RATE IN PERCENT"

7020 INPUTX

7022 X=X/100

7028 PRINT:PRINT:PRINT"CALCULATING...PLEASE ~

WAIT"

7040 B=0:RESTORE

7 050 READZ9$:IFZ9$O"END"THEN7050

7060 READ N$,D$,I$,A$,W$,Q$

7070 IFQS<>"Y"THEN7090

7080 B=B+VAL(A$)

7090 IFN$<>"XXXX"THEN7060

7100 TAX=B*(1-X)*X

7105 TAX=INT(TAX*100)/100

7110 PRINT:PRINT:PRINT"TOTAL TAXABLE PURCHAS

ES = ";B

52 COMPUTEl August. 1QS2. lssue 27 

2540 P (I)=P(I)+X 
2545 P(30)=P(30) - X 
2550 GOTO 2515 
3000 REM SUBROUTINE TO PUT IN DATA 
3010 LINE=P(0)+10000+1 
3020 PRINTCHRS(147) 
3022 PRINT"CHECKING ACCOUNT BALANCE =S" ; P(27 

) : PRINT 
3025 I FTS="N " T HENPRINT " REENTER DATA " :PRINT 
3030 PRINT" {DOWN)ENTER CHECK NO . OR CREDIT C 

ARD " :PRINT"{DOWN)OR {REV)RETURN{OF 
OFF) WHEN THROUGH" 

3031 INPUT"{DOWN)? *{03 LEFT)";NS 
3035 IFNS= " * "T HENRETURN 
3036 N=ASC(NS) 
3040 INPUT"ENTER DATE MM/DD"; DS 
3041 IFLEN(DS) <5THENPRINT"REENTER DATE. REME 

MBER FORMAT MM/DD ":GOT03040 
3042 DS=DS+YS 
3~5~ INPUT "ENTER PAYEE ";IS 
3~6~ INPUT"AMOUNT ";A$ 
3062 IFN<>43THENINPUT "SALES TAX ON THIS (Y 0 

R N) ";QS 
3065 IFN=43THENINPUT"DO YOU WANT THI S DEPOSI 

T ALLOCATED TO A CATEGORY";TS 
3066 IFN=43ANDTS= "N" THENI=30 : GOT03073 
3070 INP UT" EN TER CATEGORY "; WS 
3071 I=ASC(WS) - 64 
3072 IFI<10RI>26THENPRINT"ILLEGAL CATEGORY, -

TRY AGAIN":GOT03030 
3073 INPUT " IS DATA OK (yiN) " ; TS 
3074 IFT$="N"THEN3010 
3076 IFI=30THENW$=" .. 
3080 P(0)=P(0)+1 
3085 X=VAL(AS) 
3087 IFN=43THENX=- X:QS="N" 
3100 P(I)=P(I) - X 
3110 IFN<65THENP(27)=P(27) - X 
3120 IFN>64THENP (N - 64) =P (N-64) +X -
3400 GOS UB3500 
3450 GOT03010 
3500 REM SUBROUTINE TO PUT DATA STATEMENTS I 

N PROGRAM 
3510 OTHERS=STRS(LINE)+" DATA "+NS+CS+DS+CS+ 

IS+CS+AS+CS+WS+CS+QS 
3515 02S=STR$(LINEtl)+ "OATA XXXX,X , X,X , X, X" 
3520 RL=3530:GOT09600 
3530 GOSUB9700:GOT01998 
4000 REM SUBROUTINE TO PRINT CHECK REGISTER , 

CHARGE REGISTER, OR A CATEGORY 
4010 RESTORE:B=0:PRINT"{CLEAR)" 
4311 READZ9$ : IFZ9$<>nEND " TMEN4~11 
4020 IFWHICH=8THENPRINT"WHICH BUDGET CATEGOR 

Y" : INPUTTS 
4025 IFWHICH=3THENPRINT"WHICH CHARGE CARD": I 

NPUTTS 
4027 PRINT"ENTER STARTING MONTH AND ENDING": 

PRINT"MONTH (Ml,M2)" ; 
4028 I NPUTMl , M2 
4029 I=0:PRINTCHRS (147) 
4030 PRINT"NUM . DATE PAYEE A 

MOUNT" 
4032 PRINT"--- - ----- ------------------ ----- -

" 
4040 READ NS , DS , IS , AS , WS , QS 
4041 I FNS="XXXX"THEN4064 
4042 IFVAL(LEFTS(DS , 2»<M I THEN4040 
4043IFVAL(LEFTS(DS , 2»>M2THEN4040 
4044 IFWHICH=8ANDTS<>WSTHEN4040 
4046 IFWHI CH=2ANDASC(NS»64THEN40 40 
4048 IFWHICH=3ANDLEFTS(NS , l) <> TSTHEN4040 
4050 PRINTNS;TAB(6);DS ; TAB(17) ; IS ; TAB(32) ; AS 

4054 IFASC(NS)=43THENB=B-2*VAL(AS) 
4055 B=B+VA L (AS) : I=I+l:IFI<15THEN4060 
4056 PRINT:PR I NT " THERE ' S MORE " :PRINT"HIT RET 

URN TO CONTINUE" 
4057 GETZ9S:IFZ9S=""THEN4057 
4058 GOT04029 
4059 GETAS : IFAS=""THEN4059 
4060 GOT04040 
4064 PRINT 
4065 IFWHICH=2THENPRINTBS;P(27) 
4067 IFWHICH=80RWHICH=3THENPRINTBS ; P(ASC(TS) 

-64) 
4068 PRINT : PRINT"TOTAL FOR ABOVE=" ; B 
4070 PRINT:PRINT : PRINT " HIT {REV)RETURN{OFF) --

WHEN T HROUG H" 
4075 GETZ9S:IFZ9S=" "THEN4075 
4080 RETURN 
5000 REM SUBROUTINE TO PUT P ARRAY INTO DATA 

STMTS 
5010 RL=5020:GOT09600 
5020 GOS UB9700 
5030 PRINT " {CLEAR)SAVE PROGRAM AND DATA FOR -

NEXT SESSION 
5040 PRINT"{02 DOWN)l. TURN OVER TAPE AND RE 

WIND . 
5045 PRINT"{02 DOWN)PRESS {REV)RETURN{OFF) W 

HEN YOU ' VE DONE THIS " 
5047 GETZ9S : IFZ9S=""THEN5047 
5050 PRINT"{02 DOWN)2 . PRESS PLAY & RE CORD" 
5060 PRINT : PRINT 
5150 SAVE"BUDGET":REM OR WHATEVER NAME YOU W 

ANT 
5160 END 
6000 REM SUBROUTINE TO PERFORM SEARCH 
6010 PRINT " {CLEAR)ENTER CHARACTERS TO BE SEA 

RCHED" 
6030 INPUTSES 
6032 PRINT " {CLEAR]" 
6034 PRINT"NUM. DATE PAYEE A 

MOUNT " 
6036 PRINT" --------------------------'-------

6040 X=LEN(SES) 
6045 B=0:RESTORE 
6050 READZ9S:IFZ9S<>"END "THENG050 
6060 READ NS , DS , IS , AS , WS , QS 
6065 IFNS= " XXXX " THEN6150 
6070 IFLEFTS(IS , X)<>SESTHEN6060 
6115 PRINTNS ; TAB(6);DS;TAB(17);IS;TAB(32) ; AS 

6118 B=B+VAL(AS) 
6120 GOT06060 
6150 PRINT : PRINT"TOTAL FOR ABOVE =";B 
6200 PRINT : PRINT"HIT {REV]RETURN{OFF] WHEN D 

ONE" 
6205 GETZ9S : IFZ9S=""THEN620 5 
6210 RETURN 
7000 REM SUBROUTINE TO CALCULATE SALE S TAX 
7010 PRINT"ENTER TAX RATE IN PERCENT" 
7020 INPUTX 
7022 X=X/100 
7028 PRINT:PRINT:PRINT"CALCULATI NG . . . PLEASE -

WAIT" 
7040 B=0:RESTORE 
7050 READZ9S:IFZ9S <> "END"TH EN7050 
7060 READ NS , DS , IS , AS , WS , QS 
7070 IFQS<> "Y" THEN7090 
7080 B=B+VAL(AS) 
7090 IFNS <> "XXXX"THEN7060 
7100 TAX=B*(l - X)*X 
7105 TAX=INT(TAX*100 )/100 
7110 PRINT : PRINT:PRINT"TOTAL TAXABLE PURCHAS 

ES = " ; B 



7120 PRINT:PRINT:PRINT"SALES TAX PAID=";TAX;

"DOLLARS"

7130 PRINT:PRINT"HIT (REV}RETURN{OFF} WHEN D

ONE"

7140 GETZ9$:IFZ9S=""THEN7140

7150 RETURN

9000 DATA AUTOMOBILE

9010 DATA CONTRIBUTIONS

9020 DATA HOUSEHOLD

9030 DATA UTILITIES

9040 DATA INSURANCE

9050 DATA DOCTORS AND DENTISTS

9060 DATA FOOD

9070 DATA KID'S CLOTHES

9080 DATA LARGE PURCHASES

9090 DATA TUITION

9100 DATA SAVINGS

9110 DATA MASTERCARD ESCROW

9120 DATA VISA ESCROW

9130 DATA END

9600 REM SUBROUTINE TO PUT INFO INTO DATA ST

ATEMENTS

9610 PRINT"{CLEAR}{02 DOWN}":FORI=0TO5:PRINT
200+1;"DATA ";

9615 FORJ=0TO4-{I=5)

9 617 A=P(I*5+J):A=INT(A*1000+.5)/1000

9 6 20 PRINTMIDS (STRS(A) ,2) ;" ,"; :NEXT:PRINTCHR

S (20):NEXT

9630 PRINTOTHER$:PRINTO2$

9640 PRINT"GOTO";RL:PRINT"{HOME}11

9650 REM DYNAMIC KEYBOARD

9660 POKE 158,9

9670 FORI=0TO8:POKE623+I,13:NEXT
9680 END

9700 S$="
n

9710 N$=SS:D$=SS:I$=S$:A$=S$:W$=S$:C$=",":ZS

=S$:T$=S$:B$="BALANCE ="

9720 SE$=S$:Q$=S$

9730 DIMP(30)

9740 RESTORE:FORI=0TO30:READP(I):NEXT:READY$

9750 RETURN C

COMPUTE! The Resource.

Model iiUPS-120 Uninterruptable Power Supply

(For Commodore' and Apple" Computer System Users)

Eliminates your power

blackout and brownou!

problems. Just plug the

UPS into the mai-is AC

and plug your monitor,

computer, and disk

drives into the UPS.
Installation is that

fast and simple!

Power Input:

117 VAC. 60 Hz.

Power Output:

117 VAC. 60 Hz..

120 Watts Max.

12 Minutes $675,00us ^
45 Minutes 795.00
Please add 5!V lor shipping and

handling.VISA&cert chq.accepted

Pribusin Inc. ■ Re9dTradeUarks
113 Dolomite Dr..Downsview,Ont..Canada M3J 2N1 (416)665-1540

Superb new
1programs

for uourytian

Atari isa registered trademark f- ol Atari, Inc

DOLLARS AND SENSE is a sel ol imee cograms designed to into"" ano educate One touch

menu driven and totally useT friendly

I H A outputs every year Irom youi oresen! aae to age 65 year oy yea' Simoiy inrjui your present

age yearly conifiounon ano pfoiecieo irneresr rate fl tast and e'tective «av to compare different

combination!
FUTURECOST Mill aeiermme inecost o'any itemai an/oo-nt .n me luiuio A jncm aemonsirairon

lhat *iii eniighipn everyone as to Tni? value ol saving tor the iutute

WHAT S IT WOBtM will snow you e-acliy no" muc" an mat money you nave iivcd isieaiiy worlh

m todays dollars you nad Belle' s>i ao«n (ot triis one ATARI i?4Knane c i3!r'roisc J?9 9S VIC-20

WITH B". EXPANDER (29 95

AUTOfiUN allows you to automatica ly two: your Disc Cased o^ogtams *nen you power uc Menu

d'rven and very fast AuTorun wrli D'Ouauly De o^e ot !he mosi useful orograrris you vnii ever own

ATARI (24Ki disc only H995

SkyPilOT is 3 'eai time lugni landing simurator wiin lull iniirumeniat.on and superrj grapnics and

sound We tfink .is me iinest tiiqni s.muiato' av.i.iabie lo> ine Atari atari i?4Ki taoe or r3?Kidrsc

12195

SUPER SEVEN a'e eiceueni qsmes jna nmuiaiori on a single onp toucn menu Ow" disc this is

oeyona a douDt ine best scltwarp v.iijf nn me "n,i<k..t totiay

SKVPiLOT li included and Oescr.Bed a&ovp

rtitn realistic sound ana super fj'aor'ici

ALFEN is a one ori one cannoi r fluei Tne Alien la*FS e.asiv ction s e s naraiosti Kids

riostrip FullVOYAGER must t>e Quided to a sale landing on j ruug

nsitumentaiion and visual display io npip you succeed

GERONIMO' is "that your nero ye is as he tumps t'om a srnan Diane ityinci to land on a tropical

sland You musl consider Both speea and allilude when yoi, push nun oui

CANNONS is tor one or two piaycs Each rias ?□ snots arvi a hnw hmit to hit a mo.ing [arqei Kifls

Send SI 00 ire'undablei tor catalog Visa and Master Charge accepted All order

shipped within dS hours Satisfaction guaranteed Include Si 50 per order lor

postage a handling Dealer inquiries welcome

ARMA DESIGN GROUP

1201 Bridge Street Asbury Park. N J 07712

(2011774-9099

NEW FOR ATARI
FROM

MMG MICRO SOFTWARE

'GAMES-

CHOMPER - All machine language arcade game. One of the only
enmputer games with intelligent monsters. Destined Io become a classic.

Requires 16K, 1 Joystick $24.95

ASTEROID MINERS - Race against time! Your mission is to mine
all the asteroids before time runs out. BASIC and machine language.

Requires 32K. 1 Joystick $29.95

■NECESSITIES'

DISK COMMANDER ■ Just save this program on your BASIC
disks and it ivill autoboot and automatically list all programs from the disk

onio your screen. Simply tun any program by typing in a number

Requires 16K. Disk only \ $19.95

RAM TEST - The most thorough and fastest memory test available
lor the ATARI. This all machine language program takes 4 min. to lest 48K.
It's the only program that tests the cartridge area of RAM. Good for new

400 800 computer owners and for testing new RAM boards.

Requires 8K 519.95

►BUSINESS/HOME'

MAILING LIST - Extremely fast BASIC and machine language
program. Each data disk holds over 500 files. Sort on any of 6 fields at

machine language speed. Use any size labels or envelopes.

Requires 48K, Disk only $39.95

Unless otherwise specified, available on cassette and disk. Please specify
when ordering.

MMG is seeking new ATARI Authors. Please call or write for details.

Please send check or money order to:

MMG MICRO SOFTWARE

P.O. Box 131

Marlboro, New Jersey 07746

or call (201) 583-4362 For C.O.D. deliveries

New Jersey residents add 5a> slate tax.
ATARI is a registered Iradem.irk a! ATARI. Inc.

712~ PRINT: PRINT:PRINT" SALES TAX PAID= ", TAX, 
"D OLLARS " 

713~ PRINT:PRINT"HIT (REV)RETURN{OFF) WHEN D 
ONE " 

7140 GETZ9S:IFZ9$= "" THEN7 140 
715~ RETURN 
9~~~ DATA AUTOMOBILE 
9~1~ DATA CONTRIBUTIONS 
9~2~ DATA HOUSEHOLD 
9030 DATA UTIL ITIES 
9 04 ~ DATA IN SURAN CE 
9 0 50 DATA DOCTORS AND DENTIST S 
9~ 6 0 DATA FOOD 
90 70 DATA KID ' S CL OTHE S 
908 0 DATA LARGE PURCHASE S 
9090 DATA TUITION 
9 100 DATA SAVINGS 
911~ DATA MASTERCARD ESCROW 
91 20 DATA VI SA ESC ROW 
913 0 DATA END 
9 60 0 REM SUBROUTIN E TO PUT INFO INTO DATA ST 

ATEMENTS 
9610 PRINT"{CLEAR){ 02 DOWN ) ":FOR I=0T05 :PRINT 

2 00+I i" DATA "; 
9615 FORJ=~T0 4 - (I=5 ) 
9617 A=P ( I·5+J):A=INT(A· 1 0~ 0 + . 5 ) / 1 0 ~0 
9620 PRINTMID$ (S TR$ (A) ,2) ," , " , : NEXT: PRINTCHR 

$'( 2~ ) :NEXT 
9 6 30 PRINTOTHER$ : PRINT02$ 
9640 PRINT"GOTO" i RL:PRINT " { HOME}" 
96 5 ~ REM DYNAMIC KEYB OARD 
9 660 POKE 158 , 9 
9670 FORI=0T08:P OKE623+I ,1 3:NEXT 
9680 END 
9700 S$= " 

" 
9 71 ~ N$=S $:D$= S$:I$=S$:A$=S$ :W$= S$:C$=",": Z$ 

=S$ :T$ =S$ : B$="BALANCE 
9 7 20 S E$=S$ : Q$= S$ 
973~ DIMP(30) 
9740 RESTORE :FORI =0T030:READP(I) : NEXT:READY$ 

9750 RETURN 

COMPUTE! The Resource. 

Model pUPS-120 Uninterruptab le Power S upply 
(For Commodor"e ' and App le' Computer Sys tem Users) 

E F1m;nales your power 
Dlackout And brownou t 
problems. Just plug the 
UPS inlO the mains AC 
and plug your m<lno lor , 
comouler. and disk 
dri~es In lo t he UPS. 
Ins tallation i s I h ~' 
l as t and Simple! 

Power Inpu t : 
117 VAC, 60 Hz. 

Power Output : 
117 VAG, 60 Hz., 
120 Wa t l s Max. 

12 Minutes $67S.00us 
45 Minutes 795.00 
Please IIOd 5~ 10. shlPDin; and 
hand ling. VISA & cerl eha.accepted 

• 

Pribusin Inc . . Aeg'd Trade Mo.ks 

11 3 Dolomite Dr.,DownslJiew,Ont .Canada M3J 2Nl (416)665-1540 

OOllARS ANO SE NSE .. a ..,1 01 m.ee :><og'am< oes<gn"OIO .nto.m anc "auo ale One louc ~ 
menu a"wen ana lotally use' t"e no ly 

I R A OU IPuts e'l!ry yea. h om YOU! ,,,e..,nl a'le 10 age 6~ yea. oy year S,mply ,nput your p'e"!nI 
,~e yearly CO<>"' oul,on ano P'olecl~a Inle,est ' aTe A la'i ano el1ecI'.e way 10 COmIHl H.' Ol!te'enl 
como,nahons 
FUtU~ECOST w,1I (ICIter",,~ In. CO\I 01 an ~ 'Iem al any paonl ,n Ine "",ore A 9'.""OC oemonw,r,on 

11I1I;N0 1i ellllQ~len eve'Yone as 10 Ine valUIl 01 sav,ng 10' me lulu'e 
WI1 ... ' S IT WORtH w ,ll $IIOW YOU e . lelly no "" mucn all Inal money you na.e !WI.-eo 'S 'eally ·NOrtn 

.n lOOIY S oOlla , . YOU lIao tlelte, S,I (I(I ... n 10 ' In ,s one 11, '11,"' 1:>40( 1 Moe 0' 132 ~ I o~ 119 9~ VIC·10 
WIT,", 80{ EXP"NOER 1199~ 

II, UTORUN a IlO " S yO<J 10 lu lOm.lhCa IV 1)00: your {I,se P.\eO "'09'.ms .... ,e n reI' po",·e ' up Menu 
od"en a n" ver l' l a~1 AUIOfun Wltl D'Otl.tllv D<' O'lll 01 Ine mO,1 u'Il lul I><09'am, you wtll eve, own 
AT ARI 124( I{I!se onl y ~ 199~ 
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S;> I 9~ 

SUPEI'I SEVEN a' e e'ce llenr !t.me1.nll ).mulaIOl\ 0<> a )'''9. p on" 10UC"II "",nu o·,v"n a,S( In,s,~ 
Devono a OO<Jtllll1t lIe)llQlI" J.e value on Ille m~I ""IIO<I.1Y 

SO\VPlLOT ,) ,nctulleo Inc (ICIscm,ea a DO w" 
EASYl'lfDEP .~, to rally un'Qut ~1ID'oaCII 10 mOlOl"O\~ 'de,nc YOU m~" nego".le a , .. ,Shnq mHi' 
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S""I!9V counlS 
VOYAGER muSI ~ gu'oeo 10 a sale lana'l\II "" d 'UClleCi ana IIOShlt' al<en lanoseaoe Full 
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'llano You mUSI eonSlO(!r 0 0 ' " S~II anO all,lulle ... ·nen tou PUSh ."m Oul 
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ARMA DE S IGN G ROUP 

120 I Blldge Stree t. Asb ury Park . N J 07712 

[20 1 I 77d ·9099 

NEW FOR ATARI 
FROM 

MMG MICRO SOFTWARE 

········GAMES· ...... • .. •• 
CHOMPER - All machine language arcade game. One of the only 
computer games with intellige nt monsters. Destined to become a classic. 

Requires 16K. I Joyst ick .... . . . .......... ... .. . . ... . $24.95 

ASTEROID MINERS - Race against lime! Your mission is to mine 
all the asteroids before time runs o ut. BASIC and machine language 

Requires 32K. 1 Joystick . .. ... . . . .. . ..... . . . . $29.95 

.. .......... ·*NECESSITIES·· * .... ••• 
DISK COMMANDER - J ust save this program on you r BASIC 
disks and it will autoboot and aulomatically lis t all programs from the disk 
onto your screen . Simply run any program by typing in a nu mber. 

Requires 16K. Disk only. . . $ 19.95 

RAM TEST - The most thorough and fastest memory test available 
for the ATARI. ,This all machine language pr05:Vam takes 4 min. to test 48K. 
h 's the only program that tests the cartridge area of RAM . Good for new 
4ool BOO compu te r owners and for testing new RA M boards. 

Requires 8K .. . . . ........ . $ 19.95 

.... • ....... SUSINESS/ HOM E . * ........ .. 
MAILING LIST - Extremely fast BASIC and machine language 
program. Each data disk holds over 500 files. Sort on any o f 6 fields at 
machine language speed. Use any size labels or envelopes. 

Requires 48K, Disk only . $39.95 

Unless otherwise specified , available o n cassetl e and disk. Please specify 
when ordering. 
MMG is seeking new ATARI Authors. Please call or write for details. 

Please send check o r money order to: 
MMG MICRO SOFTWARE 

P.O. Box 131 
Marlboro, New Jersey 07746 

or call (201) 583·4362 For C.O.D . deliver ies 

New Jersey residents add 5% stat e ta x. 
Al ARI ~ a legiste.ed IraCem, .. k 01 AlAR!. Inc: 
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How can a teacher me oyie computer to teach spelling to

an entire class? One solution is to print out individualized

study sheets. This program (versionsfor Microsoft —

Apple, Commodore, OS!, and Radio Shack - and Atari

BASICs) creates several different -word games. They are

good for spelling practice, but they're enjoyable games,

too. Ifyou don't have a printer, you can redirect the

output to the screen by making a feu- adjustments such as

substituting PRINTfor PRINT#, ignoring PRI\T#3

(special PET printerformatting commands), and by not

OPENing to the printer. See the special Atari instructions

under "Atari Notes."

Word
Games
August Schau

Buckfield, ME

Teachers wishing to use microcomputers to indi

vidualize instruction can easily be frustrated be

cause they lack the hardware necessary for students

to interact with a microcomputer on a regular

basis.

I doubl that our local situation is unique. The

local school district is contemplating the purchase

of three Commodore 4016's on Commodore's

ihree-for-two offer. This hardware will serve 500

students and 40 staff members located in three

buildings. Future hardware acquisitions will prob

ably be modest, and the prospect of multiple stations

for student use in the near future is not realistic.

While waiting lor the administration to con

sider an investment in microcomputers. I have

purchased a CBM 8032 with 8050 disk drive and

model 4022 printer and have begun to explore its

application as a behind-the-scenes resource.

Having a computer-supported teacher might

be a cost-effective way to maximize benefits from a

limited amount of hardware.

One Computer Can Serve Many Students

Teachers can share a computer/printer combina

tion to assist with the record keeping associated

with classroom management and to prepare indi

vidualized instructional materials. Materials for

individual students can be used as printed, and

satisfactory copies for group use can be made from

a printout using a thermofax master and spirit

duplicator.

'The program will generate individual spelling

activities.

Lines 90-1 15 - ten words are INPUT and

stored in A$ array. Each word is scrambled in

subroutine 225, returned and stored in B$ array.

Lines 120-145 — each word is sent to subroutine

300 to have "__" substituted for vowels, is returned

and stored in C$ array.

Line 200 prints AS array in order 1-10. B$

array in random order, and CS array in random

order following the format on line 55.

Subroutine 660 fills the puzzle matrix with

random letters and the answer matrix with "#".

Lines 420 and 425 select a starting point.

Words are presented left to right and top to bottom

to reinforce patterns common to written language.

The starling [joint is shifted in lines 450 and 520 if

the word does not fit. If there is a letter already

occupying one of the spaces needed, a new starting

point is selected and tested.

Lines 600-645 print the two matrixes side by

side following the format on line 385.

Program 1. Microsoft Version

20 GOSUB 710

25 PRINT "PRESS RETURN AFTER EACH ENTRY":P

RINT

30 INPUT "STUDENT'S NAME";Q$

3 5 OPEN 1,4

40 SP$=CHR${29)

45 OPEN 4,4,1

50 OPEN 3,4,2

5 5 PRINT*3," AAAAAAAAAA

AAAAAAAAA AAAAAAAAAA"

60 FOR 1=1 TO 10

6 5 PRINT "WORD " ; I;" IS " ;

70 INPUT A$(I)

7 5 NEXT I

80 PRINT:PRINT

85 PRINT"JUST A MINUTE!"

90 FOR 1=1 TO 10

95 LET X$=A${I)

100 GOSUB 225

105 LET B$ (I)=E$

110 LET E$=""

115 NEXT I

120 FOR J= 1 TO 10

125 LET X$=A${J)

130 GOSUB 300

135 LET CS(J)=Z$

140 LET Z$ = ""

145 NEXT J

150 PRINT#1," "CHR$(1)Q$

155 PRINT#1:PRINT#1

160 PRINT#4,"W0RD LIST"SP$"SCRAMBLE"SP$"FIL

L IN"

165 PRINT#4:PRINT#4

170 REM PRINT OUT RESULTS

175 FOR 1=1 TO 10

180 LET R=INT(RND(1)*10)+1

185 IF B$(R)="0"THEN 180

190 LET S=INT(RND(1}*10)+1

195 IF C$(S)="0" THEN 190

2 00 PRINT#4,AS{I)SP$B$(R)SP$CS(S)

205 LET B$ (R)="0":LET C$(S)="0"

210 PRINT#4

COMPUTEt August. 1Q82.lssue 27 

How can a teacher llse one com.puter to teach spelling to 
all entin' class? One s() lution is to prj-nt ()u,l individualized 
siudy sheels . This /lrogra 11/ (versions for Microsoft -
Aptlle, COII/II/odore, OS I, and Radio Sh.ae" - and Alm'i 
BASICs) creales several diffe renl word games. Th ey a.re 
good for -'IJeliing praeliee, bllilhey"'e enjoyable ga.mes, 
loa. If Y01l don'l have a. prilller, Y0 1l ca.n redir'eellhe 
output Lo thp screen by making a few adjustments such as 
subslilulil/g PR IN T for PRIN T# , ignoring PRIN T#3 
(slleeial PET Inil/lerfonnalling eOll/ lI/al/ds) , and by nol 
OPENing 10 Ihe I)rinler. See Ih e sjJeeial Alari insll'llel ions 
/ll/der "Alm'i Noles. " 

Word 
Games 
August Schau 
Buckfield. ME 

Teachers wishing to li se microconlpulers to indi
vidua lize instruction can eas il y be frustrated be
cause the y lack the hardware necessary for stude nts 
to inte ract with a microcomputer on a regular 
basis. 

I d oubt that o ur local situation is unique. The 
loca l school d istrict is contemplating the purchase 
of three Commodore 40 16's on Commodore's 
Ihree-f()r-two offe r. This hardwa re will se rve 500 
students and40 staff membe rs loca ted in th ree 
bui ld ings. Future hardware acquisi tio ns will p rob
ably be modes t, and the prospect of multi p le stations 
fo r stud ellluse in the near futu re is not rea listic. 

Wh il e wa iting for the adm inistration to con
sider an in ves tment in microcomputers, I have 
purchased a CBM 8032 with 8050 d isk drive and 
model 4022 prin ter and have begun to exp lore its 
application as a behind-the-scenes resource. 

Having a computer-supported teacher might 
be a cost-effecti ve way to max imize be ne fits from a 
limi ted amount of hard ware. 

One Computer Can Serve Many Students 
Teachers can share a computer/printer combina
tion 10 ~ss i s t with the reco rd keeping associated 
with classroom manage ment and to prepare indi
vidua li zed in struClionai material s. Materials for 
ind ivid ual students can be used as printed , and 
satisfacl.Ory copies ror group use can be made from 
a pI'inLuut us ing a thermofax maste r and spirit 
dup lical.Or. 

The program will generate individual spelling 
aCliv iti es. 

Lines 90- 11 5 - ten words are I NPUT and 
sl.O red in A$ a rray. Each word is sc rambled in 
subroutine 225, returned and sto red in BS arra y. 

Lines 120- 145 - each wo rd is sent. 1.0 subroutine 
300 to have "_" substituted for vowe ls, is retu rned 
a nd stored in CS array. 

Line 200 prints AS a rray in order 1-10 , BS 
arra)' in random order, and C$ alTa)' in random 
order fo ll owing the format on line 55. 

Subroutine 660 tI ll s the pu zzle matrix with 
random le tte rs and the answer matri x with "# ". 

Lines 420 and 425 select a staning poin t. 
Words are presented left 1.0 right and I.Op to bottom 
to re inforce patte rns common 1.0 wri tten language. 
T he staning point is shift.ed in lines 450 a nd 520 if 
the word does not fit. If the re is a lette r alread y 
occupyin g one of the spaces needed , a new starting 
point is selected and tested. 

Lines 600-645 prilllthe two matrixes side by 
side fo llowing the format on line 385. 

Program 1. Microsoft Version 

20 GOSUB 710 
25 PRINT " PRES S RETURN AFTER EACH ENTRY " :P 

RINT 
30 INPUT " STUDENT ' S NAME "; QS 
35 OP EN 1 , 4 
40 SPS=C HRS (29) 
45 OPEN 4,4 , 1 
50 OPEN 3,4 , 2 
55 PRINT#3 ," AAAAAAAAA A 

AAAAAAAAA AAAAAAAAAA " 
60 FOR 1=1 TO 10 
65 PRINT "WORD II; I; II IS" ; 
7~ INPUT AS (I) 
75 NEXT I 
80 PRINT : PRINT 
85 PRINT"JUST A MINUTE! " 
90 FOR 1=1 TO 10 
9 5 LET XS=AS (I) 
100 GOSUB 225 
105 LET BS (I)=E$ 
110 LET E$= "" 
115 NEXT I 
120 FOR J = 1 TO 10 
125 LET XS=AS(J) 
130 GOSUB 300 
135 LET CS(J ) =ZS 
140 LET Z$= "" 
145 NEXT J 
150 PRINTll , " "CHRS(l)QS 
155 PRINT#l:PRlNTll 
160 PRINT#4, " WORD LI ST"SPS" SCRAM BLE " SPS " FIL 

LIN " 
165 PRINTI4:PRINTI4 
170 REM PRINT OUT RESULTS 
175 FOR 1=1 TO 10 
180 LET R=INT(RND(1)*10)+1 
185 IF B$(R ) = " 0 "THEN 180 
190 LET S=INT(RND(1)*10)+1 
195 IF CS(S)="0" TH EN 190 
200 PRINT#4,AS(I)SP$B$(R) SP$C$( S) 
205 LET B$(R)= " 0 " :LET C$(S)= " 0 " 
210 PRINTi4 



ARTWORKSCORESANOTHER

TECHNICAL KNOCKOUT.

Scene from GOLDEN GLOVES

HODGE PODGE: by I/hi^Im Mfirtlith

(Atari and Apple)
NO.V AVAILABLE TOR ATARI!!! This captivating

program 15 a marvelous learning device lor children

from 18 months to 6 years. HOPGE PODGE consists
of many cartoons, animation and songs which appeal
when any key on the computer is depressed. A must
for any family containing young children.

PRICE $19.95 diskette

BETA FIGHTER: by Douglas McFarland (Atari. 16K)

See who will be the ace gunner in this action game

set on a spectacular Martian landscape. BETA

FIGHT ER can be played with one or two players ard

uses player/missile graphics and delightful sound

effects.

PRICE S16.95 cassette $20.95 diskette

DRAWPIC: by Dpnnis Zander (Atari 16K]

DRAWPIC provides the user with an unbelievably
easy way to create screens in graphics modes 3-7.

Just sit back with your joystick and use POINT PLOI

DRAW LINE, RUBBLR BAND fill and COLOR SET to

create beautiful images on your Alan. Full or partial

screen images are sawed as strmgclata in the program

and can be instantly recalled and combined into new

images using machine language subroutines. These

graphic images can be easily incorporated into your

own programs The imagesof HODGE PODGEand the

landscape of BETA FIGHTER were made using

DRAWPIC

PRICE S29.95 cassette $33.95 diskette

ROCKET RAIDERS bv W'Chard Petersen |Atart24Kl
Detenu yaut asteroid base against pulsar bombs rex

kets. lasers and the dreaOei! stealth saucer as aliens
attempt to penetrate youf protective force field Ptet se
target siRfitmtj allows you to fire at the enemy using mag

netic impulse missiles to help O'cilec t your rolonv and
its vital structures

PRICE J19.95casset;t- $23.95 i.she'te

FOREST FIRE TWO; 1)/ Rn hard Petersen (Alan 24K)
1 DR1 SI FIRr lias b 1 hiiimmi ni avid now offers a two

piaypr mode Foi head to head 1 Dnipetiuaii to s?p who can
survive sutfei (he least damage and pu! then lire am first
User instil no,-, determines lantlscape. wind and weather
conriilioits. nfteruighmnless gamevarrairon. FORFST FIRF "s
excellent color graphics have born made fven better, turning
your computer mtoasuper-deiailecf fire scanner

PRICE S16.95 assette $20.95 diskette

FORM LETTER SYSTEM: (Atar. No'tfi Star ana AP(Ji*.(
This isthei(jp,n program for creating personalised torm

letters' H1- employs .1 simplp tu use text etMor to* pn
ducing fully lustified letters Addresses are stored in a
separate die and are automatically inserted into your
form lette' along with a personalized salutation Both

™™» . ? *"" "l1"'ss tll[IS <"e compatible « tl ART
WORX van 11M tOdrEXTED

□ PILOT: by Michael Piro (Atari. 16K)

Pilot youi small airplane to a successful landing using
both joysticks to control throttle and attack angle PILOT

produces a true perspective rendition of the runway
which is constantly changing Select from two levels of
pilot proficiency

PRICE J 16.95cassette $20.95diskette

□ TEXT EDITOR: (Atan and North Star)

This program is very user inendly" yet employs all
essential features needed lor serious te»t editing with

mmirrai memory requirements features include com
mon sense operation two different justification techni

aues automatic line centering and straiehtfcrward

text merging and manipulation TEXT EDITOR files are

compatiblewiih ARTWORK FORM LETTER SYSTEM
PRICE J39.95d.skette

D MAIL LIST 3.0: (Atari. Apple and North Star)
The very popular MAIL LIST 2 2 has now been up

graded Version 3 0 oflers enhanced editing capabilities
to complement the many Other features which have made

this program so popular MAIL LIST is unique in its

ability to siore a maximum number of addresses on one
diskette (typically between 1200 and 2500 names')
Entries can be retrieved by name, keyword(s) or by zip
codes They can be written to a printer or to another

file for complete file management The program pro
duces 1, 2 or 3 up address labels and will so't by zip
code (5 or 9 digits) or alphabetically (by last name) Files
are easily merged and MAIL LIST will even find and

delete duplicate entries' The address files created with
MAIL LIST are completely compatible with ARTWORX
FORM LETTER SYSTEM

PRICE $49.95 diskette

D THE VAULTS OF ZURICH: by Fell* and Greg Herlthy

(Atan.24K. PET)

Zurich is the banking capital ot the world The rich and
powerful deposit their wealth in its famed impregnable
vaults But you as a master thief, have dared to under

take the boldest heist ot the century You will iourney
down a ma;e ol corridors and vaults, eluding the most

sophisticated security system m the world Your goal is
to reach the Chairmans Chamber to Steal the most trea

sured possession of all THE OPEC OIL DEEDS'

PRICE $21.95cas5ette $25.95 diskette

3 BRIDGE 2.0 by Arthur Walsh (Atari (24K) Apple
TRS80. PET. North Star and CP'M (MBASICl systems)
Rated "I by Creative Computing. BRIDGE 2 0 >s the

only program that allows you to both bid for the contract
and play out the hand (on defense or offense') Interest
ing hands may be replayed using the "duplicate" bridge
feature This is certainly an ideal way to finally learn to
Play bridge or to get m>o a game when no other (human)

players are Available

PRICE $17.95ca5sette $21.95diskette

0 ENCOUNTER AT QUESTAR IV: by Douglas McFarland
(4tan.24K)

As helmsman of Rikar starship. you must defend

Questar Sector IV from the dreaded Zenianans Using
your plasma beam, hyperspace engines and wits to avoid

Zentanan mines and death phasers. you Struggle to stay
alive This BASIC'Assembly level program has super
sound full player missile graphics and real time action

PRICE S21.95 :assette S25 95 diskette

NEW PROGRAMS!

GOLDEN GLOVES: by Douglas Evans (Atari 24K)

Use your joystick to jab. block and duck as each

player attempts to land the knockout punch. This

unique real-time program brings all of the excitement

of ringside to your Atari. GOLDEN GLOVES isaoneor

two-player game, or you can be a spectator as the

computer controls both fighters.

PRICE $22.95 cassette $26.95 diskette

CRAZITACK: by Peter Adams (Atari 16K)

The Crazies are at tacking us and the only defenses

are three MX bases. Missiles can be launched singly

or in a salvo, but it is doomsday when you run out of

missiles.
PRICE $17.95 cassette $21.95 diskette

DOMINATION: by Alan Newman (Atari 24K)

Bet ween oneandrix players compete for power via

economic, diplomatic and military means in this

award-winning game. You must make decisions

quickly, exercise skillful hand-eye coordination, out

guess your opponents and cope with random events.

PRICE $17.95 cassette $21.95 diskette

POKER TOURNEY: by Edward Grau

(Atari 32K. Northstar)

You are entered in a high stakes Draw Poker

Tournament facing six opponents including Lake-

wood Louie, Shifty Pete and Dapper Dan. Each has

his own style of play and of bluffing. POKER TOUR

NEY utilizes the Joker, has true table stakes play and

each hand is played based on pot odds. The Atari

version's graphics and sound are superb of course

(programmed by Jerry White) making POKER

TOURNEY the class program of its type.

PRICE $18.95 cassette $22.95diskette

HAZARD RUN: by Dennis Zander (Atari, 16K)

The sheriff has spotted you and you must make the

treacherous run through Crooked Canyon past

Bryan's Pond to the jump at Hazard Creekand safety.

You can even put the joystick-controlled GEE LEE car

upon two wheels tomake it through some tight spots.

A lead foot is not always the answer as you dodge

trees, rocks and chickens in this nerve-racking game,
HAZARD RUN employs full use ol player/missile

graphics, re-defined characters and fine scrolling

techniques to provide loads of fast action and visual

excitement.

PRICE $27.95 cassette $31.95 diskette

ORDERING INFORMAVON

Call ARTWORX toil-free number to order

direct:

800-828-6573

In New York. Alaska. Hawaii call:

(716) 425-2833

All orders are processed and shipped
within 48 hours.

Shipping and handling charges:

Within North America: Add $2.00

Outside North America: Add10% (Air Mail)
New York State residents add 7% sales tax

Quantity Discounts:

Deduct 10% when ordering 3 or more

programs

Ask forARTWORX at your local computer
store.

Write for FREE Catalogue listing more

information about these and other quality

ARTWORX programs.

150 North Mam Street Fairport. NY 14450

SCORES ANOTHER 
TECHNICAL KNOCKOUl 

GOLDEN GLOVE S 
j:.{OUND 1 

Scene from GOLDEN GLOVES 

HODGE PODGE: by Mar sha Merc<hth 
(Atal l and Apple) 

NO :' AVAILABLE FOR A1AR I!" lhls capllv,i\mg 
program IS a marvelous learning devIce tor child rEn 
from 18 months to 6 years HODGE PODGE conSI515 
of many car loons. al111lkl110n and sengs which appear 
:.hen any key 011 th" ':o!11puler IS (!-,:,pressed. A mUSt 
101 any famIly 'ontalllrng ungchildrf'1l 
PR ICE S19.95 dlskew· 

BETA FIGHTER : by Douglas Mcfarland (Alan. 16K) 
See who .'1111 be Iht! e gunner In Ihl5 a(llon garre 

set on a spec tacular Mart ian landscape. BETA 
FlG Hl ER can be played \'/1 1h one or 11"10 players ard 
uses player 11lISsrie graphiCS and delightful soun! 
effects. 
PRICE 5 16.95 cassette $20.95 disket te 

DRAW PIC: by DenniS Zander (Atar) 16K) 
ORAWPIC proVides the U5Cr \\l1h an unbellevaby 

easy way to create SClf'eIlS 111 graphiCS modes 3· 7. 
Just Sl l bar k \'l l lh yow loystlck and lise POINT PLOI. 
DRAW LI NE. RUBBER BAND 1111 MId COLOR SE I 10 
c reale beaut ifu lllllagesoll yow ,\Iar r full or par tial 
sc rccnl lllages iJrC ~vl'd assl l!ngdata II I the program 
and call be Illslarltly r('called arid cOl11bllled mlO lle,'1 
Images uSing machme languagr sullroutmes lIW5e 
graphiC Images can Ix> eaSily IIlcorporaled Into yOUf 
O\\ l\programs Thelmagesof HODGE PODGE and Ihe 
landscape of BElA nGHT[R \·. ere m ade uSlIlg 
DRAWPIC . 
PRICE 529.95 cassette 533.95 dls l-.('I le 

" ROCKET RAIDE RS tN ~,cha.n Pet;>.s ... n I '\: ~" 2.; i'. 
[)t> r ... n(l iOUI ,;5 · ... . 010 !)<ISt' ai!d'flS l llUls~' hCUl1[)S ro

kets. I~se,s and trlt' (l leaOi'<! sle~l l h sauce. dS ~I",,,~ 
attemOllO pellet' ate yOU! !l ,ole-chve to.c"," lela P.t' ,. 's .. 
I~rget sl~h l lll ~ allows you to I,reitt IIIi' i'nem, \JSlnOi m .... ~ 
netic Imaulsl' missiles to helD o r Cl [~ t l OW olon . dl1C: 
' Is Vita l structures 
PRICE $l9.95 cassetH' S23.95 C1r<, ~ "' · :1.' 

FOREST FIRE TIVO: by R" l!'uO Pt'lt-rSI'1l ("tall t.! K ) 
rORrS) FIRr has 01'1'11 1,,,lIal1((>(j arlU 11.,.'/ .,H" I S a I .... } 

playrl 11\00" 1111 tlrad W hratj (UIl1PI'II~I<J!\ to Sf'1' ·:,Im {",Ill 
sur~Nr. suhrl Ih\' 1~'a~1 (1alllal(" all(llllli tilt·" [ii" ·",t /1151 
Usel Inpur Il(} • .,. url"II!\IIlrs lall(lyapi:'. I.IIHI aou ... ral l ,. 
(om/1I 101l5 (lHu ",glllnlll"S~gal\l"~al!a[,o,\ fORFST FIRI ~ 
?xcell"nt ~olo. graoh.rs ha ... lIM-o mad ... I'ven Dett,'r. HJIIHIlj! 
Y(lu, cOlTlPu[er "* a SUDt" dHall1'(l fHI' S<:illHlf'l 
PR ICE 516.95 aSS('l t(' 520. 9S d'~"ft[,. 

Q FORM lETIER SYSTEM; (Ala" Non l! ::ital ana 40"'0'1 
T hIS IS I ne I(lr,l l program lor creating oerspnalr l eo ' 0.1>1 

le!le' s' flS 1"/11/11'1'0'<' , ,>lIIlpl ., 1<1 tiS,' le ' l eO,ia' 10' III" 
ducln8 l ully lustifleo lellt.'. s Ad(l 'esses a.e sto.eo m a 
separate ' ,I I.' " ItO a.e automatically rnsertecl Into your 
form lettel alol1" .... 1111 d pe/!tOnalrled saluta!rOfl Both 
Ipll"r lilt''> .1"11 I I If,'"'' td .. , d'e CompatllJle Wltn ART . 
WORl "/,A n 11 .... 1 lndllCi I[ \ T EOlTORorOIl.am5 
PRICE S39.95 dls).,ette 

o PILOT: by MIChael PIrO (Ata". 16K) 
Pilot your small ai/plane to a successfullandmg uSing 

both joystic ks to contrOl throttle and attack angle PILOT 
oroduces a true perspectIve rendition 01 the runway 
which IS constantly changIng Select from IWO levels oj 
PriOI profiCiency 
PRI CE Sl6.95 casselte S20.95 d iskette 
a TEXT EOITOR: (Atall and North Star) 

lhls program ,s very user Irlendly- yet emoloys all 
essential leatur es oeedea 10' sellous te~ t ed iting With 
mll1lmal memory reQuirements features Iflclude com 
mon sense operation. two d l tlerent tust lf,catlon techl1l 
oues automatic line centerrm;: and stral jlhlfcr .... ard 
le ~ 1 me'8'flg ana manlpulatron TEXT EDITOR files are 
comoat,ble wllh ARTWORX FORM LETTER SYSTEM 
PRICE 539.95 dlskette 
o MAil LIST 3.0: (Alarr . Apple and North Slar) 

The very popular MAIL LIST 22 has flOW been up· 
graded VerSIon 30 oilers enhanced ea l lrn~ caoabill t ies 
10 comolement Ihe man.,other features which have made 
th iS Plogram so popular MAIL LIST IS unique In ItS 
abllrty to store a ma_lmum number of addresses on one 
diskette (typically between 1200 and 2500 flamesl) 
Enlr,es can be retr ieved by name. keyword(s) or by l ip 
codes They can be wrillefl to iI prrnler or to another 
hie 10' complete fi le management The program pro· 
duces I. 2 or 3 up address labels and Wi ll son by l ip 
code (5 Of 9 d11l1 tS) o. alphabel lcally (by lasl name) fries 
are eaSily merged and MAIL LIST Will even find and 
delete duplicate entr,es' The address files created WIth 
MA IL LIST are complel ely comoatlble WIth ARTWORX 
FORM LETTER SYSTE M 
PRICE S49.9S olskelte 

o THE VAULTS OF ZURICH: by Fe!r ~ and Greg Her lihy 
(Atarl. 24K. PET) 

ZUllch IS Ihe baflkmg capital of the world The IIch and 
POwer1ul neposil therr weall h In liS lamed Imoregnable 
vaull s But you, as a master th lel. have dared 10 under . 
tal-.e the bo!desl heist of the cenlury You Will journey 
down a maze of corr idors and ~aulls. eluding tne most 
soohlstlcatecl securrty system m the wor ld You r goal IS 
10 reach the Challman·s Chamber to steal the most trea · 
Sured possession of all THE OPEC OIL OEEOS' 
PRICE 521 .95 cassette S25.95 diskette 

o BRIDGE 2.0 by Art hu r Walsh (Alarr (24 K). Aoole 
TRS·aO. PET . North Star and CP/ M (MBASIC)<.ystems) 

Rated 11\ by Creal lve Computmg. BRIDGE 20 IS the 
only plOgram that allows you to both bid for the contract 
and play out the hand (on defense or offensel) Interest, 
Ing hands may be ' eplayed usmg Ihe ··dupllcate·· blldge 
teatu,e Th,s IS certaInty an Ideal way to fmally learn to 
play brrdgeor to get In'o a game when no OIlier (human) 
playe,s are ilvallable 
PRICE $l7.95 cassette 521.95 dlskelte 

o ENCOUNTER AT OU ESTAR IV: by Douglas Mcfarland 
("'lall.24K) 

As helmsmafl of Rlkar starshlp. you must defend 
Questar SeCtor IV from the dreadea Zentarrans USing 
your plasma beam. hyperspace enl!,oes and w,ts to al/Old 
Zenla"afl mmes and death phasers. you struggle to Slay 
alive ThiS BASIC/ Assembly level program has super 
sound, full player miSSile glaphlCS and real time action 
PRICE S21.95 : assel1e S2 5.95 diskette 

NEW PROGRAMSI 

GOLDEN GLOVES: by Douglas Evans (Atari 24 K) 
Use your joystick to jab. block and duck as each 

player attempts to land the knockout punch . This 
unique real · time program brings all 01 the excitement 
of l ingside toyou r Atarr. GOLDEN GLOVES is a oneor 
two-player game, or you can be a spectator as the 
computer controls both fighters. 
PRICE .... $22.95 cassette $26 .95 diskette 

CRAZITACK: by Peter Adams (Atari 16K) 
The Crazies are attacking us and the only defenses 

are three MX bases. Missi les can be launched singly 
or in a salvo, but it is doomsday when you run out of 
missiles. 
PRICE ..... $17.95 cassette $21.95 diskette 

DOMINATION: by Alan Newman (Atari 24K) 
Between one and -:ix p layers compete for power via 

economic, diplomatic and military means in this 
award·winning game. You must make decisiOnS 
quickly, exercise skillfu l hand·eye cOOI'dination, out
guess your opponents and cope with random events. 
PRICE .. ... .. 517 .95 cassette $21.95 diskette 

POKER TOURNEY: by Edward Grau 
(Atari 32K , Northstar) 

You are entered in a high stakes Draw Poker 
Toulllament lacinEl six opponents including Lake· 
wood Louie. Shifty Pete and Dapper Dan . Each has 
his own style of play and of bluffing. POKER TQUR
N EYul i l izes the Joker, has true table slakes p lay and 
each hand is played based on pot odds. The Atari 
version's graphics and sound are superb of course 
(programmed by Jerry White) making POKER 
TOURNEY the c lass program 01 its type . 
PRICE . . .. $18.95 cassette $22.95 diskette 

HAZARD RUN : by Dennis Zander (Atari, 16K) 
The sheriff has spotted you and you must make the 

treacherous run through Crooked Canyon past 
Bryan's Pondto the jump at Haza rd Creek and safety. 
You can even put the joystick-controlled GEE LEE car 
upon twowheels tomake it through some tight spots. 
A lead loot is not always the answer as you dodge 
trees, rocksand chickens in this nerve·rackinggame. 
HAZARD RUN employs fu ll use of player/missile 
graphics, le·defined characters and fine scrolling 
techniques to provide loads of fast action and visual 
excitement. 
PRICE . . .. $27.95 cassette $31.95 diskette 

ORDERING INFORMATION 

Call ARTWORX roll-free number to orde r 
direct : 
800-828-6573 
In New York . Alaska. Hawa ii call: 
(716) 425-2833 
All orders are processed and shipped 
within 48 hours. 
Shipping and handling charges : 
Wi thin NorCh America: Add $2 .00 
Ou tside North America : Add 10% (Air Mail) 
New York Stare residents add 7% sales tax 
Quantity Discounts : 
Deduct 10% when ordering 3 or more 
programs 
Ask for ARTWORX at your loca l computer 
store. 
Write for FREE Catalogue listing more 
information about these and other quality 
ARTWORX programs , 

150 North Main Street Fa irport , NY 14450 
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215 NEXT I

220 GOTO 360

225 REM WORD SCRAMBLER

230 N=LEN(X$)

235 FOR J=l TO N

240 LET Q(J)=J

245 NEXT J

250 LET C=0

255 LET Y=INT{RND{1)*N)+1

260 IF C=0 AND Y = l THEN 255:REM WOkD CANNOT

START WITH FIRST LETTER

265 IF Q(Y)=0 THEN 255

270 IF Y=Q(Y) THEN Q(Y)=0

275 LET E$=E$+MID$(X$,Y,1)

280 LET C=C+1

285 IF C=N THEN 295

290 GOTO 255

295 RETURN

300 REM VOWELS = BLANKS

305 LET N=LEN(X$)

310 FOR 1=1 TO N

315 LET X =ASC(MID$(X$,I,1) )

320 REM TO OMIT "Y" FROM FILL IN ADD X=89 T

0 NEXT LINE

325 IF X=65 OR X = 69 OR X=73 OR X=79 OR X=85

THEN 340

330 LET Y$=MID$ (X$,I,1)

335 GOTO 345

340 LET YS=CHR$(164)

345 LET Z$=Z$+Y$

350 NEXT I

3 55 RETURN

360 CLOSE 3:CLOSE 4:CLOSE 1

365 OPEN 1,4,1

370 OPEN 2,4 ,2

375 PRINT:PRINT

380 PRINT "STILL WORKING ON IT!"

38 5 PRINTS 2," AAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAA"

390 DIM K$ (15,20)

395 DIM P$(15,20)

400 GOSUB 660

405 LET D=D+1

410 F$=A$(D)

415 REM PICK RANDOM STARTING POINT

420 LET A=INT(RND(TI)*20)+l:X=A

425 LET B=INT(RND(TI)*15)+1:Y=B

430 REM PICK HORIZONTAL OR VERTICAL

435 LET S=INT(RND(TI)*2)+l

440 ON S GOTO 445,515

445 REM HORIZONTAL

450 IF A+LEN(F$)>20 THEN A=A-LEN(F$)

4 55 X=A

460 FOR 1=1 TO LEN(F$)

465 IF K$(B,A)<>"#"THEN 420

470 A=A+1

475 NEXT I

480 FOR 1=1 TO LEN(F$)

485 P$(Y,X)=MID$(F$,I,1):REM STORE WORD IN "

PUZZLE MATRIX

490 K$(Y,X)=MID$(F$,I,1):REM STORE WORD IN ~

ANSWER MATRIX

495 X=X+1

500 NEXT I

505 IF D<10 THEN 405

510 GOTO 580

515 REM VERTICAL

520 IF B+LEN(F$)>15 THEN B=B-LEN(F$)

525 Y=B

530 FOR 1=1 TO LEN(FS)

535 IF K$(B,A)O"#n THEN 420

540 LET B=B+1

545

550

555

560

565

570

575

580

585

590

595

600

605

610

615

620

625

630

635

640

645

650

655

660

665

670

675

680

685

690

695

700

705

710

715

720

725

730

735

740

745

750

755

760

765

770

775

NEXT I

FOR 1=1 TO LEN{F$)

LET P$(Y,X)=MID$(F$,I,1):REM STORE WORD

IN PUZZLE MATRIX

LET KS(Y,X)=MID$(F$,I,1):REM STORE WORD

IN ANSWER MATRIX

NEXT I

IF D<10 THEN 405

REM PRINT PUZZLE

PRINT#1:PRINT*1:PRINTS 1:PRINT*1

PRINTS1,"WQRDSEARCH"SP$Q$

PRINT#1

FOR Y=l TO 15

FOR X=l TO 20

PRINT#1,P${Y,X);

NEXT X

PRINT#1,SP$;

FOR X=l TO 20

PRINT#1,K$(Y,X) ;

NEXT X

PRINT#1

NEXT Y

CLOSE 1:CLOSE 2

GOTO 705

REM FILL P MATRIX WITH RANDOM LETTERS

FOR Y=l TO 15

FOR X=l TO 20

L=INT{RND(TI)*26+l)

P${Y,X)=CHR$(L+64)

K$(Y,X)="#"

NEXT X

NEXT Y

RETURN

GOTO 805

POKE 59468,12: PRINT "{CLEAR} WORD DRIL

L"

FOR 1= 1 TO 12: PRINT CHR$(163);: NEXT

PRINT: PRINT

PRINT "BY AUGUST SCHAU"

PRINT:PRINT"RFD #1"

PRINT:PRINT"BUCKFIELD, ME. 04220"

PRINT:PRINT

PRINT "INPUT STUDENT'S NAME AND 10 WORD

S.

PRINT:PRINT "PRINTOUT INCLUDES:"

PRINT:PRINT "1) THE LIST OF WORDS

A RANDOM LIST OF SCRAMBLED WOPRINT

RDS

PRINT

LANKS

PRINT

"2}

A RANDOM LIST OF WORDS WITH B

SUBSTITUTED FOR VOWELS

PRINT "4) A WORD SEARCH IN A 15X20 GRID

780 PRINT "5) AN ANSWER GRID

785 PRINT:PRINT

790 PRINT "PRESS {REV}SPACE BAR{OFF} TO CON

TINUE"

795 GET V$:IF V$="" THEN 795

800 PRINT"{CLEAR}":RETURN

Program 2. Atari Version

10 REM WORD DRILL FDR ATARI

15 DIM Q*<30),T*(20),A*(20*10),AL<10),X*(20)

,Z*(20),B* <200) ,C*(2OO) ,E»(20)

16 DIM Q <20)

17 DIM TAB*<80):TAB*=" ":TAB*(80)=" "iTAB»<2

)=TAB*

20 GOSUB 71O

25 ? "Press [?[=DfI[?[I after each entry":?

56 

2 15 
220 
225 
230 
235 
240 
245 
250 
255 
260 

265 
270 
275 
280 
285 
290 
295 
300 
305 
310 
315 
320 

325 

330 
335 
340 
345 
350 
355 
360 
365 
37 0 
375 
380 
385 

39 0 
395 
4 00 
405 
410 
415 
420 
425 
430 
435 
440 
445 
450 
455 
460 
465 
470 
475 
48 0 
485 

490 

495 
500 
505 
510 
515 
5 20 
525 
530 
535 
540 
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NEXT I 
GOTO 360 
REM WORD SCRAMBLER 
N=LEN(X$) 
FOR J=l TO N 
LET Q(J) =J 
NEXT J 
LET C=0 
LET Y=INT(RND( l) *N)+l 
IF C=0 AND Y=l THEN 255:REM WOKU CANNOT 

START WITH FIRST LETTER 
IF Q(Y)=0 THEN 255 
IF Y=Q(Y) T HEN Q(Y) =0 
LET E$=E$+MID$(X$ , Y, l) 
LET C=C+1 
IF C=N THEN 295 
GOTO 255 
RETURN 
REM VOWELS = BLANKS 
LET N=LEN(X$) 
FOR 1=1 TO N 
LET X=ASC(MID$(X$,I , l» 
REM TO OMIT "Y" FROM FILL IN ADD X=89 T 
o NEXT LINE 
IF X=65 OR X=69 OR X=73 OR X=79 OR X=85 
THEN 340 

LET Y$=MID$(X$ , I , l ) 
GOTO 34 5 
LET Y$=CHR$(164) 
LET Z$=Z$+Y$ 
NEXT I 
RETURN 
CLOSE 3 :CLOSE 4:CLOSE 1 
OPEN 1 , 4 , 1 
OPEN 2 , 4 , 2 
PRINT:P RINT 
PRINT "STILL 
PRINT I2 , " 

WORK ING ON IT! " 
AAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAA Il 
DIM K$(15 , 20) 
DI M P$(15 , 20) 
GOSU B 660 
LET D=D+1 
F$=A$ (D ) 
REM PICK RANDOM STARTING POINT 
LET A=INT(RND(TI)*20)+1 : X=A 
LET B=INT(RND(TI)*15) +1 : Y=B 
REM PI CK HORIZONTAL OR VERTICAL 
LET S= I NT(RND( TI ) *2) +1 
ON S GOTO 445,515 
REM HORIZON TAL 
IF A+L EN (F$»20 THEN A=A- LEN (FS) 
X=A 
FOR 1=1 TO LEN(FS) 
IF KS(B , A)<> " j "THEN 420 
A=A+1 
NEXT I 
FOR 1=1 TO LEN(F S) 
p$(Y , X)=MID$(FS , I , l) : REM STORE WORD IN -
PUZZLE MATRIX 
K$(Y , X)=MIDS(FS , I , l) : REM STORE WORD I N -
ANSWER MATRIX 
X=X+1 
NEXT I 
IF D<10 THEN 405 
GOTO 580 
REM VE RTI CAL 
IF B+LEN(FS»15 THEN B=B- LEN(FS) 
Y=B 
FOR ° 1=1 TO LEN ( FS) 
IF K$(B , A)<> " I " THEN 420 
LET B=B+ 1 

545 NEXT I 
550 FOR 1=1 TO LEN(F$) 
555 LET P$(Y,X) =MIDS (FS , I , l) : REM STORE WORD 

IN PUZZLE MATRI X 
560 LET KS(Y , X)=MIDS (FS , I , l):REM STORE WORD 

IN ANS WER MATRI X 
565 Y=Y+1 
570 NEXT I 
575 IF D<10 THEN 405 
580 REM PRINT PUZZLE 
585 PRINTi 1 :PRINTi1:PRINTi1 : PRINTi1 
590 PRINTi1 ," WORDSEARCH "S PSQ S 
595 PRINT#l 
6 00 FOR Y=l TO 1 5 
605 FOR X=l TO 20 
6 10 PRINT#l , PS(Y , X) ; 
6 1 5 NEXT X 
620 PRINTi1 , SPS ; 
625 FOR X=l TO 20 
630 PRINTi 1, KS(Y , X) ; 
635 NEXT X 
640 PRINT#l 
645 NEXT Y 
650 CLOSE l:C LOSE 2 
655 GOTO 705 
660 REM FILL P MAT RIX WITH RANDOM LETTERS 
665 FOR Y=l TO 15 
670 FOR X=l TO 20 
675 L=INT(RND(TI)*26+1) 
680 p$ (Y, X)=C HRS (L+64) 
685 K$(Y , X)= tI ~ " 

690 NEXT X 
69 5 NEXT Y 
700 RETURN 
705 GOTO 805 
710 POKE 59468 , 12: PRINT " (CLEAR ) WORD DRIL 

L" 
715 FOR 1= 1 TO 12: PRINT CHRS(163 ) ;: NEXT 
720 PRINT: PRINT 
725 PRINT "BY AUGUST SCHAU" 
730 PRINT:PRINT"RFD 11" 
735 PRINT:PRINT"BUCKFIELD , ME . 04220 " 
740 PR I NT:PRINT 
745 PRINT " INPUT STUDENT ' S NAME AND 10 WORD 

S . 
750 PRINT : PRINT "PRINTOUT INCLUDES :" 
755 PRINT : PRINT "1) THE LI ST OF WORDS 
760 PRINT " 2) A RANDOM LIST OF SCRAMBLED WO 

RDS 
765 PRINT " 3) A RANDOM LIST OF WORDS WITH B 

LANKS 
77 0 PRINT SUBSTITUTED FOR VOWELS 
775 PRINT " 4) A WORD SEARCH IN A 1 5X20 GR ID 

780 PRINT " 5) AN ANSWER GR I D 
785 PRINT:PRINT 
790 PRINT " PRESS (REV) S PACE BAR(OFF ) TO CON 

TINUE " 
795 GET VS :IF VS= "" T HEN 795 
800 PRINT " (CLEAR ) " :RETURN 

Program 2. Atari Version 

10 REM WORD DRILL FOR ATARI 
15 Dll'1 [JS (30),TS (20 ), A S ( 2 0 '10 ), AL ( t O } , XS(20) 

,lS {20),BS (200 ) ,CS ( 200) , ES (20 ) 
16 DIM Q(20) 
17 DIH TASS <BO):TASS c " ":TABs <BO )-" N:TABs<2 

)%TABS 
20 GOSUB 7 10 
2:5 ? "Press [:::;~(jIIcr;a: after lI!ach entr y N: ? 



VIC-20 SOFTWARE

Over 100 programs on tape

and cartridge for the VIC

computer—both educa

tional and fun!!

Write or call for your free

catalog.

Sunrise Electronics

7057 Lompoc Court

Citrus Heights, California

95610

(916)969-8319

^* VIC TRICKS
A booklet of bask routines & procedures:

piggyback memory save, program ap

pend: basic monitor, card maker, renum

ber, replace variable, find variable,

memory pack and more! $9.95

and on cassette for SK VIC-20

BACKGAMMON

A great game! Our best seller.

5K version $12.95 8K version $19.95

BLACKJACK TUTOR

Not just a game! Teaches best winning

strategy $12.95

MAZE-MAN

Munching action $9.95

CHECKERS

A defensive game $12.95

CHARACTER GENERATOR

Create 63 special characters $9.95

ana morel Write for Info

send check or money order plus soe to;

RAR-TECH
Box 761, Rochester. Michigan 48063

^\*viORegisterea Trademark of Commodore f

THE DATA HANDLER

for VIC

A word processor and catalog

program for the VIC-20 plus 8K

'over 15 edit functions

'sorting

'data formatting

'expandable

'screen scrolling —78 character lines

'full documentation

"works with cassette and

standard VIC printer

'disk version available

'easy to adapt for RS-232 printers

Price $29.95
C.O.D., check, or money order

(Specify disk or casselie)

MW Software

P.O. Box 126

Urbana, IL 61801

{217)356-7511

Dealer inquiries welcome.

VIC is a trademark of Commodore.

INHOME

SOFTWARE
PH. 1-416-961-2760

2485 Dunwin Drive, Unit 1

Mississauga, Ontario

Canada L5L1T1

Four nuclear reactors have gone out of

control, ready to melt down in only

minutes. They are also protected by pre

programmed robots tfiat can destroy

anything in seconds Your mission is

to shut down the reactors and capture

the robots before a melt down occurs.

But before you enter. . remember you

are the..

INTRUDER! A

16K Cassette . . 29.95 US funds

24K Disk 34.95 US funds

ALIEX SWAKM

You are in search of the true meaning to

life, but first you must battle each level

in search of the magic ring. Will you sur

vive this horror' What lurks in these deep

and dark...

CRYPTS OF TERROR A

Joystick - BASIC required.

16K Cassette . ... 29.95 US funds

16K Disk .... 34.95 US funds

Space Invaders' Asteroids' Meteor

Showers and more! You have defended

them all. But can you survive the fetish

attack of the...

ALIEN SWARM A

100% Machine-Joysticks

16K Cassette . ... 29 95 US funds

16K Disk ... . 34.95 US funds

Nowavailable...ALIEN NUMBER A

An educational arcade game.

Cassette $29.95

Disk $34.95

SOFTWARE—

MATH PACK + - ~ x

Atari brought the computer

age home. Now we bring

home the educational

software.

MATH PACK was written for the educa

tional side of the Atari by professional

educators in the field of mathematics. All

four independant math programs use

Atari's sound and graphics to make

learning more fun and enjoyable for your

whole family. A final summary at Ihe end

of the programs lets you see how well

you ve done or what area needs to be

practiced. Age and skill levels.

A 1) Math Pack Drill'

2) Equations' **

3) Jumble" "".

4) Digit Span'

'BASIC and "Joysticks required.

Tape or Disk S34.95 US funds

Check your local computer dealer or order direct from us.

Ordering: VISA, MasterCard, American Express and Cheques

accepted.

Please include all numbers on cards.

Include phone number with all orders.

Add $2.00 for shipping and handling per item ordered.

Please specify which program ordering.

•DEALER INQUIRIES WELCOME ALL FOR ATARI

VIC-20 SOFTWARE 
Over 100 programs on tape 
and cartridge for the VlC 
computer- both educa
tional and fun!! 

Write or call for your free 
catalog. 

5wuise Electrortics 
7057 Lompoc Court 

Citrus Heights, Califorrtia 
95610 

(916) 969-8319 

... VIC TRICKS ... 
A booklet of basic routines & procedures: 
piggyback memory save, program ap
pend; basIc monitor, card maker, renum' 
ber, replace variable, find variable, 
memory pack and morel ....... . . $9.95 

and on cassette for SK VIC'20 
BACKGAMMON 

A great game! Our best seller. 
5K version $'2.95 BK version $'9 .95 

BLACKJACK TUTOR 
NOt just a game! Teaches best winning 
strategy. . . ................ $' 2.95 

MAZE·MAN 
Munching ac tion ................ $9 .95 

CHECKER5 
A defensive game ............. $'2.95 

CHARACTER GENERATOR 
Create 63 special characters .. ... $9.95 

and morti Wrltt for InfO; 
Send check or money order plus soc to: 

RAR-TECH 
Box 761 , ROCheSter, Mich igan 48063 

· VIC·Reglstered TraCIe mark Of Commodore 

TBE DATA BANDLER 
for VIC 

A word processor and catalog 
program for the VIC·20 plus 8K 

·over 15 edit funct ions 
· sorting 
·data formatting 
• expandable 
· screen scrolling -78 character lines 
• full documentation 
·works with cassette and 
standard VIC printer 

• disk version available 
·easy to adapt for RS·232 printers 

Price $29.95 
C.O.D., check, or money order 

(Specify disk or cassette) 

MW Soh .... 
P.O. Box 126 

Urbana, lL 61801 
(217) 356·7511 

Oealer i llquiries welcome. 
VIC 15 a (raClemark of CommOdore. 

INHOME 
SOFTWARE 

PH. 1-416-961-2760 

1~'1.'IU'DEm 

Four nuclear reactors have gone out 01 
control. ready to melt down in only 
minutes. They are also protected by pre
programmed robots that can dewoy 
anything in seconds. Your mission IS 
to shut down the reaclors and capture 
the robots before a melt down occurs. 
But belore you enter ... remember you 
are the 

INTRUDER! ...... 
16K Cassel1e 29.95 US funds 
24K OlSk 34.95 US lunds 

f----INHOME 

You are in search of the true meaning to 
life, but fi rst you mus t bailie each level 
m sea rch 01 the magic rmg . Will you sur· 
vlve thiS horror? What lurks In these deep 
and dark 

CRYPTS OF TERROR '" 
Joysttck - BASIC required. 
t 6K Cassette 29.95 US funds 
16K Disk 34 .95 US lunds 

2485 Dunwin Drive, Unit 1 
Mississauga, Ontario 

Canada L5L 1T1 

ALIEN SW.UL'. 
X' 

Space Invaders! Asterojds! Meteor 
Showers and more! You have defended 
them all . But can you survive the fetish 
attack of the ... 

ALIEN SWARM '" 

100~o Machine - Joysticks 
16K Casselle 29.95 US lunds 
16K Disk 34.95 US lunds 

Now avaiiabte .. . ALlEN NUMBER ...... 
An educational arcade game. 
Casselle .. .. .. . . . .. 529.95 
Disk 534 .95 

SOFTWARE---l 

MATH PACK + - .;- X 

Atari brought the computer 
age home. Now we bring 
home the educational 
software. 
MATH PACK was wnl1en for the educa· 
tional side of the Atari by professional 
educa tors In the field of mathematics. All 
fou r independant math programs use 
Atari's sound and graphics to make 
learning more fun and enjoyable for your 
whole family . A fmal summary at the end 
of the programs lets you see how well 
you've done or what area needs to be 
practiced . Age and skill levels. 

....... 1) Math Pack Drill ' 
2) Equations - -. 
3) Jumble · ..• 
4) DIgi t Span-

. BASIC and ' . Joysticks reqUired . 

Tape or Oisk S34 .95 US lunds 

Check your local computer dealer or order direct from us. 
Ordering: VISA, MasterCard , American Express and Cheques 

accepted. 
Please include ali numbers on cards . 
Include phone number with all orders. 
Add $2.00 for shipping and handling per item ordered. 

Please specify which program ordering. 

'DEALER INQUIRIES WELCOME ALL FOR ATARI 
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30 ? "Student's name";:INPUT Q*

60 FOR 1=1 TO 10

65 ? "WORD "5Ij " IS " ;

70 INPUT T»:A»(I*20-19,I*20>=TS:AL(I) LEN(T»

75

BO

B5

9O

NEXT I

? i 7

? "Just

FOR 1=1

a

TO

mi nute

10

95 X*=A*(I*20-19,I*2O-2O+AL(I)>

100 GOSUB 225

105 B*(I*20-19,I*20-20+AL(I))=E»

110 E*-H"

115 NEXT I

FOR J=l TO 1O

X* =A*(J*20-19,JI20-20+AL(J) )

GOSUB 300

C*(J*2O-19,J*20-20+AL(J) )=Z*

120

125

130

135

140

145

150

160

165

170

175

160

1B5

190

195

200

201

21O

215

217

220

225

230

235

240

245

250

255

260

265

270

275

280

285

290

3OO

305

31O

320

325

330

335

340

345

350

355

360

370

390

710

720

730

740

750

760

770

7B0

790

BOO

BIO ? "Press EtiEratiBITCfE to continue1

B20 IF PEEK(764)<>33 THEN 820

830 POKE 764,255:GRAPHICS O:RETURN

NEXT J

LPRINT Q«:LPRINT :LPRINT

LPRINT "WORD LISTtlO SPACES}SCRAMBLE

<ii SPACES>FILL IN"

LPRINT iLPRINT

REM PRINT OUT RESULTS

FOR I=-l TO 10

R=INT(1O*RND(O)+1)

X*=B*(R*20-19,R*20-20+AL(R)):IF X*(l,l>-

"O" THEN 1BO

S=INT(1O*RND(O)+1)

Z» =C»(S*20-19,S*20-20+AL(S>>:IF Z*(1,1>=

"O" THEN 190

T*=A*<1*20-19,I4 20-20+AL(I))

LPRINT T*;TAB»(1,20-LENCT*));X«;TAB*<1,2

O-LEN< X*) ) ; 1*

LPRINT

B*(R*20-19,R*2O-1B)="O":C*(S*2O-19,5*20-

i a > -"o ■

NEXT I

GOTO 360

REM WORD SCRAMBLER

N=LEN(X»>

FOR J=l TO N

Q ( J ) =J

NEXT 3

C=0

Y=INT(NJRND(0)+1>

IF C=0 AND V=l THEN 255:REM WORD CANNOT

START WITH FIRST LETTER

IF 0(Y)=0 THEN 255

IF Y=Q(Y) THEN D(Y>=0

E*(LEN(E*}+1)-X*(Y,Y>

C = C+1

IF C=N THEN RETURN

GOTO 255

REM VOWELS = BLANKS

OR X=73 OR X=79 OR X=S5

FOR 1=1 TO N

X=ASC(X*(I))

IF X=65 OR X=69

THEN 340

Atari Notes

This program uses an 80-column printer

such as the Atari 825 or the Epson MX-80

printer. To re-route output to the screen,

change all LPRINT statements to PRINT

statements, and decrease the table width, if

possible.

There are some limitations to string-

array simulation techniques (used here to

translate the Microsoft version of Word

Drill to Atari BASIC). Unless you're willing

to perform a great deal of calculation, two-

dimensional string arrays are very hard to

emulate. Also, since Atari reserves memory

for all strings before the string is even filled,

large arrays such as A$( 10,20) can easily

exceed available memory. For example,

with the array A${10,20), if we want to

allow each element of the string 20 charac

ters, the amount of memory used by this

"superstring" is:

10x20x20 = 4000

bytes plus overhead.

A similar situation is encountered with

the word search puzzle generator in Word

Drill, which uses two 15 x 20 arrays. Memory

needed by the arrays alone would be over

12,000 bytes. This plus the 16K for the

program would restrict the use of Word

Drill to machines with 32K or more memory.

To serve the greatest audience (and avoid

long, complicated calculations). Word Drill

for the Atari only provides the first two

functions: fill in the blank and word scram

ble. Nevertheless, you should find it useful.

You might also want to try "Word

Hunt" for the Atari, COMPUTE!, March

1982, #22.

GOTO 345

Y=ASC("_")

Z»(LEN(Z«)+1)=CHR*(Y)

NEXT I

RETURN

LPRINT

? : ?

END

GRAPHICS 0:? "WORD DRILL"

? "Enter student's name"

'and 10 words. Printout"

'includes:":?

■1) The list o-f wards"

"2) A random list o-f scr arobl ed"

'<3 SPACESiwords."

•3) A random list of words with"

■{3 SPACES)bl anks substituted -for

Figure 1.

WORD LIST

ARM

HAND

ELBOW

WRIST

LEG

ANKLE

KNEE

FINGER

CHEST

BACK

SCRAMBLE

GIFNRE

OBLWE

ABCK

RMA

RISTW

NALKE

GLE

SEHTC

DANH

NEEK

FILLIN

L_G
_RM

F_NG_R

B_CK

CH_ST

_NKL_

WR_ST

_LB_W

H_ND

KN
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30 ? hStudent·s na.e";:INPUT QS 
60 FOR 1=1 TO 10 
65? "WORD ";1;" IS N; 
70 INPUT T':A'<It20-19,I'20}=T':AL(I) - LEN(TS 

) 

7'5 NEXT I 
80 ? :? 
85 ? HJust a minute !" 
90 FOR 1:0:1 TO 10 
95 X'=A'(It20-19,rt20-20+AL(I» 
100 BOSUE 225 
105 eS(II20-19,1'20-20+AL(I»=ES 
110 E. _ IO 

.. 

115 NEXT I 
120 FOR J=l TO 10 
125 X,aA'(Jt20-19,Jt20-20+AL(J» 
130 Gosue 300 
1 35 C'(J'20-19,J'20-20+AL(J»zZ' 
140 Z ....... 
145 NEXT J 
150 LPRINT Q':LPRINT :LPRINT 
160 LPRINT "WORD LIST{10 SPACES}SCRAMBLE 

(II SPACES}FILL IN" 
165 LPRINT :LPRINT 
170 REM PRINT OUT RESULTS 
175 FOR 1 ~ 1 TO 10 
180 Rz INT(lOtRND(O) + l) 
185 X'-BS(R'20-19.Rt20-20+AL(R»:IF X'CI,!) . 

"0" THEN 180 
190 S=INT(lO'RND(O)+l) 
195 l'=C$(S'20 - 19,S'20-20+ ALCS)}:IF ZS(I,I)= 

"0" THEN 190 
200 TS=AS(I'20-19,I'20 - 20+AL(I» 
201 LPRINT TS;TABS(I,20 - LENCTS » ; XSjTABS Cl ,2 

O-LEN(XS»;ZS 
210 LPRINT 
215 BS(R'20- 19,R' 20- 18) z "0":CSCS'20-19,S'20-

18)"""0" 
217 NEXT I 
220 GOTO 360 
225 REM WORD SCRAMBLER 
230 N= LEN (XS) 
235 FOR J e l TO N 
240 Q(J)=J 
245 NEXT J 
250 C:zO 
255 Y-INT(N'RND(O)+I) 
260 IF c=o AND Y- l THEN 25S:RE M WORD CANNOT 

START WITH FIRST LETTE R 
265 IF Q(Y ) = O THEN 255 
270 IF Y=Q(Y} THEN Q(Y) =O 
275 ES(LEN(ES)+ I) -XS(Y,Y) 
280 C= C+l 
285 IF C=N THEN RETURN 
290 GOTO 2 55 
300 REM VOWELS "" BLANKS 
30'5 N"" LEN(XS) 
3 10 FOR I ~1 TO N 
320 X-ASC(XSCI» 
325 IF X=65 OR Xm69 OR X""73 OR X~79 OR X3 85 

THEN 340 
330 Y=X 
335 GOTO 345 
340 Y .. ASC (" _ ") 
3 45 ZS(LEN(ZS)+I) z CHRS( Y) 
350 NE XT I 
355 RETURN 
360 LPRINT 
3 70 7 : 7 
390 END 
7 1 0 GRAPHICS 0:7 "WORD DRILL" 
720 7 : 7 "Enter student"s n a me " 
730 7 "a nd 10 word s . Printout" 
740 7 "include s : ": 7 
750 7 "1) The list of word s " 
760 7 "2) A random li s t of scrambled" 
770 7 "(3 SPACES}words." 
780 7 "3) A random li s t of words with" 
790 ? " {3 SPACES}blank s s ub s t i tuted for v owe 

1 s. " 
8 00 ? :? 
810 ? "Press ~~~~~.~~~ to continue" 
820 IF PEEK( 76 4) <>33 THEN 820 
830 POKE 764,255:GRAPHICS O:RETURN 

Atari Notes 
This program uses an 80-column printer 
such as the Atari 825 or the Epson MX-80 
printer. To re-route output to the screen, 
change all LPRINT statements to PRINT 
statements , and decrease the table width, if 
possible. 

There are some limitations to string
array simulation techniques (used here to 
translate the Microsoft ve rsion of Word 
Drill to Atari BASIC). Unless you're willing 
to perform a great deal of calculation, two
dimensional string arrays are ver y hard to 
emulate. Also, since Atari reserves memory 
for all strings before the string is even fi lled , 
large arrays such as A$(l 0,20) can easily 
exceed available memory. For example, 
with the array A$( 10,20) , if we want to 
allow each element of the string 20 chara'c
tel'S, the amount of memory used by this 
"superstring" is: 

10 x 20 x 20=4000 

bytes plus overhead. 
A similar situation is enco untered with 

the word search puzzle generator in Word 
Drill, which uses two 15 x 20 arrays. Memory 
needed by the ar rays alone would be over 
12,000 bytes. T his plus the 16 K for the 
program would restrict the use of Word 
Drill to machines with 32 K or more memory. 
To serve the greatest audience (and avo id 
long, complicated calculations) , Word Drill 
for the Ata ri on ly provides the first two 
functions: fi ll in the blank and word scram
ble. evertheless, you should find it useful. 

You mighlalso want to try "Word 
Hunt" fo r the Ata ri , COMPUTE!, March 
1982. #22. 

Figure 1. 

WORD LIST SCRAMBLE FILL IN 

ARM GIFNRE L_G 
HAND OBLWE _RM 
ELBOW ABCK F_ NG_R 
WRIST RMA B_CK 
LEG RISTW CH_ST 
ANKLE NALKE _NKL_ 
KNEE GLE WR_ST 
FINGER SEHTC - LB_W 
CHEST DANH H_ND 
BACK NEEK KN_ 
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Figure 2.

Figure 3.

Word Search

IXHEGJBFMFEEFQIRRUHG

FWJ"LJMUFMSMLPUHBflRED

M8VBJZRPNUHBLUCRNRWS

JI NJZKBRCKDODQJ IVVFD

KNVGLXFIHMPWEUJBGJDP

JVVXJBRGXQLFfllPQXRVT

RTQ1 BCJGRCNGKSFCSPEW

GOWVQVHRMRUHRNDKMFHG

BNCGRVQRRCFINGERTMVJ

FRVNSWWMDHGflNKLERONE

GLXRRCSOXEKNEERNBNDB

VSCFFWGFRSCLJZRRPRKR

TWRISTRNGTLETPMFVIZP

RKH2RCJJPWGSNWJHVTK

RGTZMZRGKUSHVRJVKUDK

Sally Student

###########E########

###########!_########

###########B########

####4t#BRCK#O########

###########W###*Mt###

####################

######**#############

#######R###HRND#####

#######R#CFIHGER####

#######M#H#RNKLE####

#########EKNEE######

######tt##S#L########

#HRIST###T#E########

###########G########
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Atari computer and peripherals at reason
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ranty available for most products, too!

Micro Computer

Service Center
call 717-327-1450

477 E. Third St., Williamsport, PA 17701

EDUCATIONAL SOFTWARE

-t FOR YOUR VIC

Choose From Programs Such As:

• GOTCHA MATH

• ENGLISH INVADERS

• MISSPELL

$9.95 Each

► For FREE Program Catalog Call or Write:
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We Handle Games For Your VIC, Too!
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Sally Student 
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ranty available for most products, too! 
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Thisfirst installment ofa two-part article reviews the

features and capabilities of Commodore's new mid-priced

home computer.

A First Look

At The

Commodore 64

Tom R Halfhill

Features Editor

Your first look at the new Commodore 64 might

cause you to overlook. That is, the 64 looks so

much like the familiar VIC-20 that you might miss

it altogether.

That's what happened to many visitors to the

Commodore booth at the recent Consumer Elec

tronics Show in Chicago, where Commodore was

proudly showing off the new machine. People had

trouble at first picking it out of rows of VIC-20s on

display. The 64 has the same 66-key, full-stroke

keyboard and the same compact plastic case. It's a

different-colored case, though, and there's a small

"64" in the upper-right corner next to the power

indicator light. Eagle-eyed observers also notice the

slightly different port configuration. Those are the

only differences — externally.

Internally, it's another story- The electronics

which make the Commodore 64 tick are far re

moved from the workings of its lesser cousin.

Same Family, Different Branch

First, the basics. The Commodore 64 comes with

64K of Random Access Memory, hooks up to any

TV with its built-in RE modulator, and costs $595.

This places it midway in price and features between

the 5K RAM VIC-20 at $299 and the new 128K

P12S at $995 (see "Computers to Come" elsewhere

in this issue). In many ways, the 64 is an interesting

cross between the VIC and the P128. For example,

it shares the P128's 40-column by 25-line screen

display, an improvement over the VIC's 22 by 23

format. Other features in common with the PI 28

include 16-color graphics, the most sophisticated

three-voice sound synthesizer chip in the home

computer market, an optional plug-in Z-80 micro

processor board for CP/M capability, and three

screen modes (the 40 by 25 text mode, 320- by 200-

pixel high resolution graphics, and 200- by 160-

pixel medium resolution graphics).

In addition, the 64 has another important

feature in common with the PI28: "sprites" (known

as player/missiles to Atari buffs). These are defin

able graphics figures which can be programmed to

move around the screen in any mode, completely

independent of the background and of each other.

On the other hand, the 64 has a few things in

common with the VIC, too — mainly, its peripherals.

The 64 is designed to work with the VIC's disk

drives, printers, the new VICMODEM, the Datas-

setle recorder, the light pen, joysticks, and paddles.

I lowever, before connecting the VIC-1540 disk

drive to the 64, a ROM chip must be changed for

full compatibility. Commodore will produce a new

disk drive, called the 1541 and identical to the

1540 except for this chip, especially for the 64.

Meanwhile, VIC owners switching to a 64 can

upgrade their 1540 drives. Up to five of these

170K drives can be daisy-chained to the 64. Up

to three more devices, such as the VIC Graphic

Printer, can be chained onto the drives. The 64

also will run the wide range of CBM peripherals

with an optional plug-in cartridge that provides an

IEEE-488 interface.'
The 64's compatibility extends to software,

loo. The 64 has 8K PET BASIC 2.0 (Upgrade

ROM). Commodore says the cassette interface

allows use of programs and files created on all

other Commodore computers, and that most

BASIC programs written on 40-column PETs will

run without modification. Exceptions are programs

which POKE screen memory locations, since these

vary on different systems. For even greater software

compatibility, Commodore will have a PET

emulator that will transform the 64 into a PET in

practically every area except machine language.

Besides all that, the 64's compatibility goes still

further. It is designed to be the next logical step

for owners of Commodore's new Max Machine.

This $179.95 game machine with a full-size bubble-

membrane keyboard uses the same processor chip,

sound chip, video chip. Datassette recorder, joy

stick, paddles, and game cartridges as the 64. Video

game lovers who cut their teeth on simple pro

gramming with the Max Machine's optional BASIC

cartridge can move up to the 64 without discarding

their peripherals and game software.

Chip Off The Old Block

The secret behind the Commodore 64's advanced

features, yet extensive compatibility with earlier

technology, is a new microprocessor chip for its

Central Processing Unit (CPU). Instead of the
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Computers Bloom

with CP/M® , Hard Disk
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Capability.
Now your Commodore can blossom Into a full-blown
CP/M-based or multi-user business system with the

addition of one of these Innovative peripherals. Your
Commodore plus the SOFTBOX gives you a single-user

CP/M system, commodore plus hardbox puts Pet

software on corvus Disk Drives and multiplexing units.

RUN CP/M WITH SOFTBOX

ON FLOPPY AND HARD DISK.

Add softbox. The Z80-based computer which

connects to your commodore PET or CBM

through the IEEE bus.

Now you have the ability to run any CP/M

software or application, giving you a universe of

computing capabilities you could only wish for

until now.

Simply by plugging the SMALL SYSTEMS SOFT-

BOX into your Commodore computers ieee-488

port and loading the CP/M disk, your computer

will run under the world's most popular disk

operating system. No internal connections or

modifications to your computer are necessary.

Applications packages designed to work with

specific terminals (like Lear Siegler ADM3A,

Televideo 912 or Hazeltine 1500) need no

modification to work with your computers

screen, since the SOFTBOX allows your computer

to emulate any of these devices.

interfaces that come with your SOFTBOX let

you add the Corvus Hard Disk and any RS-232C

peripheral, you can run a printer, and even talk

to another CP/M based system.

90-Day Warranty. Suggested retail S895

complete line of CP/M software available.

SMALL SYSTEMS ENGINEERING

222 B View Street

Mountain View, CA 94041

(415) 964-8201

CP/M is a registered trademark o! Digital Research.

1982 Small Systems Engineering Corp.

HARDBOX GIVES PET DOS

MULTI-USER AND HARD DISK

CAPABILITY.

The HardBox introduces your pet software to

the world of high-capacity, high speed disk

storage, it acts as an intelligent controller for up to

four Corvus Winchester disk drives. Each Corvus

drive can have a capacity of 6,10 or 20 million

bytes.

The HardBox is designed to be software-

compatible with pet DOS version 1 or 2, so that it

will work with existing programs. The HardBox is

designed to appear to the PET as a fast, high-

capacity floppy disk unit.

When used with the Corvus range of drives,

the HardBox provides much more than just a hard

disk interface. By using an 8-way multiplexing unit,

up to eight pet users, each equipped with a Hard-

Box, may simultaneously address the same hard

disk. By using two levels of multiplexing, up to 64

users may be accommodated. The hard disk may

be divided logically into user areas.

A comprehensive set of utility programs are

provided with the hardbox for file transfer, hard

disk configuration, mirror backup, system

maintenance etc.

90-Day Warranty. Suggested retail S695.
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0502 chip in earlier Commodores, the 64 has a

6510 designed by MOS Technology, the same

Commodore subsidiary which designed the 6502.

The 6510 has additional input/output lines, but is

still, like the 6502, an eight-bit chip. Moreover, it

shares the 6502's instruction set. This means

machine language programmers will adapt quickly

to the new chip.

Computers which rely on one chip, the CPL*.

for all their processing tend to be rather slow, so

Commodore bestowed the 64 with additional chips

to handle the time-consuming video and sound

processing (a technique used also by Atari). The

6567 Video Interface Chip allows 255 combinations

of border and background colors, 16 text colors

and all 64 PET graphics characters. It also permits

redefining custom character sets and sprites. The

sound chip, called the 6581 Sound Interface Device

(SID), is an extremely versatile three-voice synthe

sizer superior to anything found in other home/

personal computers. We can say this with abandon

because we've watched sound being programmed

on the 64 and have heard the results.

The new chips make the Commodore 64 part

of one family: the Max Machine uses the same

three CPU. video, and sound chips, while the new-

Commodore P, B, and BX Series computers use

the same SID chip for their sound (although they

are based on a different, but similar, CPU, the

6509).

Add Sprite To Your Life

The standout feature of the Commodore 64's

graphics is the ability to manipulate sprites. Until

now, die only home computers capable of dis

playing sprites were the Atari 400/800 and Texas

Instruments TI-99/4A. All you Commodore loyal

ists who used to flip by articles on Atari player/

missile graphics will have to learn what it's like to

struggle with this new concept in computer anima

tion. Luckily, you'll probably have it easier than

Atari people, since the new Commodores use

sprites even more powerfully than the Ataris.

System Overhead: Diminishing RAM...

Theoretically, you can create up to 256 sprites on

the Commodore 64. We say "theoretically" because

memory limitations play a large factor, even with

64K of RAM. For one thing, not all of that 64K is

available lor programming; some is consumed by

the system for overhead. When powered up under

BASIC, a PRINT FRE(0) command to check on

free memory yields 38,91 1 bytes. Commodore

says 52K is available for machine language

programming.

So how many sprites are possible? While 256

shapes can be defined in memory, one Commodore

programmer says 48 is a realistic limit for display

purposes. We can live with that! But there is a

further limit of eight sprites per sain line, the hori

zontal lines forming the TV picture. That is, if

more than eight sprites are displayed at once at the

same "latitude," the extra sprites momentarily

disappear as they pass by.

However, there are ways around some of

these limits. The 64 has a trick similar to Atari

display list interrupts. A Commodore programmer

referred to it as a "raster scan interrupt." This

allows the same eight sprites to be used more than

once on the same screen. For example, consider a

Space Invaders-type game. Eight sprites can be

displayed as the top row of aliens. A split-second

after that row is scanned onto the screen, an inter

rupt is triggered, the sprites are redefined, and

finally are redisplayed as the next row of aliens.

This process is repeated all the way down the screen.

So you can put, say, five rows of eight aliens each

(total = 40 aliens) on one screen using only the

same eight sprites.

Commodore has also provided collision and

priority registers to accompany the sprites. Collision

registers detect when sprites bump into each other

— to trigger an explosion in a game, for example.

Priority registers allow programmers to define

each sprite's display priority in relation to the

screen background and other sprites. For instance,

a sprite defined as an airplane can be moved behind

or in front of a cloud on the screen, simulating

three dimensions.

Atari programmers accustomed to handling

"players" and "missiles" as separate objects will

have to adjust their thinking on the Commodore

64. The 64 has only sprites, which are used for

both. Actually, the Atari works in a similar way,

splitting its fifth player into four missiles to accom

pany the other four players. Programmers on the

64 will simply construct missiles out ofwhole sprites,

since they have so many on hand anyway.

Sprites on the 64 can be defined up to 21

pixels high by 24 pixels wide, and with up to three

colors each. In addition, a single statement will

double a sprite in either direction, or both. Best of

all, movement is extremely simple and fast: specify

an X,Y position on the screen and the sprite is

there.

On microcomputers which have them, sprites

are proving to be the most powerful — yet under

used — graphics feature available. Games ordinarily

requiring 48K RAM or more to handle complicated

animation can be done in 16K on machines with

sprites. The Commodore 64's approach to sprites

appears to be the most powerful to date. We can

expect some dazzling arcade-style games as pro-
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6502 chip in ea rlier Commodores, the 64 has a 
65 10 designed by MOS T echnology, the same 
Commodore subsidiary which designed the 6502. 
The 65 10 has additio nal inpu t/output lines , but is 
still , like the 6502, an e ight-bit chip. Moreover , it 
sha res the 6502's instructi on set. This means 
machine language programme rs will ad apt quickl y 
to the ne ll" chip. 

Compute rs which rely on one chip , the C PU, 
fo r a ll thei r process ing tend to be rather slow, so 
Commodore besLOwed the 64 wi th additional chips 
LO ha ndle the time-consuming video and sound 
process ing (a technique used a lso by Ata ri). The 
6567 Video Interface Chip allows 255 combinations 
of bo rde r a nd background co lors, 16 tex t co lors 
a nd all 64 PET gra phics cha racters. It also pe rmits 
redefinin g custom characte r sets and sprites . T he 
sound chi p, G.lledthe 658 1 Sou nd Inte rface Device 
(S I D), is an ex tremely ve rsa til e three-voice synthe
size r superi or to a nything fo und in o ther home/ 
pe rsonal com puters. Vve can say this with abando n 
because we"ve watched sound being programmed 
on the 64 and have hea rd the results. 

T he new chips ma ke the Commodo re 64 pa rt 
o f one fa mil y: the 1ax Machine uses the same 
three C PU, video , a nd sound chips, whil e the new 
Commod ore P, B, a nd BX Seri es computers use 
the same SID chip fo r their sound (a lthough they 
a re based o n a d iffe rent, but similar , C PU, the 
6509). 

Add Sprite To Your Life 
T he sta ndout fea ture o f the Com mod ore 64 's 
graphics is the ab ility LO manipulate sprites. Until 
now, the onl y ho me compute rs capable o f dis
playing sprites we re the Ata ri 400/800 and Texas 
Instruments T I-99/4A. All you Commod ore loya l
ists who used LO nip by a rticles on Ata ri player/ 
miss il e gra phics will have to lea rn what it's like to 
struggle with this new concept in computer aniln.a
tion. Luckil y, you'll probably have it easie r tha n 
Atari people, since the new Commod ores use 
sprites even mo re powerfull y tha n the Ata ri s. 

System Overhead: Diminishing RAM ... 
Theoreticall y, you can crea te up LO 256 sprites on 
the Commodo re 64. We say "theo reti ca ll y" beca use 
memo ry limitations playa la rge facto r , even with 
64 K o f RAM. For one thing, not a ll o f that 64 K is 
ava il able for programilling; some is conslImed by 
the system for ove rhead. When powered up unde r 
BASI C, a PRI NT FRE(O) command to check on 
fr ee me mo r y yields 38 .9 11 bytes. Commod ore 
says 52 K isa va il able For machine lan guage 
programmmg. 

So how many sprites a re possible? While 256 

shapes can be de fin ed in me mory, o ne COlllmodore 
progra mmer says 48 is a realistic limit for display 
purposes . We can li ve with that! But the re is a 
furth e r limit of eight sprites pe r sca.n lill.e, the hori
zo ntallines forming the T V picture. T hat is, if 
mo re than eight sprites are displayed at once at the 
saine "latitude," th e extra sprites momentarily 
di sappear as they pass by. 

However, the re are ways around some o f 
these limits. The 64 has a trick simila r to Ata ri 
di splay list inte rrupts. A Commod ore p rogrammer 
re fe rred to it as a " raster scan inte rrupt. " This 
a llows the same eigh t sprites to be used more than 
o nce o n th e same screen. Fo r example , consider a 
Space In vade rs-type game. Eight sprites can be 
di splayed as the to p row o f a li ens. A spli t-second 
after that row is scanned onto the screen. an inte r
rupt is triggered, the sprites are red efin ed , and 
fi na ll y are redisplayed as the nex t row of a li ens. 
This process is re peated a ll the way down the sc reen. 
So yo u can put, say, fi ve rows o f e ight alie ns each 
(total = 40 ali ens) on one screen using onl y the 
same e ight spri tes. 

Commodo re has also prov ided co llisio n a nd 
prio rity registe rs La accompany the spr ites. Collision 
registe rs detect when sprites bump into each other 
- to trigger an explosion in a game, fo r exanlple. 
Prio rit¥ registe rs a llow p rogrammers to d efin e 
each sprite's display prio rity in relation LO the 
screen background and othe r sprites . For instance , 
a sprite de fined as an airpl ane can be moved behind 
o r in front of a cloud on the screen , simulating 
three dimensions. 

Atari progra mmers accusLOmed to handling 
"players" and "missil es" as separate o bjects will 
have to adjust their thinking on the Commodore 
64. The 64 has only sprites , which are used for 
both . Actuall y, the Atari wo rks in a simila r way, 
splitting its fifth playe r in LO four missiles LO acco m
pa ny the o ther fo ur players. Progra mmers on the 
64 will simply construct missiles out o f whole sprites , 
since they have so many on hand an yway. 

Sprites on the 64 can be de fin ed up to 2 1 
pi xels high by 24 pixels wide, and with up to three 
colo rs each. In additio n, a sin g le state ment will 
do uble a sprite in either direction , o r both. Best of 
a ll , moveme nt is extremely simple and fast: specify 
an X, Y positio n on the screen and the sprite is 
the re. 

O n microcomputers which have them , sprites 
a re proving to be the most powerful- ye t under
used - gra phics feature available . Games ordinarily 
requiring 48 K RAM or more to handle complicated 
animation ca n be done in 16 K on machines with 
spri tes. The Commodore 64's approach to sprites 
a ppears to be the most powerful to date . We ca n 
ex pect some dazzling a rcade-style games as pro-
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jammers get the hang of working with the 64.

The Sound Of Music

No doubt about it: the new Commodores with the

SID chip have the most sophisticated sound

capabilities of any home/personal computers on

the market. Skeptical? You won't be after you hear

them. For one thing, the SID chip is much more

than the tone generators found in other computers.

It is a true sound synthesizer with an envelope

generator for each of its three voices, program

mable attack, decay, sustain, and release for each

voice, plus a choice of four waveforms, plus pro

grammable high-, low-, band-, and notch-pass

filters, plus 16-bit frequency resolution over a

nine-octave range from 0-4 KHz, and even variable

resonance and a master volume control.

Commodore sales literature does not exagger

ate: the 64 truly rivals the capabilities until now

found only in dedicated keyboard synthesizers.

Tbe four waveforms allow users to vary the

lone of each voice. For example, the variable-pulse

waveform produces a sharp, biting sound like the

tone generators in other computers. The triangle
waveform is much more mellow, simulating organ

music. The sawtooth waveform is abrupt, like a

harpsichord. And the fourth waveform, "white

noise," is handy for sound effects such as

explosions.

The programmable altack-decay-sustain-

relcase synthesizes the acoustical properties ot

notes made by ordinary musical instruments. The

"attack" is the rapidity with which the note reaches

ils peak; a sharp, biting note is represented by a

steep attack slope. "Decay" is the slope of the note's

decline. "Sustain" is the note's duration. "Release"

is the dying of the note to silence. The SID chip

allows notes to be sustained up to 24 seconds.
Further processing of the note is possible with

the programmable filters. These are often Found
as slide controls on keyboard synthesizers, and are

available through BASIC on the Commodore 64.

The 16-bit resolution means notes can be extremely

fine-tuned - in increments of 0.059 KHz, in fact.

All these features might seem to make sound

on the 64 difficult to program, but a Commodore

representative managed to transform a row of keys

into a primitive organ with less than a screenful of

BASIC.

Not only does the 64 have an audio output

port to feed all those fantastic sounds through a

stereo system, but one Commodore programmer

says it is even possible to feed outside sources into

the computer. Can you imagine plugging and

electric guitar into the 64, processing the sound

through the SID chip, and routing it back to the

amplifier? The neighbors will love you!

Odds And Ends

The Commodore 64 offers other niceties, too:

syntax errors are detected upon entry, before

RUN. There's a video monitor output. An assem

bler for the 6510 CPU is promised soon. The plug-

in cartridges allow up to 16K additional ROM and
2K RAM. There are ports for two Atari-type joy

sticks or four paddles. And there will be a forth

coming version of LOGO, the popular educational

language for children.

Next month, Par! II will lake an even more detailed look

at (he Commodore 64's advanced features. *

MEMOREX
FLEXIBLE DISCS
WE WILL NOT BE UNDER

SOLD!! Call Free (800)235-4137

for prices and information. Dealer

inquines invited and COD s

accepted
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grammers get the hang of working wirh the 64. 

The Sound Of Music 
No doubl about it: I he new Commodo res with the 
SID chip have the most sophistica ted sound 
capabi li ties of any home/persona l compute rs o n 
the markel. Skeptical' You won't be a fter you hear 
them . For one thing, the SID chip is much more 
than the LOne gene rators found in olher com pUlers. 
It is a true sound synthes ize r with an envelope 
generaLOr for each of its three voices, program
mable attack, decay, sustain, and release for each 
voice, plus a choice of fo ur wavefo rms, plus pro
grammable hig h-, 1011'-, band- , and notch-pass 
filte rs, plus 16-bit freq uency resolutio n over a 
nine-octave range from 0-4 KH z, and even variable 
reson a nce and a maste r volume co n t rol. 

Commodo re sa les literatu re docs not exagge r
ate: the 64 lrul)' riva ls the capabilities unl il now 
("ound on ly in dedicated keyboard synthes ize rs. 

T he four waveforms a ll ow users to va ry th e 
LOne of each voice. For example, the variabie-pu lse 
wave( )rm prod uces a sharp. biti ng sound like the 
ton e goelleralars in ot.he r compute rs. The triangle 
waveforrn is much more mellow, simu lating organ 
music. The saw tooth wavefo rm is abrupt, li ke a 
harps icho ,+d . And the [oLinh waveform , "",hile 
noise," is handy for sound e ffec ts such as 
exp los ions. 

The p rogra mmable attack-decay-susta in
re lease synthes izes the acoustica l properties of 
notes made by ordina ry musica l instru ments. T he 
"a ttack" is the ra pidity with which the note reaches 
il s peak; a sharp, biting note is represented by a 
steep a ltack slope. " Decay" is the slope 0 (" the note's 
decline. "Sustain" is the note's duration. " Release" 
is the d ying 0 (" the note to silence. The SID chip 
allows notes LO be sustained up to 24 seco nds. 

FUrlher process ing of the note is poss ible wi lh 
Ihe progra mmable (ilters. These a rc often found 
as slide contro ls on keyboard synthes ize rs, and are 
ava ilable thro ugh BASI C o n the Com modore 64. 
The 16-bit resolution means notes can be ex tremely 
fin e-tuned - in increments o f 0.059 KH z, in (' ICl. 

All these fea tures might seem LO make sound 
on the 64 dinicult to progra m, but a Commodo re 
representative managed lO transform a row of keys 
inlo a primilive organ wilh less lhan a sc reenfu l o f 
BASIC. 

Not onl y does the 64 have an audio outpul 
pon to feed all those fantastic sounds through a 
stereo system, but o ne Commodore programmer 
says it is even possible to feed oUlside sources i." lo 
the computer. Can yo u imagine plugging and 
electric gu itar into the 64, processing the sound 
through the SID chip , and routing it back to the 
amplifier? The neig hbors wi ll love yo u! 

Odds And Ends 
The Commodore 64 offers other ni ceties, LOO: 
syntax e rrors are detected upon entry, before 
RUN. There's a video moni tor o utpUl. An asselTl
bie r for the 6510 CPU is promised soon. T he plug
in ca rtridges a llow up to 16K additiona l ROM and 
2K RAM . There are ports (or two Atari-typejoy
sticks or four paddles. And there will be a forth
coming version 01" LOGO, the popu lar educationa l 
language for children. 

Next 1II011.1h, Pari II willialle an even lIIore deloiled looH 
al the Commodore 64's advanred j ealurf's. © 
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Drawing on his background as a professionalprogrammer

for Interact and Atari, the author offers a solid case for

the "other half* oj programming— debugging.

Don't Forget
Testing
Dave Johnson

Mountain View, CA

Testing is an often overlooked phase ofthe software
development process. But many large software
developers have learned to devote as much time
and effort to testing as they do to programming. If
you plan to sell your programs or to give them to

other computer users, you should be fairly confi
dent that the programs work. Not very many of us
have given much thought to what we can do to give

us this confidence. This article will offer suggestions
and methods to help you gain confidence in the
reliability of your programs.

The first thing to look at, ofcourse, is the way
that you write your programs. Programs that are
written in a structured, logically organized manner

tend to have fewer problems, to work better in less
memory, and to be easier to fix when problems are

found. But all of us reading this article use faultless
programming methods, so I won't pursue this.

What Should The Program Do?

1 o start the testing process you need to define
exactly what the program must do and not do

before you will give it your stamp of approval. This
is more complicated than it seems. To demonstrate

how complicated, let's look at the questions that

arise when trying to test a very simple BASIC

program. This hypothetical program will just

accept your name as input and display it (in the
screen.

Obviously, the first visible function ofour

program is to get your name. (1 say "visible" because

the program may spend some time dimensioning

arrays, etc., internally. The first visible function is

to get the name.) In my opinion, if you run any

program, but all that is displayed is a question

mark, that is a problem. "Human engineering" is

very important in programs that you intend to sell.

The program should make it clear to the user what

it wants the user to do. Our little program should

prompt you by displaying a message such as "Please

type in your name." To summarize, one question

to ask when reviewing a program is "Does the

program prompt for input correctly and clearly?"

Now you must type in your name. How many

letters can you type that the computer accepts? Are
strings big enough for all possibilities? Will the
computer let you know if this limit is exceeded? Do

the instructions supplied with the program tell you
what this limit is? (Naturally vou included instruc
tions with your program!) Are control-C's or other
keys that cause a program to abort masked out? Is
it clear what the allowable range of inputs is? Does
the program catch input errors and gracefully
recover from them? (And tell vou what the error
was?)

Now let's look at the display of the name. Does
the program display the name on the next line, or
does it give breathing room of a couple of lines so
that you are not confused by a crowded screen?
Does the program display the correct name? Are
displays correct, clear and easily understood?

Once the program has run through once, does
it simply return to BASIC, ask for another name,
or allow options?

This example was intended to give you an idea
of the kinds of questions that must be answered
when deciding whether or not to approve a pro
gram. When we talk about a "bug." we can be

talking about anything from a problem that erases
everything on your disk to a misspelled word in

your instruction manual. Ifyou are putting together
a simple program that will be used a few tunes, you
will have different requirements than you will if
you have a business reputation to maintain. You
see that you have to decide just what vou will call a
problem that you will spend time fixing, and what
you will let go by.

Finding The Bugs

Once you have decided what to say are problems,

how do you conduct a test that finds them? The
most useful thing I can say, to start with, is that you

should WANT to find bugs! If you write a program
that runs the first time and doesn't look like ii has

bugs in it, that does not mean you are a good pro

grammer. It only means that you have not looked

for the bugs yet! Too often programmers take it

personally if bugs are found in their codes and

subconsciously design tests that will not find bugs.

Not finding bugs doesn't mean that there arc no

bugs; it means they have not been found!

There are two types of testing to consider.
Both types should be used on your product. The

first is testing that you set up and conduct. The
second is testing that some independent, objective

person conducts without interference from you.

, 
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liIe "oliler half" of /Jrugra III lIIillg - debugging. 

Don't Forget 
Testing 
Dave Johnson 
Mounta i View, CA 

T es ting is an often ove rlooked phase of the software 
d evelopme nt process. But many la rge softwa re 
deve lopers have learned LO elevote as much lime 
and e ffort LO testing as they do LO programm ing. If 
)'OU plan LO se ll yo ur progra ms o r LO give the m to 
othe r compute r users, you shou ld be fairl y confi
d ent that the programs work. Not very man y of us 
have given much thought to what we can do LO give 
us thi s confide nce. This article will offer sugges tions 
and methods to help you gai n confidence in the 
re liab ility of your prog rams. 

T he lirstthing LO look a t, of course, is the way 
that you write yo ur programs. Progratns that are 
wrillen ill a struclUred , logica ll y orga nized manner 
te nd to have fewe r problems, to work better in less 
me mory, and LO be eas ie r LO fi x when pro blems are 
found. But a ll o f us reading thi s a rticle use faultl ess 
programming methods, so I won'l pursue this. 

What Should The Program Do? 
To start the testing process )'OU need LO de fin e 
exactl y what the program must do and not do 
be lore )'OU wi ll g ive it yo ur stamp of a pprova l. T hi s 
is more complicated than it seems. T o demonstrate 
how co mplica ted , let's look "tthe questions that 
arise when Irying to tes t it ve ry simple BAS IC 
program. This hypothetica l program will just 
accept your na me as input and display it on the 
screen. 

Obviously, the first visible fun ction of our 
program is LO get your na me. (I say "visible" beca use 
the program may spe nd some lime dimensionin g 
arrays, etc. , internall y. The first visible funct ion is 
to ge t the name.) I n Ill y opinion, if }'OU run any 
program. but all that is displayed is a question 
mark , tha t is a problem . "I-iuman eng ineering" is 
very important in progra ms that you intend 1.0 sell . 
The p rogram should ma ke it clea r LO the use r what 
it wants the user LO do. Our little program should 

prompl you by disp laying a message such as "Please 
type in yo ur na me." T o summa ri ze , o ne question 
to ask "'hen rev iewing a program is "Does the 
program prompt f'or in put correcll ), and d earl y' " 

Now YOli must type in your name. How man y 
le tters ca n you type that the com pU ler accep ts' Are 
strings big eno ugh for all possibilities? Will the 
com pUle r le t yo u know if this limit is exceeded ) Do 
the instructions suppl ied with the program te ll yo u 
what this limit is' (Na turall y yo u included instruc
tio ns with yo ur program !) Are control-C's or othe r 
keys that cause a program 1.0 abort mas ked out? Is 
it clear what the a llowable range of inputs is ' Does 
the program catch inpu t errors and gracefull y 
recover rro m them? (A nd te ll yo u ",hat the e rror 
was?) 

Now le t's look at the displa y of th e name. Does 
the progra m display the name o n the next line , or 
d oes it g ive brea th ing room or a cou pie o f I ines so 
that )'OU a re not confused by a crowd ed screen ) 
Does the program display the correct name? Are 
displays correct, clear and easi ly unde rsLOocP 

Once the program has run thro ugh once, d oes 
it simply return LO BAS IC, ask for anothe r nam e, 
o r allow optio ns? 

This example was intended to g ive yo u an idea 
of the kinds of questions that must be answered 
when decid ing whethe r o r not to approve a pro
gram. Whe n we talk about a "bug ," we can be 
ta lking about anything from a problem thaI e rases 
everything on you r di sk to a misspe lled word in 
you r instruction manual. I f you are pU llin g together 
a sim ple program that wi ll be used a few times , YO ll 

will have different require ments than you will if 
}IOU have a busin ess reputation to main ta in . YOLI 

see thaI you have LO decide just ",hat you will ca ll a 
proble m tha t. yo u will spend ti me fi xing. a nd wha t 
you will le t go by. 

Finding The Bugs 
Once you have d ecided whatLO say a rc proble ms. 
how do you conduct a test th at find s them) The 
most useful thing I can sa y, to start with , is that you 
should WA NT 1.0 lind bugs! If yo u ",rite a program 
thall runs the first time and doesn't look like it has 
bugs in it, that does '/)01 mean yo u a re a good pro
grammer. It on ly means that yo u have not looked 
fo r the bugs ye t! T oo often programmers take it 
personall y if bugs are round in their codes and 
subconscious ly des ig n tests that will not find bu gs. 
Not find ing bugs doesn't mean that there arc no 
bugs ; it means they have not been fou nd ' 

There are two types or testing 1.0 consid er. 
Both types sho uld be used on yo ur product. The 
first is tes ting that yo u setup a nd conduct. T he 
second is tesLin g that some independent, objective 
pe rson conducts without inte rfe re nce from yo u . 
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• BYTE-DOS $499 SYSTEM INCLUDES DISC CON
TROLLER CARD, TEAC FD-50A DISC DRIVE (153K
FORMATTED BYTES), BYTE-DOS SOFTWARE SYSTEM,
CABLES, CONNECTORS, MANUALS. COMPLETE! JUST
PLUG IT TOGETHER AND USE!

AIM-65 is a trademark of Rockwell International

Company.

Address

City State Zip.

Telephone
□ home

Q work

□ I own an AIM-65.

[3 I'm thinking of buying an AIM-65.

□ Send full BYTE-DOS Data.

DOS FOR AIM-65: $499~O 
COMPLETE I 

INSTANT EASY ACCESS TO YOUR AIM-65 PROGRAMS! 

MANIPULATE OBJECT FILES AT THE TOUCH OF A KEY. 

NEW BYTE-DOS DISC OPERATING SYSTEM. 

153K BYTES ON-LINE • INEXPENSIVELY! 

BYTE-DOS COMMANDS 

• FORMAT - Prepares New Disc 

• BAD SECTOR SCAN - ac 's Disc 

• DUMP - RAM Fil e to Disc 

• LOAD - Disc File to Ram 

• LIST - Prints Disc File Names 

• ERASE - Eliminate a File 

• UN ERASE - Fil e Recovery 

• RENAME - Rename a File 

• COpy - Copy 1 File 

• TRANSFER - Copy Complete Disc 

• KOMPRESS - Optimizes Disc Space 

AND MORE! 

IT'S EASY AND FUN TO USE! 

BYTE MICROSYSTEMS 
COR POR A ON 
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• BYTE-DOS OPERA TES WITH THE AIM-65 MONITOR, 
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BYTE-DOS SUPPORTS ONE OR TWO 5)(," OR 8" 
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• BYTE-DOS $499 SYSTEM INCLUDES DISC CON
TROLLER CARD, TEAC FD-50A DISC DRIVE (153K 
FORMATTED BYTES), BYTE-DOS SOFTWARE SYSTEM, 
CABLES, CONNECTORS, MANUALS. COMPLETE! JUST 
PLUG IT TOGETHER AND USE! 

AIM-6 5 is a trademark of Rockwe ll International 

SEND ME THE FULL STORY! 

: Name ____________________ __ 
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: City _____ State __ Zip, ___ _ 
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o hom e 
o work 

: 0 I own an AIM-65 . 

: 0 I'm think ing of buying an AIM ·65. 

: 0 Send full BYTE· DOS Data. 
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You have the advantage of knowing the code.

This advantage, by die way, is called "white box"

logic coverage testing. You know the logic of, for

example, a FOR 1 TO 10 loop. You can look at

what happens the first time through, one time in

the middle, and the tenth time. (Both extremes,

and the middle.) Try to cover all the "paths"

through your program, as well as conditions outside

of ilie expected. For example, for a subroutine that

expects a variable IVAR to be between 1 and 10,

test by passing 1,5, 10.0.-1,-99, 11. and 99 in

IVAR. (Extremes, middle, and outside.)

"Black box" testing methods are designed by

someone not familiar with the code. The program

is approached as an unknown (a black box), and

the tester knows only what the program functionally

should and should not do. The tester is not con

cerned with how the computer does what it does,

only with whether it does or not. As the program

mer, you may be so involved with a tricky problem

in a small segment of code that yon overlook a

major design consideration.

To set up such a test, sit down with the func

tional definition that was put together earlier and

come up with "test cases." Test cases are inputs that

will take the program through a variety of possible

paths. I have seen very detailed test cases that

cover hundreds of pages for relatively simple

programs.

There should be a procedure for the tester to

verify completing each step of the test case and to

comment on the results. This way you will know

what led up to any problems you might encounter.

Duplicating problems can be the hardest part of

the debugging process.

For our demonstration BASIC program that

inputs and displays a name, the test cases might

look like this:

Input

Bill.

Bill

BILLYBOB

Bob

Expect to see

BILL

Bill

BILLYBOB

Bob

Comments

lsaw"BILLL"

Still saw "BILLL"

StilIsaw"BILLL"

Now itsavs"Bobb

You should develop a structured, organized

testing plan for each testing method that can begen-

ei ally applied to different programs. You can refine

such a plan as you find areas that are lacking. Unfor

tunately, finding these areas means getting letters

from customers saying: "When I type CONTROL

SHIFT W followed by a CONTROL BACKSPACE

the second time I run the program, the screen turns

orange. But I can't make this happen the first or

third time." Your next program will be tested for

this! ®

VOICE I/O THAT WORKS!
for the COMMODORE and APPLE II computers

Voice 10 has come a long way from the

barely intelligible computer speech of on

ly a lew years ago II is now possible to

enter data or commands lo your computer

just by talking to it ana ihe computer can

talk Sack wttn clear, pleasant, human

sounding voice.

The COGNIVOX models VIO-1002 (lor

Commodore) and VIO-1003 (for the Apple

II + I are at the forelront of a new genera

tion of Voice I'O peripherals that are easy

to use. oiler excellent performance and

are altordably priced.

SOME SPECIFICATIONS

COGNIVOX can be trained lo recognize

jp to 32 words or phrases chosen Dy the

user To tram COGNIVOX to recognize a

new word you simply repeat tie word

three times under the prompting ol the

system

COGNIVOX will also speak with a voca

bulary of 3! words or phrases chosen by

the user. This vocabulary is independent

of the recognition vocabulary, so a dialog

with the computer is possible. Memory re

quirements lor voice resoonse are approx

imately 703 bytes per word.

For applications requiring rnore than 32

words, you can have two or more vocabu

laries and switch back and forth between

them. Vocabularies can also be stored on

disk.

HOW IT WORKS

COGNIVOX uses a unique single-chip

signal processor and an exclusive non-li-

near pattern matching algorithm to do

speech recognition This gives reliable op

eration at low cost In fact, the perfor

mance Of COGNIVOX in speech recogni

tion is equal or better to units costing

many times as much.

For voice outpul. COGNIVOX diginies

and stores the voice ol Ihe user, using a

data compression algorithm. This method

oilers 'our major advantages: First there

are no restrictions to the words COGNI

VOX can say. If a human can say it. COG

NIVOX will say it too. Second, it is very

easy lo program your lavonte words. Just

say them in the microphone. Third, you

have a choice of voices male, female, child,

foreign Fourth and foremost. COGNIVOX

sounds very, very good Nothing in the

market today can even come close to the

quality of COGNIVOX speech output. Vou

can verify Ihis yourself by calling us and

asking to hear a COGNIVOX demo over

the phone. Hearing is believing

A COMPLETE SYSTEM

COGNIVOX comes assembled and test

ed and il includes microphone, software,

power supply, built in speaker/amplilier

and extensive user manual. All you need

lo get COGNIVOX up and running is to

plug it in and load one ol the programs

supplied

It is easy to write your own talking and

listening programs too. A single state

ment in BASIC is all that you need to say

or recognize a word Full instructions on

how to do it are given in the manual.

COGNIVOX model VIO-1002 win work

with all Commodore computers with at

least 16k of RAM Model VIO 1003 re

quires a 48k APPLE II * with 1 disk drive

and DOS 3,3

ORDER YOUR COGNIVOX NOW

Call us at (805] 685-1854 between Sam

and 4pm PST and Charge your COGNIVOX

to your credit card or order COD Or send

us a check in the mail, specifying your

computer. Price tor either model of COG

NIVOX is $295 plus S4 shipping in the U.S.

(foreign add 10°^ we ship AIR MAIL)

VOICETEK
P.O. Box 38B.Goleta, CA 93116

VIC-20

VIC-20 INTERFACING BLUE BOOK

Did you know that your VIC can be used

to control a 99* toy motor so effectively

that it runs like a precision machine' Or

that you can make VtC talk with an inter

face you can build at a total pans costs of

under S5?

These and other 1fl interfacing projects

se ected for ease of construction and low

cost are detailed in the VIC-20 Interfacing

Blue Book a veritable gold mine of practi

cal information on how to build interfaces

to sense levels, dial telephones, detect li

quid levels, control lights, do A/D and D/A

coiversion and many more

Written by a college professor in a

friendly and easy going style, the Blue

Book gives you theory af operation, sche

matics, program listings, pans lists, con

struction hints and sources of materials

for each one of the 20 projects.

II you want to get the most out of your

VIC this book is a must. Cost is S14 95

(less than 751 per protect')

WORD WHIZ

Here is a no frills word processor that

does the ]ob and is so small it leaves plen

ty of memory for your text. Vet it offers

full screen editing and easy save ol work

in progress. This pocket-rocket does it by

taking advantage Of VIC'S built-in text

manipulation capabilities. It delivers out

standing performance for letters and

short manuscripts (up to !0 pages),

WORD WHIZ is all thai is likely to need

for word processing in your VIC ana costs

Above prices include postage in the

U.S CA res. add 6% tax Foreign add $2.

micrnsignal
900 Embarcadero Del Mar, Unit A

Goleta, CA 93117
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You have th e ad va ntage or kn o win g th e cod e . 
This ad va nLage , by the way, is called "whitc box" 
logic covc rage tes tin g. You know the logic o f, fo r 
example, a FOR I TO 10 loop. You can look at 
what happe ns the first time through , o nc timc in 
the middle, a nd the te nLh time. (Both ex tre mes , 
and the middle.) Try to cove r a ll th e "paths" 
throug h you r program , as well as conditions outside 
o f the expected. Fo r cxample, lor a subroutine that 
expects a variable I V A R to be be tween I and 10, 
test by passing 1, 5 , 10 , 0 , -I , -99 , I I , and 99 in 
IVAR. (Extremes , midd le, and outside.) 

" Blac k box" tes ting meth ods are designed by 
someone no t famili a r with the code. The pro rra m 
is approached as a n unknown (a black box), a nd 
the tes te r kn ows onl y wha t the progra m functio nall y 
should and should no t d o. The tester is not con
ce rned with how the compute r d oes what it d ocs, 
onl y with whcthc r it d oes o r no t. As the program
mcr , you may be so in volved with a tricky proble m 
in a sma ll segme nt o f cod e tha t you overloo k a 
majo r des ign conside ration. 

T o sel up sLi ch a lest, Sil d ow n with th e fun c
tional de finition that was put togethe r earli e r and 
come up with "test cases," T es t cases are input.s lhat. 
wi ll take th c program thro ugh a varie ty of poss ible 
paths . I have seen very d e tail ed test cases tha t 

cove r hundreds of pages for rela ti vely simple 
programs. 

There shou ld be a procedure fo r the tes ter to 
veri f y com pleting each step of the tes t case and to 
comme nt on th e res ults. This wa y you will know 
",ha l led up to a n)' problems you mig lH encounter. 
Duplicating problems can be the hardest pa rt of 
the debugging process. 

Fo r our d emonstrati on BAS IC program that 
inputs and d isplays it name, the leSt cases might 
look like th is: 

In p ut Expect to see Comments 

llll.L II I L L I saw" BILLL" 
Il ill Ilill Sli ll saw " BI LLL" 
!II LLY 1I0 ll llI L L\' !lO ll Still s;-tw " 131 LLL" 
Bo b Bob No,\' it says " Bobb" 

Yo u sho uld develop a structured , o rgani zed 
t.csting plan fo r each testing me thod that can be gen
e ra ll y a pplied to diffe re nt programs. You can refine 
sllch a pla n as YO ll find a reas that are lac king. Unfor
tuna te ly. findin g these a reas means gelling letters 
from customers saying: "When I type CO l':TROL 
S H I FT W fo ll owed by a CONTROL BAC KSPAC E 
t.h e second time I run the prog ram , the screen turns 
orange. But I can 't ma ke this happe n the first or 
third time. " Your next program wi ll be tested for 
this! a 

VOICE 1/0 THAT WORKS! VIC-20 
for the COMMODORE and A P P L E II computers 

VOice HOnas come. long w,y Irom 'lie 
batel)' m ' el"glble compu1er SDeeCII alan· 
'y • lew yu's .go It I, now DOSSlble '0 
enle, dala or comm' ndS ' o your computer 
JUS' Ily t. '~lng to It .no tn. computer c.n 
I.,k b.ck wltn cle.r. plel$anl , hum.n 
sounOing yolce, 

The COGNIVOX models VI().IOO2 tlor 
Commodore) and VI().tOO3 Ilor the Apple 
It + ) are . , tne 10relrOnl 01 a new genera· 
tlon 01 Voice 1'0 peripherals I na ' are easy 
10 use. oller Ilcellln, Plrlormance and 
arl allold.llly PflCed 

SOME SPECIF ICATIONS 
COGNIVOX can be Halned to recogmze 

up to 32 worOS or phrases Chosen by I he 
user To t rain COG NIVOX to recoo"ize a 
111Il0l word you sImply repeal ,lie word 
I hree t imes UIIOar tile aromatlng 01 the 
SYSlem 

COGNIVOX Witt .Iso ,alll ~ wllh, voca· 
bulary 01 32 words or phrases cno,ell by 
the usar Thl, vOCabul.ry I. IlIdepanOen, 
01 ,ne recognit ion voc.bula/y, so a dl.log 
wl'h , ne computer I, possible Memory ra. 
QUllemelllS ' or voIce response arl apprOl' 
Imale'y .00 bytes oar word 

For aaalieat ions reQulling more than J2 
word'. you e.n h.ve two or more voe.bu· 
lalle, and swilch D.ck and 10l1h be tween 
,lIem Voc.Dul.ries CJn .,,0 be stored on 
d" k 

HOW IT WORKS 
COGNIVOX uses a unique slhgle·ehlp 

"gn. ' procassor . no an a.eluslvl non,lI· 
near pallarn matching algori thm ' 0 dO 
speech recogni l ion This gives reliable op· 
erat lon at lOW cos t In lacl . I tle per lor· 
manee 01 COGNIVOX in speech recogni, 
l ion IS eQuat or belter to uMS cost ing 
many limes as mUCh. 

For vOice OU,pul. COGNIVOX olglllles 
and stores the YOICI 01 tna user, using a 
oala compre1ision algr;lllthm ThiS methOd 
olters lour malor .dvantages: Firs, Ihere 
are no reS trictions to tne woros COG NI· 
VOX Ciln say. II a humiln can say II. COG, 
NIVOX will ny 1t ' 00 Secono, I, I, very 
easy ' o program your lavollte wordS. Just 
ny tnam rn the micrOPhone Third. you 
hilve. cnolce 01 WlCfl male. lamale, child. 
Io<elgn Fourtn and loremosl. COGNIVOX 
$OundS very. very good Notnlng In Ihe 
marke, loday can even come close to the 
auahty a' COGNIVOX Soaech outPu1. You 
can vell ly 'his yourse" by calling us ano 
asking 10 hear a COGN'VOX demo over 
lhe phone. HearIng Is belleyrng 

A COMPLETE SYSTEM 
COGNIVOX comes assembled and test· 

ed and " rncludes mitropnone. sollware. 
power supply, built In speaker/ampli ' ler 
and el lenslve user manual. All you need 
10 ge, COGNIVOX UP and running is to 
plug 1\ in and load one or Ihe programs 
supplied. 

It Is easy \0 wri te your own lalk lng and 
listening pr~rams too. A slngte Slata. 
men' In BASIC is all that you need ' 0 say 
or recogmi e a '.'ord. Full instruc tions on 
how to 00 II are given in the manual 

COGNIVOX model VI().tOO2 wi I work 
wll h all Commodore computefS With al 
teas l t 6~ 01 RAM Mooei VIQ. t OOJ ra. 
aUlles a 48k APPLE 11 . With I dl5k dlive 
andOOS3J 

ORDER YOUR COGNtVOX NOW 
Call us al l8O!i) 685-1854 between 9am 

and 4pm PST and Charge your COGN IVOX 
' 0 your credit card or order COO. Or seno 
us a check In I he mait. specl ' ying your 
computer Price 101 eil her model 01 COG· 
NIVOX IS S295 plus $4 shipping In Ihe U S 
t' oreign aoo ' 0"/0 we ship AI R MAIL). 

VOICETEK 
P.O. Box JBB,Goleta, CA 9311 6 

VIc;.20 INTERFACING BLUE BOOK 
Old you know that your VIC can tie uSed 

to conllol a 99c: ,oy motor $0 ''''«'''''' I 
It run, hke 

mict"[]signal 
900 Embarcadero Del Mar, Unll A 
GOleta. CA 93tH 
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A Monthly Column

Friends Of The Turtle

David D. Thornburg

Associate Editor

Dear Turtle...

Dear Turtle,

I have an Apple II and want to buy LOGO for it.

Which is the best version to get? My sister in Azuza

(who has been chasing my husband since clay one)

likes the Terrapin version, and my husband (who

would probably run off with the bank teller if I

didn't have the goods on his father's secretary)

favors Krell. I am leaning towards the LCSI version

sold by Apple. Should I trust my heart?

Perplexed in Pensacola

Dear Perplexed,

As soon as I add Krell LOGO to my collection, I will write

a report on all three. No matter which you choose, you

will find LOGO to be a marvelous language. Your sister

could be more of a problem ij she knew how similar the

Krell and Terrapin LOGO's are. I think it's time the three

oj you shared procedures

Dear Turtle,

Why is it that FOLLLK is now FOLLK (Friends of

Lisp/LOGO and Kids) and is now located at 436

Arbalo Dr., San Francisco, GA 94132?

Just Asking

DearJust Asking,

Beats me. It could be that theyfelllt that FOLLLK had

tooooo many LLLLLLL's in it. Remember that a one-L

lama is a priest, a two-L llama is an animal and that a

three-L "lama" is a big fire.

Dear! in tie.

My brother-in-law runs a newsstand. Ever since he

started selling COMPUTE! he has been too busy to

see his wife (so he says). Since he is devoting his life
to his work, what are the chances he will also be

able to sell an all-LOGO magazine soon?

St. Louis Blue

Dear Saint,

My experts tell me that both the Krell people and the

FOLLK folk will be publishing LOGO newsletters soon.

Ifyour brother-in-law also sold COMPUTE! Books, he

could build an addition to his newsstand to house your

sister.

Dear Turtle,

How come TI didn't go clown the drain like

Thornburg predicted when the 99/4 first tame

out?

Disillusioned

Dear Disillusioned,

TVs remarkable turnaround can be linked to the three

Us: Low prices, Lots ofproduct, and LOGO. TI u clearly

in this business to stay. Asfor Thornburg ... __

o
Dear Turtle,

Why haven't you told PET users about Spider by

Bill Finzer? This "turtle" program is available from

both the Softswap Microcomputer Center, San

Mateo County Office of Education, 333 Main St.,

Redwood City, CA 94063, or from San Francisco

State University, Center for Mathematical Literacy,

1600 Holloway Ave., San Francisco, CA 94132.

Tulare Fan

Dear Tulare Fan,

Ijust did.

Cp
Dear Turtle,

Talk about dumb. My local computer store sales

people don't know what a Big Trak is.

Amused

DearAmused,

Tell them to drop into their local toy store to see the Big

Trak robot vehicle by Milton Bradley. It is the best (and

only) $40 programmable LOGO-like turtle on the

market.

Dear Turtle,

I think Turtle Geometry is awful. It lets anyone

quickly create pictures on a display with a minimum
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Dear Turtle ... 

Dear Tunle, 

David D Thornburg 
Associate Editor 

I have an Apple II and want to buy LOGO for iL. 
Which is the best version to get? My sister in Azuza 
(who has been chasing my husband since day one) 
likes the T e rrapin version , and my husband (w ho 
wo uld probably run off with the bank te ll er if I 
didn 't have the goods on his father's secreta ry) 
favors Krel l. I am leaning towards the LCS I ve rsion 
so ld by A pple. Sho uld I trust my heart? 

Pe r plexed in Pensacola 

Drcn Per/)Iexed, 

As soon as I add Krell LOCO 10 Illy collection, I will wrile 
a re/)orl all. alllhree. No lIIa/ler which you choose, ),011 

will fin d LOCO 10 be a 1II1/l1Jelous langllagl'. )'our sisler 
amid be lIIore of a IJmb/em ifshe Im.ew how similar the 
Krell anri Terra/)in LOCO's are. I lh inil ii's lillie Ihe Ih ree 
OJ),OIl shared /Hocedures 

Dear Tunle. 
Why is it that FO LLLK is now FOLLK (Friends of 
LisplLOGO and Kids) and is now located at436 
Arbalo Dr. , Sa n Francisco, CA 94 132? 

.J USt Asking 

Dear} 11.11 /lsliing, 

Bellis lIIe. II could be Iltal lheyJelllllhal FOLLLK Iwd 
100000 II/lIlIy LLLLLLL's in il. Remelllber/hal a one-L 
lallla is a jJritJJt, 0 two-L /101110 is an animal anrlthol a 
III./n-L " 1011111" is a big (ire. 

Dear Tunle, 

~ I y brother-ill-l aw rUIl S a newsstand, Ever since he 
staned selling COMPUTE! he has been too busy to 
see hi s wife (so he says). Since he is devoting his life 
to his work , what are die chances he will a lso be 
able to se ll an all-LOGO magazine soon) 

SL. Lo uis Blue 

Dear Saini, 

My experts lell me Iha.1 bolft Ihe Krell /)eo/)Ie a.nd Ift e 
FOLLK Jollt will be /JUblisft ing LOGO newsletlel;s soon. 

IJ your brolher-in-Iaw also soUl COMPUTE! Books, he 
collid build an addilionlo his III'wssland 10 hOllse yo",' 
sisler, o 
Dear Turtle, 
How come T I didn 't go down the drain li ke 
T hornburg predicted when the 99/4 fi rst (a lTl e 
OLlt? 

Disillusioned 

Dea.r Disillusioned, 
Tl's relllar/wble Innwroun" CO li bl' linlled 10 lite Ihree 
L's: Low prices, Lots oj pmducl, (I,nd LOCO. 1'1 is clea;rly 
in/his business 10 Slay. As Jar Thornbl.l'lg .. . 

Dear Tu nic, 
Wh y have n't you told PET users abo ut Spide r by 
Bill FitlZer ) T his "turtle" program is ava ilable from 
both the Softswap Microcompute r Center , San 
Mateo County Offi ce of Ed ucation , 333 Mai n St. , 
Red wood City, CA 94063, o r fro m San Francisco 
State Uni vers ity, Center for Mathematical Literacy, 
1600 Holloway Ave., San Francisco, CA 94 132 . 

D t!OT Tulare Fo n, 

I j usl did. 

Dear Turtle, 

Tu lare Fan 

o 
Ta lk abo ut du mb. My loca l compute r store sa les
people don 't know what a Big T rak is. 

Am used 

Dea I' A 11/ used, 

Tellihelllio droll inlo Iheir/oertlloy slore 10 SI' I' Ihe Big 
T rail roljol vehicle by Milton B·radle),. It is Ih l! best (and 
o l/I)~ $40 /Hograllllllable LOCO-like lurlle on Ihe 
lIIarkel. 

Dcar T unle, 

I think Turtle Geometr y is awful. It lets an),one 
qu ickly create pictures o n a display with a minimum 
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of training. People should have to work for this

privilege. As for myself, I think people should use

coordinate pairs and have to specify both the x and

V coordinates for each point on the screen. Enough

of this nonsense! I think, therefore I am most

sincerely yours.

Rene Descartes

Dear Rene,

You might want to become a philosopher or something,

and leave graphics to the rest of us.

Dear Turtle,

While you were answering those letters, I was

trying out an Atari PILOT program written by Dr

R. Bharath, an associate professor at Northern

Michigan University. His program simulates the

"Drunkard's Walk" problem in which one guesses

the number of steps needed to reach a target,

given a certain probability of moving toward or

away from the target. He hopes that COMPUTE!

readers find it interesting.

Dr. T.

Dear Dr. T.

Dr. Bharath's program is presented here.

Confidential to Lost in Space,

As Atari PILOT programmer Richard Kline says,

GR: PEN RED

GR: 28(DRAW 6; TURN 13)

GR: PEN BLUE

GR: GOTO 12,-19

GR: TURN 14; 5(DRAW 50; TURN 144)

10 T: DRUNKARDS WALK BY R. BHARATH

20 T:

30 T:A DRUNKARD COMES OUT OF PUB WHICH IS\

4 0 T:MIDWAY BETWEEN HOME AND A POND <TEN S

TEPS FROM EACH>. \

50 T:AT EACH STEP CHANCES ARE THE SAME THA

T THE NEXT STEP WILL BE TOWARDS HO

ME.\
T:Y0U HAVE TO GIVE THIS PROBABILITYX60

70

80

T:Y0

T:AND THE PROGRAM CALCULATES WHERE THE

PERSON ENDS UP AND \

T:H0W MANY STEPS IT WILL TAKE TO REACH

THE DESTINATION <H0ME OR POND>.

T:90

100 T:

110 T:

120 T:WHAT ARE THE CHANCES THE NEXT STEP WI

LL BE TOWARDS HOME?

130 T:<GIVE YOUR RESPONSE ON SCALE 0 TO 10

140 T:10 MEANS CERTAIN TO TAKE EACH STEP TO

WARDS HOME

150 T:0 MEANS CERTAIN TO TAKE EACH STEP TOW

ARDS POND >

160 A: #P

170 T:GUESS IF HE WILL REACH H0ME<SAY YES 0

R N0>

180 A:$GUESS

190 T:GUESS HOW MANY STEPS HE WILL TAKE BEF

ORE GETTING TO HIS DESTINATION <HO

ME\

195 T:0R POND>

200 A:#G

210 GR:TURN 90

220 C:#D=0

230 C:#C=0

240 *BBB

250 GR:PEN YELLOW

260 GR:GOTO -50,0

270 GR:GOTO 50,0

280 GR: PEN RED

290 GR: GOTO #D,0

300 C: #X=?\10

310 C:#Y=1-<2*<#X<#P>>

320 T: STEP NUMBER ftC

330 PA:50

340 GR:G0 5*#Y

350 C:#D=|fD+<5*#Y>

360 C:#C=#C+1

370 J<#D=-50>: *EEE

380 J<ftD=50>: *EEE

390 PA :20

400 GR:CLEAR

410 J: *BBB

420 *EEE

430 PA:100

440 GR:QUIT

450 J<#D=50>:*F

460 T: REACHES HOME

470 A:=$GUESS

480 M:YES

490 TY:YOU WERE RIGHT

500 TN:Y0U GOT IT WRONG

510 J:*X

520 *F T:FALLS IN POND

530 A:=$GUESS

540 M:N0

550 TY:Y0U WERE RIGHT

560 TN:Y0U WERE WRONG

570 *X

580 T:TAKES #C STEPS IN PROCESS

590 T:<WITH CHANCE #P IN 10 OF TAKING A STE

P TOWARDS HOME AT EACH STEP>

600 T:

610 T:

620 T:

630 T:<YOUR GUESS WAS #G STEPS>

640 E: 0

COMPUTE!

The Resource.
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of training. People shou ld have to work for this 
privilege. As for myself, I think people shou ld use 
coord in ate pairs and ha ve to spec ify both the x and 
)' coordinates for each point on the screen. Enough 
of this nonsense! [ think , there fore [ am most 
sincerel y yours, 

Rene Descartes 

Dear R ene, 

You lIIight wa.nt to becollle a./)h.ilosopiler or som.elil:ing, 
a.nd leave graphics to the -rest of 1.1.1. 

Dear Turtle, 
\"' hil e you we re answering lhose lellers, I was 
trying out an Atari PILOT program wrille n by Dr. 
R. Bharath , an associate professor at Northe rn 
Michigan Uni ve rsity. His program simulates the 
"Drunkard 's Walk" problem in which one guesses 
the number of steps needed to reach a target, 
give n a certa in probability of moving loward Or 
away from the target. H e hopes that COMPUTE! 
readers find it inte rest ing. 

Dr. T. 

Dea.r Dr. T. 
Dr. Bharath's prograll/. is tHesented here. 

Confidential to Lost ;'11 Space, 
As Atm·i PI LOT progmrnlller Richard Kline sa)'s, 

GR : PEN RED 

GR : 28 (DRAW 6 ; TURN 13) 

GR : PEN BLUE 

GR: GOTO 12,-19 

GR: TURN 14; 5(DRAW 50; TURN 144) 

10 T: DRUNKARDS WALK BY R. BHARATH 
20 T: 
30 T:A DRUNKARD COMES OUT OF PUB WHICH IS\ 

40 T:MIDWAY BETWEEN HOME AND A POND <TEN S 
TEP S FROM EACH>. \ 

50 T:AT EACH STEP CHANCES ARE THE SAME THA 
T THE NEXT STEP WILL BE TOWARDS HO 
ME. \ 

60 T:Y OU HAVE TO GIVE THIS PROBABILITY\ 
70 T:AND THE PROGRAM CALCULATES WHERE THE 

PERSON ENDS UP AND \ 
80 T:HOW MANY STEPS IT WILL TAKE TO REACH -

THE DESTINATION <HOME OR POND>. 
90 T: 
100 T: 
110 T: 

120 T:WHAT ARE THE CHANCES THE NEXT STEP WI 
LL BE TOWARDS HOME? 

130 T : <GIVE YOUR RE SPONSE ON SCALE 0 TO 10 
140 T:10 MEANS CERTAIN TO TAKE EACH STEP TO 

WARDS HOME 
150 T:0 MEANS CERTAIN TO TAKE EACH STEP TOW 

ARDS POND > 
160 A: #P 
170 T:GUESS IF HE WILL REACH HOME<SAY YES 0 

R NO> 
180 A:SGUESS 
190 T:GUESS HOW MANY STEPS HE WILL TAKE BEF 

ORE GETTING TO HI S DESTINATION <HO 
ME\ 

195 T:OR POND> 
200 A:#G 
21 0 GR:TURN 90 
220 C:#D=0 
230 C : #C=0 
240 *BBB 
250 GR:PEN YELLOW 
260 GR:GOTO - 50,0 
270 GR:G OTO 50 , 0 
280 GR: PEN RED 
290 GR: GOTO #0,0 
300 C: #X =?\1 0 
310 C:#Y=I -< 2*<#X<#P» 
320 T: STEP NUMBER #C 
330 PA :5 0 
340 GR :G O 5*#Y 
350 C:#D= #D+<5 *#Y> 
360 c:#C= #C+l 
370 J<ID=-5 0>: *EEE 
380 J<ID=50>: *EEE 
390 PA :20 
400 GR : CLEAR 
410 J : *BBB 
420 *EEE 
430 PA:100 
440 GR : QUIT 
450 J <#D=50> : *F 
460 T : REACHES HOME 
470 A: =$GUESS 
480 M:YES 
490 TY:YOU WERE RIGHT 
500 TN:YOU GOT IT WRONG 
5 1 0 J:*X 
520 *F T:FALLS IN POND 
530 A: =$GUESS 
540 M:NO 
550 TY:YOU WERE RIGHT 
560 TN:YOU WERE WRONG 
570 * X 
580 T:TAKES IC STEPS IN PROCES S 
590 T:<WITH CHANCE #P IN 10 OF TAKING A STE 

P TOWARDS HOME AT EACH STEP> 
600 T: 
610 T: 
620 T: 
630 T: <YOUR GUESS WAS #G STEPS> 
640 E: © 

COMPUTE! 
The Resource. 



An Intriguing

New Release from

COMPUTE! Books:

Every Kid's

First Book

Of Robots

And Computers
By David Thornburg

From the author's preface:

"This book allows children to develop

skills in computer programming and

geometry through the use of a com

monly available toy- the Big Trak"*

robot vehicle. Programming is intro

duced as the communication tool

through which the child conveys

instructions to the machine. Once

the machine's language limita

tions are understood, it can be

made to follow any procedure

which has been entered by

the user.

"Our use of turtle commands

as the programming language

mirrors the process-based

descriptions commonly used by

children. For example, a child is likely to

describe a nearby location, such as a friend's house, by 3

procedure [Go two blocks, turn right, go another block, turn

left,...). Because turtle geometry has been incorporated as

the graphics environment in several computer languages

available for the popular desk-top computers, these pro

gramming ideas can continue to be used as the child learns

to operate other computers."

In Every Kid's First Book Of Robots And Computers, author

David Thornburg conveys a uniquely exciting learning

experience for children, parents, and teachers. The book

uses Big Trak, PILOT/LOGO type languages, and Turtle

Tiles™ to explore the concepts and techniques of robot/

computer programming. Turtle Tiles, included with every

book, are designed to provide hands-on programming

experience to children without access to a Big Trak or a

personal computer. Additionally, the Tiles can be used in

conjunction with either of these items to share and reinforce

the exercises in the book.

Ask for

Every Kid's First Book Of Robots And Computers

at your computer retailer, local bookstore.

or order directly from:

COMPUTE! Books

P.O. Box 5406

Greensboro, NC

27403

For Fastest Service,

Call Toll Free

800-334-0868

In NC 919-275-9809

S4.95 plus S1.00 shipping and handling.

ISBN 0-942386-05-1. Perfect bound, 96 pages plus Turtle
Tiles'". Fully illustrated.

Dealer and educator quantity discounts are available.

Big Teak is a Iradcmark of [he Mrlton Bradley Company.

Turtle Tiles are a trademark of David D. Thornburg and Innovision. Inc.

LOGO
©M.I.T.

Krell's LOGO for APPLE II*

Includes: our new low price and
1. Two copies of Krell's LOGO for Apple II*

2. A UTILITY disk containing M.l.T.'s extremely valuable dem

onstration material, a series of pre-defined shapes which may be

substituted for the LOGO TURTLE, and Krell's timesaving library

ot pre-defined procedures.

3. ALICE IN LOGOLAND, a twenty program tutorial series tor

intermediate and experienced programmers new to the LOGO

language.

4. The technical manual LOGO for Apple II* by H. Abelson &

L. Klotz. This is the official technical manual issued by M.I.T.

5. LOGO FOR THE APPLE II* by Harold Abelson, Byte Books. A

complete instructional manual for intermediate and advanced

users of LOGO.

6. THE ALICE IN LOGOLAND PRIMER, a step by step, lavishly

illustrated introduction to LOGO for those who are new to both

programming and to LOGO, {available in May and sent free to

all purchasers of Krell's LOGO for Apple II*}.

7. A comprehensive wall chart that portrays, explains and graph

ically illustrates the LOGO commands in action.

8. A one-year's free subscription to the LOGO & EDUCATIONAL

COMPUTING NEWSLETTER. (Regularly $30.00 per year). A new

authoritative source of information about the structure, classroom

application and capabilities of LOGO, plus an up to the minute forum

on the most significant new ideas and issues in educational

computing. $149.95

College Board SAT* Prep Series

TRS-80. APPLE. PET, ATARI, CP/M. PDP-11 Based on past

exams, presents material on the same level of difficulty and In

the same form used in the S.A.T.

S.A.T., P.S.A.T., N.M.S.Q.T. — Educator Edition set includes

25 programs covering Vocabulary, Word Relationships, Reading

comprehension, Sentence Completion, and Mathematics. $229.95

INDEPENDENT TESTS OF S.A.T. SERIES PERFORMANCE SHOW

A MEAN TOTAL INCREASE OF 70 POINTS IN STUDENTS' SCORES.

GRADUATE RECORD EXAM Series - Educator Edition includes

28 programs covering Vocabulary, Word Relationships, Reading

Comprehension. Sentence Completion. Mathematics, Analytical

Reasoning and Logical Diagrams. $289.95

Micro-Deutsch
MICRO-DEUTSCH set includes 24 grammar lessons, covering

all materials of an introductory German course. Four test units

also included. Grammar lessons use substitution transform
ation drills, item ordering, translations and verb drills. Drill
vocabulary based on frequency lists. Suitable for use with

any high school or college textbook. Extensively field tested

at SUNY. Stony Brook. APPLE*. PET*. $179.95

Isaac Newton + F.G. Newton
Perhaps the most fascinating and valuable educational game
ever devised - ISAAC NEWTON challenges the players to

assemble evidence and discern the underlying "Laws of
Nature" that have produced this evidence. Players propose
experiments to determine if new data conform to the "Laws

of Nature' . FULL GRAPHICS NEWTON - presents all data
in graphic form. This game is suitable lor children. Players

may select difficulty levels challenging to the most skilled
adults. Both Games $49.95

Krell Software Corp.

"The Stale of the Ar! in Educational Computing"
1320 STONY BROOK ROAD ' STONY BROOK NY 11790 ' I'j16i i»ii b139

Krell Saftwari Corp ha- no official li^. uvilh Ihe College Entrance Examination
Biiarrf ur ihe hdinrttion.il Tesnnq Sen.ni.- Ki.-ll is. however, a uipplin nl produrU

10 Ihe t.T.S. N.Y.S. rfsidenu rt.ld srtles la«
PROGRAMS AVAILABLE FOR THh TRS80, APPLE: II. PLT & ATARI
'Trademarks ni Apple Cump Corp . Tanctv Com . Ltimmndinr Com . AlBIi Com

An Intriguing 

New Release from 
COMPUTE! Books: 

Every Kid's 
First Book 
Of Robots 

And Computers 
By David Thornburg 

From the author's preface: 
"This book allows children [0 develop 
skills in computer programming and 
geometry through the use of a com
monly available toy - the Big Trak 'M 
robO! vehICle. Programming is inHO
duced as the communication toor 
through which the child conveys 
inSHu([ions to [he machine. Once 
the machine's language limita
tions are understoOd. it can be 
made to follow any procedure 
which has been entered by 
the user. 
"Our use of turtle commands 
as the programming language 
mirrors the process-based 
descnptions commonly used by 
children. For example, a chHd IS likely [0 
describe a nearby location, such as a friend's house, by a 
procedure /Go two blocks, rurn righr, go another block, [urn 
lefr".,). Because turtle geomerry has been incorporated as 
the graphics environment In several computer languages 
availab le (or the popular deSk-top computers, these pro
gramming ideas can continue to be used as the ChIld learns 
[0 operate other compurers." 
In Every Kid's Firs( Book Of RobOlsl\nd Computers, author 
David Thornburg conveys a uniquely exciting learning 
experience for children. parents. and teachers. The book 
uses Big Trak. PILOT/LOGO type languages. and Tunle 
Tiles'" [Q explore [he concepts and techniques of roborJ 
computer programming. Turtle Tires. included with every 
book, are designed to provide hands-on programmIng 
experience to children without access to a Big Trak or a 
personal compurer, Additionally, the Tiles can be used in 
conjuncrion with either of these items [Q share and reinforce 
the exercises In the book. 

Ask for 
Every Kid's First Book Of Robots And Computers 

at your computer retailer, local bookstore, 
or order directly from: 

COMPUTE I Books For Fastest Service. 
P.O. Box 5406 Call Toll Free 
Greensboro. NC 800-334-0868 
27403 'n NC 919-275-9809 
54.95 plus 51.00 Shipping and handling. 
ISBN 0-942386-05-1. Perfect bound. 96 pages piUS Tunle 
Tiles " •. Fully Illustrated, 

Dealer and educamr quantIty discounts are available. 
8!g Trak is a Iradcmark o f Ihe Millon Bradley Company. 
Turlle Tiles are a uademark of DaVid O. Thornburg and InnOVls!on. Inc. 

LOGO 
© M.I.T. 

Krell's LuuU for APPLE 11* 
Includes: our new low price and 
1. Two copies a. Krell's lOGO lor Apple II' 
2. A UTILITY disk containing M.I.T.' s extremelv valuable dem
onstration material. a series of pre-defined shapes which may be 
subsmuted lor the lOGO TURTLE. and Krell's timesaving library 
01 pre-deli ned procedures . 
3. ALICE IN lOGOlANO. a twenty program tutorial series lor 
intermediate and experienced programmers new to the lOGO 
language . 
4. The technical manual lOGO lor Apple 11° bV H. Abelson & 
L Klotz. This is the oHicial technical manual issued bV M.I.T. 
5. lOGO FOR THE APPLE (I" bV Harold Abelson. BVte Books . A 
complete instructional manual for intermediate and advanced 
users 01 lOGO. 
6. THE ALICE IN lOGOlANO PRIMER. a step bV step. lavishlv 
illustrated introduction to lOGO lor those who are new to both 
programming and to lOGO. (available in MaV and sent Iree to 
all purchasers 01 Krell's lOGO lor Apple II') . 
1. A comprehensive wall chart that portrays . explains and graph
ically illustrates the lOGO commands in action . 
B. A one-vear 's Iree subscription to the lOGO & EDUCATIONAL 
COMPUTING NEWSlmER. (Regularlv $30.00 per year) . A new 
authoritative source of information about the structure, classroom 
application and capabilities 01 lOGO. plus an up to the minute lorum 
on the most Significant new ideas and issues in educational 
computing . $149095 

College Board SAT' Prep Series 
TRS-BO. APPLE. PET. ATARI . CP/ M. PDP-II Based on past 
exams, presents material on the same level of difficulty and in 
the same form used in the S.A.T. 
S.A.T .. P.S .A.T .. N.M.S.D.T. - Educator Edition set includes 
25 programs covering Vocabulary . Word Relationships . Reading 
comprehension. Sentence Completion. and Mathematics . S229 .95 
INDEPENDENT TESTS OF S.A.T. SERIES PERFORMANCE SHOW 
A MEAN TOTAL INCREASE OF 70 POINTS IN STUDENTS' SCORES. 
GRADUATE RECORD EXAM Series - Educator Edition includes 
2B programs covering Vocabularv. Word Relationships . Reading 
Comprehension, Sentence Completion , Mathematics . Analytical 
Reasoning. and logical Oiagrams . S2B9 .95 

Micro-Deutsch 
MICRO-DEUTSCH set includes 24 grammar lessons . covering 
all materials of an introductory German course. Four lest units 
also included . Grammar lessons use substitution transform
ation drills . item ordering . translations and verb drillS. Orm 
vocabularv based on Irequencv lists . Suitable lor use wllh 
anV high school or college textbook . Extensivelv lield tested 
at SUNY. Stony Brook . APPlEo . PET' . S179 .95 

Isaac Newton + F.G. Newton 
Perhaps the most faSCinating and valuable educational game 
ever devised - ISAAC NEWTON challenges the plavers to 
assemble evidence and discern the underlying " laws of 
Nature " thai have produced this evidence . Players propose 
experiments 10 determine if new data conform 10 the . ' laws 
01 Nature --. FUll GRAPHICS NEWTON - presents all data 
in graphic form . This game is suitable lor children . Players 
may select dillicultV levels challenging to the most skilled 
adults . Both Games 549 .95 

-"The State of th e Art in Edu cat io nal Co mput ing" 
1320 STONV BROOK ROAD 1 STONY BROOK NV 11790 1 15161 7~1'~139 
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Sometimes those beautiful Atari graphics can take a long

time to create. This program eases your task by adding to

the graphics commands already in BASIC.

Atari

Sketchpad
Todd Mowbray

Burlington, Ontario

This program is dedicated to those Atari owners

who use the graphics modes on their machines

frequently for pictures and graphics displays. This

program replaces the need to type out commands

such as DRAWTO and PLOT, and it also can

correct mistakes. It uses the Graphics modes with a

text window (modes 3-8) and can be run on 8K.

However, on the 8K machines the high-resolution

graphics are unattainable, due to the memory

usage for the display. There are seven commands

to be used within the program: Plot, Drawto, Erase,

Change Modes, Clear Screen, Print Out and Quit.

All of the commands use short forms such as

"p" for "plot." The commands and their short

forms are reviewed below.

Plot: Short form "p". This is the same as the

BASIC PLOT, and as long as the values are

within the specified ranges (see below) they

will be plotted.

Drawto: Short form "d". This is the same as

the BASIC DRAWTO, and the same is true

about the values.

Erase: Short form "e". This is a built-in com

mand that is well used once you get a picture

Table 1. Maximum values for Graphics modes 3 to 8.

Graphics Mode

3

4

5

6

7

8

Horizontal

40

80

80

160

160

320

Vertical

20

40

40

80

80

160

Of course, when you use these values, re

member that the upper left hand corner is

0,0. For Graphics mode 8, the x axis or

horizontal maximum number is 319. This is

because the Atari starts at zero instead of

one for addressing to the screen.

or graphics display nearly done. It erases the

last line, or PLOT command, that was

entered.

Change Modes: Short form "cm". This com

mand display changes the Graphics modes for

you, to any desired mode (3-8).

Clear Screen: Short form "cs". This one is self-

explanatory.

PrintOut: Short form "po"- This is another

Table 2: Variables

Variables

A$,A,B,X(I),Y(I),AA,BB,T

A$ - holds the commands that were entered
(p and d)

A,B — present location of "pencil" on screen

X(I), Y(I) - old values of A and B

AA,BB — maximum values for the Graphics

mode

T — a counter for the number of commands

(p and d), and also helps to keep track of

old commands

50 - dimensions A$,C$,X(I),Y(I), and T

100-105 -Title

115-120 —set up Graphics mode

121-123 - read in values for AA and BB

125 - sets Graphics mode

150-195 - wait for command, and if proper

one is used, branch to the appropriate

subroutine.

500-525 - plotting subroutine. Check values

and at line 515 add command to A$. and

values to X(I) and Y(I).

750-775 - DRAWTO subroutine. Check

values, and, if correct, add the command to

A$ and values to X(I) and Y(I).

1000-1015-erase subroutine; erase last

command, take it from A$, and take the

values away from X(I) and Y(I).

1025-1080 - print out subroutine; prints

out the commands (p and d) and their

corresponding values. Will print out 20 of

them and then ask for a number. This is

only designed as a delay, so that if you are

writing them down, you will have time.

5000 - a delay subroutine.

And that's all there is to it. The program

will run as is, or it could be changed to have

a Change Color command. Happy sketching!
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Sometimes those beautiful Ata7·i graphics can taile a long 
time to create. This progra-1Il eases )'OlL,. task by adding to 
the gm/Jhics commands aheady in BASIC. 

Atari 
Sketchpad 
Todd Mowbray 
Burlington. Ontario 

This program is dedicated to those Atari owners 
who use the graphics modes on their machines 
frequentl y for pictures and graphics displays. This 
program replaces the need to type o ut commands 
such as DRA WTO and PLOT, and it also can 
correct mistakes. It uses the Graphics modes with a 
text window (modes 3-8) and can be run on 8K. 
However , on the 8K machines the high-resolution 
graphics are unattainable, due to the memory 
usage for the display. T here are seven commands 
to be used within the program: Plot, Drawto, Erase, 
Change Modes, Clear Screen, Print O ut and Quit. 

All of the commands use short forms such as 
"p" fo r "piaL" The commands and their short 
fanns are reviewed below. 

Plot: Short form "p". This is the same as the 
BASIC PLOT, and as long as the va lues are 
within the specified ranges (see below) they 
will be plotted. 
Drawto : Short fo rm "d". T his is the same as 
the BASIC DRA WTO, and the same is true 
about the val ues. 
Erase: Short form "e" . T his is a built-in com
mand that is well used o nce you get a pictu re 

Table I. Maximum values for Graphics modes 3 to 8. 

Graphics Mode Horizontal Vertical 

3 40 20 
4 80 40 
5 80 40 
6 160 80 
7 160 80 
8 320 160 

Of course, when you use these values, re
member that the upper left hand corner is 
0,0. For Graphics mode 8, the x axis or 
horizontal maximum numbe r is 319. This is 
because the Atari starts at zero instead of 
one for addressing to the screen . 

or graphics display nea rly done. It erases the 
last line, or PLOT command, that was 
ente red. 
Change Modes: Short form "cm". T his com
mand display changes the Graphics modes for 
you, to any desired mode (3-8). 
Clear Screen: Short form "cs". This one is self
explanatory. 
Print Out: Short form "po'" T hi s is anothe r 

Table 2: Variables 

Variables 
A$,A,B,X(I),Y(I),AA,BB,T 

A$ - holds the commands that were entered 
(p and d) 

A,B - present location of "penci l" on screen 
X(I), Y(I) - old values of A and B 

AA,BB - maximum values for the Graphics 
mode 
T - a counter for the number of commands 
(p a nd d), and also helps to keep track of 
old commands 
50 - dimensions A$,C$,X(l),Y(I), and T 
100·105 - Title 
115·120 - set up Graphics mode 
121·123 - read in values for AA a nd BB 
125 - sets Graphics mode 
150·195 - wait for command, and if proper 
one is used, branch to the appropriate 
subroutine. 
500·525 - plotting subroutine. Check values 
and at line 515 add command to A$, and 
values to X(l) and Y(l). 
750·775 - DRAWTO subroutine. Check 
values, and, if correct, add the command to 
A$ and values to X(l) and Y(I). 
1000· 1015 - erase subroutine ; erase last 
command, take it from A$, and take the 
values away from X(l) and Y(I). 
1025·1080 - print out subroutine; prints 
out the commands (p and d) and their 
corresponding values. Will print out 20 of 
the m and then ask for a number. This is 
onl~ designed as a delay, so that if you are 
writing them down, you will have time. 

5000 - a delay subroutine. 

And that's all there is to it. The program 
will run as is, or it could be changed to have 
a Change Color- command. HappY'sketching! 
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QUALITY PRODUCTS FOR ATARI COMPUTERS

WIFTWARE
=ROM SWIFTY SOFTWARE

ORDERED BY NASA

Yes, the National

Aeronautics and Space Ad-

minsitration selected these

three quality products.

HARDWARE
TK

DISK SENNIT

An mieilegent digital accessory tor your ATARI 810 Disk

'.-.'. :■■■■ you selectively wrlie :v:-. to :-::■■ sides of single

sided and write protected disks DISK SENTRY cannot farm

your drive Of Disks installs ana removes easily: no soldering

reo,uirefl DISK SENTRY'S LED signals system status. prjven-

iing accidental erasure of data DISK SENTRY is a convenient

push bution wrlle-protect wernde which can pay tor itself

with your ilrsi box ol disks S39 95

>SO0COS99OS>

swinr tach masters

An accurate disk speed diagnostic utility program designed

specifically for ATARI 810 Disk Drives Provides easy-to-

read visual indication of the speed of any drive connectec

to your system Using the accuracy ol machine language.

TACH MASTER Displays five RPM readings per second

with a working lachomelei accurate to % RPM Allows

you lo adjust your rjnve(s) to lactory specs easily and at

any time in the convenience of your own home Comes

complete v.ilh easy to follow user's rranual S?9 95

SWim DATAUNK T"
High Oualrty Sman Terminal Communications program Easy

to use Muiii-Opt>on. Menu Driven Full periormanco

uploading/downloading Works in Duple* or Simplet modes

supporting ASCII and ATASCH transmission Printer Dump,

Screen Dump and Disk Search options Use as remote ter

minal Send/receive and ttm programs and data files Saves

connect lime charges with commercial services Requires

24K RAM, 810 Disk Drive. 850 Interlace or equivalent. 830 or

other 300 Baud modem {Printer optional) 139 95

seceooaooceeoooooeooeooeoe

TM
NEW GAMES

HAUNTEDHILL"

In this super game you fight bats and ghosts in

the dark of a cemetery. This exciting, all

machine language game has arcade quality

graphics and speed. Requires Joystick. DISK

ONLY. $29.95

TM
TRIVIA TREK

A multiple choice game of trivia for one or two

players or teams. Comes complete with fifty

categories of trivia questions and over two

Ihousand multiple choice answers. A program

lor creating your own trivia questions and an

swers is also included. Play i! for fun, test your

knowledge or entertain friends. Parents and

teachers can also make up questions. Great at

parties. 32K Disk Only. $29.95

ooooeeceeotocoocococoay

UTILITIES

DISKETTE INVENTOHY SYSTEM Tl*
Use this system to gain control of your expanding

disk/program inventory Quickly get locations Of single or

multiple copies of your programs and all your valuable flies.

An invaluable tool, this system is easy and convenient to use

and to update 24K disk system required. S24.95 Printer

SWIFTT UTILITIES

A valuable collection of programming utilities tor the atari

programmer. This DISK ONLY package includes i» of

i Programming Aids I and additional programs designed to

i make programming time more erlic«nt Special MENU

i program runs both saved and listed programs. REM

i REMOVER eliminates REM statements so programs take less

1 core and run faster PRINT 825 and PfllNTEPS custom pnnt

programs prepare condensed, indented and paginated

program listings on your ATARI 825 w EPSON MX-80 pnn-

ter Listings identify machine code, graphics and mv«rse

video characters VARIABLE LIST and VARIABLE PRINT

programs help you prepare alphabetized annotated list of your

program vanaWes A deWe Unas utility provides convenience

of line deletion while a DOS CALLER gives you convenient ac

cess to many DOS utilities while your program is in core

Disklisl prepares disk pckel Laoots Many ol these programs

work coresident with each olher and with your program Disk

Dnve and minimum of 24K required. 129.95

fflOflUMMINS AIDS MOUSE I ™
Four utility programs to help increase programming efficiency

and learn more about your computer RENUMBER handles

references and evtn variables Generates Diagnostic TaWes

(or programming error detection PROGRAM DECODER.

DECIMAL lo BCD and BCD to DECIMAL programs give you a

practical way ot studying internal program representation and

ATARI number-conversion procedures Comes wilh com

prehensive user's manual 16K cassette 114.95. 24K disk

119.95

PERSONAL DATA MAHABEMEHT

' FILE-IT 2 ™
This is Jerry White's popular database system

for filing and managing personal and llnanclal

information. Create, store, manipulate and

retrieve all types of data. Special financial entry

and report programs create a powerful personal

accounting system. Monthly Bar Graph

program shows financial data on the screen

and/or printer. Supports up to four disk drives as

well as thB Axlon Ramdisk (If you have one).

Mailirg list program generates mailing labels in

one or two across format. Extensively

documented in a ring binder. 24K Disk and Prln>

ter. 149.95 + S3.50 for shipping and handling.

WORDGAMES. POSSIBLE and LEAPFROG giving you hours of

fun. challenge and entertainment WORDGAMES. two games

m one. contains GUESSIT - a deductive alphabetic reasoning

game for one or two players arid WORDJUMBLE - a multiple

word oescramBling pullle wiin play-on-word hints and

mystery answers instructions show how you can substitute

your own words. Use POSSIBLE to help descramble word

jumble puzjles or to create your own All letier/number com

binations or permutations of input are printed lo screen or op

tional printer LEAPFROG is a Chinese-Checker type lumping

game in which you try lo position two sets ol animated lum

ping Irogs in a minimum number of moves 16K Cassette

119 95. 2*K Disk (2< 95 Disk version of GUESSIT works

with V0TRAX Type "n" TALK A real crowd pleaser

*••••*••••

ACCESSORIES

VINYL DUST COVERS
Custom sewn upholstery grade vinyl dusi

covers (or ATARI 800 and 400 computers and

the 810 and 825 peripherals. Protecting your

equipment when no! in use, these crisp black

covers go well with any decor. Specify model(s)

when ordering. $14.95 each.

§send check or money order including S2.M

Shipping ant) Handling to:

S SWIFTY SOFTWARE, INC.
B4 BROAD HOLLOW nOAD
MELVILLE. N.Y. 11747

(516)549-9141
N.Y. Retldirrii add 7V.% utai tat

I tendfer hMutetegue deilwenltnindc.e.d.'iicctpM

'©1981.19B2 Swifty Software, Inc.
NOTE: ATARI* is a registered trademark of Atari Inc., a

I Warner Communications Company and all references lo

I ATARI* should be so noted

tiaea ,
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DEALER INQUIRIES INVITED

Atari is a registered trademark of Atari. Inc

= = 
QUALITY PRODUCTS FOR ATARI COMPUTERS 

5wIFTWARE\ 
FROM SWIFTY SOFTWARE 

ORDERED BY NASA 
Yes, the National 

Aeronauti cs and Space Ad· 
minsitration selected these 
three quality products. 

HARDWARE 
~\. Dill IfWTII Y T. 

.. " An 11I1&1I9nl ttlg~ 1 KtHwry lor )'OUr ATARI 810 Di!k 
.... Drive, 11'$ you 5011«1",, 1.,. .,rI,. ,Uti 10 I)OIh SiOtS 01 slnille 

siOed ~1'Id wthe prO'K'80 disks. DISK SENTRY toInnot harm 
yoor drive or Clisks. I nst~lIs ~nd removes sully: 00 soldering 
required. DISK SENTRY 's lED sign.1IS syslem status. preven· 
tlng iKciGtntal eruur. 01 data . DISK SENTRY is iI «K!Venient 
push bunon wrll"prOlae! M Hkl. which un ~y IOf itwl1 
wilh your IIrSl bO~ 01 diskS. SJ9 . 9~ 

* : ... ' 
NEW GAMES TM 
HAUNTED HILL 
In this super game you fight bats and ghosts In 
Ihe dark 01 a cemetery. ThIs e:w:citing. all 
machlna language game has arcade quality 
graph ics and speed. RaQulres Joystick. DISK 
ONLY. S29.95 

* TRIVIA TREK ™ 
A multiple choice game 01 trivia lor one or two 
players or leams. Comes complete with Illty 
categories 01 trivia questions and over two 
thousand mult iple choice answers. A program 
lor creallng your own tr ivia questions and an· 
swers Is also Included. Play It lor l un. test your 
knowledge or entertain fr iends. Parents and 
teachers can also make up questions. Great at 
parties. 32K Disk Only. S29.95 

UTIUTIES 
DIUmE INVENTo"Y SYSTEM ™ 
Use lI'iiS system 10 goIin control 01 rour up,andillg 
d!sk/prooram inventory. Quickly gel toutlons 01 sillgle 01 
multiple copies 01 JO\Ir prOOrilmS iI.r.ct all your vil.l~DIe Illes. 
An inva!U.il.DIe 1001. Ihis system is N Sy ind tonvlInientto USI 
ilnd 10 uDClille. 24M. Clisk syslem required . $2 • . 95 Printer 
SU;Qe$led 

sWIm UTlUTIES 
A val~DIe Collection 01 progranvni"9 utilltles lor the ATARt 
PfogtilTllTlef . Thi$ DISK ONLY packagl inclUOes .. 01 
PrOllrilrnmin; Aiels I and JOCIitionai progf~ designed to 
INk. Pl'Olttammi"9 time more ~ienl. Sptci.ll MUlU 
program rU"5 DOIh 5.il.vect and ~steCI pfOQrams. REM 
REMOVER tifT'llNln REN statemenls so prOllrarns t.Jke tess 
COf. al'lCl run lui ... PAINT 825 and PAINTEPS custom prin t 
programs jlfePifl COI'ICIenseCl . IlICIenleCI and PlQINIted 
program listings on your ATARt 825 01 EPSOH IoI X·8Q pm. 
Iff.L1slIngs rd. ntify INChlne COCIe . gnpno and InV$f$fl 
video eNrittlrs. VARIABLE LIST and VARIABLE PRINT 
programs help you prep¥' alphallelized ilnnoWed list 01 yrur 
JIfOOram variallles. A deltte ~ nes ulRtv prll'ViCles convenieOCl 
01 Nne CI. 1ttion Whi le a OOS CALLER gives you COIlvenilnt.c:· 
tlSS 10 many OOS ulititits while your prog/am is In tort . 
Oisk llst prep,ares Clisk Iilckl1 l&Dels. Many 0111leSl prOllramS 
wOlk torlSlOtnt with each ot!'ler anCI with rour program. Oi5k 
Drive and minlmllm 0I2.K required. $29.95 

sWlnv TACH MASTEIITM 
An accutale disk sptld dllgnoslit ul,Ii'", program oeslgnea 
speclltc.ally lor AlAR. 810 Dis~ I)IVe$ PrOVIdes easy-,o
read VIsual U'lQrcatlOl'l 01 the weeo 01 any Drive connecleQ 
\0 your SYS1!1Tl USlIIg tne atcural:1 at machine language, 
TACH MASTER DIsplays ',ve RPM le1l(lIn95 tit' sea!ncI 
WI'h a workl llg lacl'lomeler accurale 10 '/. RPM Allows 
y<lu 10 .lOIIiSI 'fOur onve(s) 10 facl0ry specs eaSi ly and al 
any tllTle In Ihe convenience Ii your own home Comes 
comDlele Vo llll easy to follow IIser 's mantlal $29 95 

SWIm OATALINK TM 
Hi;h O~11ty SINn TermlNiI Communiullons program. Euy 
10 U$fl Muhi·Opllon. loIenu DrIven Fu ll penDI'T'N1ICt 
uplcadi n~ /downmding . WOIks In Duple. 01 Sim~J rno:as 
suppor1ing ASCII and ATASCII transmlUIon . Printer Dump. 
Senen Dump and Oi s~ SearCh oplions . U$fI as remote IIr· 
minaL Seoo/rec&Mr aoollwl prOOrams anI! <!at.J tII.s. Solves 
connect lime cl\irgn with commerNI $fIN\ces. Requires 
24M. RAM . 810 Disk Drtv.. 8SO Inlenau 01' equivalenl . 83001' 
oln.r 300 8.lud modem. (Prlnllr oplicwl) $39.95 

PERSONAL OATA MANASEMENT 
t" flLE·1T 2 ™ 

This Is Jerry Whlte's popular database system 
for filing and managing personal and financial 
Iniormaiion. Create, store, manipulate and 
retrieve all types 01 dala. Speclallinancial entry 
and report programs create a powerlul personal 
accounting system. Monthly Bar Graph 
program showS financial dala on the screen 
andlor prinler. Supports up 10 four disk drives as 
well as the A:w:lon Ramdlsk (il you have one). 
Mailing list program generates malting !abels In 
one or two across lormal. EKlenslvely 
documented In a ring binder. 24K Disk and Prln· 
tet. $49.95 + $3.50 for shipping and handling. 

fUM " R" GAMEI., TM 
WOROGAMES. POSSIBLE and LEAPFROG giving you hwrs of 
lun. thalle"91 and entertainment. WOROGAIoIES . two g.IIIlfS 

in one, contains GUESSIT . a Cleduclivt ~lpl\ibl1it reasoning 
goIrnt 101 one 01' two ptayers and WORDJUIoIBLE . a multiple 
Mltd ClesclamDUng puzzle with plJy·on·MltCl hint. and 
mystery anSMrS. Instructions S/'IOW IIow you tan suDslltu le 
your own WOlClS. Use POSSIBLE 10 !'Ielp desctamble WOIlI 
jumDIe puules 01' 10 create rour own. Allltlter/numDer com· 
Dinations Of permutalions of Input are prlnled 10 Sotreen Of 0p

tional printer. LEAPfROG is a Chlnese·Clllcklf type rumping 
9ime in whiCh rou Iry 10 position two sets at anlm.il.led rum· 
ping Iroos in a minimum number 01 1TlO'o'I$ . 16K cUSIn. 
$t9.95: 24K Disk $24 .95. Disk version 01 GUESSIT WOI~S 
with VOTAAX Type " n'"TAlM.. A real crOWel plNser. 

********** 
ACCESSO"IES 
VINYL DUST COVERS 
Custom sewn upholstery grade vinyl dust 
covers for AT ARI 800 and 400 computers and 
the 810 and 825 perIpherals. Prolectlng your 
equ ipment when not in use, these crIsp black 
covers go well with any decor. Specify model(s) 
when ordering . 514.95 each. 

send check or money order Includ ing 52.50 
ShIpping and Hand ling to: 

I'tIOGMMMIItGAIOSI'ACK.UEI YM SWIFTY SOFTWARE 
Four utility programs 10 help incrNSl programmingooffir ' I 
and learn more about your comPU\ef. RENUMBER ~If X '\1 s:.~~~ru.0J\~,~~~O 
rellrenus and _ VlNblts. Ger.rates Oiagnostit 11 \ \1 I t (515) ~"1141 
tOl programming errOl CletetliOn. PflOGRAM DECODER. I " A ./ J N. Y. ""Id,1ItI tdd 7 .. " "II,lIx 
OECI IoIAL to BCD and BCQ to DECIMAL programs give you a . ~~. _~" • • _ . .......... c .•. . • 
pr.c:llCiIJ way 01 sludrlng Inllrnal program reprll:Sflr.tatlon and . ,982 Swllty Software. Inc. 
ATARI numller·tonmslon proceClllres. Comes with com· 
plt!'lenstv. IISf1r's INn~L 16K cU$fIne $14.95: 24K disk NOTE: ATARI' Is a registered trademark 01 At.Jn Inc" a 
$19.95 Warntr Commllnlcations ComPiny and all rel.fffICH 10 

ATARI' slloulCl be so noted. 
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function that was one of the purposes in creating

the Atari Sketchpad — to keep track of the

PLOT and DRAWTO commands that were

entered, and the values that were with them.

This is usually done after the masterpiece is

created. The computer will print out the com

mand as either a "d" or a "p" corresponding to

PLOT and DRAWTO. Also, when you erase

something, the values and the command are

also erased, so that you get a printout of the

steps it took to generate the picture; you don't

get false values.

Quit: Short form "q". This is also self-

explanatory.

,4,4

50 DIM A«<250>,C*<2>,X(250),Y<25O>:A*=""

100 GRAPHICS 1:SETCDLDR 2,O,0:SETCOLOR 0

: ? «6; "ATARI SKETCHPAD i. 1"

101 POSITION 0,4:? #6;"BY TDDD MOWBRAV

1O5 GQSLJB 5000

110 REM

115 ? "CCLEAR>£NTER GRAPHICS MODE <3-B)"j:IN

PUT M

120 IF M<3 OR M>8 THEN ? "<UP>"sGOTO 115

121 FOR 1=1 TO M-2:READ AA,BB:NEXT I

122 DATA 39,19,79,39,79,39,159,79,157,79

, 159

123 RESTORE

125 GRAPHICS M:SETCDLOR 2,0,Or COLOR 1

"<CLEAR>COMHAND";:INPUT C»

,319

150

155 IF C* THEN 150

16O

165

170

175

ISO

1B5

19O

195

500

505

510

515

520

525

75O

755

760

765

770

775

1000

1005

1010

1015

1025

1050

1080

1090

5000

THEN A»=*""

THEN END

THEN 1025

T=l:GOTO 125

T=l:GOTO 110

IF C*="P" THEN 500

IF C*="D" THEN 750

IF C*=-"E" THEN 1000

IF C$="CS" THEN A*"'

IF C*="CM

IF C*~"QT

IF C»="PO

GOTO 150

? "(CLEAR>PLOT WHERE <X,V>";:INPUT A,B

IF A<0 OR B<0 THEN 500

IF A>AA OR B>BB THEN ? "ILLEGAL COORDINA

TES":GOSUB 5000:GOTO 500

PLOT A,BsX(T)=A:Y(T)=BiA«(LEN<A«)+1)-"P"

iT-T+1

IF T>249 THEN ? "(CLEAR}ALLOWED LIMIT":B

OTO 1025

GOTO 150

? "CCLEAR>DRAWTO WHERE (X,Y)";:INPUT A,B

IF A<0 OR B<0 THEN 750

IF A>AA OR B>BB THEN ? "ILLEGAL COORDINA

TES":60SUB 5OOO:GOTO 750

DRAWTO A,B:A*(LEN<A*> +1)«"D":X(T)=A:Y(T)

IF T>199 THEN ? "ALLOWED LIMIT"sGOTO 102

5

GOTO 150

REM ERASE

IF T<2 THEN 150

COLOR O:PLOT A,B:DRAWT0 X(T-2),Y<T-2):P

LOT A,B:DRAWT0 X<T-2),Y<T-2):COLOR 1

A* (LEN(A*> )=" ":T=T~1:X(T)»O:Y(T)=-O:QOT

O 15O

GRAPHICS OsSETCOLOR 2,0,0:? "P=-PL0T D«

DRAWTO-:? :? :? sFOR I»1 TO T-l

? A»<I,I);"<";X(I)j",";Y<I>;")":NEXT I

? "WANT TO SKETCH ANOTHER PICTURE";!INP

UT C«:IF MWN" THEN END

GOTO 125

FOR 1=1 TO 1500:NEXT IeRETURN ®

Good news for kids...

Robby looks great in color.

LOGIC
Communications Corp.

713 Edgebrook Drive

Champaign, 1L 61820

(217)359-8482

Telex: 206995

4 new programs for the

Atari® 400™or 800™ computer:

AT-AG1 (arcade game)

ROBBY THE ROBOT CATCHER
Baby robots are falling from the skies. Catch them if you can. 32K

AT-FA1 (fantasy adventure)

ADVENTURE ON A BOAT
Go fishing for points in the waters of Fantasy where anything can happen. 32K

AT-FA2

GHOSTLY MANOR
Find a magic key to defeat the evil spirits, before they can do the same to you. 32K

AT-FA3

THE BLACK FOREST
Explore the Black Foresl in search of the life-giving waters of Amrita. And beware of
demons along the way. 48K

High Quality, Pure Fun...
for ages 7-12. Cassette $19.95, Disk $24.95 o

See your dealer.
For direct orders add $1.50 and specify UPS or first class mail. Illinois residents add

5% sales tax. Visa and MasterCard accepted.
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function Lhat was one of the purposes in creating 
the Atari Sketchpad - to keep track of the 
PLOT and DRA WTO commands that were 
entered , and the va lues that were with them. 
T his is usuall y done a fte r the masterpiece is 
crea ted . T he computer will print out the com
Illand as either a "d" or a "p" corresponding to 
PLOT and DRA WTO. Also, when you erase 
something, the values and the command are 
a lso e rased , so that you get a prin to ut o f the 
steps it took to generate the picture; you don't 
get false values. 

Quit: Sho rt fo rm "q". This is also se lf
explanatory. 

50 DIM AS(250),C$ ( 2),X(250),Y(2S0):AS . M M:T - l 
100 GRAPHlCS I:SETCOLOR 2,O,O : SETCOLOR 0 , 4,4 

: 7 .6; "ATARI SKETCHPAD 1.1 " 
10 1 POSITION 0,4 :? *o; " BY TOOD MOWBRAY· 
105 Bosue 5000 
110 REM 
115 ? "{ClEAR}ENTER GRAPHICS HODE ( 3 -B) " I:IN 

PUT t1 
120 IF M( 3 OR H) B THEN? "{UP} " :GOTO 115 
121 FOR t a l TO H-2 : READ AA,BB:NEXT I 
122 DATA 39,19,79,39,79,39,159,79,159,79,319 

. 1 S9 
123 RESTORE 
125 GRAPHICS H:SETCOLOR 2,O,O:COLOR 
ISO ? "{CLEAR1COHHAND";:INPUT CS 
155 IF CS - "" THEN 150 

160 IF CS-"P" THEN SOO 
165 IF CS~·D" THEN 750 
170 IF C.~ " E· THEN 1000 
175 IF c.- "es· THEN AS . M W :T_ 1:BOTO 125 
180 IF CS· "CM " THEN AS - " " :T- l:BOTO 1 1 0 
185 IF CS_"QTM THEN END 
190 IF CS _ MPO" THEN 1025 
195 BOTO 1:50 
500 ? ~{CLEAR}PLOT WHERE (X,Y' " ;: I NPUT A,B 
505 IF A( O OR 8 < 0 THEN 500 
510 IF A ) AA OR B ) BB THEN ? "ILLEGAL COORDINA 

TES":GOSUB 5000:80TO 500 
5 15 PLOT A,B:X(T) . A:YCT' - B:ASCLEN(AS'+I) · "P" 

:T - T+l 
520 IF T ) 249 THEN? "{CLEAR}ALLOWED LIMIT":B 

OTO 1025 
525 GOTO 150 
750 7 "{CLEAR}DRAWTO WHERE (X,Y)" ;: INPUT A,B 
7:55 IF A( O OR B< O THEN 750 
760 IF A ) AA OR B ) BB THEN 7 " ILLEGAL COOROINA 

TES":BOSUB 5000:60TO 750 
765 ORAWTO A,B:AS(LENCAS)+I' -" O":X(T )-A:YCT) 

=- 8:T-T+l 
770 IF T ) 199 THEN 7 "ALLOWED LIMIT":GOTO 102 

775 BOTO 150 
1000 REM ERASE 
1005 IF T< 2 THEN 1:50 
1010 COLOR O:PLOT A,B:DRAWTO X(T-2', Y( T-2):P 

LOT A,B:ORAWTO X(T-2),Y(T - 2):COLOR 1 
1015 AS(LEN(AS»m" ":T- T- l:X(T) - O:Y(T)sO:BOT 

o 150 
1025 GRAPHICS O:SETCOLOR 2,0,0: 7 "P-PLOT 0-

DRAWTO":7 :? :? :FOR 1-1 TO T-l 
1050 7 AS(I,I);~( " ;X(I);·, " ;Y(I); · '·:NEXT I 
lOBO 7 ·WANT TO SKETCH ANOTHER PICTURE";:INP 

UT CS : IF CS-"N" THEN END 
1090 GOTO 12:5 
5000 FOR 1-1 TO 1500:NEXT I:RETURN Cl 
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For the Apple 11, this simulates chemistry experiments for

elementary students. It includes a list of choices and

animated graphics.

Chemistry Lab

Joanne Davis

Kew Gardens, NY

"Chemistry Lab" encourages elementary school

.students to hypothesize and review concepts by

allowing them to duplicate laboratory experiences

in chemistry. It uses standard chemical indicators

to identify a variety of substances as acids, bases,

sugars, or starches.

The program is menu-driven. After choosing

a topic, the student is shown instructions, followed

by a picture of an eyedropper containing the

indicator (in the appropriate color), a beaker (con

taining the material to be tested), and the material

and indicator names. The student predicts the

result of the test, as he or she would before con

ducting a laboratory experiment, and INPUTs the

prediction.

When the test is carried out, the eyedropper

releases its contents drop-by-drop and the beaker

fills with liquid, its color indicating the presence of

acid, sugar, etc. Comments then reinforce the

material's classification.

This procedure is repeated to test four more

substances. More items can easily be added by

DIMensioning the arrays and adding more DATA.

Two Special Techniques

Two of the techniques used in this program should

be of special interest. The animation is created by

alternating between color and black and by time

delays caused by empty FOR/NEXT loops. The

inside of the dropper is blacked out a line al a time,

with the delay making the action visible. The previ

ous position of the drop is blacked out and then

redrawn at a new location. Then the beaker is

filled up, a line at a time.

Since the sugar and starch test required virtu

ally the same instructions, a way had to be found to

make the few alterations needed. The changes are

READ in from DATA statements and inserted into

the message.

A science curriculum can be made to come

alive with animated laboratory experiments. Try it

and see.

Table 1. VARIABLES

A$: GET response

AN$: Answer INPUT

BS: Sugar or starch?

BEAK: Color in beaker

C$: Color name of indicator

CH$: Menu choice

DROP: Color in dropper

ID$, IH$, IR$: Correct identity

IN$: Name of indicator

N$: Acid test materials

Nl$: Sugar/starch test materials

P: Drop position

S,SO: Sound

TT: Time delay

X: Counter

Y: DATA flag

Table 2. SUBROUTINES

1000 Acid test

2000 Starch test variables

2500 Sugar test variables

3000 Sugar/starch instructions and tests

4000 READ data into array

5000 Graphics outline

6000, 6500 Animation

0 REM BY J. DAVIS

10 REM CHEM EXPER

20 TEXT : HOME

30 VTAB 8: HTAB 15: PRINT "**************"

40 HTAB 15:PRINT"WELC0ME TO THE":HTAB 15:P

RINT"CHEMISTRY LAB":HTAB 15:PRINT"

50 FOR TT = 1 TO 4500: NEXT

60 HOME : VTAB 5: PRINT "CHOOSE TEST 1, 2,

OR 3:": PRINT : HTAB 5: PRINT "1.

ACID":HTAB

65 HTAB 5: PRINT "4. QUIT"

70 GET CH$:CH = VAL (CH$): ON CH GOSUB 100

0,2000,2500,100

80 TEXT : GOTO 60

100 END

1000 REM ACID/BASE***PHENOL

1020 REM INSTRUC

1025 GOSUB 4000

1030 TEXT : HOME

1040 PRINT:PRINT:PRINT "YOU ARE GOING TO TES

T SOME MATERIALS TO": PRINT "SEE I

F THEY ARE ACIDS

1041 OR BASES. THE": ? "INDICATOR WILL TURN '

";: INVERSE : ? "PINK";: NORMAL : ?
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For Ihe AjJple II , Ihis silllulaies chemisll), experi1llents for 
elelllenlGl), sludents. II includes a lisl of choices and 
(ll/illla led gra/Jhics. 

Chemistry Lab 
Joonne Davis 
Kew Gardens, NY 

"Che mislry Lab"' e ncourages e1eme nlary school 
slUdents to hypOlhes ize and review concepts by 
allowing the m to duplicate laboratory ex periences 
in che mistry. It uses sta nda rd che mica l indicators 
lO ide nlify a va ri e lY of substances as acids, bases, 
sugars, or starches . 

The progra m is menu-driven. Afte r choosing 
a topic, the stud ent is shown instructions. fo llowed 
by a piclUre of an eyedropper containing the 
indicator (in the appropriate color), a beake r (con
taining the material to be tested) , and the material 
and indicator names. The student predicts the 
result o f the test, as he o r she would be fore con
ducting a labo ratory expe riment, a nd I PUTs the 
prediction. 

When the test is carried out, the eyedropper 
releases its contents drop-by-drop and the beaker 
lills with liquid , its colo r indicating the presence o f 
acid , sugar. e tc. Comments then re info rce the 
material's ciassili catio n. 

This procedure is re peated to tes t four more 
substances. More items can easil y be added by 
0 1 1e nsioning the arrays and adding more DATA . 

Two Special Techniques 
Two of the techniques used in this program should 
be of special inte rest. The a nimation is created by 
alternating between color and black and by time 
delays caused by empty FOR/N EXT loops. The 
inside of the dropper is blacked out a line at a time, 
with the delay making the action visible. The previ
o us position of the drop is blacked out a nd then 
redrawn at a new locati on. Then lhe beaker is 
lilled up , a line at a time . 

Since the sugar and sta rch test required virtu
a ll y the same instructi ons , a way had to be found to 
make the few alterations needed. The changes are 
READ in from DATA sta tements a nd inserted in to 
the message. 

A science curriculum can be made lo come 
alive with animated la boratory experiments. Try it 
a nd see. 

Table l. VARIABLES 

A$: GET response 
AN$: Answer INPUT 
B$: Sugar or starch' 
BEAK: Color in beaker 
C$: Color name of indicator 
CH$: Menu choice 
DROP: Color in dropper 
10$, IH$, IR$: Correct identity 
IN$: Name of indicator 
N$: Acid test materials 
Nl$: Sugar/starch test materials 
P: Drop position 
S,SO: Sound 
IT: Time delay 
X: Counter 
Y: DATA nag 

Table 2. SUBROUTINES 

1000 Acid tcst 
2000 Starch test variables 
2500 Sugar tcst variables 
3000 Sugarlslarch instructions and teslS 
4000 READ data into array 
5000 Graphics outline . 
6000,6500 Animation 

e REM BY J. DAVI S 
10 REM CHEM EXPER 
20 TEXT : HOME 
3~ VTAB 8: HTAB 15: PRINT 1'**************" 
40 HTAB 15:PRINT"WELCOME TO THE":HTAB 15:P 

RINT"CHEMISTRY LAB": HTAB 15 : PRINT" 
**************" 

50 FOR TT = 1 TO 4500: NEXT 
60 HOME: VTAB 5 : PRINT "CHOOSE TEST 1 , 2 , 

OR 3:": PRINT: HTAB 5: PRINT " 1 . 
ACrDII:HTAB 

65 HTAB 5: PRINT "4 . QUIT " 
70 GET CH$:CH = VAL (CH$): ON CH GOSUB 100 

0 , 2000 , 2500,100 
80 TEXT : GOTO 60 
100 END 
1000 R~M ACID/ BASE***PHENOL 
1020 REM INSTRUC 
1025 GOSUB 4000 
1030 TEXT : HOME 
1040 PRINT:PRINT:PRINT " YOU ARE GOING TO TE S 

T SOME MATERIALS TO": PRINT " SEE I 
F THEY ARE ACIDS 

1041 OR BASES . THE": ? "INDICATOR WILL TURN -
";: INVERSE: 7 "PINK II

;: NORMAL:? 
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1042 " IN AN ";: INVERSE : PRINT "ACID";: NO

RMAL : PRINT "."

1045 PRINT : PRINT "TYPE ";: INVERSE : PRINT

"A";:NORMAL:PRINT"IF YOU THINK TH

AT THE MATERIAL":

1046 PRINT "IS AN ACIS.": PRINT "TYPE ";: IN

VERSE : PRINT "B";: NORMAL : PRINT

"IF YOU THINK

1047 THAT THE MATERIAL": ? "IS A BASE."

1050 PRINT : PRINT "HIT ANY KEY TO BEGIN.": ~

GET A$

1070 HOME

1150 FOR X = 1 TO 5

1152 DROP = 15: GOSUB 5000

1155 VTAB 21

1160 PRINT "INDICATOR: ";: INVERSE : PRINT "

P HENOLPHTHALEIN" ; NORMAL

1180 PRINT : INVERSE : PRINT "A";: NORMAL : ~

PRINT "CID OR ";: INVERSE : PRINT "

a ; :

1181 NORMAL:PRINT "ASE ?":GET AN$: IF AN$ < ~

> "A" AND AN$ < >"B" THEN HOME:GOT

01155

1190 IF ID$(X) = "A" THEN BEAK = 11: GOTO 12

10

1200 BEAK - DROP

1210 GOSUB 6000

1220 HOME : IF ID${X0 = "A" THEN PRINT N$(X)

;" IS AN ACID.": GOTO 1240

1230 PRINT N$(X);" IS A BASE."

1240 FOR TT = 1 TO 4000: NEXT TT

1250 NEXT X

1400 FOR TT = 1 TO 1000: NEXT TT

1500 RETURN

2000 Y = 1: GOSUB 4000: GOSUB 3000: RETURN

2500 Y = 2: GOSUB 4000: GOSUB 3000: RETURN

3000 REM STARCH/SUGAR INSTRUCTIONS

3010 TEXT : HOME

3020 PRINT : PRINT : PRINT "YOU ARE GOING TO

TEST SOME MATERIALS TO": PRINT "S

EE IF THEY

3021 CONTAIN ":B$(Y);".": ? : ? "THE INDICAT

OR WILL TURN ";: INVERSE :?C$(Y);:

3022 NORMAL : PRINT " IN A ": INVERSE : PRIN

T B$ (Y) ; : NORMAL : PRINT "."

3030 PRINT:PRINT "TYPE ";: INVERSE :PRINT "Y

";: NORMAL:PRINT " IF YOU THINK TH

AT THE MATERIAL":

3031 PRINT "CONTAINS ";B$(Y);" ."

3040 PRINT : PRINT "HIT ANY KEY TO BEGIN.": "

GET A$

3050 HOME

3060 FOR X = 1 TO 5

3070 DROP = P(Y): GOSUB 5000

3080 VTAB 21

3090 PRINT "INDICATOR: ";: INVERSE : PRINT I

N$ (Y) : NORMAL

3092 :

3094 :

3096 :

3100 PRINT "NOW TESTING: ";: INVERSE : PRINT

N1$(X): NORMAL

3110 PRINT : INVERSE : PRINT B$<Y) ; : NORMAL "

: PRINT " (Y/N) ?": GET AN$

3120 IF AN$ < > "Y" AND AN$ < > "N" THEN HOM

E : GOTO 3080

3130 ON Y GOSUB 3500,3600

3140 FOR TT = 1 TO 4000: NEXT TT

3150 NEXT X

3 200 RETURN

3500 REM STARCH MESSAGE

3510 IF IH$(X) = "S" THEN BEAK = 3: GOTO 353
0

3520 BEAK = DROP

3530 GOSUB 6000

3535 HOME

3540 IF IH$(X) = "S" THEN PRINT N1$(X};" CON

TAINS STARCH.": GOTO 3560

3550 PRINT Nl$(X);" DOES NOT CONTAIN STARCH.
■

3560 RETURN

3600 REM SUGAR MESSAGE

3610 IF IRS(X) = "S." THEN BEAK = 9: GOTO 362

5

3620 BEAK = DROP

3625 GOSUB 6000

3 6 27 HOME

3630 IF IRS(X) = "S" THEN PRINT Nl$ (X);" CON

TAINS SUGAR.": GOTO 3660

3650 PRINT N1${X);" DOES NOT CONTAIN SUGAR."

3660 RETURN

4000 RESTORE

4005 FOR X = 1 TO 5

4010 READ N$ (X),ID$(X),N1$(X) , I H$(X),IR$(X)

4020 NEXT X

4030 FOR X = 1 TO 2

4040 READ B${X),C$(X),IN$(X),P(X)

4 050 NEXT X

4060 RETURN

5000 REM SCREEN**OUTLINE BEAK AND DROP

5010 GR : COLOR= 10

5020 VLIN 0,20 AT 14: VLIN 0,20 AT 18

5030 HLIN 15,17 AT 0: HLIN 13,19 AT 6

5040 HLIN 15,17 AT 21: VLIN 21,24 AT 16

5050 PLOT 9,28: VLIN 28,38 AT 10

5060 VLIN 28,38 AT 21: HLIN 11,20 AT 38

5065 REM INSIDE DROPPER

5070 COLOR= DROP

5080 VLIN 15,20 AT 15: VLIN 15,20 AT 16: VLI

N 15,20 AT 17

5500 RETURN

6000 REM ANIMATION

6010 COLOR= 0

6015 P = 31:S = - 16336

6020 FOR G = 15 TO 20

6025 PLOT 16,P

6030 HLIN 15,17 AT G:SO = PEEK <S> - PEEK <S

> - PEEK <S>

6033 GOSUB 6500

6035 FOR TT = 1 TO 400; NEXT TT

6037 COLOR= 0

6040 NEXT G

6050 FOR TT = 1 TO 400; NEXT TT

6100 COLOR= BEAK

6110 FOR G = 37 TO 32 STEP - 1

6120 HLIN 11,20 AT G: FOR TT = 1 TO 250; NEX

T

6130 NEXT G

6140 RETURN

6500 COLOR= DROP:P =P + 1: PLOT 16,P

6510 RETURN

7000 DATA SOAP,B,BREAD,S,S,LEMON JUICE,A,CRA

CKER,S,0,COLA,A,CHOCOLATE,0,S,BAKI

NG

7 001 SODA,B,COLA,0,S,VINEGAR,A,FLOUR,S,0

7010 DATA STARCH,PURPLE,IODINE,13,SUGAR,ORAN

GE,BENEDICTS SOLUTION,7

30000 REM BY J. DAVIS ©
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1~42 tt IN AN ";: INVERSE: PRINT "ACID";: NO 
RMAL : PRINT " . 11 

1045 PRINT : PRINT "TYPE " ; : INVERSE : PRINT 
"A" ; :NORMAL:PRINT"IF YOU THINK TH 

AT THE MATERIAL " : 
1046 PRINT "IS AN ACIS.": PRINT "TYPE "i: IN 

VERSE : PRINT "B" i: NORMAL PRINT 
"I F YOU TH1NK 

1047 THAT THE MATERIAL ": ? "IS A BASE . " 
1050 PRINT PRINT "HIT ANY KEY TO BEGIN. " : -

GET AS 
1070 HOME 
1150 FOR X : 1 TO 5 
1152 DROP : 15 : GOSUB 5000 
1155 VTAB 21 
1160 PRINT "INDICATOR : ";: INVERSE: PRINT It 

P HENOLPHTHALEIN " ; NORMAL 
1180 PRINT: INVERSE: PRINT "A";: NORMAL 

PRINT "CID OR ";: INVERSE : PRINT -
It B" ; : 

1181 NORMAL:PRINT "ASE ?":GET ANS: IF ANS < -
> "A" AND AN$ < >"8" THEN HOME:GOT 
01155 

1190 iF IDS(X) : "A" THEN BEAK: 11: GOTO 12 
10 

1200 BEAK: DROP 
1210 GOSUB · 6000 
1220 HOME: IF IDS(X0 : "A" THEN PRINT NS(X) 

;" IS AN ACID.": GOTO 1240 
1230 PRINT NS(X);" I S A BASE . " 
1240 FOR TT 1 TO 4000: NEXT TT 
1250 NEXT X 
1400 FOR TT : 1 TO 1000: NEXT TT 
1500 RETURN 
2000 Y : 1: GOSUB 4000: GOSUB 3000: RETURN 
2500 Y : 2: GOSUB 4000: GOSUB 3000: RETURN 
3000 REM STARCH/SUGAR INSTRUCTIONS 
3010 TEXT : HOME 
3020 PRINT : PRINT : PRINT "YOU ARE GOING TO 

TEST SOME MATERIALS TO": PRINT "S 
EE IF THEY 

3021 CONTAIN ":B$ (Y)j"." : ?:? "THE INDICAT 
OR WILL TURN " ; : INVERSE :?CS(Y) ;: 

3022 NORMAL : PRINT" IN A " : INVERSE : PRIN 
T B$(Y);: NORMAL: PRINT " . " 

3030 PRINT:PRINT "TYPE ";: INVER SE :PRINT "Y 
";: NORMAL:PRINT " IF YOU THINK TH 
AT THE MATERIAL " : 

3031 PRINT "CONTAINS ";B$(Y); " . " 
3040 PRINT PRINT "HIT ANY KEY TO BEGIN ." : 

GET A$ 
3050 HOME 
3060 FOR X : 1 TO 5 
3070 DROp: PlY): GOSUB 5000 
3080 VTAB 21 
3090 PRINT "INDICATOR: ";: INVERSE PRINT I 

NS (Y): NORMAL 
3092 
3094 
3096 
3100 PRINT " NOW TESTING: "; : INVERSE: PRINT 

Nl$(X ) : NORMAL 
3110 PRINT: INVERSE: PRINT B$(Y);: NORMAL -

: PRINT" (Y/N) ? " : GET AN$ 
3120 IF ANS < > "y " AND AN$ < > "N" THEN HOM 

E : GOTO 3080 
3130 ON Y GOSUB 3500 , 3600 
3140 FOR TT : 1 TO 4000: NEXT TT 
3150 NEXT X 

3200 RETURN 
3500 REM STARCH MESSAGE 
3510 IF IH$(X) : "SO THEN BEAK 3 : GOTO 353 

o 
3520 BEAK: DROP 
3530 GOSUB 6000 
3535 HOME 
3540 IF IH$(X) : oS' THEN PRINT N1S(X); " CON 

TAINS STARCH.": GOTO 3560 
3550 PRINT Nl$(X) ; " DOES NOT CONTAIN STARCH. 

" 
3560 RETURN 
3600 REM SUGAR MESSAGE 
3610 IF IRS (X) "S." THEN BEAK 

5 

3620 BEAK: DROP 
3625 GOSUB 6000 
3627 HOME 

9: GOTO 362 

3630 IF IR$(X) : oS' THEN PRINT N1S(X) ; " CON 
TAINS SUGAR . ": GOTO 3660 

3650 PRINT Nl$(X) ; " DOES NOT CONTAIN SUGAR ." 

3660 RETURN 
400 0 RESTORE 
4005 FOR X : 1 TO 5 
4010 READ NS (X) , 10$ (X) ,Nl$ (X), IHS (X) , IRS (X) 
4020 NEXT X 
4030 FOR X : 1 TO 2 
4040 READ B$(X) , C$ (X),IN$(X),P(X ) 
4050 NEXT X 
4060 RETURN 
5000 REM SCREEN**OUTLINE BEAK AND DROP 
5010 GR : COLOR: 10 
5020 VLIN 0 , 20 AT 14: VLIN 0 , 20 AT 18 
5030 HLIN 1 5 ,17 AT 0: HLIN 13 , 19 AT 6 
5040 HLI N 15 , 17 AT 21 : VLIN 21,24 AT 16 
5050 PLOT 9 , 28: VLIN 28 , 38 AT 10 
5060 VLIN 28 , 38 AT 21 : HLIN 11,20 AT 38 
5065 REM INSIDE DROPPER 
5070 COLOR: DROP 
5080 VLIN 15 , 20 AT 15: VLIN 15 , 20 AT 16: VLI 

N 1 5 ,20 AT 17 
5500 RETURN 
6000 REM ANIMATION 
6010 COLOR: 0 
6015 P : 31 : S : - 16336 
6020 FOR G : 15 TO 20 
6025 PLOT 16 , P 
6030 HLIN 15 , 17 AT G:SO PEEK <S> - PEEK <S 

> - PEEK <S> 
6033 GOSUB 6500 
6035 FOR TT 1 TO 400; NEXT TT 
6037 COLOR: 0 
6040 NEXT G 
6050 FOR TT 1 TO 400; NEXT TT 
6 100 COLOR: BEAK 
6110 FOR G : 37 TO 32 STEP - 1 
6120 HLIN 11 , 20 AT G: FOR TT 1 TO 250; NEX 

T 
6130 NEXT G 
6140 RETURN 
6500 COLOR: DROP:P :p + 1 : PLOT 16 , P 
6510 RETURN 
7000 DATA SOAP , B, BREAD , S , S , LEMON JUICE,A , CRA 

CKER , S,0 , COLA , A, CHOCOLATE,0,S , BAKI 
NG 

700 1 SODA,B , COLA , 0 , S,VINEGAR , A, FLOUR,S , 0 
7010 DATA STARC H,PURPLE , IODINE,13,SUGAR , ORAN 

GE , BENED I CTS SOLUTION,7 
30000 REM BY J . DAVIS © 



APPLE SPEAKS

INTELLIGENTLY!
The people who dared lo teach Alan to talk are again

challenging the microcomputer establishment with the

VOICE8OX Speech Synthesizer for Apple. This low cost intel

ligent peripheral can speak thousands of words unassisted,

generated directly from its firmware ROM dictionary lo

cated on its plug-in card. This means that speech, with

variable intonation and speed, can be used in any of your

apple programs without ever having to bother loading a

disk. And, in cose you want to expand your dictionary to

include unusual words or words in foreign languages, you

can easily define them with our 64 phonemes and store

them by the thousands on one of the six special dictionaries

provided for on our disk.

In addition your VOICEBOX for Apple can be easily coded to

sing on key with uniform barlengths and you can store

(record) your songs on disk, retrieving and modifying sec

tions whenever you want. With the disk system, you'll also

enjoy an educational random sentence generator and

graphic speech animation! The VOICEBOX for Apple wilt

run on 32K Apple II with Applesoft or Apple II Plus systems

equipped with sixteen-sector disk drives. VOICEBOX for

Apple comes with loudspeaker and disk. The A.ien Group

also makes a less expensive VOICEBOX for Apple with ali

features (including expandable disk dictionary), but ex

cluding firmware ROM and singing capability. Speaker is

optional on this unit.

For Atari users,

the VOICEBOX for

16K and up Atari

plugs directly into the

serial port. No extra cables are

needed and no speaker is needed since the speech comes

directly over your TV monitor. This unit has oil speech syn

thesis features except singing and firmware ROM.

AL-3001 VOICEBOX for Apple. With firmware ROM, singing

capability and speaker S215.00

AL-3501 VOICEBOX for Apple. Withou: firmware ROM,

singing capability and speaker S 1 39.00

AL-4001 Speaker for AL-3501 (the AL-3501 will also work

with any other speaker) SI 5.00

AL-5001 VOICEBOX for Atari $169.00

All mail orders are on o 10 day moneyback guarantee if

you're not completely satisfied. When ordering enclose

check or money-crder or state VISA or MASTERCARD num

ber Send mail orders to

THE ALIEN GROUP

27 West 23rd Street

Deot. CU-2

New York, New York 10010

or Telephone orders

from 1 0 AM to 6 PM

New York time

(212)924-5546

ALSO AVAILABLE AT LEADING COMPUTER STORES

THROUGHOUT THE WORLD.

COMPUTE!

is looking for

applications

articles

on

Sinclair ZX-81,

Texas Instruments

TI-99/4A

and

Radio Shack

Color Computer.

If you're interested in Apples,

call MAUG.

MAUG is a Special Interest Group

(SIG) of Apple1' users on the CompuServe

Information Service. SIGs are active and growing groups

of individuals who share a common interest and form

an "electronic" club using the CompuServe Information

Service as its communications medium. Share advice and

exchange information with other Apple users across town

or anywhere around the country.

We think you'll like the CompuServe Information Service:

CB simulation, electronic mail, news wires, financial

information, games, data bases, programming languages,

big mainframe computer power and free data storage. All

for a basic charge of only S5.00 an hour nights and week

ends. All you need is your Apple, a modem and some inex

pensive software. The software, and a free demonstration,

are available at—of all places—a Radio Shack" Computer

Center. CompuServe Information Service, 5000 Arlington

Centre Blvd., Columbus, Ohio 43220. (614) 457-8650.

CompuServe

APPLE SPEAKS 
INTELLIGENTLY! 

Thp. people who do red to leoch Alan 10 tolk ore ogoln 
chal lenging the microcomputer establish ment with the 
VOICEBOX Speech Synthesizer for Apple. This low cosl intel. 
l igent peripheral con speak thousands of words unassisted, 
generated directly from its firmware ROM dictionary lo
ca te d on ils plug-en cord. This means Ihot speech, with 
variab le in tona tion cnd speed, con be used in ony of your 
apple programs withou t ever hav ing to bother loodi ng a 
disk. And , in case you wanl to expand your dictionary to 
include unusual w ords or words in fo reign languages, you 
con easily define them wilh our 64 phonemes and store 
them by the thousands on one of The six special dictionaries 
prov ided for on our disk. 

In addition your VOICEBOX fo r Apple con be easily coded 10 

sing on key wllh uniform barlengths and you can Slore 
(record) your songs on disk , retrieving and modifying sec
Tions w henever you wanl. With the disk system, you'll also 
enjoy an educational random sen tence generator and 
graphic speech anlmatlon t The VOICEBOX for Apple will 
run on 32K Apple II With App lesoft or Apple II Plus systems 
equipped wilh sixteen-sector disk drives. VOICEBOX for 
Apple comes With loudspeaker and d isk . The A ~i en Group 
a lso makes a less expensive VOICEBOX for Apple With all 
features (Including expandable disk dictionary). but ex
cluding firmware ROM and Singing capability. Speaker is 
optional on Ihl s unl!. 

COMPUTE! 

For Atan 'Jsers, 
the VOICEBOX for 
16K and up Alari 
p lugs directly in to the 
senal porI. No exIra cables are 
needed and no speaker is needed Si nce the speech comes 
dHectly over your TV monitor. Th is un il has all speech syn
thesis features except si nging and firmware ROM. 

AL-300 1 VOICEBOX for Apple . W ith f irmware ROM, singing 
cupobilily and speaker 5215.00 
AL-3501 VOICEBOX for Apple. Withaul firmware ROM. 
singing capabdlly and speaker S 139.00 
AL-4001 Speaker for AL-3501 (the AL-3501 will also work 
wllh any ather speaker) S 15.00 
AL-5001 VQICEBOX for Alar i 5169.00 

A ll moil orders ore on a 10 day moneyback guarantee if 
you're nal completely satisfied When ordering enclose 
check or maney-crder or stale VISA or MASTERCARD num
ber. Send mo il orders 10 

THE ALIEN GROUP 
27 West 23rd SHeer 

or Telephone orders 
from 10 AM 10 6 PM 

Oepi. CU-2 New York time 
New York. New York 10010 (212) 924-5546 

ALSO AVAILABLE AT LEADING COMPUTER STORES 
THROUGHOUT THE WORLD. 

If you're interested in Apples, 

callMAUG. 
MAUG is a Special Interest Group is looking for 

applications 
artic les 

(SIG) of Apple® users on the CompuServe 
Information Service. SIGs are active and growing groups 
of individuals who share a common interest and form 

on 
Sinclair ZX-81, 

Texas Instruments 
TI-99/4A 

and 
Radio Shack 

Color Computer 

an "electronic" club using the CompuServe Information 
Service as its communications medium. Share advice and 
exchange information with other Apple users across town 
or anywhere around the country. 
We think you'll like the CompuServe Information Service: 
CB Simulation, electronic mall, news wires, financial 
information, games, data bases, programming languages, 
big mainframe computer power and free data storage. All 
for a basic charge of only S5.00 an hour nights and week
ends. All you need is your Apple, a modem and some inex
pensive software. The software, and a free demon stration, 
are available at- of all places- a Radio Shack® Computer 
Center. CompuServe Information Service, 5000 Arlington 
Centre Blvd., Columbus, Ohio 43220. ( 614) 457-8650. 

CompuServe 
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A Monthly Column

The World

Inside
The

Computer

Fred D'Ignazio is a computer enthusiast and author of several books on computers for young people. He is presently

working on two major projects: he is writing a series of books on how to create graphit s-and-sound adventure games.

He is also working on a computer mysterv-and-adventure series for young people.

As the father of two young children, Fred has become concerned with introducing the computer to children as a

wonderful tool rather than as a forbidding electronic device. His column appears monthly in COMPUTE!

Build Your Own

Computer Friend

Fred D'Ignazio

Associate Editor

Catie hopped down the steps and jumped out of

the bright yellow school bus. She rushed home.

She burst into the kitchen, chattered to her

lather, munched a granola bar, then headed

straight for the computer.

She turned the computer on.

A smiling cartoon face appeared on the screen.

Under the face, in bright orange, appeared the

words "HI! I'M GEDl'vOU TURNED ME ON!
WHO'S OUT THERE?"

Catie searched the keyboard, then, pecking

the keys one at a time, she typed "C-a-t-i-e" and

pressed the RETURN button.

"CATIE, BABY!" typed the computer. "I

WAS GETTING LONELY. HERE'S A KISS TOR

TURNING ME ON. SSSMOOOOCH!"

Catie typed "k-i-s-s" and pressed RETURN.

"YUM. THAT WAS NICE," the computer

said. "CATIE. IS TODAY A SCHOOL DAY?"

"Yes." typed Catie.

"IS SCHOOL OVER, CATIE?" asked the

computer.

"Yes." Catie typed.

'WHAT DID YOU DO AT SCH( >OL

TODAY, CATIE?" the computer asked.

Catie told the computer about her Held trip to

the dairy farm, how she squeezed a cow's udder

and milk squirted out, how she got her sneakers

muddy in the cow barn, and how the farmer's wile

served everyone fresh milk and chocolate chip

cookies. "Now I'm home," she concluded.

"I'M GLAD YOU'RE HOME, CATIE. I

MISSED YOU," the computer typed. "WANT TO

PLAY?"

"Sure." typed Catie. "What game?"

"HOW ABOUT ONE OF THESE," said the

computer. A list of Catie's favorite game programs

appeared on the screen. Alongside each program

was a number. There were word games, number

games, storybook games, motor-skill games, and

78 COMPUTEI August 1962. Issue 27 

A Monthly Column 
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Build Your Own 
Computer Friend 
Fred D'ignozio 
AssoCiote Editor 

C" lie hopped down the steps andjull1ped out o !" 
t he bright yellow school bus. She rushed ho rn e. 

She burst in to the kitchen. cha ll.ered to he r 
rathel', munched a granola bar, then headed 
straight for the compu ter. 

Sh e lUrnedthe compute r on . 
A smiling cartoon race appeared o n the screen. 

Undcr the face , in bright orange, appea red the 
wo rds " HI ! nyl GED! YO U T URN ED ME O N! 

WHO'SOUTTHERF~ </ rc:- \ 
~ I " V 

Catie sea rchedthc keyboard , then. pecking 
the keys one at a ti me, she typed "C-a-l-i-c" " lid 
prcssedthe RET RN bUllon. 

"CA T I E, BA BY '" typed the computcr . " I 
WAS GETTING LO NE LY. HERE'S A KISS FOR 
T URNI G ME O N. SSS MOOOOCI-/!"" 

Cati e typed "k-i-s-s" and p ressed RETU RN. 
"YU. 'I. THAT WA S N ICE," thc compute r 

said . "CATIE, IS TODA Y A SC HOOL DA YO" 
"Yes." typed Catie. 
" IS SCHOOL OVER . CAT I EY' asked the 

com pUle r. 
"Yes," Catie typed . 
"WHAT DID YO U DO AT SC HOOL 

TODA Y, CATTP " the computer as ked . 
Catie to ld the compute r abo ut he r field trip 10 

the dairy fann , how she squeezed a cow's udder 
and milk squirted o ut , how she got he r snca ke rs 
mudd y in the cow barn . and how the farme r's wife 
sen 'ed everyone fresh milk and chocola t.e chip 
coo ki es. "Now I'm home," she concluded . 

''I'M GLAD YO U' RE HOME, CAT IE. I 
MISSED YO U," the computer typed . "WA NT TO 
PLA Y'" 

"Sure," typed Catie. "What game:" 
" HOW ABO UT O NE OF TH ESE:' sa idt.he 

compute r. A list o f Ca ti e's favo rite ga me programs 
appeared on the screen. Alongside each program 
was a number. There were word ganles, number 
games, storybook games, motor-ski ll games, and 



IP 1 CAN GET TMsRE IN TIME WITH M/ NEW
-TUTC^JAL.l CAN HELP CPEJE- "

= J WISH I
COULD tH

ATARI S

OUf? ONLY HC7P£

is
AMO THE

IK KE^T MOKTH
ASTEROID

TRICKY TUTORIALS (tm)

Tnere are many inmgs trial the ATARI compulers can do either Better, or easier

than olher small computers The following series of programs is designed Icr

anyone who is ai least familiar with BASIC programming What each tutorial offers

is similar to an extensive magazne article with all discussion in as simple

language as passible, plus you get MANY examples already typed in ano1 running.

The instruction manuals range Irom 10 10 5Q pages, and some tutorials till up a

complete tape or disk Tfiere is little overlap in what is taught, so anyone wanting

to know an they can should buy them all (my banker thanks you) ATARI buys

these from us to use in Irainmg their own people' Rave reviews have Been put-

hshed in ANTiC. ANALOG. CREATIVE COMPUTING and even INFOWORLD You

trust INFOW03LD, don't you1

TTjft: DISPLAY LISTS-This program teaches you how to alter the program in the

ATARI thai controls the lormai of the screen Normally, wnen you say ■Graphics

8". the machine responds with a large Graphics 8 area at the top of the screen and

a small tent area at the Dottom New. you will be arjle to mix various Graphics

modes on ihe screen at the same time The program does ail of the dilficull things

(like counling scan lines) You will quickly be able to use the subroutines included

in your own programs

16KTapeor 24K0isk $19.95

TT «: HORIZONTAL/VERTICAL SCROLLING-The inlormation you put on the

screen, either GRAPHICS or TEXT, can be moved up. down, sideways, or

diagonally We provide the GasFC methods and leave the rast up to your skill and

imaginaiion Includes 18 examples to get you stated, with several using a small

machine language subroutine lor smoothness

16K Tape or 2«K Disk S59.95

TT #3: PAGE FLIPPING —Now you don I have to redraw Ihe screen every time you

change the picture or text You will learn how to have the computer draw the neit

screen you want lo see while you are still looking at the previous screen, then tip

to it instantly You won't see it being drawn, so a complicated picture can seem to

juse appear Depending on your rnenory si;e and which graphics or text modes

you are using you can instantly look at up to 50 pages The basic method takes

only 9 lines and the uselulness is infinite

16K Tape or 2&K Disk $13.95

TT #4. BASICS OF ANIMATION-This program snows you now to animate simple

shapes iwith some sound] using the PRINT and PLOT commands, and it also has a

nicehitle PLAYER/MISSILE GRAPHICS game you can learn from The P/M exam

ple is explained and will get you started on ihis complicated sub|ec: (more fully

explained in TT #5) This would be an excellent way to stan making your programs

come alive on the screen with movement1 Recommended for beginning users.

'6K Tape or 2*K Disk S19.95

II *5: PLAYEfl/MlSSlLE GRAPHICS-Learn to write your own games and other

animated appl.cations' The tutorial begins wilh many small examples thai compli

ment the 50 page manual, then gradually builds up lo a complete game where

everything you need to know is fully explained Also included are two machine

language utiimes mat you can use to ammaie Players with (mm BASIC. Next we

include two ol the best editors currently available, one lor editing playlield shapes

(backgroundsi. and one to edit yojr players, and all in glorious Technicolor!!

Everything except the two editors run in 16K Tape or 32K Disk. IZ9.95

TT #6: SOUND AND MUSIC—Unless you have spent many years experimenting

wiin the lour voice channels, you will learn a tot from this one' Learn to play stan

dard notes, chords, and whole songs using some simple "tricks" One of the

nicest parts <re the examples ol special sound effects that you can refer to

whenever you need a sound lor a program or to impress a Iriend This program wil

oe of mteresi to an ages and levels of experience'

16K Tape or 2iK Disk S19.95

SPECIAL DISCOUNT

Order Ihe first sir tutorials in a 3-rifig binder lor $99.95, a S3D.O0 savings!

TT in. DOS UTILITIES—We at Educational Sofiware have been shockeo by some

ol the prices others are charging to offer you small utiimes lo help in the use ol

your Disk Dnve We now olfer you all ol the loliowmg plus explanation as to how

each was written, and how lo use them. A UNIQUE MENU PROGRAM. AN

AUTOHUN SYS BUILDER. DISK INSPECTOR (LOOK AT SECTORS), DISK JACKET

PRINTER. AUTOMATIC FORMATTER. RECORD SAVE AND LOAD UTILITY.

32K Disk Only S29.95

MASTER MEMORY MAP (1m)

This book is the most valuable source of information for

your ATARI you can buy It Mans out by explaining how

to PEEK and POKE values into memory, so that even new

computer owners can use many of Ihese "Tricks" Then

you are given 32 pages of the memory locations lhat are

the mosf useful, along with hints on how lo use many ol

the locations Finally, it includes hints on problems you

may be having wtih the computer and discusses the new

Graphics modes 9 to n Even ATARI buys this book Irom

us' S6.95

CONTACT YOUR LOCAL

DEALER or ORDER BELOW

We have other fine programs for ATARI compulers

Write lor a catalog.

Send us your programs io sell loo!

USER SUBMITTED PROGRAMS—

MINI-DATABASE/DIALER—slores and edils up to 8

lines of information such as names & addresses, phone

numbers messages, inventories, or anything you want

It has the usual sol. search, and print options, Dul it

also has an unusual leature II your hie includes phone

numbers and your pttone company allows touch-tone

phone Signals. Ihe program will DIAL THE PHONE

NUMBER FOR VOU' 16K Tape or 24K Disk 124.95

THE GBAPHICS MACHINE-allows the ATARI to act like

more expensive graphics computers using simple com

mands like line. box. circle, polygon. (Ill, and

savescreen to net a high resolution picture you can save

on disk in only live seconds' Many more features' 48K

Disk Only S19.95

BOB'S BUSINESS-14 small business type programs

accessed from a common menu 16K Tape or 32K disk

114.95

MINI WORDPR0CESS0B-A simple text editor to write,

save, and print several pages at a nme. 32K Tape or

Disk, S19.95

KIO'S #1-Includes a MATH QUIZ, a children's

TREASURE HUNT, and a DIALOGUE program !6K Tape

ar24KDiSk 3 lor , $14.95

KIO'S #2 —SPELLING BEE, WORD SCRAMBLE,

and TOUCH 16K Tape or 24K Disk. 3 Educational games

lor . S14.95

PLAYER PIANO-Turns your keyboard into a mini-piano

andmore 24K Tapeor 32KDisk. S14.95

GRAPHIC SYMBOL LABELS—for your keyboard 10 re

mind you ol the built-in Graphics symbols 2 complete

sets for S2.95

OUR NEWEST PROGRAMS

DOG DAZE-Two cute litlle doggies race lor Itie lire

hydrants, shoot their bones, and just have a lot of lun1 A

last action program for all ages 8K Tape or 16K Disk, in

machine language S16.95

■ OUB BEST GAME *

SPACE GAMES-Our family is being attacked by

ALIENS, and only you can save us A comic book manual

will guide you through three games thai test your ability

in space skills Includes ALIENS. SURVIVE, and ROBOT

ATTACK, and is for all ages The first two games require

16K for Tape The lasi game and all Disk users need

32K S24.95

MATHS FOR FUN-Anotner ENGLISH import leaching

basic math skills Very colorful and enjoyable to use. For

ages5to!6. 16KTapeor 24K Disk S19.95

MARATHON-This is a unique math quiz lor one or fwo

players Vou are in a race to move your runner across the

screen first' There are four levels ol play with live modes

ol operation tor each The game uses |oysticks for all

input, so play is easy lor young children This wonderful

learning tool is imported Irom ENGLAND tor your learn

ing pleasure Your kids will never even notice they are

playing an EDUCATIONAL program 16K Tape or 24K

Disk. 519.95

GRADE BOOK—This nice record keeper will maintain a

Me ol 35 students' test scores along with comments Up

to 7 subiects are allowed 24K Tape or 32K Disk. A

pnnlerisopiionai $24.95

To order COD, VISA or MasterCard call - (408) 476-4901

By mail include S3.00 postage (USA only) or $1.50 Memory Map only-

California residents add 6.5% TAX —Specify Tape or dsk,

EDUCATIONAL SOFTWARE inc.

5425 JIGGER DR.

SOQUEL, CA 95073

TRICKY TUTORIALS (tm) 
There aff many lhlngs Inal Ihe AlARI computers can do tither beuer. or easier 
1I'Ian olner sm~ 1I compurtrs The 101l0wlng selles 01 programs is designed ler 
anytlne whO IS .11 leaSllamlhar willi BASIC programming Whal eaCh Monal otters 
IS Stmilar 10 an utenSlVe magazine article 1'1 1111 all diSCUSSion in as Simple 
language as poSSible. pluS you gel MANY examples already Iyped in ano running. 
Tne instruction manuals range trom 10 10 50 pages, and some lutorials lill up a 
comple!e lape or (lisk There is hUie overlap in what IS t au~ht . so anyone wanl ing 
10 know aU mey can should buy lnem all (my Danker thanks yau), AlARI bUYS 
these 110m us 10 use In training !neil own people' Rave reviews !'lave been pub' 
lished In ANTIC , ANALOG. CREATIVE COMPUTING , aM even INFOWORLo You 
trust INFOWORLO. oon 't you? 

TT 11 : DISPLAY lISTS- ThiS program teaches you how to alter the program in the 
ATARt that con trols the lormat ot the screen Normally . wMn you say "Graphics 
8" , the maChine responds with a large GraphiCS 8 area at tM top 01 the screen and 
a small text area at the tJ.OlIom . Now. you will be ao le to mix various Graphics 
ml)(]es on Ihe screen at the same lime , The program does all 01 1M diUlculllhings 
(like counllng scan lines) You Wi ll qUickly be able 10 use the subroutines included 
In your own programs 
16K Tape or 24K Disk 519 .95 

TT 12: HORIZONTAL / VERTICAL SCRoLLING- The inlormatlon you put on toe 
screen , ellher GRAPHICS or TEXl can oe moved up. dawn. slaeways. or 
olagonally We provide the baSIC melnods ano leave the reSI up 10 your Ski ll and 
Imagination Incluoes 18 examples to get you started. wlln several using a small 
maChine language subrouline lor smoothness 
16K Tape or 2~K olS~ 519.95 

TT 13: PAGE FLIPPING -Now you don ', have to redraw the screen every l ime yo~ 
change tne piclufe or lexl You Will learn how 10 have the computer draw the nfAt 
screen you want to see while you are striliookrng allhe prevIous screen, IMn !II:> 
to it Instantly You won 't see it being drawn. so a complicated pIcture can seem 10 
IUSI appear Depenoing on your me110ry size ana which graphiCS or lext moaes 
you are uSing you can instantly look at up to 50 pages . lhe Dasic method takes 
only 9 hnes and the usetulness IS Inhnlte 
t6K Taoe or 2~K Disk 519,95 

n 14: BASICS OF AN IMATION- This prClgram shows you hOW to animate Simple 
Shapes (With some soundl uSing tM PRINT and PLOT commands. and it also nasa 
nrce hlt le PLAYERfM lSSILE GRAPHICS game you can learo from The P/ M exam· 
pie IS elplalneo and Wi ll get you started on this complicated su~lect (more lully 
explalnea In TT 15) Tnis would De an exee!!enl way to slart making your prClgrams 
come alive on tne screen with movementl Recommendea tor b!!jlrnning users . 
t6K Tape or 2~K ()jsk 519 .95 

TT 15: PLAYER / MISSILE GRAPHICS-Learn to wllte your own games and olner 
anlmatea appl,cal ronsl The lutorta l Degins With many small examples thai compll· 
ment Ine 50 page manual. tnen gradua lly DUI lds up to a complete game wher! 
everylhlOg you neea to know IS tu lly explaineo Also Incluoe<! are IwO machine 
language ullhtres tnat you can use to animate Players With 110m BASIC. Nexl W! 
rnelude twO ol the lH!sl ellitors currently avallaole: one lor editing playfield shapes 
(tlackgroundS j, ana one to e<!lt ytI~r players . ana all in glorious TechnicotOl1! 
Everything excepl the t ..... o eallors run In 16K Tape or J2K Disk . 529 .95 

TT 16: SOUN~ AND MUSI C-Unless you have spent many years expellmentlng 
Wltn the IOIJr voice cnannels. you Will learn a 101 from lhlS one! Learn to play stan' 
oaro notes. chordS. ana whOle songs uSing some Simple " tllcks" . One 01 the 
nicest pans are tne examples 01 spedal souna elletts thaI you can reler t) 
wnenever you nee<! a sound lor a program 01 to Impress a friend. This program wi'l 
be 01 roterest to all ages ana levels 01 elpellencel 
16K Taoe or 2lK Or s~ 519 .95 

SPECIAL DISCOUNT 
Order tne Ilrsl sl. tulorlals In I 3·ring binder lor 599 .95. I 5JD ,OD uvings! 

TT n : ODS UTILITIES- Vie at Educational Soltware have Deen shocked Dy some 
ot lhe Ollces others are charg ing 10 oller you small ulllliles to help in Ihe use of 
your OI S~ Drive We now oller you a1l al tne 10110wlng plus e.planation as to how 
each was wrl1ten , and now 10 use them. A UNIOUE MENU PROGRAM . All 
AUTORUN SVS BU ILDER, OISK INSPECTOR (LOOK AT SECTORS). DISK JACKET 
PRINTER . AUTOMATIC FORMATTER . RECORD SAVE AND LOAO UTILITY. 
32K Disk Only $29.9S 

l~ 1 CAN GE.T 1~::I2E 11'1 lIME WITH /YtI NEW 
1U1"cRIAL.. .1 CAN HfLP 012131 E. . 

MAS TER MEMORY MAP (1m ) 

Tnls book IS Ihe most va luable source of inloliNtlon lor 
your ATARI you can OUy It ~arts 01.11 by elplarn ing how 
to PEEK and POKE values InlO memory . so Ihal even new 
computer owners can use many 01 these " Tricks" Then 
you are given 32 pages of Ine memory locations thai are 
l h~ most uselul. along With hints on how to use many 01 
tne loca!lons. finally , II rnCh.raes hints on plo~lems you 
may be haVing with Ihe computer and discusses tne new 
GraphiCS modes 9 to II E~en AlAR! buys Ihis DOCk 110m 
us' 56.95 

ONLY.., ... ,,..,,-
NOW 15 You 

AND -rHE. 
-rRICf<.Y 

-rU-rOi<'fALS, ,.M) 

CONTACT YOUR LOCAL 
DEALER or ORDER BELOW 
We have other line programs lor ATARI computers. 

Wr lle lor a calalog. 

Seno us your Dlograms to sell too! 

USER SUBMITTEO PROGRAMS __________ _ 
MINI·oATABASE/ oIALER-slores ano edlls up to 
Irnes of inlormalron such as names & addresses. phone 
numbers . messages, inventories. or anything you want. 
11 has Ihe usual SOli. search . and orint oplions, bul il 
also has an unusual tealure: 11 your lile Includes phone 
numbers and your phone company allows touch·tone 
phone Signals . Ihe program Will DIAL THE PHONE 
NUMBER fOR YOUI t6K Tape or 24K Disk 524,95 

THE GRAPHICS MACHINE-allows the AlARI to ac t !Ike 
more expensive graphiCS computers uSing Simple com· 
manes like line, OOX, circle , polygon , trll. and 
savescreen to get a high resolution picture you can save 
on disk in only five seconds' Many more leaturesl ~SK 
Disk Only $19.95 

80S 'S BUSINESS-t4 small bUSiness type programs 
accessea Irom a common menu 16K Tape 01 32K alsk 

$14 .95 

MINI WORDPRoCESSDR -A simple text e<!ltor 10 write, 
save. and prinl several pages at a time. 32K fape or 
rnsk , 519 ,95 

KID 'S II -Includes a MAiH OUIZ. a children's 
TREASURE HUtH, and a DIALOGUE prClgram. t6K Tape 
012411 Disk 3 lor 514 .95 

KID' S 12- SPELLING BEE , WORD SCRA MBLE. 
ano TOUCH. 16K Tape Of 24K Disk . 3 Educalional games 
lor 514.95 

PLAYER PIANo - Turns your keyDoard inlO a minl 'plano 
ano more. 24K lapeor 32K Disk , 514.95 

GRAPH IC SYMBOL LA8ELS-tor your keyboard to reo 
mind you 01 Ihe builHn Graphics symbols . 2 complete 
sets lor S2.95 

OUR NEWEST PROGRAMS ___________ _ 
DOG DAZE- Two cule little doggies race lor Ihe trre 
hydrants. shoot Iheir bones . and just nave a lot 01 lunl A 
fasl aCiran prograrn lor all ages 8K Tape or 16K rnsk . In 
machine language S16.95 

• OUR BEST GAME· 
SPACE GAM ES-Our lamily 15 being allacked by 
ALIENS . and only you can save us. A comiC DOOk manual 
will guide you lnrough tl'lree games lhat leS1 your ability 
in space skillS Includes ALIENS . SURVIVE . and ROBOT 
AnACK. and IS 101 all ages TM lirsllwo games require 
t6K !Ol Tape The lasl game and aft Disk users need 
J2K $24 .95 

MATHS FOR FUN-Anolner ENGliSH import leaching 
oaSIC math skins. Very ~orlu l and enjoyable to use. For 
agesStoI6. 16I1lapeor24KrnSk. $19 .95 

MARATHON-lhls Is a unique math Quiz lor one or !wo 
players. Vou are In a race to move your runner across the 
screen lirst l Tnere are four levels 01 play With trve moaes 
01 operatlon lor eacn. The game uses joysticks lor all 
Input. so play Is easy 'or young chi ldren, Th is wondel1ul 
learning !001 Is Imported Irom ENGlAND lor your learn· 
109 pleasure. YCHJr kids will never even nollce tney are 
playing an EDUCATIONAL program 16K Tape or 24K 
Disk. 519.95 

GRAOE "BooK-Thls nice rectlrd keeper .... 111 marntaro a 
Ille 01 35 students ' tes! scores along wltn commenlS Up 
to 7 sublects are alloweo 24K Tape or 32K DiSk A 
printer Is optional 524 .95 

To order COO. VI SA or MasterCard call (408) 476·4901 

By mail Include $3 .00 postage (USA only) or $1 .50 Memory Map only
Calilornia residents add 6.5% TAX .-Specily Tape Dr disk. 

~ 

EDUCATIONAL SOFTWARE inc . 
5425 JIGGER DR. 
SOQUEL, CA 95073 
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adventure games.

Catie chose game number eight —a "junior"

adventure game called The Castle at the Bottom of the

Sea. She pressed the "8" button.

"GOOD IDEA!'1 the computer typed. "HAVE

FUN! AND REMEMBER: DON'T TRY TO

BREATHE UNDERWATER!"

The computer's face briefly appeared, winked,

then vanished. Disk lights flashed. The screen

turned a deep blue, and the game began.

The Build-A-Friend Books

Once upon a time, Catie had only one friendly

computer in the D'Igna/.io family — Ged. Now,

thanks to the support of COMPUTE! and its pub

lisher. Robert Lock, I am hard at work teaching all

of Catie's computers to be more like people. Then

I'm going to write a book about each one.

This fall. COMPUTE! will publish the books,

each vyith the title: Computer Friends: Learn About

Computers by Inventing an Electronic Friend. The

books will teach kids how to create computer friends

on the Apple, Atari, VIC, and TI computers. The

first four friends they can create will be:

A SUPER HERO

A STARSHIP COMMANDER

A MONSTER

AJOKER/STORYTELLER

Each friend will come with a repertoire of

abilities, responses, and memories. Each friend will

know how to play at least one game with the child.

Parents, teachers, and children can add more

games, as they go along.

The friends are not totally formed until the

child invents them. The child will get to choose

many of their attributes and characteristics. Also,

near the end of each book, I will indicate the way

the child can continue working with his or her

computer friend to make him or her (or it!) more

complex, more exciting, and more like a real

friend.

What Sort of Friend Would You Build?

In this column and the next three columns (Septem

ber, October, and November issues of COMPUTE!)

I'd like to explore the topic of building a computer

friend.

And I'd like very much to hear your views.

You can reach me by writing:

Fred D'Ignazio

do COMPUTE!

P.O. Box 5406

Greensboro, NC27403

An Imaginary Playmate

Psychologists say that it is healthy for a child to

have an imaginary playmate. That playmate might

be in the form of a ratty blanket, a favorite doll, or

it might be completely invisible — except in the eyes

of the child.

If a blanket, a doll, or

an imaginary being can

become a friend to a child,

why not a computer?

On the surface, most

computers are dull. A

child can learn how to

dredge up all soils of

exciting games and

programs from the

computer's memory. But. in between games, the

computer becomes lifeless, cold, and not especially

likable or friendly.

Having a "friend" program or operating system

would let you replace the computer's heartless

mechanical shell with a personality that is warm,

sympathetic, and enjoyable for a child to interact

with.

How do you get started? First, the child's

computer friend must know certain things about

the child. It must also know something about itself.

For example, the computer friend must have a

name.

Jonathan Long, of Chapel Mill. North Carolina,

sent me a "name" program that he wrote for his

Atari computer. The program creates random

four-letter names by alternating between conson

ants and vowels. Slightly modified, this is what

Jonathan's program looks like:

4 DIM A*(l),TITLE*(4>TC0NS0NANT*(20>,V0HEL*(

6),NAME*(20)

5 C0N50NANT*="BCDFBHJKLMNPQRSTVWXZ"

6 VOWEL*="AEIOUYU

20 FOR DPER=1 TO 4

50 IF 0PER=2 OR 0PER=4 THEN LET LETTER*INT<R

ND<0)*6>+1:NAME*=V0WEL»:GOTO 80

60 LET LETTER=INT(RND(0)*20)+1

70 NAME*=C0NS0NANT*

80 A*=NAHE*(LETTER,LETTER)

9O TITLE*(LEN(TITLE*)+1)=A*

100 NEXT OPER

110 GRAPHICS 2:POKE 752,1:9ETCOLOR 4,O,O:SET

COLOR 2,O,O

114 ? "<CLEARJ"

115 POSITION 2,1

120 ? #6;"hellofA>"

121 POSITION 2,3

122 ? #6; "I AM A COMPUTER."

123 POSITION 2,5

125 ? «6j TEmTETEHBEBCS H> "

130 POSITION 2,7

135 ? #6;TITLE*

199 END

Jonathan's program could be inserted in a

"computer friend" operating system or master

program. It would make your computer be a friend

with many names. Routinely, Jonathan's program

spouts out names that sound ethnic, or normal, or

alien, or just plain weird.

In audition to knowing its name, the computer

friend should know something about itself. What
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adventure gaines. 
Catie chose game number eight - a 'Junior" 

adventure game call ed The Castle at the Botto11/. of the 
Sea . She pressed the "8" button. 

"GOOD IDEA! " the computer typed. " HAVE 
FUN! AND REMEMBER: DON'T TRY TO 
BREATHE UNDERWATER!" 

The com puter's face briefly a ppea red , winked, 
then vani shed. Disk lights fl as hed. T he screen 
turned a deep blue, and the game began. 

The Build-A-Friend Books 
Once upon a time , Catie had only one friendl y 

computer in the D' ignazio fa mil y - Ged. Now, 
thanks to the support of COMPUTE! and its pub
lisher , Robert Lock, I am ha rd at wo rk teaching all 
of Catie's computers to be more like people. Then 
I'm going to write a book about each one. 

This fa ll , COMPUTE! wi ll publish the books, 
each with the title: Computer Friends : Ler/'l'lI. Ahout 
Com/mten hy Inventing all Electron;c Friend. The 
books will teach kids how to create com puter fri ends 
on the Apple, Atari, VIC, a nd TI computers. The 
first fou r fri ends they can crea te will be: 

AsUPERHERO 
A sTARsHiP COMMANDER 
A MONSTER 
A JOKERlsTORYTELLER 

Each friend will come with a re pe rto ire o f 
ab ilities, res po nses, and memori es. Each fri e nd will 
know how to play at least one game with the child. 
Parents , leachers, and children can add mo re 
games , as they go along. 

T he fri ends a re not totall y formed until the 
child invents the m. T he child will ge t to choose 
many of their attributes and characteristics. Also , 
nea r the end o f each book, I will indicate the wa y 
the child can continue workin g with his or her 
com puter friend to make him or her (or it! ) more 
com plex, more exciting. and more like a real 
fri end . 

What Sort of Friend Would You Build? 
In this column and the next three columns (Septem
ber, October, and Novembe r issues of COMPUTE!) 
I'd like to explore the topic of building a computer 
fri end. 

And I'd like ve ry much to hea r you r views. 
You can reach m e by wri ting: 

Frf'll j)'/gulI zio 
do COMPUTE! 
P.O. Box 5406 
Greell5bol'O, Ne 27403 

An Imaginary Playmate I 

Psychologists say that it is health y for a child to 
have an imaginary playmate. T hat playmate might 
be in the form of a ratty blanket, a fa vorite doll , or 

it might be completely invisible - except in the eyes 
of the child . . .c:::" 

If a blanket, a doll, or /"./ '----
a n imaginary being can ~ / ~ ~ 
become a fri end to a child , ~ "-' \ ') \ 
why not a com puter ' (( 

On the surface , most 
computers are dull. A 
child can learn how to 
dred ge up all son s o f 
exc itin g ga Ines and 
programs from th e 
computer's memor y. But, in between garnes, the 
computer becomes lifeless. co ld . a nd nOl es pecia ll y 
likable or fri endl y. 

Havin g a "fr ie nd" program or o peratin g system 
would let you replace the computer's hea rtless 
mechanical she ll with a pe rsonality that is wa rm , 
sympathetic, and e njo yable fur a chilci lO inte ract 
with . 

How do you ge l started ' First, the child 's 
computer friend Inusl know certain things about 
the child . [t must a lso kn ow something aho ut it self. 

For example , the computer fri end m ll st have a 
name. 

j o nathan Long, of Chapel Hill , No rth Carolina, 
sent me a "name" program that he wrote for his 
Atari compule r. T he progralTI creates random 
four-letter names by altern ating between conson
ants and vowels. Sli ghtl y modifi ed, th is is what 
J onathan 'S program looks like : 

4 DIM AS( 1),TITLES(4) 7 CONSONANTS(20) , VDWELS( 
6) ,NAMES(20) 

S CONSONANTS:"BCDFSHJKLHNPQRSTVWXI " 
6 VOWELs:"AEIOUY~ 

20 FOR OPER=1 TO 4 
50 IF OPER=2 OR OPER=4 THEN LET LETTER&INT(R 

ND(0)'6)+I:NAMES=VOWELS:GOTO 80 
60 LET LETTER=INT(RND(0)'20)+1 
70 NAMES = CONSONANTS 
80 AS = NAMES(LETTER,LETTER) 
~O TITLES(LEN(TITLE')+I)-A' 
100 NEXT OPER 
110 GRAPHICS 2:POKE 752,I : SETCOLOR 4,O,0:SET 

COLOR 2,0,0 
114 ? "{CLEAR}" 
115 POSITION 2,1 
120 ? 16; "hIl!Ilo{A}" 
121 POSITION 2,3 
122 ? '0;-1 AH A COMPUTER." 
123 POSITION 2,5 
125 ? '6;"~~.~~~~.~~.{3 ~). 
130 POSITION 2,7 
135 ? '6;TITLE' 
199 END 

J onathan 'S program could be inse rted in a 
"computer fri e nd" operating system or master 
program . It wou ld make your computer be a friend 
with man y names. Routinely, j onathan 's program 
spouts o ut names th at sound e thni c. or normal , o r 
ali e n , orjust plain we ird. 

In add ition to kn owin g its name, th e compute r 
fri e nd should know something about itself. What 
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it "knows" can be either factual or completely-

made up.

Next, the computer friend should know your

child's name. And the names of your child's best

friends, his brothers or sisters, his pets, and the

names of the child's other imaginary friends.

Third, the computer friend must know impor

tant details about the child's life. For example: the

child's birthday, what grade (if any) he is in ai

school, who his teachers and babysitters are, what

color hair he has, and so on.

Is the child a boy or girl? The computer friend

should know.

What is the child's address? What's the name

of the town?

What are his likes? What does he think is

yucky?

Whai TV programs does he watch? What are

his favorite books? Does he like ice cream cones?

Pizza? Broccoli with ketchup?

All these things and more a good computer

friend should know.

What Kind Of Friend Am I?

Friends come in all shapes and sizes. Some are silly.

Some are serious. Some are smart. Others are not

so smart. Some are aggressive, possessive, and

bold. Others are soft, gentle, and sympathetic.

Some friends are all these things at different

times.

If a computer tried to mimic human friends, it

would have an identity crisis. Its program would

become huge, unwieldy, and complex.

Our computer friends need not be super-

intelligent. They need not be like human friends at

all. Trying to act human is hard for computers.

Let your computer friend act like a computer.

Let it do the tilings that are friendly, yet also are

easy for a computer to do, not hard.

For example, your computer friend can be a

good listener.

Think about all the limes you were anxious to

tell someone about something very important. And

nobody listened.

Your human friends care about you. But often

they are too wrapped up in their own problems

and interests to listen to things that are important

to you.

And if you talk too long, human Friends may

interrupt you, or become angry or bored.

But not a computer friend. You can talk to a

(properly programmed) computer friend until you

run out of things to say — or pull out its plug.

And it's not like pouring all your feelings,

your ideas, your joys and your fears down into the

Black Hole of Calcutta. (Which is what it's like

when you talk to people sometimes.)

The computer can remember. You can teach it

to remember everything (within its memory limita

tions). Or just bits and pieces. Or after codewords

like 'THIS IS VERY IMPORTANT!"

Or you can teach it to spit everything back at

you. That way you can see wThat you sound like.

What other things can you think of that are

among a computer's strengths and also help make

it a good friend?

A Friend, Hero, Teacher, or Pet?

You can program your computer to have one

personality — or several, h might be a shrewd sleuth

like Sherlock Holmes. It might be brilliant - but

absent-minded — like a nutty inventor. It might be

stuffy or laid back, happy or moody, gossipy and

inquisitive, or secretive and sly. It's up to you.

Or it might not be a friend at all. It might be

something more. For example, the computer might

be a hero, programmed to act like the child's favor

ite pro basketball star, or a comic book character,

or a rock singer, or a beautiful actress or model.

Or the computer could be a teacher. Not just

the types of computers we see today with teaching

programs. The computer would have some aspects

of a good teacher's personality. It would be warm

and friendly. It would never lose its patience. It

would guide your child toward various learning

activities — programs — stored on the machine. It

would be a friend with a single goal. And the goal

is learning.

Have you ever heard a computer bark? ()r

meow?

It could, you know, li it were your child's pet.

Computer pets could be a godsend! Especially

in cramped, tiny apartments in big cities. Especially

where real, live animal pels are not allowed.

Just think: you would never have to potty train

or paper train your child's computer pel. You

would never have to clean its litter box. Or give it

baths. Or take it to the vet.

Yet a computer pet could be very rewarding.

Like a computer friend, it could be a companion to

your child. And your child could train it herself.

She might train it to "fetch," or solve puzzles, talk,

do tricks, or tell jokes.
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it "knows" can be e ithe r factual or completel y 
made 1I p. 

Nex t. the compute r fr iend should ki,ow your 
child 's na me. And the names o f yo ur child 's best 
fri ends, his brothe rs or siste rs, his pets, a nd the 
na mes o f the child 's olher imagina ry fri ends. 

Third , the compute r fr iend must know impor
talll d etai ls about the child 's life. Fo r example : the 
child 's birthday, what grad e (if any) he is in at 
schoo l, who hi s teache rs and babysitt.e rs are, what. 
colo r hair he has, and so all. 

Is the child a boyar girl ? The computer fri end 
shou ld know. 

What is the child 's address' What's the name 
o f th e tow n? 

What a re hi s likes) ' ''' hat d oes he think is 
yucky) 

Whal TV programs does he watch ) What a re 
hi s favorit e books? Does he like ice cream cones? 
Pizza' Brocco li with ketchup) 

All these things and mo re a good compute,' 
fri end should kn oll'. 

What Kind Of Friend Am I? 
Frie nds come in all shapes and sizes . SOITI e are sill y. 
Some are se ri o us . Some are smart. Olhers are n Ol 

so Slll an. Some are aggressive, possess ive, and 
bold, O thers are soft, gentle , and sympathetic, 

Some fri ends are a ll these things at diffe rent 
limes . 

Ir a compu le r tried La mimic human fri ends, it 
wo uld have an id e ntity crisis . Its program wo uld 
become huge, un wield y, and complex. 

O ur compute r fri ends need np t be supe r
inte lligen t, T hey need not be li ke human fri ends at 
all. T ryin g La act human is hard for compute rs. 

Le t yo ur compute r fri end act like a compute r. 
Let it do th e thin gs th at are fri end ly, yet also are 
easy Fo r " com p ute r to d o. not hard . 

Fo r exa mple . yo ur computer fri e nd Ca n be a 

g<"~ Ii","" (;J~ 

T liink abo ut all th e tim es you \,'ere anx io us to 
tell someone abo ut some thin g ve ry inlpo n anl. A nd 
nobod v li ste ned . 

Y~ur human friends care abo ut )'o u. But o fte n 
they are too wrapped up in their own problems 

and inte rests to liste n to thin gs th at are impo rlanl 
to you. 

And if yo u ta lk too long, human fri ends llIay 
in te rrupt you , o r become an g ry or bored . 

But no t a compute r fri e nd . YO LI ca ll ta lk to a 
(pro perly programmed) compute r fri e nd until yo u 
run out of things to say - or pull out its plu g, 

And it's not like pouring all your Feelings, 
yo ur ideas, your joys and yo ur fears do wn inlO th e 
Black Hole 01' Calcutta . (Which is what ii 's like 
when you talk to peo ple sometimes.) 

The computer ca n re me mbe r. Yo u ca n teach it 
to re me mbe r everythin g (w ithin its me mo ry li m ita
ti ons) . O r j ust bits and p ieces . Or after codewords 
like "THI S IS VERY IMPORTANT!" 

O r yo u can teach it to sp it eve ryth ing bac k at 
you . T hat \,'ay you' can see what yo u souncllike . 

What o th er things can ),011 think o f tha t are 
among a compu te r's stre ngths a nd a lso he lp ma ke 
it a good frie nd ? 

A Friend, Hero, Teacher, ar Pel? 
Yo u can program your compute r to have o ne 
pe rsonality -or seve raL It might be a shrewd sle uth 
like Sherlock Holmes. I t might be bril li anl - but 
absent-minded - like a nutty in ve ntor. It might be 
stuffy or laid back, happy or mood y, goss ip y and 
inquisiti ve, o r secreti ve and sly. It's up to yo u, 

O r it might not be a fri end at a lL It might be 
some thin g mo re. Fo r example, th e compu te r might 
be a he ro , progra mmed to act like the child 's favo r
ite pro bas ketball sta r, o r a comic book cha racter , 
o r a rock singer, o r a beautiful actress o r mode l. 

O r the compu te r coulCt be a teache r. Not just 
lhe ty pes of computers we see today with teaching 
j)l"ograms. The compu ter \" o uld have some aspects 
o f a goocl teacher 's personality. It lI'o uld be lI'a rm 
a nd fri end ly. It would never lose its pa lie nce. II 
would g uide yo ur child toward va rio us learning 
aClivities - programs - sto red o n th e machine. II 
wo u ld be a friend with a single goaL And the goal 
is lea rnin g. 

Have you ever hea rd a com pUl er bark ? O r 
meow? 

It could , you kn ow. tr it we re you r child 's pet. 
Computer pets co uld be a god send ! Es pec iall y 

in cra mped , tin y apartments in big citi es . Especia ll y 
whe re rea l. li ve animal pe ts are no t a llowed . 

Just lhink: you would ne\'e r have to pOll y traill 
o r pape r train you r child's compu ler pet. Yo u 
wo uld never have to clean its litte r box. O r g ive it 
baths. Or ta ke it to the ve l. 

Ye t a computer pet cou ld be ve ry rewa rding. 
Like a com puter fri end , it could be a compan ion to 
your child . And yo ur child could tra in it he rse lf. 
She might tra in it to "fetch ," or solve puzzles, ta lk , 
d o tricks, or te ll jokes. 
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Granted, a computer pet is not soft and cuddly

like a warm kitten or a fluffy rabbit or gerbil. But

turtles and goldfish aren't cuddly either, and they

make popular pets.

And why stick to pets that are common?

A child can create a computer pet unlike any

animal on earth. He

can fabricate' it

directly from his C v
imagination or his Mjl-*

dreams.

How many legs does

the pet have?

I low many eyes?

Does the pet have

feathers, fur. scales,

or skin?

What color?

What does the pet

eat?

For answers to all

these questions, just

ask voui child.

What does the pet look like? You and your

child can draw the pet on the picture screen.

What does the pet sound like? Use your com

puter's SOUND command.

Your child's pet can be a monster, a dragon, a

dinosaur, or a schmoo. Or a nice brown pony. And

your child could learn all about ponies and horses

as she created her pet.

In fact, having a computer pet could be a first

step toward owning and caring for a real, live pel.

Your child could learn all about her computer pet.

If it lived, thrived, and was happy, perhaps she

could graduate to the real thing.

Or a child might have several computer pets

and several real pets.

Orjust computer pets.

You and your child decide.

The Creature Inside The Computer

This column is called the "World Inside the Com

puter." In earlier columns I talked about the shape

of that world and the shape of the worlds to come.

There are worlds inside your computer. But

there are creatures inside your computer, too. In

fact, your computer is swarming with them.

The creatures are really programs. You can

write them yourself. Once they are written, your

child should be able to call them up just like she'd

whistle for her dog when she woke up, or cry "Here,

kitty, kitty!"

Your computer is like a puppet theater filled

with creatures that aren't real, yet are, nevertheless,

very lifelike and entertaining. Your child should be

able to put his hands inside the computer "puppets,"

then bring them to life, control

them, and interact with

them. The more puppets,

the richer the child's experi

ence with the computer.

Silting your child in front of

the computer could become

is exciting as turning him loose

in a big-chy zoo.

Building The Computer Zoo

In this column, we have looked at a couple of the

issues related to giving your computer a personality,

hi the next three columns we will turn to specific

programs that impart a simple personality to your

family or school's computer. In the September

column we'll build a computer friend. In the Oc

tober column we'll modify and expand the friend

to become a friendly teacher. And, in the November

column, we'll create a computer pet. As always, I'm

looking forward to hearing your comments, sug

gestions, and ideas. What kind of pet should we

create? A dog? A cat? A dragon? A horse? What do

you think?

Write and let me know. ®

FORTH programmers:

COMPUTE! is

looking for screens

and applications

articles,

MEMOREX
FLEXIBLE DISCS
WE WILL NOT BE UNDER

SOLD!! Call Free {800)235-4137

for prices and information. Dealer

inquiries invited and CO D 's

accepted

PACIFIC

EXCHANGES

100 Foothill B!vd

San Luis Obispo. CA

93401. inCal.call ^^_

(800) 592-5935 or ^SH
(805)543-1037 ■■■■

August. 1982 Issue 27 COMPUTE! 83 

Gra nted , a com p ute r pet is not soft a nd cuddl y 
like a wa rm killen or a flu ffy rabbi t or ge rbil. But 
turtles a nd go ldfish aren 't cuddly eithe r, and they 
ma ke popula r pe ts. 

And why stick to pe ts that are cOln mon? 
A child can crea te a compute r pet unlike any 

animal on ea rth. He 
can fab ri cate· it 
d irectl y f'rom hi s 
im agin atio n or his 
d reams . 

How ma ny legs does 
the pe t have? . 

How lllall Y eyes? 
Does the pet have 

feathers. fu r. sca les, 
or ski n? 

Wha t colo r ' 
Wha t does the pet 

eal ? 
For answers to all 

these questions. just _ 
ask yo ur chi ld. -

What does the pet look like? Yo u and yo ur 
child ca n d raw th e pet on the piclUre screen. 

What does the pet sound like? Use yo ur com
pUle r's SOUN D comma nd. 

Your child 's pe t can be a monste r, a dragon: a 
dinosa ur. o r a schmoo. O r a nice brown po ny. And 
your child could lea rn all about ponies a nd ho rses 
as she created he r pe l. 

In fact, hav in g a C0 l11puter pet could be a first 
step toward owning and caring fo r a rea l, Ji ve pe l. 
Your child could lea rn a ll abo ut her com p uter pe l. 
If' itli ved , thri ved , and was happy, perhaps she 
could gradua te LO the rea l thing. 

O r a child might have seve ral com p uter pelS 
and seve ra l rea l pets. 

O rjust compute r pets. 
Yo u a nd your child dec ide . 

The Creature Inside The Computer 
T his column is call ed the "World Inside the Com
pu t.e r ." In ea rli e r co lumns I talked abou t the sha pe 
of t.hat wo rld and the shape o f the worlds to come. 

T he re a re wo rlds inside your computer. But 
the re are crea lUres ins ide your computer , LOO . In 
fac t, yo ur compu ter is swarming wi th them . 

T he creatures are reall y programs. You can 
write the m yo urse lf. Once they are wri tten, your 
child should be able to call the m up just li ke she'd 
whistle for he r d og when she woke up, or cry " He re, 
ki tty, kill)' !" 

Your compu ter is like a puppet theate r fill ed 
with crea tu res that aren't rea l, yet are , nevertheless , 
ve ry life li ke a nd e nte rtaining. Your child should be 
able LO pu t his hands inside the compute r "puppets," 

then bring them LO life, control 
them, and interact with 

the m. T he mo re pu p pets, 
the r iche r the child 's expe ri 

ence with the compute r. 
Silting you r child in front of 
the compute r cou ld become 

as exciting as turning him loose 
in a big-city zoo. 

Building The Computer Zoo 
I n this column , we have looked at a couple o f the 
issues rela ted to g ivin g yo ur COIll puter a persona li ty . 
[ n the next three columns we wili lU rn LO specific 
progra ms that impa rl a simple pe rsonality LO yo ur 
fa mil y o r school's compu te r . I n the September 
co lu mn we' ll build a compu te r fri end . In the Oc
LObe r column we'll mod ify and ex pand the frie nd 
LO become a fri endly teac he r. And , in the 'Jovember 
co lumn . we' ll create a computer peL As always, rm 
look in g forwa rd to hearing your com ments, sug
gesti ons, a nd ideas . What kind of pet should we 
crea te? A dog? A cat? A d ragon ) A horse? Wh at do 
yo u think ' 

Write and lel me kn ow. © 
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This program gets smarter every time you use it. It shows

one way a computer could ''learn." For Atari and

Commodore computers.

Guess That
Animal!
Simulating Learning

In Computers

Daniel Hastie

Garland, TX

The human mind learns by associating new infor

mation in some way with old information. But how

should this be modeled in a computer? The answer

to this question depends on the type and volume of

information. I would like to propose a game where

a modest amount of simple information makes a

binary tree appropriate. Branches can be labeled

so that the ordering of the data is not critical.

The Modeling Approach

Guessing an animal is a game which many children

approach on a random basis. Especially when the

starting letter is given, the child begins a scan

through his "animal vocabulary" looking fora

possible match with any entry beginning with that

letter. Since there is no evidence that information

is filed in their little heads alphabetically, this is

usually a very hit-or-miss approach.

A more advanced player immediately begins a

binary search by asking a series of Yes or No ques

tions about the animal to distinguish the category

to which it belongs. This enables him to search a

smaller memory region (assuming associated items

are stored closely together) and find the animal's

name. We would like to simulate this approach

with the computer.

The Program

Some time ago I found a program by Mike

Gabrielson in Recreational Computing which pre

sented the idea of a computer guessing an animal

type, but the listing provided was in Pascal and it

wasn't clear to me at the time how to adapt it to my

PET. However, that planted the idea which finally

sprouted and grew into Program 1.

Let's walk our way through the program and

hit the key points. After reading the data file (re

freshing its "animal memory") and printing a

starting message, a set of questions to be used with

every game is asked. These starter questions are

labeled by an "S" in the T$ array. I chose to use

three starter questions producing eight initial

entries or tree limbs. This cuts down on redundant

questions in the various main branches (see Figure

1). You might experiment with more if you find

redundancy increasing.

To these questions, an answer string is formed

by concatenating [chaining together] the responses

into QA$ in line 410. Then a search is started,

looking through array T$ for a match to QA$.

When found, the corresponding entry in array

QS is printed. Initially, this will be a branch tip

(a final guess), but it is handled the same as any

other distinguishing question. Again the answer is

concatenated and a new search initiated. If no

match is found, then the computer branches down

to line 450 in the program. If the last answer was

yes, the computer was successful in finding the

Figure 1. Comparison of Tree Branching Techniques

YYY YYN YNY YNN NYY NYN NNY NNN

Domestic?

Four Feet?

Binary Tree With Redundant Branches

YYY YYN YNY YNN NYY NYN NNY NNN

Eat Meat?

Domestic?

Four Feet?

Tree With Eight Main Branches
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This program gels smarler every time you 'Use it. It shows 
one woo)' a compuler could "leam." For Atari and 
CO llttlwdore com.puters. 

Guess That 
Animal! 
Simulating Learning 
In Computers 
Daniel Hastie 
Garland. TX 

T he human mind lea rns by associating new infor
mation in some way with old information. But how 
should this be modeled in a compute r? T he answer 
to this question depends on the type and volume of 
info rmation. I would like to p ropose a game where 
a modestamount o f simple infonnation makes a 
bina ry tree appropriate. Branches can be labeled 
so that the ordering of the data is not critical. 

The Modeling Approach 
Guess ing an animal is a game which many children 
approach on a random basis. Es peciall y when the 
sta rting letter is give n, the chi ld begins a scan 
through his "animal vocabula ry" looking for a 
possible match with any entry beginning with that 
lette r. Since the re is no ev idence that info rmati on 
is fi led in their little heads alphabetica ll y, this is 
usuall y a ve ry hit-or-miss approach. 

A more advanced playe r immediately begins a 
binary search by asking a seri es of Ves or No ques
tio ns about the animal to distinguish the category 
to which it belongs. T his enables him to sea rch a 
smaller memo ry region (assuming associated ite ms 
are stored closely together) and find the animal's 
name. We would like to sim ulate this approach 
with the compu te r. 

The Program 
Some time ago I found a program by Mike 
Gabrielson in R ecreational Com/mting which pre
sented the idea o f a compute r guessing an animal 
type, bu t the li sting provided was in Pascal and it 
wasn't clea r to me at the time how to adapt it to my 
PET. However , that planted the idea which fin ally 
sprou ted and grew into Program I. 

Let's walk our way tlirough the program and 
hit the key poin ts. After readi ng the data fil e (re
fres hing its "animal memory") and printing a 
sta rting message, a set of questi ons to be used with 
eve ry game is as ked . These starter questions are 

labeled by an "5" in the T $ array. I chose to use 
three sta rter questions producing eight initial 
entries or tree li mbs. T his cuts down on redundant 
questions in the va rious main branches (see Figure 
I). Voumight ex periment with more if yo u find 
redundancy increasing. 

T o these questions , an answer string is form ed 
by concatenating [chaining together] the respo nses 
into QA$ in line 4 10. T hen a search is started , 
looking through array T $ for a match to QA$. 
When found , the corresponding entry in a rray 
Q$ is printed . In itially, this will be a branch tip 
(a final guess), but it is hand led the same as an y 
other d istinguishing question. Aga in the answer is 
conca tena ted and a new search in itiated. If no 
match is fo und , then the computer branches down 
to line 450 in the program. If the last answer was 
)'es, the compu te r was successfu l in findin g the 

Figure 1. Comparison of Tree Branching Techniques 

YYY YYN YNY YNN NYY NYN N NY NNN 

Y N 

Y N 

Four Feet? 

Bi nary Tree With Redundant Branches 

YYY YYN YNY YN N NYY NYN NNY NNN 

Eat Meat ? 
Do mestic? 
Four Feet? 

Tree With Eig ht Main Branches 
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Figure 2. Sample conversation between computer and

human. (Human responses between stars.)

THINK OF AN ANIMAL AND I

WILL TRY TO GUESS IT.

PRESS SPACE BAR WHEN READY

DOES IT HAVE FOUR FEET?

IS IT DOMESTIC?

DOES IT EAT MEAT?

IS IT A DOG?

I GIVE UP, WHAT IS IT?

**Y**

**Y**

**Y**

**A CAT**

WHAT WOULD BE A GOOD QUESTION TO

TELL THAT FROM A DOG?

**DOES IT BARK?**

WHAT WOULD BE THE RIGHT ANSWER

FOR A CAT?

WOULD YOU LIKE TO TRY AGAIN?

* * y * *

THINK OF AN ANIMAL AND I

WILL TRY TO GUESS IT.

PRESS SPACE BAR WHEN READY

DOES IT HAVE FOUR FEET?

IS IT DOMESTIC?

DOES IT EAT MEAT?

DOES IT BARK?

IS IT A CAT?

GOOD, I GUESSED IT!

WOULD YOU LIKE TO TRY AGAIN?

**Y**

**Y**

animal and, after an appropriate message, asks if

another game is desired.

The interesting part is the sequence of steps

processed if the last answer is no. Giving up, the

computer asks what the animal is and what question

could be asked to help distinguish the animal from

what the computer guessed. Then the proper

answer for this animal is requested (see Figure 2).

The old final guess is cut off from its place in the

tree, and the new question fork NQ$ (with the new

animal as one of its tips) is grafted in. Then the old

final guess is grafted back in as the second tip of

the fork. Figure 3 shows the horticultural image.

The two tips are also keyed with the appropriate

answer string in array T$ and play begins again.

If the human player decides to stop, the com

puter updates its memory base, erasing the old and

saving the new one. The next time someone plays

"Guess That Animal!" the computer will be smarter.

Watch out! It may do better than you!

For tape-bound systems, use Figure 4 to replace

the disk commands with appropriate tape
commands.

But where did the original data comeirom?

Not to worry; use Program 2, the Data Starter

program.

Figure 3. Branch Grafting Procedure

Is it a dog?
Is it a cat?

Does it bark?

Figure 4. Program Changes for Tape Operation

130 PRINT"PUT ON DATA TAPE"

140-170 DELETE

180 OPEN 1,1,0,"ANIMAL DATA"

780 PRINT"REWIND DATA TAPE, PRESS

SPACE BAR WHEN READY"

790 GET A$: IF A$<>" " THEN 790

810 OPEN 1,1,2,"ANIMAL DATA"

For DATA STARTER, replace line 120 in Program 2 with

the statement shown in 810 above.

Program 1. PET/CBM Version

100 REM *** GUESS THAT ANIMAL!

110 DIM T$(100), Q$(100)

120 G$="GOOD, I GUESSED IT!"

130 PRINT"WHAT DRIVE ARE YOU USING?
n

140 :GET DN$

150 : IF DN$="1" OR DN$="0" THEN 17

0

160 :G0T0 140

170 REM *** READ STORED DATA ***

180 OPEN 1,8/2,DN$+":ANIMAL DATA,S,

R"

190 INPUT#1,NS,N

200 FOR 1=0 TO N

210 :INPUT#1, T$ (I) , Q$(I)

220 NEXT : CLOSE1

230 :

240 REM *** START GAME ***

250 PRINT CHR$(147): REM CLR SCREEN

260 PRINT"THINK OF AN ANIMAL AND I"

270 PRINT"WILL TRY TO GUESS IT."
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Figure 2. Sample conversation between computer and 
human. (Human responses between stars.) 

THINK OF AN ANIMAL AND I 
WILL TRY TO GUESS IT. 

PRESS SPACE BAR WHEN READY 

DOES IT HAVE FOUR FEET? 
IS IT DOMES'l'IC? 
DOES IT EAT MEAT? 
IS IT A DOG? 
I GIVE UP, WHAT IS IT? 

**y** 
**y** 
**Y** 
**N** 
**A CAT** 

WHAT WOULD BE A GOOD QUESTION TO 
TELL THAT FROM A DOG? 
**DOES IT BARK?** 
WHAT WOULD BE THE RIGHT ANSWER 
FOR A CAT? **N** 
WOULD YOU LIKE TO TRY AGAIN? 
**.Y** 

THINK OF AN ANIMAL AND I 
~lILL TRY TO GUESS IT. 

PRESS SPACE BAR WHEN READY 

DOES IT HAVE FOUR FEET? 
IS IT D011ESTIC? 
DOES IT EAT MEAT? 
DOES IT BARK? 
IS IT A CAT? 
GOOD, I GUESSED IT! 

**y** 
**y** 
**y** 
**N** 
**y** 

WOULD YOU LIKE TO TRY AGAIN? 

animal and, after an appropriate message, asks if 
another game is desired . 

The interesting part is the sequence of steps 
processed if the last answe r is no. Giving up , the 
compute r as ks what the animal is and what question 
could be as ked to help distinguish the animal fro m 
what the computer guessed. Then the proper 
answer for this animal is reques ted (see Figure 2). 
The old final guess is cut off from its place in the 
tree, and the new questio n fork NQ$ (with the new 
animal as one o f its tips) is gra fted in. T hen the old 
final guess is grafted back in as the second tip of 
the fork. Figure 3 shows the ho rticultural image. 
The h l'o tips are also keyed with the appropriate 
answer string in array T $ and play begins again. 

I r the human player decides to stop, the com
pute r updates its memory base, erasing the old and 
saving the new one. The next time someone plays 
"Guess T hat Animal! " the computer will be smarter. 
Watch o ut! It may do bette r than you ! 

Fo r tape-bo und systems, use Figure 4 to replace 
the disk commands with appro pria te ta pe 
commands. 

But where d id the original data come.from ? 

Not to worry; use Program 2, the Data Starter 
program. 

Figure 3. Branch Grafting Procedure . 

Is it a dog? 

N 

) 
Is it a cat? 

Figure 4. Program Changes for Tape Operation 

130 PRINT"PUT ON DATA TAPE" 
140-170 DELETE 
180 OPEN 1,1,0,"ANIMAL DATA" 

780 PRINT"REWIND DATA TAPE, PRESS 
SPACE BAR WHEN READY" 
790 GET A$: IF A$<>" " THEN 790 
810 OPEN 1,1,2,"ANIMAL DATA" 

For DATA STARTER, replace line 120 in Program 2 with 
the statement shown in 8 f 0 above. 

Program I. PET/CBM Version 

100 REM *** GUESS THAT ANIMAL! 
110 DIM T$(l00), Q$(100) 
120 G$="GOOD, I GUESSED IT!" 
130 PRINT"WHAT DRIVE ARE YOU USING? 

" 
140 :GET DN$ 
150 : IF DN$="I" OR DN$~"0" THEN 17 

o 
160 : GOTO 140 
170 REM *** READ STORED DATA *** 
180 OPEN 1,8,2,DN$+":ANIMAL DATA,S, 

R" 
190 INPUT#1,NS,N 
200 FOR 1=0 TO N 
2 1 0 :INPUT#I, T$(I), Q$(I) 
220 NEXT : CLOSEI 
230 
240 REM *** START GAME *** 
2 5 0 PRINT CHR$(147): REM CLR SCREEN 

2 60 PRI NT"THINK OF AN ANIMAL AND I" 

27 0 PRINT"WILL TRY TO GUESS IT." 
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280 PRINT: PRINT"PRESS SPACE BAR WH

EN READY"

290 GET A$: IF A$<>" " THEN 290

300 REM SET UP ANSWER STRING AND PO

INTER

310 QA$="": REM NULL ANSWER STRING

320 FOR ZZ=0 TO NS: GOSUB 370: NEXT

330 FOR I=NS+1 TO N: IF T$(I)=QA$ T

HEN 350

340 NEXT: GOTO 450: NO MATCH FOUND

350 ZZ=I: I=N: NEXT

360 GOSUB 370: GOTO 330

365 :

370 PRINT Q$(ZZ);: REM PRINT & GET

ANSWER

380 : GETA$

390 : IF A$="Y" OR A$="N"THEN 410

400 : GOTO380

410 QA$=QA$+A$

4 20 PRINT" ";A$

4 30 RETURN

440 :

450 REM *** GUESSED IT OR GIVE UP**
*

460 : IF A$="Y" THEN PRINT G$ : GOT

0 700

470 PRINT"I GIVE UP, WHAT IS IT";

480 INPUT NA$

490 PRINT: T$=Q$(ZZ): TL=LEN(T$)

500 PRINT"WHAT WOULD BE A GOOD QUES

TION TO"

510 PRINT"TELL THAT FROM "; RIGHTS <

T$,TL-6)

520 INPUT NQ$: REM NEW QUESTION

530 IF RIGHT$ (NQ$,1)<>"?" THEN NQ$ =

NQ$+"?"

540 PRINT"WHAT WOULD BE THE RIGHT A

NSWER"

PRINT"FOR "NA$;

:INPUT A$ :RA$=LEFT$(A$,1)

: IF RA$="Y" OR RA$="N" THEN 59

0

:GOTO560

N=N+1: PA$=LEFT$(QA$,LEN(QA$)-1

5

5

5

50

60

70

580

5

6

6

6

6

6

90

00

10

20

30

40

REM *** REPLACE FINAL GUESS WIT

H NEW QUESTION

T$=Q$(ZZ) : Q$(ZZ)=NQ$

X$="N": Z$="Y"

: IF RA$="N" THEN X$="Y": Z$="

N"

650 REM *** ADD OLD & NEW FINAL GUE

SS

660

670

680

690

700

710

720

730

740

750

760

770

780

790

795

800

810

820

830

840

850

860

T$ (N)=PA$ + X$: Q$(N)=T$: N=N+1

T$(N)=PA$+Z$: Q$(N)="IS IT "+NA

$ + " ? "

PRINT

PRINT"WOULD YOU LIKE TO TRY AGA

IN?"

GETA$

IF A$ = "N" THEN 770

IF A$="Y" THEN 250

GOTO710

REM *** SCRATCH OLD DATA AND SA

VE NEW

OPEN 1,8,15:PRINT*1,"S"DN$":ANI

MAL DATA"

CLOSE1

C$=CHR$(13)

OPEN 1,8,2,DN$+":ANIMAL DATA,S,

W"

PRINT#1, NS;C$;N;C$;

FOR 1=0 TO N

: PRINT#1, T$(I);C$;Q${I);C$;

NEXT: CLOSE1

END

Program 2. PET/CBM Version

1

1

1

1

1

1

1

1

00

10

20

30

40

50

55

60

170

1

1

2

2

2

2

2

2

2

2

80

90

00

10

20

30

40

50

60

70

280

REM

N=10

DATA STARTER

: NS=2:

OPEN1,8,2,"0

PRINT#1, NS;

FOR

READ

1=0 TO N

T$, Q$

Q$=Q$+"?M

PRINT#1, T$;

NEXT

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

: CLOSE1

C$=CHR$(13)

:ANIMAL DATA,S,W"

c$

c$

:

S,DOES

S,IS IT

S,DOES

NNN,IS

NNY,IS

NYN,IS

NYY,IS

YNN,IS

YNY,IS

YYN,IS

YYY,IS

IT

IT

IT

IT

IT

IT

IT

IT

;N;

;Q$
END

IT

c$

;C$;

HAVE FOUR FEET

DOMESTIC

IT

A

AN

A

A

AN

A

A

A

EAT MEAT

WORM

EAGLE

CHICKEN

MAN

ELEPHANT

WOLF

COW

DOG

Program 3. Atari Version

ANIMAL! ««*

ft OF ANIMALS. ADJUST

100 REM «»* BUESS THAT

110 MXA-50:REM MAXIMUM

FOR MEMORY SIZE

115 DIM T*<MXA*10),T2*(30),TL(MXA),Q*(MXA*30
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280 PRINT: PRINT"PRESS SPACE BAR WH 
EN READY" 

290 GET A$ : IF A$<>" " THEN 290 
300 REM SET UP ANSWER STRING AND PO 

INTER 
310 QA$="": REM NU LL ANSWER STRING 
320 FOR ZZ=0 TO NS : GOSUB 370: NEXT 

330 FOR I=NS+l TO N: IF T$(I)=QA$ T 
HEN 350 

340 NEXT: GOTO 450: NO MATCH FOUND 

350 
360 
365 
370 

380 
390 

400 
410 
420 
430 
440 
450 

ZZ=I: I=N: NEXT 
GOSUB 370: GOTO 330 

PRINT Q$(ZZ) ;: REM PRINT & GET 
ANSWER 

GETA$ 
IF A$= "Y" OR A$= "N"THEN 410 

GOT0380 
QA$ =QA$+A$ 
PRINT" "; A$ 
RE TURN 
. 
REM *** GUESSED IT OR GIVE UP** 

* 
460 IF A$="Y" THE N PRINT G$ : GOT 

o 700 
470 PRINT"I GIVE UP, WHAT IS IT"; 
480 I NPUT NA$ 
490 PRINT: T$=Q$ (ZZ): TL=LEN(T$) 
500 PRINT "W HAT WOULD BE A GOOD QUES 

TION TO" 
510 PRINT"TELL THAT FROM "; RIGHTS( 

T$,TL-6) 
520 INPUT NQ$: REM NEW QUESTI ON 
530 IF RIGHT$(NQ$ ,I) <>"?" THEN NQ$ = 

NQ$+ " ? II 
540 PRINT"WHAT WOULD BE THE RIGHT A 

NSWER " 
550 PRINT"FOR "NA$; 
560 :INPUT A$ :RA$=LEFT$(A$,I) 
570 : IF RA$= "Y" OR RA$= " N" THEN 59 

o 
580 : GOT0560 
590 N=N+l: PA$=LEFT$(QA$,LEN(QA$)-1 

) 

600 
610 REM *** REP LACE FINAL GUESS WIT 

H NEW QUESTION 
620 T$=Q$(ZZ): Q$(ZZ)=NQ$ 
630 X$ =" N" : Z$ =" Y" 
640 IF RA$= "N" TH EN X$="Y ": Z$=" 

N" 
650 REM *** ADD OLD & NEW FINAL GUE 

SS 

660 T$(N)=PA$+X$: Q$(N) =T$ : N=N+l 
670 T$( N) =PA$ +Z $ : Q$(N) ="I S IT "+NA 

$+"?II 
680 
690 PRINT 
700 PRINT"WOULD YOU LIKE TO TRY AGA 

IN?" 
710 : GE TA$ 
720 : IF A$="N" THEN 770 
730 : IF A$="Y" THEN 250 
740 :GOT07 10 
750 
760 
770 REM *** SCRATC H OLD DATA AND SA 

VE NEW 
780 OPEN l, 8 ,15 :PRINT'I,"S" DN$ ":ANI 

MA L DATA" 
790 CLOSEI 
795 
800 C$ =CHR$ (13) 
810 OPEN 1,8,2,DN$+":ANIMAL DATA,S, 

W" 
820 PRINT'I, NS;C$;N;C$; 
830 FOR 1=0 TO N 
840 : PRINT'I, T$(I);C$;Q$(I);C$; 
850 NEXT: CLOSE 1 
860 END 

Program 2. PET/CBM Version 

100 REM DATA STARTER 
11 0 N= 10: NS=2: C$ =CHR$(13) 
1 20 OPEN l, 8 , 2 ," 0:ANIMAL DATA,S , W" 
13 0 PRINT,I, NS;C$ ;N;C$ 
1 40 FOR 1=0 TO N 
150 READ T$, Q$ 
155 Q$=Q$ +" ? " 
16 0 PRINT, I, T$;C$;Q$ ; C$ ; 
170 NEXT: CLOSEl: END 
180 DATA S , DOES IT HAVE FOUR FEET 

19 0 
200 
2 10 
220 
230 
240 
250 
260 
270 
280 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

S ,I S IT DOMESTI C 
S ,D OES IT EAT MEAT 

NNN , IS IT A WORM 
NNY,IS IT AN EAGLE 
NYN ,I S IT A CHICKEN 
NYY ,I S IT A MAN 
YNN,IS IT AN ELEPHANT 
YNY, IS IT A WOLF 
YYN,IS IT A COW 
YYY,IS IT A DOG 

Program 3. Atari Version 

100 REM **. BUESS THAT ANIHAL~ ••• 
110 HXA-~O:REH MAXIMUM. OF . ANIMALS. ADJUST 

FOR MEMORY SIZE 
11'5 DIM TS (t1XAtl0). T2' (30). TL ( H XA). Q. 01XAt30 
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1 17

120

130

140

150

160

170

180

190

200

205

210

220

230

240

250

260

270

3OO

310

320

330

340

350

360

365

370

3B0

41O

430

440

45O

460

470

) , QL (MXA) ,G*(20) ,TEMP*<30) ,NA» <10) ,NQ*(3

1),FILE*(12)

DIM QA*(30)

B*="GoDd, I guessed it!"

500

510

520

521

530

535

540

550

560

570

590

610

620

630

640

650

660

665

670

675

680

690

7OO

710

720

OPEN #2,4,0,"K

PRINT "D*p» or

GET »2,AiIF

THEN 150

IF A-ASC("D")

"!GRAPHICS 0

BH«k? " j

flOASCC'T") AND AOASCC'D")

EEBSEQ" B? :FILE»-"D:THEN

ANIMAL.DAT":GOTO ISO

? "DfiSH": ? : ? "Position data

PLAY,":? "then press fT[=Ei[T[rr:

tape, press

" : F ILE*=*"C" !

TRAP 19O:OPEN #1,4,0,FILE*:GOTO 200

CLOSE «1|? "Error #";PEEK(195);" on read

ing...":? "Try again.":60TQ 14O

INPUT *tl . NS, N

FOR 1=0 TO N

INPUT #l,TEMP*:T*UtlO+l )=TEMP»: TL ( I >=LE

N(TEMP*)

INPUT tU.TEMPtsQ^tHSO+l^TEMPtiGL < I > =LE

N(TEMP*)

NEXT I:CLOSE #1:TRAP 4O0OO

REM ttt START GAME *tt

GRAPHICS 0

PRINT "Think of an animal and I"

PRINT "will try to guess it."

REM SET UP ANSWER STRING AND POINTER

QA*="":REM NULL ANSWER STRING

FOR 22=0 TO N5:G05UB 370:NEXT ZZ

FOR I-=NS+1 TO N:IF T*<I»1O+1,I*1O+TL<I)>

=QA* THEN 350

NEXT I:GOTO 450:REM NO MATCH FOUND

ZZ=I:I=N:NEXT I

GOSUB 370:GOTO 330

REM

? Q*(ZZ*30+l,ZZ«30+QL<ZZ>);

GOSUB 1000

QA*(LEN(QA*)+1)=CHR*(A>

RETURN

REM

REM «»* BUESSED IT OR GIVE UP ***

IF A«ASC("Y") THEN ? G*:GDTO 700

? "I GIVE UP, WHAT IS IT";

480 INPUT NA*:IF LEN(NA*)>10 THEN ? "** TOD

LONG **":? "WHAT IS IT";:GOTO 480

4*?O ? :T2* =Q*(ZZ»30 + l, ZZ*30+QL (ZZ) ) :TL = QL(ZZ

good question

";T2*(7)

to"

** TOO LONB lt":6

THEN NQ*(LEN(NQ*>

'** TOO LONG *t":G

inswer

? "What mouId be .

? "tell that from

INPUT NQ*

IF LEN(NQ*)>30 THEN ?

GTO 520

IF ND*(LEN(NQ$))<>"?"

1 ) = " ? "

IF LEN(NDJ)>30 THEN ?

OTO 520

? "What would be the right

? "for "; NA*; "?" ;

GOSUB 1OOO

IF AOASCCY") AND AOASCC'N") THEN 560

N=N+1:TEMP* = 0A*(1,LEN(QA*>-1 )

REM **t REPLACE FINAL GUESS WITH NEW QUE
STIDN

T2*=Q*(ZZ*30+l,ZZ*30+DL(ZZ))iQ*(ZZ*30+l,

2Z*30+LEN(NQ*))=NQ*:QL(ZZ)=LEN(NQ*)
X=ASC("N"):Z=ASC("Y")

IF A=X THEN X = Z: Z = A

REM *** ADD OLD & NEW FINAL GUESS

T* (N*10+l ,N*10 +LEN(TEMP*) )=TEMP«:T*(N*10

+LEN(TEMP»)+1)=CHR«(X):TL(N)=LEN(TEMP*>+
1

Q* (N*30+l,N*30 +LEN(T2«) >=T2*;QL(N)=LEN(T
2*):N=N+1

T*<N*1O+1,N«1O+LEN(TEMP«) )=TEMP*iT*(N* 10
+LEN(TEMP*)+1)=CHR*(Z)

TL(N)=LEN(TEMP*)+1

D* (N*30+l )="IS IT ":Q*(N*30 + 7)-NA»:Q*(N*

30+LEN(NA*)+7)="?":QL(N)=:LEN(NA*) +7

7 "Would you like to try again?";
GOSUB 1000

IF A=ASC("N") THEN 770

730 IF A=ASC("Y") THEN 250

740 BOTO 710

77O REM t»* SCRATCH OLD DATA AND SAVE NEW

7BO IF FILE*="C" THEN ? "Rewind data tape, p

ress PLAY and RECORD,"

790 IF FILE*="C" THEN ? "then press [EtlDHEtl "

BOO TRAP B05:0PEN #1,8,0,FILE*:GOTO BIO

B05 ? "Error #";PEEK(195);" when writing ani

mal file!":CLOSE #1:END

810 PRINT ttl;N5:PRINT #1;N

820 FOR 1=0 TO N

830 PRINT #1;T* ( 1*10+1, ItlO+TL(I))

B40 PRINT #1;Q*(1*30+1,I*30+0L(I))

850 NEXT I:CLOSE #1

B6O END

1000 REM GET Y/N RESPONSE

1OO5 POKE 752,1s? ■ "J:POKE 53279,O

1010 GET #2,A:IF A>96 THEN A=A-32

1020 IF flOASCC'Y") AND AOASCCN") THEN 101

0

1025 IF A=ASC("N") THEN 1040

1030 FOR R=l TO 3:? "E[=E<3 LEFT>";iFOR W-l T

0 5:NEXT W:? "YES<3 LEFT>"j:FOR W=l TO

5:NEXT WrNEXT R:GOTO 1050

1040 FOR R=l TO 3:? "[Z[£(2 LEFT} ";: FOR W=l TO

5:NEXT W:? "NDf2 LEFT}";;F0R W-l TO 5i

NEXT WiNEXT R

1050 POKE 752,O:? :RETURN

Program 4. Atari Version

100 REM DATA STARTER (ATARI)

110 NS=2:N=10:DIM Q*(3O),T*(10)

120 OPEN #1, 8, 0, "D:ANIMAL.DAT":REM USE OPEN*

1,B,O,"C:" FOR TAPE

130 ? #1;NS:? #1;N

140 FOR I=O TO N

150 READ T*,Q*

160 Q*(LEN(Q»)+1)="?"

170 '? #1;T*:? #1;0*
175 NEXT IjCLOSE #1sEND

180 DATA S,DOES IT HAVE FOUR FEET

190 DATA S,IS IT DOMESTIC

200 DATA S,DOES IT EAT MEAT

21O DATA NNN,IS IT A WORM

220 DATA NNY,IS IT AN EAGLE

230 DATA NYN,IS IT A CHICKEN

240 DATA NYY,IS IT A MAN

250 DATA YNN,IS IT AN ELEPHANT

260 DATA YNY.IS IT A WOLF

270 DATA YYN,IS IT A COW

280 DATA YYY,IS IT A DOG ©

PET - APPLE
MASTER GRADES PROGRAM: • Written by

teachers for teachers. Produces weekly, monthly

reports, progress letters to parents, class lists,

more- Disk Only $29.50

SUPER LIB: The ultimate Library Program. Flags

dup titles, handles up to 8,000 programs. Prints
one alpha'd list - Fast M.L. sort included. A

complete package to organize all your files.

Disk Only $29.50

For CBM 16/32k. all drives, Applesoft 3.2 or 3.3 DOS.
Master Grades requires CBM printer

PLEASE SPECIFY EQUIPMENT.
Midwest Software

P.O. BOX 214

FARMINGTON, MI48024
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) ,GL 01 XA) , 8 't(20), TEH P 't(30) , NAt( 1 0) ,NQ't(3 
ll, F I LE 't(12) 

117 DIH QA't(30) 
120 8''''''Gcc d , I Qu.ssed it!" 
130 OPEN *2,4,0, "K: ":GRAPHICS 0 
140 PRINT "u,.p. Dr !1:i ak7 "~ 

150 8ET H2,A:IF A<> ASC("T") AND A<> ASC("D") 
THEN 150 

160 IF A-ASC("D") THEN 7 " I:!:[!ii!a;":7 :FILE't - "D: 
ANIHAL.DAT":GOTO 180 

170 ? "u(IC;;[ii ": 7 :7 "Positicn d.ta tape, pr.s!i 
PLAY, ":7 "then pr-.ss ffiGiLi{!ffiC: "·: FILE't "' ''C'': 

? 

180 TRAP 190 :0PEN Hl,4,0,FILE;:GOTO 200 
190 CLOSE .1: 7 "Err-Dr- .";PEEK(195);" on re.d 

ing .. . ": 7 "Try aoain.":GOTO 14 0 
200 INPUT .1 , NS,N 
205 FOR 1=0 TO N 
210 INPUT .1,TEHP':T' ( I*10+1)=TEHP't:TL(I) - LE 

N(TEM P ' ) 
220 INPUT .1,TEHP$:C'(I* 30 +1) ~ TEMP;:CL(I) =LE 

N(TEHP$) 
230 NE XT I:CLOSE .1:TRAP 40000 
240 REH a,. START GAME '" 
250 GRAPHICS 0 
260 PRINT "Think of an animal and I" 
270 PRINT "will tr-y to guess it . ·· 
300 REM SE T UP ANSWER STRING AND POINTER 
310 QAS = "":REM NULL ANSWER STRIN6 
320 F OR ZZ=O TO NS:GOSUB 370:NEXT ZZ 
330 FOR I "' NS+l TO N: IF T'(I'10+1,I'10+TL(I» 

,.,QA' THEN 350 
340 NEXT 1:60TO 450:REH NO HATCH FOUND 
350 ZZ:sI: I "" N: NE XT I 
360 GOSUB 370 :60TO 330 
365 RE M 
370 ? C't(ZZ'30+1,ZZ'30+CL(ZZ»; 
380 GOSUB 1000 
410 QA;(L EN(QA'}+l) . CHR;(A) 
430 RE TU RN 
440 RE M 
450 REM .t. GUESSED IT OR GIVE UP •• t 
460 IF A-ASC("Y") THEN? G;:GOTO 700 
470 ? " 1 GIVE UP, WHAT IS IT"; 

480 INPUT NA;:IF LENCNA'»10 THEN ? "" TOO 
LONG "-: 7 "WHAT IS IT";:60TO 480 

490? :T2'=C;CZ Z'30+ 1 , ZZ'30+QL(ZZ » :TL=QL(ZZ 

500 7 " What would be a good que s tion to" 
510 ? "tell th a t fr-om ";T2'(7) 
520 INPUT NC$ 
5 2 1 IF LEN(NC;» 30 THEN? "., TOO LONG ',":G 

OTO 520 
530 I F NC$CLEN(NQ;» <> " ? " THEN NQ;(LENCNQ;}+ 

1)="7" 
535 IF LEN(NQ'» 30 THEN 7 " •• TOO LONG •• ·· :6 

OTO 5 20 
540 7 " What would b e the r-ight .nswer '· 
550 ? "for- "; NA'; " 7 "; 
560 GOSUB 1000 
570 IF A< >ASC("Y") AND A<} ASC("N") THEN 560 
590 N=N+1:TEHPS - QAS C1,LENCQAS) - I ) 
610 REM ••• REPLACE FINAL GUESS WITH NEW QUE 

STION 
620 T2$:QS( ZZ'30+ 1 ,ZZ'30+QL(ZZ»:Q'( ZZ ' 30 +1 , 

ZZ'30+LEN(NQS» = NQS:QL(ZZ)=LENCNQ$) 
630 X:ASCC"N"):Z~ASC("Y") 
640 I F A=X THEN X:Z:ZcA 
650 REH I" ADD OLD & NEW FINAL GUESS 
660 TS(N'10+1,N"0+LENCTEMPS»ETEHP' : TS(NII0 

+LEN(TEMPS ) +l) - CHRS(X) : TL(N) = LENCTEHPS)+ 
1 

665 QS(N'30+1,N' 30+LENCT2S»cT2S : QLCN) = LENCT 
2S):N=N+l 

670 T;(N'10+1,N'10+LEN(TEHP$»~ TEMPS:TS(N'10 
+LEN(TEHPS)+ 1 )2C HR$CZ) 

675 TL(N)=LEN ( TEMP')+1 
6BO QS(N' 30+1) ~" IS IT ":Q$(N'30+7)~NAS:QS(N' 

30+LEN(NA;J+ 7) . ··7":QLCN)=LEN(NAt)+7 
69 0 7 
700 7 "Would y ou like to tr- y again ? "; 
710 GOSUe 1000 
720 IF A=ASC("N") THEN 770 

730 IF A=ASC("Y-) THEN 250 
740 GOTO 710 
770 REH ••• SCRATCH OLD DATA AND SAVE NE W 
780 IF FILE$="C~ THEN? "Rewind data tape, p 

ress PLAY and RECORD," 
790 IF FILES " "C" THEN ? "then pres s fIi[ij [J{I[Er.:: " 
BOO TRAP B05 : 0PEN .1,B, 0 ,FILE':GOTO 810 
B05 ? "Error .";PEEK(195);" when ~riting ani 

mal file!":CLOSE .1:END 
810 PRIN T *l;NS : PRINT *l;N 
820 F OR 1""0 TO N 
830 PRINT *1;T$(III0+1, 1'10+TL(J» 
840 PRINT .1;QSCI' 30+1,1'30+QLCI» 
850 NEXT I:CLOSE ., 
860 END 
1000 REM GET YIN RESPONSE 
100 5 POKE 752,1:? • -I:POKE 53279,0 
1010 GE T .2,A : IF A} 96 THEN A=A-32 
1020 IF A<> ASC("Y") AND A< >ASC( " N", THEN 10 1 

o 
1025 IF A=ASCC " N") THEN 1040 
1030 FOR R=1 TO 3:7 "~~~<3 LEFT}";IFOR W-l T 

o 5:NEXT W:7 "YES<3 LEFT}";:FOR W=l TO 
5:NEXT W:NEXT R:GOTO 1050 

1040 FOR R=l TO 3:7 "~~{2 LEFT}";:FOR W=l TO 
S:NEXT W:7 " NO{2 LEFT}";:FOR W-1 TO 5J 

NEXT W:NEXT R 
1050 POKE 752,O:? :RETURN 

Program 4. Atari Version 

100 REM DATA STARTER (ATARI) 
110 NS=2:N=10:DIM QS (30) , TS ( 10) 
120 OPEN .1,8 ,0, "D:ANIMAL.DAT- : REH USE OPEN* 

l ,8, O,"C:" FOR TAPE 
130 ? .1;NS:? *1; N 
140 FOR 1=0 TO N 
150 READ TS,g; 
160 Q;C LEN(QS}+ I )-"7 H 

170 ? *1;TS:7 .1; Q; 
175 NEXT I:CLOSE *I:END 
180 DATA S,DOES IT HAVE FO UR FE ET 
190 DATA 5, IS IT DOHESTIC 
200 DATA S,DOES IT EAT HEAT 
210 DATA NNN,IS IT A WORM 
220 DATA NNY, IS IT AN EAGLE 
230 DATA NYN,IS IT A CHICKEN 
240 DATA NYY, IS IT A MAN 
250 DATA VNN, IS IT AN ELEPHANT 
260 DATA YNY, IS IT A WOLF 
2 70 DATA YYN, IS IT A cow 

© 280 DATA VYY, IS IT A DOB 

,-------PET·APPLE-------. 
MASTER GRADES PROGRAM: . Written by 
teachers for teachers. Produces weekly, monthly 
reports, progress letters to parents, c lass lists, 
more· Disk Only $29.50 
SUPER LIB: The ultimate Library Program. Flags 
dup tit les, handles up to 8,000 prog rams. Prints 
one alpha'd list· Fast M.L. sort inc luded. A 
complete package to organize all your files. 

Disk Only $29.50 
For CBM 16/32k , al l drives. App lesoft 3.2 or 3.3 DOS. 

Master Grades requ ires CB M pr inter. 
PLEAS E SPECIFY EQUIPMENT. 

Midwest Softwa re 
P.O. BOX 214 

FAR MIN GTON, MI 48024 
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A Monthly Column

Learning With Computers

The PILOT

Language

Glenn Kleiman

Teaching Tools: Microcomputer Services

Palo Alto, CA

Last month 1 compared BASIC and LOGO as

languages for teaching computer programming to

children. This month's topic is another language

useful in education: PILOT. The name PILOT is

an acronym for Programmed Instruction, Learning

Or Teaching. PILOT is a simple computer lan

guage, originally designed for teachers to use in

writing their own lesson programs. It is also useful

for teaching children about programming.

All adequate versions of PILOT contain a

small set of commands for displaying information

and questions on the screen, waiting for answers to

be typed on the keyboard, checking whether an

answer matches any of a list of expected responses,

branching to different pans of the program, and

performing simple calculations. These commands,

generally referred to as Core PILOT commands,

can be used to create programs which make the

computer converse with a person.

Sample PILOT Dialogues

Here are some dialogues between students and a

PILOT program. The students' responses are

italicized.

What is your name?

Susan

Hello. Susan.

I'm going to ask you some questions about the

United States.

Which is the largest state?

Alasska. It's even bigger than Texas.

That's right, Susan. Alaska is the largest state.

What is your name?

Jason

Hello, Jason.

I'm going to ask you some questions about the

United States.

Which is the largest state?

/ don't know. Maybe its Hawaii.

No, Jason, the correct answer is Alaska.

What is your name?

Sam

Hello. Sam.

I'm going to ask you some questions about the

United States.

Which is the largest state?

N.Y.

That is a large state with a lot of people, but it

is not the largest in size.

Please try again.

Hoxv about Texas'?

No, Texas is a big state, but it's not the largest

of all 50 states. Please try again.

/ know, its Alasca!

That's light. Sam. Alaska is the largest state.

The program gives intelligent responses to the

students' answers. Susan's dialogue shows the

computer can recognize the correct answer, even

though she misspelled it and named another slate

in the same answer. In the next dialogue, Jason

gives an incorrect answer and is told the correct

one. In the last dialogue. Sam's first two answers

are incorrect, but he shows he knows which states

are among the largest. The computer gives him

hints and additional chances. Notice that the com

puter recognizes the abbreviation N.Y. and another

misspelling of Alaska.

The PILOT Program

The three dialogues shown above are all the result

of a fairly simple PILOT program. The program

starts with:

10 T: What is your name?

20 A: $NAME

30 T: Hello, $NAME.

40 T: I'm going to ask you some questions about the

United States.

In PILOT, each command is represented by a

letter followed by a colon. (Many versions of PILOT

do not require line numbers, but they are included

in the example program for ease of reference to

specific lines.) T: is the TYPE command. It displays

information on the screen, such as the question in

line 10. A: is the ACCEPT command. It causes the

computer to wait for a response typed on the

keyboard. It is used in line 20 to accept the student's

name. The name is then stored in the variable

$NAME so it can be used later. Line 30 displays a

greeting, and line 40 tells the student what the

lesson is about.

The program continues with:

50 *FIRST-QUESTION
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Lasl l110 mh I compared BASI C a nd LOGO as 
languages for leaching compu ter programming to 
childre n. T hi s month's to pic is anothe r language 
lI se fu l in edu ca tion: PILOT. The na me PILOT is 
all acro n YIIl ro r Programmed Instructi on, Learning 
O r Teaching . PI LOT is a simple co mpu te r lan
guage, origi nally designed fu r teachers to Li se in 
wrilin g t.he ir own lesson prog rams. It is a lso use ful 
for teaching children about programm ing. 

All "dequ" te ve rsio ns o f PI LOT com ain a 
smal l set or commands fo r di splay in g info rmation 
and q uestio ns 0 11 the screen, wailin g fo r answers to 
be typed o n the keyboard , checkin g whether an 
answer matches an y o f a li st of ex pected responses, 
bra nchin g to d ifrere m pans of I he progra m, a nd 
performing simple ca lculat.ions. T hese comllla nci s. 
gene ra ll y re fe r red to as Core PILOT comma nds, 
can be used to crea te prog rams which make th e 
compute r conyerse Wilh a pe rson. 

Sample PILOT Dialogues 
Here arc some dialogues be twee n stud ents and a 
PILOT progra m. The stude nls responses a re 
italicized. 

\"'hat is yo ur name? 
S 11"'(11/ 

Hello. Susan. 
I'm goin g to ask you some questio ns about the 
Uni ted Stales. 
Which is the largesl sta le' 
A/ass/",. II 's even biggel' thall Texas. 
Thal's righl, Susan. Alaska is the largest Slate. 

\"'hat is yo ur name? 
j asoll 
H ello, J ason . 
I'm go in g to ask you some questions about the 
Uniled States. 

Which is the largesl Sla te' 
I dOIl 't know. Maybe ils /-Iawa.ii. 
No,Jason, the ·correc t. answer is Alaska. 

vVh at is yo ur name? 
Sa m 
Hell o, Sam. 
I'm goin g to ask yo u some questions abo ut th e 
Uni ted Sta tes . 
Which is the largesl state' 
N .Y. 
T hat is a large state with" lot o f people . bUl il 
is nOl the largest in size. 
Pl ease try aga in. 
/-I uw abo ll l T exas? 
No, T exas is a big stale, but it's not th e larges t 
oi'a 1l 50 sta tes. Please try agai n. 
f lU/uw, its Alasca.' 
T hat's ri ght, Sam. Alaska is the largest sta te. 

T he program gives in lelli gent responses lO th e 
stud ents' answers. Susan's d ialogue shows th e 
compu ter can recogni ze the correct answe r, eve n 
tho ugh she misspell ed it and named anothe r sla te 
in th e same answe r. In th e next dialogue, Jaso ll 
g ives an incorrect answer and is told th e con 'eeL 
o ne . I n the last d ialogue , Sam's first two answers 
are in correct, but he shows he knows which states 
arc among the largest. T he comput.er g ives hi m 
hinl s and additio nal chances. Notice that the CO III 

pUler recogni zes the abbreviatio n N . Y. and anotil er 
miss pelling of Alas ka. 

The PILOT Program 
The three d ialogues shown above are a ll th e result 
of a fa irl y simple PI LOT program . Th e progralll 
starts with: 

lOT: What is your name? 
20 A: SNAME 
30 T: Hello, $NAME. 
40 T: I'm going to ask you some questions about the 

United States. 

In PILOT, each com mand is re presemed by a 
leller foll owed by a co lon . (Man y ve rsio ns o f PI LOT 
do nOl require line numbe rs, bUllhey a re includ ed 
in the exam ple prog ram ror ease o f reference 1.0 

specific lines .) T: is the TYPE command . It displays 
informatio n o n th e screen, such as the ques tio n in 
li ne 10. A: is the ACCE PT command . I t ca uses lhe 
computer to wa it for a res ponse ty ped o n t.he 
keyboard. It is used in line 20 to acce pllhe sludent's 
name . The name is th en stored in the variable 
$NA M E so it can be used later. Line 30 di splays a 
'Treeling a nd line 40 te ll s the slude m whal the 
" ' lesson is about. 

The program co ntin ues with: 

50 ' FIRST-QUESTION 
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60 T: Which is the largest state?

70 A:

80 M:ALAS

90 TY: That's right, $NAME. Alaska is the largest

state.

100 JY: *SECOND-QUESTION

Line 50 is given the label *FIRST-QUESTION.

One advantage of most versions of PILOT over

BASIC is that lines and variables can be given

names which convey what they do. This makes

PILOT programs easy to read.

Line (iO displays a question and line 70 waits

fora response. Line 80 is our first example of the

MATCH command. M: ALAS tells the computer

to search through the last answer entered and

check if it contains the string of letters ALAS.

Using ALAS means that close spelling errors of

ALASKA will also be accepted. Extra words and

spaces, and upper-case to lower-case inconsistencies

are ignored in matching. All the following answers

contain matches to ALAS:

I think it is Alaska

ALASS KA

ALASCA

alaska

The biggest slate is the alaskan one

The MATCH command is very powerful for

writing question-answer programs. A single M:

command can check for more than one possible

answer (as in line 140 below) and proper use of this

command can lead to accepting a wide variety of

responses, including common misspellings. How

ever, you have to be careful with the answers to be

accepted. For example, the following answers also

contain matches to ALAS:

Calasfomia.

Alas, I wish I knew.

Lines 90 and 100 have V or YES conditionals.

A YES conditional tells the computer to follow the

command onlv if the last M: command found a

match. II the student's last answer contained ALAS,

a match would be found. The T: command in line

90 would then display the "That's right" message,

and the |: in JIMP command in line 100 would

cause the program to branch to the line labelled *

SECOND-QUESTION. If the student's answer did

not contain ALAS, then lines 90 and 100 would not

cause any actions and the programs would continue

with the next line (1 10).

The rest of the program for this question

handles incorrect answers:

110 M: TEXAS

120 TY: No, Texas is a big state, but it's not the largest

of all 50 states. Please try again,

130 JY: ^FIRST-QUESTION

140 M:CALIF,NEWYORK,NY,N.Y.

150 TY: That is a large state with a lot of people, but it

is not the largest in size. Please try again.

160 JY: *FIRST-QUESTION

170 T: No, the correct answer is Alaska.

180 *SECOND-QUESTION

190 (Program continues...]

Lines 110 to 160 check for expected wrong

answers and give corrective feedback and another

chance. An important feature of well designed

tutorials is checking for children's typical errors

and correcting misconceptions before they cause

problems in understanding later parts of the lesson.

Line 170 is reached only when the student does not

give any of the expected answers.

The above example, while not showing all the

possibilities of Core PILOT, should give you an

idea of the type of program for which Core PILOT

is well suited. In addition to the Type, Accept,

Match, Jump commands. Yes conditionals, and

string variables shown in the example program.

Core PILOT also allows simple calculations,

numeric variables, other types of conditional deci

sions, and sub-programs or modules which can be

called from any point in the program (like sub

routines in BASIC).

PILOT Is Not Just For Teachers

While PILOT was designed for teachers to write

tutorial programs, it is also a good language for

introducing children to computer programming.

PILOT can serve as a vehicle for getting children

comfortable with computer programming and for

introducing general programming concepts such

as variables, conditionals, branching and modules.

PILOT programs are easy lo understand, and

children can easily get started writing their own.

Children enjoy creating computerized question-

answer dialogues, and working with PILOT can

encourage them to further develop language skills.

Most versions of PILOT for personal computers

add other features desirable in a language for

children, such as ways of creating pictures, and

good error diagnostics to facilitate debugging

programs.

Versions Of PILOT For Atari, Apple And TRS-80

Computers

Many versions of PILOT are available for different

computers. Here is some information about

PILOTs for the computers most widely used in

schools, fl have not found an acceptable PILOT

for PET computers. Anyone know of one?) All of

these versions contain the Core PILOT commands,

so I will focus upon what else has been added.

Atari PILOT is an ideal system for novice com

puter users. Ii adds easy-to-use, yet powerful,

grahics and sound capabilities to Core PILOT.

The graphics component contains turtle graphics

commands like those in the LOCO language. Pic-
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60 T: Which is the larges t slale? 
70 A: 
80 M: ALAS 
90 TV: T hat's right , $NAME. Alask'l is the largest 

slate. 
100 l Y : - SECOND-QUESTION 

Line 50 is given the label * 101 RST-Q UEST IO N. 
One ad va lllage o f most vers ions o f PI LOT over 
BASIC is that lines and va ri ables can be give n 
names which convey what Lh e)' do. T his makes 
PI LOT programs cas)' 10 read. 

Line 60 di splays a question a nd line 70 waits 
fo r a response. Line 80 is o ur lirst example of the 
~ I ATCH com mand. ,\I : A LA S te lls the computer 
to search th ro ug h the last a nswer e llle red a nd 
check if it contains the st rin g o f lelle rs A LAS. 
Using A LAS means thaL close spelling e rrors o f 
ALASKA wi ll a lso be accepted. Extra words a nd 
spaces, and uppe r-case to lower-case in consistencies 
li re ignored in matchin g. AlIl.he fo llowing answers 
contain matches to ALAS: 

I think it is Alaska 
ALASSKA 
ALASCA 
ab ska 

• 

T he biggest sta le is the alas kan one 

The MATC H command is ver), powerfu l for 
writing question-answer progra ms. A single M: 
command can check fo r more than o ne poss ible 
answer (as in line 1-10 below) and pro pe r use of this 
com mand can lead to acce pting a wide va rie ty of 
res ponses. including common misspe llings. How
eve r, )'ou have to be ca reful with the answers to be 
accepted. For exa mple, th e fo llowing answe rs also 
cOlllain matches to ALAS: 

Calas f'ornia. 
Alas , I wish I knew. 

Lines 90 a nd 100 have Y or YES conditionals. 
A YES conditiona l tells the com pUler to fo llow the 
command on l)' if the last M: command fo und a 
match . If I. he stude nt's last a nswer comained A LAS. 
a match would be found. The T: comma nd in line 
90 would the n disp lay the "That's ri ght" message. 
andthei : ori U ~IP comma nd in line 100 wou ld . 
ca use the pro"ralll to bra nch to the line labelled ." 
SECON D-QUESTIO N. If the slLJdem's answer did 
not con lain A LA S, then lines 90 and 100 wou ld nOI 
cali se (ln y actions and the program s would continue 
with the nex l line ( I 10). 

T he rest of the program for this question 
handles incorrec t answers: 

110 M: TEXAS 
120 TV: No, Texas is a big slate, but it's not the largest 

of all 50 states. Please try again . 
130 lY: - FIRST-QUEST ION 
140 M: CALlF,NEW YORK,NY,N.Y. 
150 TV: That is a large state with a lot of peoplc, but it 

is not the largest in size. Please try again. 
160 lY: - FIRST-QUESTION 
170 T: No, the correct answer is Alaska. 
180 - SECOND-QUESTION 
190 (Program continues ... ] 

Lines I 10 to 160 check for ex pected wrong 
answers and g ive correcti ve feedback and anothe r 
chance. An imponalll feature of wel l d esigned 
Illl or ials is checking fo r children's l)' pical e rrors 
and correcting misconce ptions be fore they cali se .; 
problems ill understanding lal.e r pans of"the lesson . 
Line 170 is reached onl y when the slLJde m docs not 
give an y of the expected answers. 

T he a bove example . whil e not showing a ll the 
possibi lilies o f Core PI LOT . should give yo u a n 
idea of the type of prog ram for which Core PILOT 
is well suited. I n addition to the T),pe. Accept. 
Match.Jump comma nds. Yes conditionals, and 
strin g va riab les shown in the example program. 
Core PI LOT also allows simple ca lcul alions , 
numeric va riables . othe r types o f" conditio nal dcci
sions , a nd sub-programs o r modules which ca n be 
ca lled from a ny poilll in the program (like sub
ro utines in BAS IC) . 

PILOT Is Not Just For Teachers 
While PILOT was designed for teachers to write 
llItorial Ht'Ogra ms, it is also a good la nguage for 
inl.rodllcRlg childre n to compute r prog ra mming. 
PI LOT can serve as a vehicle for gelling children 
co mfo rlable with computc r prog ramming and for 
introducin g gene ral programming concepts such 
as va riables, condi tionals, branch ing and modules. 
PI LOT progra ms are eas), to unde rsta nd. and 
children can easil y get starlccI writing th e ir own. 
Childre n enjoy crea ting computeri zed ques tio n 
answer d ialogues . and wo rking with PI LOT can 
encourage them to funhe r de"elop la nguage sk ill s. 
Mosl versions of PI LOT fo r personal compute rs 
add other fealures desirable in a la nguage for 
chi ldre n, such as ways o f crea ting pictures, and 
good erro r diagnostics to facili late de buggin g 
programs. 

Versions Of PILOT For Atari, Apple And TRS-80 
Computers 
~I a ll y ,"Crs ions o f PI LOT a re " vailable for differe nt 
computers. Here is S0l11e inforTllllti.on about. 
PI LOTs for the com puters moslll' ldel ), used In 
schools. (I ha ve nOI fou nd a n acceptable PI LOT 
for PET compute rs. An)'one know o f one' ) All of 
these versio ns conl.ain the Core PI LOT commands. 
so I will focus upon what else has been added. 

Alar; PI LOT is a n idea l system for nO"ice com
pute r users. It acids casy-.l<;>-.use. yet po\~e rfLiI. 
grahics and sound ca pablloues 10 Core I I LOT .. 
The g raphics compo nent contall1s turtle graph~(s 
commands like those in the LOGO language. PIC-
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tures are created by telling a "turtle" which color

pen to use and how to turn and move. As I discussed

in last month's column, and as is shown every month

in David Thornburg's "Friends of the Turtle"

column, turtle graphics is an excellent system for

children to create pictures and learn about pro

gramming. In addition. Atari PILOT contains a

sound command which can produce up to four

tones at one time, thereby playing chords as well as

individual notes. This gives you full access to the

sound capability of Atari computers and lets you

create turtles which sing as they draw.

Atari PILOT also has other useful features.

For example, it checks each line as it is entered into

a program, so many errors are caught immediately.

There is also a trace command which lets you run a

program one command at a time to see how it

works. There are two manuals for Atari PILOT.

an instruction manual and a reference guide. Roth

are excellent. The clever illustrations in the refer

ence guide give a sense of how user friendliness

was considered in every aspect of this package.

The combination of PILOT, turtle graphics,

sound, and excellent manuals in a single user-

friendly package makes Atari PILOT my first

choice as a language to teach children.

Atari PILOT, for Atari 400 and 800 computers,

is available from Atari dealers in two different

packages. An educator package, which sells (or

$129.95, contains the PILOT cartridge, the in

struction and reference manuals and two tapes

with sample programs, all put together in a nice

binder. The home package, which sells for $79.95,

contains just the PILOT cartridge and the instruc

tion manual.

Users of Atari PILOT will also want a book by

David Thornburg called Picture This!, published by

Addison-Wesley. It is a tutorial guide to turtle

graphics which also teaches a great deal about

computer programming in general. As one would

expect from Davids COMPUTE! columns, the book

is both informative and fun.

E-Z PILOT is an excellent, inexpensive PILOT

which gives you access to the high resolution

graphics capability of Apple II computers. E-Z

PI LOT lets you use upper and lower-case letters in

several sizes and colors. These letters can be com

bined with high resolution pictures. There are

commands for drawing lines and for using previ

ously created shape tables and full screen graphic

displays. Pictures created with a graphics tablet or

many of the available graphics software packages

can be used in E-Z PILOT lesson programs. You

can also add sound to your lessons.

F-Z PILOT is easy for beginners to use. It

provides a simple menu-driven editor for entering

and modifying programs. Prompts for acceptable

commands are shown, and syntax errors are caught

as they are entered. Once a lesson is created and

saved, it is automatically added lo the menu of

lessons the students see each time they start E-Z

PILOT.

E-Z PILOT is a bit slow to work with at times,

and the documentation needs to be elaborated.

However, it is very suitable for creating com

puterized lessons and could also be used to intro

duce students to programming. It requires an

Apple II with Applesoft and one disk drive. At

$34.95 it is a best buy. Available from TECK As

sociates, Box 8732, White Bear Lake. MN 551 10.

APPILOTII allows you to use high and low

resolution graphics, mix text and graphics on the

screen, add music and even some speech if used in

conjunction with the Muse Voice program (sold

separately). It also lets you time answers to quest ions

and set maximum times to allow a student to answer.

It is easy for novices to use and comes with a good

manual and demonstration programs. APPILOT

II requires an Apple II with Integer BASIC and

one disk drive. It is available for S99.95 from Muse

Software, 347 N. Charles Si., Baltimore, Maryland

21201.

Apple PILOT is a sophisticated package of tools

for creating lesson programs. It contains many

commands and options in addition to those of

Core PILOT. These include special editors for

creating your own graphics and sounds. Apple

PILOT is an excellent language for experienced

programmers. However, it is not designed for

novice computer users and is not suitable for

teaching children about programming. Apple

PILOT requires a 48K Apple and two disk drives

for creating lessons, one disk drive for using lessons.

It is available for SI50.00 from Apple dealers.

Mark-PILOT is part of the GENIS package

from Bell & Howell. This package also includes an

authoring system called CDS (Courseware De

velopment System). Mark-PILOT is easy to use,

but limited. It does not let you use high resolution

graphics, lower-case letters, sound or timing. At

$300.00 for Mark-PILOT and CDS, I feel the

package is overpriced. No backup copy is provided:

a replacement disk costs $100.00.

TRS-tSO Micro-PILOT contains the standard

PILOT commands plus extensions for using the

low resolution graphics and large letter set of the

TRS-80 Model'I and Model III computers. A
special editor lets you design screen displays and

store them on disk, to be retrieved when needed in

a program. Micro-PILOT is easy to use and comes

with a complete manual and a demonstration

program which the manual describes in detail. It

has several features usually found in BASIC but

not in PILOT, such as mathematical functions
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Lures a re creaLed by Lelling a ''Lurtle'' which colo r 
pe n LO use a nd how LO 1lI rn and move. As I di scussed 
in las tlll o nth's column , and as is shown eve ry mo nth 
in Dav id Thornburg's " Friends o f the T urtlc" 
co lumn . llIrtle g ra phics is an excelle lll syste m fo r 
childre n to create pictu res and lea rn abo ut pro
gramming. In addition. Ata ri PI LOT conta ins a 
sound cO lllmand which ca n produce up to fo ur 
Lo ncs at onc timc . th creby play ing chords as well as 
indi vidual notes. '-rhis g ives you full ae<.:ess to th e 
sound capability 0 1' Atari computers andlcts you 
crcatc turtles which sing as they dra w. 

Atari PILO T al so has o ther useful featurcs. 
Fo r cxa mple. it checks each line as it is c llle rcd in to 
a program. so many e rro rs are ca ug hl illllTl ediatel y. 
l -here is also a trace command \\'hich le ts you rlln ;.t 

program o ne cO lllmand at a time to see how il 
works. There are two manuals for Alari PI LOT. 
all in structi o n Illanual and a re fe rence g uide. i3 0 th 
are excell ent. The cleve r illustra tions in the rcf'c r
e nce g uide give a sense o f how lI ser fri endliness 
was considered in eve ry aspect of this package. 

T he combination of PI LOT. turtl e g raphics. 
sound . and exce ll ent manuals in a sin g le user
fri e ndl y packa ge makes Ata ri PILOT m y lirst 
choice as a lang uage to teach children. 

Atari PI LOT, 1'01' At.ari 400 a nd 800 compute rs. 
is tl\'a il able from Atari deale rs in two difTc rent 
pi,ckages. An eduG:II o r package. which sells 1'01' 

S 129.95. co llla ins t he PI LOT cartridge. the in 
Sl ru Clio n and re ference manuals and lwO tapes 
wiLh sa m ple programs. a ll put together in a nice 
binde r . The home package. which sells fo r 79.95 . 
cO llla ins jusL the PI LOT ca rtridge a nd the inSLruc
lio n manual. 

Use rs of ALa r i PI LO T will a lso wam a book by 
David Thornburg ca lled Pic/'lire This ', published by 
Addison-Wes ley. IL is a llI toria l guide to turtl e 
g raphics which also leaches a g rea t dea l abo ut 
com pute r prog ramming in general. As one wo uld 
ex pecL from David 's COMPUTE! co lu mns. the book 
is bo th info rma Li ve and fun. 

/:.·-Z PII.OT is a n exce ll ent, inexpensive PI LO T 
which gives you access Lo th e hig h resolutio n 
g ra phics ca pabiliLY o f Apple II compute rs. E-Z 
PI LO T leLs yo u use upper and lowe r-case lette rs in 
several sizes and colo rs. T hese le tte rs can be com
bined wiLh h igh reso luLi on picLures. There a re 
commands fo r dra\\'ill g lines and for us ing prev i
o us'" crea ted shape tab les and full screen g ra phic 
displays . Pictures crea ted with a g raphics table t o r 
many o f the ava il able g raphics software packages 
Gin be used in E-Z PI LOT lesson programs. You 
can a lso add soulld Lo yo ur lessons. 

E-Z PI LOT is casy fo r beginne rs LO use. I L 
provides a simple menu-dri ve n editor fo r enl.e rin cr 
anclmodifying prog rams. Pro mpts ('or acce ptable;:' 

commands are shown, and syntax erro rs are caug ht 
as they arc entered. Once a lesson is created and 
saved . it is aUlomatica ll y added to the menu o f 
lessons the stude nts see each Lim e Lh ey SLa n E-Z 
PILOT. 

E-Z PI LO T is a biL slow to wo rk wiLh aL Limes. 
a nd the documentation needs to be elaboraLed . 
However, it is very suitable fo r creating com
pULe ri zed lessons and could a lso be used LO inLro
duce sLudenLs LO p rogramming. I L requires an 
Apple II wiLh Applesoft a nd one d isk dri ve. At 
$34.95 iL is a besL bu y. Ava il able fro m TEC K As
sociaLes. Box 8732, WhiLe Bea r La ke . MN 55 110. 

APPILOT /I a ll ows yo u to use high and low 
reso luLion g ra phics . mi x LexL and g ra phics on Lh e 
screen, adclmusic and even some speech ifused in 
conjun cLion wiLh the Muse Voice program (sold 
se pa raLel y). I t a lso le ts yo u time a nswe rs to quesLi ons 
and se tm<l Xilll UI11 limcs to allow a stud ent to answer. 
It is eas) fo r novices LO usc a nd comes with a good 
manual and d emonstra ti on prog ra ms. APPILOT 
II requires an Apple II wiLh In tege r BASI C a nd 
o ne di sk dri ve. It is availab le f'o r , 99.95 from Muse 
So ftware.347 t. Cha rles SL .. Baltimo re, Ma ryland 
2 120 1. 

A/)/)II' PILOT is a sophisLica Led package of LOols 
f'o r creaLin g lesson programs. It conLains man y 
commands and options in addit io n to th ose or 
Core PI LOT. These include spec ial ed ito rs fo r 
crea ting rour own g raphics and sounds, App le 
PI LOT is a n excelle nt language lu I' ex pe rie nced 
programmers, Ho weve r. it is not desig ned fo r 
novice com pUle r lI sers and is no t suilable for 
Leaching childre n abo uL progra mming. Ap ple 
PI LOT requires a '18 K Apple a nd LwO disk ch'ives 
fo r c rea Lin g lesso ns , o ne disk drive f'o r usin g lessons. 
IL is ava ilable fo r $ 150.00 fro m Apple dealers. 

Ma r/I-PILOT is pa rt o fth e G EN IS package 
fro lll Be ll & I-lowel l. This packa ge also incl udes an 
a uthorin g s),sLe m ca ll ed C DS (Co urseware De
velopment System). Mark-PI LOT is easy to use. 
bUL limited. It does nOL leL yo u use high resoluLion 
gra phics, lower-case leLte rs. sound or Limin g. AL 
$300.00 1'0 1' Mark-P I LOT ,Ind C DS. I fee l th e 
pac kage is ove rpriced. No bac kup copy is provid ed: 
a replace melll d isk cos t.s $ 1 00.00 . 

TRS-80 iVlicro-PILOT co Illa i ns the sLanda rd 
PI LOT comma nds plus ex tensio ns f'o r using Lhe 
low resol uLio n g raphics a nd la rgc le tLe r seL of the 
T RS-80 ~I ode l I a nd Model III compuLers. A 
spec ial ed iLOrle ts yo u d esign sc reen displays and 
sto re Lhem on disk, to be reLrieved when need ed in 
a program , i'vfi cro-PI LOT is easy 1.0 use and comes 
with a comple te manLial and tl de mo nst.rati o n 
progra m which the manual d escribes in d eLail. It 
has several f'eawres usuall y foulld in BAS IC bu t 
not in PI LOT, such as mat.h ema Li ca l functio ns 



VIC-2O
(square root, tangent, and so on). Unfortunately,

Micro-PILOT has adapted BASIC conventions for

variable names when the standard PILOT ones are

preferable.

Micro-PILOT is suitable both for teachers

writing tutorial programs and for children writing

their own programs. Available for Model I and

Model III computers with one disk drive, Micro-

PILOT is sold by Radio Shack dealers for $79.95.

TRS-80 Color Computer PILOT is an interesting

new version. I have received a preliminary copy

without complete documentation and I have not

explored it in detail, but it clearly contains some

excellent features. For example, it lets you combine

high resolution graphics with upper and lower-case

letters of various colors and sizes. It even lets you

design your own letter set and add music to your

programs. This version of PILOT, soon available

from Radio Shack dealers, requires only KiK. and a

cassette recorder. ©

COMPUTE! The Resource.

>////III WWWW
With PARSEC" Expansion Chassis
Add^RAM* PROGRAMMING AID PACKS»MODEM.

The PROGRAMMER*handles 3 VIC'packs $69,

The MAXIM?terminated-fully buffered-3A power.

Allows 32k RAM expansion, or all packs

for the VIC-20*-up to 6 S179.

RS232 INTERFACE^ for modem, or printer....$39.99

Order from your local computer store, or

PARSEC RESEARCH U15) 651-3160
Drawer 1766-C Free shipping with
_. . «,- r%*~nn check-money order,
Fremont, CA. 94538 | others add $2.50.f
j.=» ♦ m ftf rnn,mAH»,a CA. res. add 6%ie a t.m. of Commodore

nUFEKDP
HARD SOFTWARE TO BEAT

ANY 5 $42.00 : ANY 3 $27.00 : ANY 1 $9.95 ; OUR CATALOG FREE!

SEARCH - Drive through a giant maze of looms encountenng money bags, fuel tanks, and moving oil slicks that
Slide you back to Start. Specify Keyboard oi Joystick

ALIEN PANIC - Climb ladders, dig holes and drop aliens . . . Quickly1 Specify Keyboard or Joystick

KRAZY KONG - You have to climb to the top but this aazy monkey keeps rolling barrels'7

V IKMAN - Sweep up dots before monsters mop you up.

QUIRK - Arcade type game where if you're not awake the floor lueraHy moves out from under your feet.
Fortunately for the careful land !he Quick! the rewards roll into youi pocket. Specify Keytward 01 Joystick

RESCUE from NUFON - A Graphic Adventure game played «ith the keyboard. Some commands are. N.S.E.W. for diiectron. T for
transport, U ana D for Ihe 5 floor elevator. Under your watchful eye itheie are certain undesireanles m

these roomsi your guy finds and tiansports humans to safety. One player aveiage 20 mm.

DODGE CARS - Fast fun on ctowfled freeway. This colorful game keeps top 5 & compares against last 50. specty Keyboaid o< joysti

INVASION - Protect energy pods from being stolen by enemy snips. Simple and challenging. specHy Keyboard o< joystick

nuFRCim dept.
Introducing DEFENDERS ON TR1 - $12.95

We tfiink iriis is one or Ihe most fun and tnaliengmg R.iines available

lor the Vic. You pilot iwith Joystick! a detendei slyle ship and are Ihe

only nope lor ifie advance exploration paily thai telepoded into Tri Cite,

the ancient alien sphere heading (or Sol. With 4 screens, i UNIQUE

defenses, on & off shields, fuel deposits, alien treasures, lunning timei,

energy, score, and our best graphics displays to tole. we'ie sure you

will IMmk so too. D.O.T. leQuires 3H eipander

II that wasn't Nut. we must mention that on June 1st Oui own star Bcoit

Eider got all IS moneybags and proven mat the "you win" loulme m

SEARCH does *oik.

WRITE

nilFEKClP
P.O. BOX 156

SHADY COVE, OREGON 97539

FOREIGN ORDERS ADD ABOUT $1.50 PER TAPE

OR CALL 503-878-2113

MASTERCARD - VISA - C.O.D.

(square roOl, tangent. and so on). Unfortu nately, 
Micro- PI LOT has adapted BASIC convel1lions fo r 
\'a riable names when the standard PI LOT ones a re 
pre ferable. 

Micro-P I LOT is su itable both fo r teachers 
wrilin g LUlo ri a l progra m s a nd for children wr iling 
their own programs. Availab le for Model I and 
~ I odel I I I comput rs with one disk dri ve, Micro
PI LOT is sold by Rad io hac k dealers fo r $79.95. 

TR S-80 Color COli/Imler PI LOT is a n il1leresting 
Il ew ve rsio n . I have rece ived a pre limina ry co p y 
wilhoul com p lele docume nlalion a nd I have nOl 
ex plored it in deta il. bUI it clea rl y col1la ins some 
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high resolution g raphics with upper and lower-case 
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Review

Two VIC Word

Processing

Programs

Harvey B. Herman

Associate Editor

Not Just A Game Machine

Commodore has in its ads made much of the fact

that the VIC is not a video game but a real computer.

This truthful claim was only academic at first as

there was little available VIC software. Today the

number of advertised programs appears to be

growing exponentially, and the advantages in

owning a true computer are quite evident.

As much as 1 like the VIC, I am aware of its

shortcomings. The basic unit has minimal memory

(5K read/write memory, RAM) and a display with a

short 22 character line. Optional hardware has

recently become available to correct these deficien

cies. Note, however, that the programs described

here will even work with the original uuexpanded

computer. Pretty good fora machine that retails

for less than S300!

Why A Word Processor?

I always felt that it was not practical to type my own

letters as I made too many mistakes. Furthermore,

sitting at a typewriter, correcting errors with Liquid

Paper, and retyping whole pages was not my idea

of a good time.

The situation has now changed completely

since I started using a word processor (PaperMate

from AH Computers) on an older, expanded 2001

PET. I still make errors when I type letters, but

they can be easily corrected before the final copy is

printed.

I did not appreciate the convenience of a word
processor until I actually started using one. For

example, a draft letter can be run off with a few-

corrections without having to retype the whole

letter. Moreover, a somewhat disorganized person

like myself can keep up with his filing. Because I

save all correspondence on disk, I always know that

I can find a given letter by looking through a limited

number of printed disk directories. Nothing gets

lost.

Recently. I was given two VIC word processing

programs to review, but I was a little dubious. A

PET makes an excellent word processor, but it was

not clear that a VIC' would, particularly a VIC with

a limited amount of memory. For program evalua

tion, I used additional hardware —a 3K RAM

expander and a VIC 1515 printer. (The extra

RAM allowed longer text files, but was not essen

tial.) If VIC word processing intrigues you, read

on to learn more about the good and bad features

of each program.

Un-Word Processor

The accompanying eight-page manual describes

this program as a simple word processor. I would

agree with that description and even add "very."

This software may seem strange at first. It consists

of two machine language text formatting programs,

one for the VIC 1515 printer and the other for an

RS-232 printer. The formatting program appro

priate for your system is loaded and protected

from BASIC with a few POKEs. The instructions

are quite explicit even if the rationale might not be

clear to a beginner.

The next order of business is the writing of

what I would call a pseudo-BASIC program. The

first statement is a SYS call to the formatting pro

gram, and the subsequent statements, a text file

not normal BASIC, are numbered lines of text

headed by a double quote. Corrections are made in

the text file, using the VIC screen editor, after the

line is entered. The file can be saved on cassette or

disk the same as any other program.

fbe text file is printed by simply RUNning the

pseudo program. Return and line feed are added

automatically to the printout, about every 72 char

acters. The line length may be adjusted as desired.

A second double quote can be used to prematurely

terminate a line as at the end of a paragraph or to

produce a blank line.

Although this program is admittedly simple, I

don't mean to imply that it is not useful. In some

cases simple is better. It would be particularly easy

for elementary school students, who might be

intimidated by a more comprehensive program,

fhe only minor flaw that I found was a few easily-

recognized errors in the manual.

The VIC Typewriter

The 13-page manual that accompanies this pro

gram says, up front, that it is a very simple word

processor. However, it is closer to a real one than

the program just described. It consists of a com

bined BASICS driver and a machine language sub

program. Text files, written with the program,.can

be saved to either cassette or disk, and retrieved

later. On command, the text file can be printed on
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TwoVICWord 
Processing 
Programs 
HONey B Hermon 
AssoCiate Editor 

Not Just A Game Machine 
Commodo re has in its ad s made much o f the fact 
thattbc V IC is not a video game buta rea l computer. 
This lruthf ul claim was on ly academic at firSl as 
thcrc was little ava ilable VIC softwa re. Today the 
numbe r of advertised progranl s appears to be 
grow ill g ex pune ntiall y, a nd the advant.ages in 
own ing a true computer are quite ev ide nt. 

As much as I like the VIC, I am awa re of its 
shortco mings. The bas ic unit has minilllaimemo ry 
(5 K read/write me mo ry. RAM ) and a displa)' with a 
sho rt 22 characte r line. Optio nal hard wa re has 
recentl y become ava ilable to correct these de fi cie n
cies. NOle , however, t.hat th e programs described 
hcre will cven work with the original uncx panded 
compu tcr. Pretty good 1'0 1' a machine that retails 
for Icss than $300! 

Why A Word Processor? 
I alwa ys fe lt lhat it. was not practica l t.o type my own 
leuers as I made LOO Illan y misLa kes. Furthermore, 
siuing at a typewrit.cr, correc ting e rrors wi l h Liquid 
Pa pe r . and retyp ing who le pages was not my idea 
o f a good t.im e. 

The situa tio n has noll' changed completely 
sirH..:e I started II sin g a word processor (lJa jJlJI'I\4ale 

frolll All CO II'l)LII Crs) Oil a n older. ex pa ndcd 20U I 
PET. I slilllllake crrors whell I type ICllers , bUI 
they ca n be easi ly co rrected before the final copy is 
printed. 

I did nOL appreciate I he convenie nce of a wo rd 
processo r unti l I actuall y staned using one. For 
example . a draft le tter can be nm o ff wiLh a few 
correct ions witho ut having to re type the who le 
leuer. Moreove r, a somewhat di sorga ni zed person 
li ke Ill yself can kccp up with his fi ling. Beca use I 
save a ll (orres pundcnce on disk, I always know that 
I can find a give n lette r by look ing through a lim ited 
numbcr of printed disk di rectories. Nothing gets 

losl. 
Recentl y, I was given two V IC word processing 

programs to review, but I was a littl e dubious. A 
PET makes an excelle nt word processor, but it was 
not ciea r that a VIC would, particu la rl y a VIC with 
a limiled amount o f menloq'. Fo r program evalua
tio n, I used add itio nal hardware - a 3 K RAM 
ex pande r and a V I C 15 15 printe r . (T he ex tra 
RAM allowed longer tcx t fi les, but was not essen
tiai. ) I f VIC word process ing intrigues yo u, read 
on to lea rn more a bout the good a nd bad fea tures 
of each program. 

Un-Word Processor 
The accompanying eight-page ma nual d escribes 
I his progra m as a si mple word processor. I would 
agree with Lhat description and even add "very." 
T his so ftware may seem strange aL £irst. It consisLs 
of two machine language tex t fo rmauing programs, 
onc fo r the V I C 15 15 printe r and thc o the r for an 
RS-232 printe r. The formatting progra m a ppro
priate for your system is loaded a nd protected 
fro m BAS IC with a few POKEs. The instructions 
arc quite ex plicit even if the rati ona le might not be 
clea r to a beginner. 

The next order of business is the writing of 
what I would call a pseudo-BAS IC program. T he 
fi rst statement is a SYS ca ll to the f'ormatting pro
gra m, a nd the subsequent state ments, a text fi le 
not no rmal BAS IC, a re numbercdlincs of text 
hcaded by a d oub le quote . Correctio ns are mad e in 
the tex t file , using the VIC screen ed itor, afler the 
line is entered. The fi le can be saved on cassette or 
disk the same as any othe r program. 

T he tex t fil e is printcd by simply RUN ning the 
pscudo program . Return and line reed a re added 
auto malicall y to the printout, about every 72 char
acters. The line le ngth may be adjusted as desired. 
A second double quote ca n be used 10 prematurely 
tcrminate a li ne as at th e e nd of a partlg raph or 1.0 

produce a blank li ne . 
Although thi s prog ram is admitted ly simple, I 

don 't mean to imply that it is notusefu i. I n some 
cases simple is better. It would be particularl y eas), 
for ele mentar), school students, who mig ht be 
inLimidated by a mo re conlprehensive program. 
The onl y minor na il' that I found was a few easily 
recognized e rrors in th e manua l. 

The VIC Typewriter 
T he 13-page manual that accompa nies this pro
gram sa ys, Lip fron t, Lhat it is a very sim ple word 
processor. However, iL is closer to a real o ne than 
the program just described . It consists of a com
bined BAS IC dr iver and a machine la nguage sub
progra m. Text fi les, written with thc program, .can 
be saved to e ither casselle o r di sk, and re trieved 
later. On command , the text fi le ca n be prin ted on 



the one supported printer, the VIC 1515.

The manual is slick and professionally done. A

summary of the 18 direct commands and the seven

indirect (embedded) commands precedes a detailed

description of each. I found myself referring to

this summary quite often at first, but I expect that

this would not be necessary after extended use.

There are several features of this program

that 1 really like. It continuously displays Lhe

maximum number of lines available (185 lines for

the MR expanded VIC) and the current line

number. The VIC function keys are used to advan

tage. For example, one key can be used to delete a

line and another to page forward in the text. En

hanced or reversed printed characters are easy to

intersperse in the text using special symbols. A tab

key (five spaces) is even provided.

Oilier features were difficult to use or were

absent. One function key, corresponding to "delete

text," is too easy to use, while another, "delete

character," is tricky to get just right as it does not

have instantaneous action. There is no page back

key, so one must page forward and wrap around to

the start through the back door. Support for an

RS-'i.'Vi printer is lacking. It could have been easily

added as an option to be separately loaded. 1 could

go on, but we would not expect it to contain all

the bells and whistles of much more expensive

programs.

In a comparison between the two programs,

the VIC Typewriter is a clear winner. This program

has so many more features that it would be the one

to choose if you want a serious program. On the

other hand, having more features makes it more

difficult to learn. If you are a VIC owner in the

market for a simple word processor, check these

programs out at your closest VIC emporium. You

will get a taste of an important application for

personal computers. Choose, the one that suits you

best.

Please note — problems associated with the

early release of Home Calculation Pack are being

corrected; be sure you gel the updated version.

Un-Word Processor

Midwest Micro Associates

P.O.Box6148

Kansas City, MO 64110

$12.95

The \ '1C Typewriter {one ofsix programs in Home

Calculation Pack VT 107A)

Commodore Business Machines

681 Moore Road

King ofPrussia, PA 19406

$59.95

Memory Expansion Boards

for the ATARI* Computer

Completely compatible with ATARI

hardware and software

No modifications necessary

Fully assembled and tested

User installable ■ simply plug it in

One year warranty

Gold connector tabs and sockets

16K Memory Board — $ 54.95

32K Memory Board — $124.95

Build Your Own Memory

16K board - no components ■ $12.50

32K board — no components — $30.00

Add $2 Shipping and handling per board

* ATARI is a trademark of Atari Inc.

Dealer Inquiries Welcome

Tiny Tek, Inc.
P.O. Box 820249 • Dallas, TX 75382-0249

214-373-8926

VERVAN Software
Utility Programs for the ATARI 400/800*

CASDUP

A machine language program that allows you to copy

ANY Atari cassette. Cassette Only $20.00

CASDIS

A machine language program that converts a cassette

boot program into a disk boot program.

Disk Only $25.00

DISDUP

A machine language program for duplicating hard-to-copy

disks. This is more than a simple copy routine.

Disk Only $25.00

VARMAP (Available in September 1982)

A machine language program that lists the variables in a

BASIC program along with the number of every line that

references them. Specify Cassette or Disk $25.00

LIN MAP (Available in September 1982)

A machine language program that lists each line in a

BASIC program along with the number of every line that

references them. Specify Cassette or Disk $25.OO

FULMAP (Available in October 1982)

A single program that includes all the features of VARMAP

and LINMAP. An additional feature is that variables used

in indirect addressing are listed separately.

Specify Cassette or Disk $40.00

Please add $2.00 shipping and handling per program.

California residents please add 6% state sales tax.

Send check or money order to:

VERVAN Software
10072 Balsa Street

Cucamonga, Ca. 91730

Dealer Inquiries Welcome

■ATARI 400/800 is a trademark of Warner Communications. Inc.

Lhe one supponed prime r . the VIC 15 15. 
The manual is slick and professionally done. A 

summary of the 18 direct commands and the seven 
indirecL (embedded) commands precedes a deLailed 
descripLi o n of each . I found myself refer rin g LO 
Lhis summary quiLe of Len aL first. bUL I expecL LhaL 
Lhis would nOL be necessa ry afLer eXLended use. 

There arc severa l features of this progra m 
Lh aL I rea ll y like. IL cominuo usly di splays Lhe 
maximum number of lines avai lable ( 185 lines for 
Lhe 3K expanded VIC) a nd the cu rrem linc 
numbe r. The V IC funcLion keys are used LO advan
tage. For exa mple, one key can be Ll sed to delete a 
li ne and allo t her to page forward in th e texl. En
hanced o r reversed printed characters are easy to 
im ersperse in th e LexL using specia l symbols. A Lab 
key (five spaces) is even provided. 

OLher fea lLlres were difficult to use or were 
absent. One function key, corresponding LO "de leLe 
lex!.." is LOO easy LO use, while anoL her, "deleLe 
characLer;' is Lricky LO geLjusL r ighL as iL does nOL 
have instantaneo Lls actio n. There is no page back 
key, so one mllst page rorward and wrap around to 
Lh e sLart Lhro ug h th e back door. Suppon for a n 
RS-232 primer is lacki ng. IL could have been eas ily 
added as an o pLio n LO be se pa rately loaded. I could 
go on, bUL we wou ld nOI ex pecL it LO cont.ain a ll 
Lhe bel ls and wh istles o f much more expensive 
programs. 

I n a compa rison bet\\'een the Iwo programs. 
th e \lIC 7)/)ewrilf'r is a clea r winner. This program 
has so man )' mo re features thal it would be the one 
to choose if you want a serio lls program . On th e 
other hand. having more features makes it more 
dirficultLO lea rn . If' yo u a re a VIC owner in thc 
markeL fo r a simple word processor, check Lh ese 
programs OUL aL yo ur closesL VIC empo rium . You 
wi ll ge t a LaS Le of an im portanL applicaLion for 
personal compute rs. Choose th e o ne lha t suiLs yo u 
best. 

Please nOLe - proble ms associaLed with Lhe 
ea rl y re lease of' Home Ca lculaLion Pack a re being 
corrected ; be sure you geL the updated ve rsion. 

UII -\Vorrl Processor 
j\ 1 it/lIIesl tVt icro As.mriall's 
P.O. 130x 6 H8 
,,-(lIIS(lS Cily, I\IIO 64110 
$ 12.95 -

Til" \lIC TJjJl!wriler (O 1/(' alsix programs it! Homl' 
CalclI/(llioll Pack \ 'T 107 A) 

Commodore Bus;uf'sS l\!Iachines 
68 1 Moor, 1/0(1(/ 
Killg uf PI'IIssi(l, I'll / 9406 
$59.95 

Memory Expansion Boards 
for the AT ARI * Computer 
Com plete ly compatible with A TARI 

ha rdwa re a nd software 

No modifications necessa ry 

Fully assembled a nd tested 

User insta lla ble . simply plug it in 

One yea r wa rra nty 

Gold connector tabs a nd sockets 

16K Memory Board - $ 54.95 
32K Memory Board - $124_95 

Build Your Own Memory 

16K board · no compone nts · $12.50 
32K board - no components - $30.00 

Add $2 Shipping and ha nd li ng per board 
• AT ARI is a tradema rk of Ata ri Inc. 

Dealer Inqui ries Welcome 

Tiny Tek , Inc. 
P.O. Box 820249 • Da llas, TX 75382·0249 

2 14·373·8926 

VERVAN Software 
Utility Programs for th e ATARI 400/ 800' 

CASDUP 
A machine language program that allows you to copy 
ANY Atari cassette. Cassette Only $20.00 

CASDIS 
A machine language prog ram that converts a cassette 
boot program into a disk boot program. 

Disk Only $25.00 

DISDUP 
A machine language program for duplicating hard-to-copy 
disks. This is more than a simple copy routine. 

Disk Only $25.00 

VARMAP (Avai lable in September 1982) 
A machine language program that lists the variables in a 
BASIC program along with the number of every line that 
references them. Specify Cassette or Disk $25.00 

LIN MAP (Avai lable in September 1982) 
A machin e language prog ram that lists each li ne in a 
BASIC prog ram along with the number of every line that 
references them. Specify Cassette or Disk $25.00 

FULMAP (Avai lable in October 1982) 
A single program that includes all the features of VAR MAP 
and Ll NMAP. An additional feature is that variables used 
in indirect addressing are listed separately. 

Specify Cassette or Disk $40.00 

Please add $2.00 shipping and handling per program. 
California residents please add 6% state sales tax. 
Send check or money order to: 

VERVAN Software 
10072 Balsa Streel 
Cucamonga, Ca. 91730 

Dealer Inquiries Welcome 
"Al ARI 400/ 800 is a trademark of Warner Communications, Inc. 
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BASIC A+
Charles Brannon

Editorial Assistant

What is your "wish list" for the ultimate BASIC?

What statements would you have? How large could

the language afford to be? Atari owners can choose

from three BASICS: Atari 8K BASIC, Microsoft

BASIC, or BASIC A+ . The original BASIC was

designed to fit into an 8K cartridge, limiting its

potential, whereas the latter two languages load as

machine language programs from disk, and can be

as large as memory permits. These softloaded lan

guages, therefore, require a disk drive and at least

32 K of RAM. The increased size of these languages

means less memory for writing programs, though.

With a maximum 48K of memory, you have a bit

over 20K. remaining.

An Extended BASIC

BASK; A+ is upward compatible with Atari 8K

BASIC. That is, programs written in Atari BASIC

will run without modification in BASIC A + . Prior

programming experience with Atari BASIC trans

fers to BASIC A + . In effect, BASIC A + is an

extension of Atari BASK", adding a multitude of

commands and improving others.

Most of the minor discrepancies and bugs of

Atari BASK; have been corrected. For example,

the RUN command did not clear out arrays or

strings as it should, and does, in BASIC A +. You

can now tise a subscripted variable in a READ or

INPUT statement, such as READ A(I).

Have Your Cake And Eat It Too...

BASIC A+ narrows the compatibility gap between

Atari BASIC and the popular Microsoft BASIC

with options such as prompts in INPUT statements.

For example,

INPUT "What is your name?",NAME$

TAB is also supported, as in PRINT TAB(20);X(I).

TAB even works with a printer. String concatena

tion is provided with ",". AS = AS + B$ becomes

A$ = A$,B$- Since BASIC A + includes equivalent

commands for most Microsoft statements (excluding
strings), you get the best of both worlds!

BASK; A+ adds program debugging tools

such as TRACE and TRACEOFF, which activate

and cancel the display of line numbers during a

program's execution, and LVAR, which lists all

variables. Error messages are now non-cryptic

English phrases, such as NO SUCH LINE # instead

of ERROR - 12. BASIC error handling with TRAP

is made easier with ERR(O), which returns the

error number; ERR( 1), which gives the offending

line's number; and CONT, which continues execu

tion on the line following the error (RESUME in

other BASICs).

Extended I/O

BASIC! A + adds DOS commands to BASIC,

making disk handling by a program much easier.

Compare these two statements which delete a file

from the disk:

XIO 33,#I,0,0,"D:TEMP"

ERASE "D:TEMP"

Also included are PROTECT and UNPROTECT

(a.k.a. LOCK/UNLOCK), RENAME, and DIR.

Yes, you can now list the directory without going to

DOS!

BASIC A+ can save and load binary files.

These files can be any section of memory. For

example, a word processor could use BPUT to save

a text file at top machine I/O speed or use BGET

to recall another. This formerly required many

POKEs and a machine language program to call

the CIO. RPUT and RGET are useful for fixed-

length files produced with NOTE and read with

POINT. For example, lo PRINT a number to such

a file could produce anything from "0" to "10" to

"3.1415927" to "1.562 E + 42." RPUT will output

the number as 7 bytes, using the internal storage

format for numbers. RGET will read these bytes

and reconstruct the number. This built-in "packing"

and "unpacking" capability is vital for efficient

record processing.

PRINT USING

BASIC A+ supports deluxe formatting via PRINT.

For example, PRINT USING "###.##" would

format a three-digit number in dollars and cents

format, automatically padding unused digits with

spaces (or zeroes to the right of the decimal point).

So 33.345 would appear as "b33.35". (The "b"

denotes a blank.) Notice that PRINT USING auto

matically rounds numbers to fit the format field.

"Pi" printed in the same format would appear as

L'bb3.14". Other format characters are "$" (floating

dollar sign), "," (comma formatting such as

1,000,000 for one million), "&"' (fills unused digits

with zeroes). "*" (pads blank digits with asterisks

for number protection, such as check printing),

and " + " or "-" (which force the appropriate sign to

be printed where specified). String formatting is
provided with "%" and "!" which perform right or

left justification on the string.
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Charles Brannon 
Edito ria l Assistant 

What is yo ur "wish list" for the ult imate BAS IC) 
What stateme nts wou ld you have) How large could 
the language a fford to be ) Atari owne rs can choose 
from three BAS ICs: Atari 8 K BAS IC, Microso ft 
BAS IC. o r BAS IC A + . T he o riginal BAS IC was 
des igned to fit into an 8 K ca rtridge, li mitin g its 
potential. whe reas the latte r two languages load as 
machine la ng uage progra ms from disk, and can be 
as la rge as me mo ry permits. These Joftloru",t! lan
guages, the re fo re . require a di sk dri ve and at least 
32 K o f RAM . The increased size of these languages 
means less memory for writing progra ms, tho ugh. 
\,Vith 'a Illf! ximum 48 1<. or Tnemory, you have a bit 
over 20 K re ma ining. 

An Extended BASIC 
BASI C A + is upward com patible with Ata ri 8 K 
BASIC. That is. programs wri tten in Ata r i BAS IC 
will run wiLholltlllod irication in BASIC A + . Prior 
progra mming ex peri ence with Ata ri BAS IC Irans
fe rsto BASICA + . In e ffec t, BASIC A + isan 
extension o f Atari BAS IC, adding a muiti llide o f 
commands and improving others, 

Most of Ihe mino r discre pancies and bugs o f 
Ata ri BAS IC have been corrected . Fo r exa mple, 
the RUN command d id not clea r out arrays or 
strings as it should, a nd does, in BASIC A + . You 
can now usc a subscr ipted va riable in a REA D or 
I N PUT state me nt, such .as REA D A( I). 

Have Your Cake And Eat It Too ... 
BAS IC A + na rrows the compatibility gap betwee n 
Ata ri BAS IC a nd the po pu lar Microsoft BAS IC 
with op li o ns such as prompts in IN PUTstateme nls. 
For exa mple, 

INPUT "What is your name?",NAMES 

TAB is also supported , as in PRI NT TAB(20);X(I ). 
T A B even wor ks wiLh a prinLer. SLring conca Lena
tion is provid ed with " ,". A$ = A$ + 13$ becomes 
A$ = AS.B . Since BAS IC A + incl udes equ iva lent 
commands for most Microsoft statemen ts (excluding 
strin gs), you get the best of both worlds! 

BA SIC A + adds program debugging tools 
such as T RA C E a nd TRAC EOFF, which activate 
and cancdthe display of line numbers during a 
progra m's execution , and LVA R, which li sts a ll 

variables , Error messages are now non-cryptic 
English phrases, such as NO SUC H LI IE # instead 
of ERRO R - 12. BAS IC error handli ng with TRAP 
is mad e easie r wi th ERR(O), which rellirns the 
error numbe r ; ERR( I), which gives the offending 
line's number ; and CO NT, which continues execu
tion on the line following the error (RESU ME in 
o the r BASICs). 

Extended 110 
BASIC A + adds DOS commands to BASIC, 
making disk handling by a program much eas ier. 
Compa re these two statements which delete a fil e 
from the disk: 

XIO 33,# 1,O,O,"D:TEMP" 
ERASE "D:TEMP" 

Also included are PROTECT and UN PROTECT 
(a.k.a. LOC K/UN LOC K), RENA ME, a nd 0 1 R. 
Yes , yo u can now list the directo ry witho ut going to 
DOS! 

BASIC A + ca n save and load bina ry fi les. 
T hese fil es can be a ny section o f memory. Fo r 
exa mple, a word processor could Li se B P T to save 
a I.ex t fi le at top machine I/O speed or use BGET 
to reca ll another. T hi s forme rly requ ired man y 
PO KEs and a machine language program to call 
the C IO. RP UT a nd RG ET are usefu l for fixed
le ngth li les produced with NOTE and read with 
PO I NT. Fo r exa m ple, to PR I NT a num be r to such 
a fi le could produce a nything from "0" to " 10" to 
"3 . 14 1592 7" to " 1.562 E + 42." RP UT will o utput 
the number as 7 bytes, using the internal storage 
fo rmat for numbers. RG ET will read these bytes 
and reconstru Cl the numbe r. This bui lt-in "packing" 
a nd "unpackin g" capability is vita l fo r e ffi cient 
record processing. 

PRINT USING 
BAS IC A + suppo n s de luxe fo rm alling via PRI NT. 
Fo r example, PRINT USIN G "###.##" would 
form at a three-d igit number in do lla rs and cents 
forma t, auto mati call y padd ing unused d igits with 
spaces (o r ze roes to the ri ght o f the d ecima l point). 
So 33.345 wou ld a ppea r as "b33.35". (The "b" 
d enotes a blank. ) Notice tha t PR INT USING auto
matica ll y rounds numbers to fi t the fo rmat fi eld . 
"Pi" prinLed in the same form aL would appear as 
"bb3. 14". Othe r fo rmat cha racte rs are "s" (fl oa ting 
d o ll a r sign), " ," (comma fo rmatting such as 
I ,000,000 fo r o ne million), "& " (fi lls unused digits 
with zeroes), "*,, (pads blank d igits with asterisks 
fo r number protecti on, such as check printing), 
and "+ " or "-" (which fo rce the app ro priate sign to 
be prin ted whe re specified). String form atting is 
provided with "%" and " !" which pe rfo rm right or 
le ft j ustification on the string. 
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An Ideal Language?

BASIC A + is written by programmers who have

both designed Atari BASIC and have used it ex

tensively. Therefore, it reflects the "wish list" of

these programmers. If you're a serious program

mer, you'll find this wish list comes close to yours —

BASIC A+ is a programmer's programming lan

guage. Examples of this are seen throughout the

language. Most obvious of these are the structured

programming constructs of "IF...ELSE...ENDIF"

which permit multi-line, multi-clause comparison

and evaluation, and "WHILE...ENDWHILE"

which allow a structured loop without a GOTO.

I he SET function enables or disables certain fea

tures. For example, SET 0,12H disables the break

key; SET 2,ASC(":") changes the INPUT prompt

from a question mark to a colon; SET 5,1 will allow

program entry in lower case (converts to upper

case). Believe it or not, there is even a SET for the

ANSI-standard FOR/NEXT loop. SET 3. 1 will

allow a FOR/NEXT loop to execute zero times.

This statement:

FOR I = 30 TO 1:PRINTI:NEXTI

would normally print "30" and stop — executing al

least once, no matter what the FOR range is. Almost

all microcomputer BASICs do this, but the SET

statement will permit BASIC to ignore such loops,

making the Atari one of the only microcomputers

to comply with the ANSI standard.

Programming convenience is enhanced with

the DPOKE and DPEEK commands which simulate

16-bit PEEK and POKE commands. For example,

to find the start of screen memory with SAVMSC

(S58), you would code:

SCR = PEEK(88) + 256*PEEK<89) in Atari BASIC, or

SCR = DPEEK(88) in BASIC A + .

Obtaining the same address from the display list

shows the convenience even more dramatically:

A = PEEK(560) + 256*PEEK(561) +4

SCR = PEEK(A) + 256*PEEK(A + 1)

vs. SCR = DPEEK(DPEEK(560) +4)

DPOKE lets you place sixteen-bit results in memory

without breaking the number into two 8-bit parts.

For example, DPOKE 12,1536 replaces POKE

12,0:POKE 13.6 and DPOKE 12,A replaces this

piece of code:

POKE 13,INT(A/256):POKE 12,A-PEEK(13)*256

Other memory-manipulation commands are

FIND and MOVE. FIND will search a string, even

a huge Atari "megastring" of thousands of charac

ters, for any substring. This has instant application

for database management programs, and has

infinite minor potential, such as menu selection:

GOTO FINDCPDCJN",A$,0)*10+ 1000

where P.D,CJ,N are the first letters of a menu.

FIND will return from 0-5. MOVE will move a

block of memory from one place to another. This

can be used to move the character set in ROM into

RAM for modification (and BASIC A+ conve

niently reserves 1024 bytes for the character set).

MOVE can be used for insert/delete functions, and

even page-flipping. Imagine how much easier

player/missile graphics would be with MOVE,

where you could easily move players around in

player memory with this machine language-speed

command. Ah, but that's another topic...

A User-Friendly Language

One of the most attractive features of BASIC A +

is the ease of access to hardware features. The

controller functions STICK, PTRIG, etc.. and the

SETCOLORcommand represent Atari BASIC'S

user Iriendliness. These functions could easily be

replaced with PEEKs and POKEs, but Atari BASIC

makes the machine easy to use without memorizing

a memory map. BASIC A + continues this tradition.

PEN(0) will return the horizontal position of the

light pen, if present. HSTICK and VSTICK re

turn delta-X and delta-Y offsets for the joystick.

HSTICK, for example, returns + 1 if thejoystick is

pushed right. -1 if the joystick is to the left, and 0 if

the joystick is "horizontally centered." The (wo

functions can be combined to easily update

motion.

Player/Missile Graphics

1 his case of use continues with a complete sei of

commands to control player/missile graphics, one

of the Atari's best features. Formerly, programming

P/M graphics was a nightmare of PEEKs, POKEs

(so many POKEs!), sloowww FOR/NEXT loops for

initialization and vertical movements, and machine

language routines that were clumsy at best. BASIC

A + makes P/M graphics as easy as PLOT and

DRAWTO. Setting player colors is accomplished

with SETCOLORs analog, PMCOLOR. PMCLR

clears out a player. PMWIDTH sets the width of a

player. The headache of memory allocations and

bit selection is replaced with PMGRAPHICS, a

statement similar to GRAPHICS. PMGRAPHICS

(abbreviated as PMG.) does all the setup for you.

Cancelling P/M is done with PMGRAPHICS0.

After the initialization, PMADR will return the

memory location of any player, so POKEing or

MOVEing bytes into it is easy.

The heart of the P/M graphics commands is

PMMOVE, which positions the player anywhere

on the screen. The horizontal and vertical positions

of the player can be set together or separatelv.
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An Ideal Language? 
BASIC A + is writte n by programmers who have 
bOlh desig ned Atari BASIC a nd have used it ex
te nsive ly. T he re fo re . it re n ects th e "wish lisL" of 
these programmers. If you're a serio ll s program
me r. you 'll fi nd Lh is wish lisL comes close LO yo urs
BASI C A + is a programme r's programming lan 
g uage. Examples o f LhlS a re seen Lhro ug ho u t Lh e 
la ng ua ge . MoSl o bvio us o f Lh ese a re the sLructured 
progra mming co nstru cLS o f " I V ... ElS E ... EN 0 I V'· 
which permit mu lti- line, multi -clause cOtllpari son 
and eva luatio n , and "WH I l E ... ENDW H I l E'· 
which a llow a sLruclLlred loo p wiLho uL a GOTO. 
The SET fUIlClio n enables Or disa bles cenain fea
Lures. Fo r example , SET 0, 128 disables th e break 
key; SET 2,ASC(":") changes the I N PUT pro rnpL 
from a quesuo n mark to a colon ; SET 5, I will a llow 
program entry in lower case (converts La upper
case). Bel ieve it or nOL, Lhe re is eve n a SET for th e 
ANS I-sLandard FORINEXT loop. SET 3. I will 
a llow a VORIN EXT loop LO exec uLe zero Limes. 
This state me nt: 

FOR I = 30 TO I:PRINT I:NEXT I 

wo uld non"," ly prinL "30·' a nd SLOp - execuun g a L 
leasL o nce, no maLLe r whaL th e FO R ra nge is. AlmosL 
a limic rocompuLe r BASICs d o this, but the SET 
SLa LemenL will pe rmiL BASI C LO ig no re such loops, 
making the ALari o ne of the o nl y microcompuLe rs 
LO compl)' wiLh the ANS I sta nda rd . 

Programming convenie nce is enhanced with 
Lh e DPOKE and DPEEK commands which simulaLe 
I (j-bit PEEK and POKE commands. Fo r example . 
to find th e SLa n or sc reen memo ry wiLh SA VMSC 
($58), yo u wou ld code : 

SCR = PEEK(88) + 256*PEEK(89) in Atari BASIC, or 
SCR = DPEEK(88) in BASIC A +. 

O bLa in ing th e same address from the display lisL 
shows the convenience even more dramatica lly: 

A = PEEK(560) + 256*PEEK(56 1) +4 
SCR= PEEK(A)+256*PEEK(A+ I) 
vs. SCR = DPEEK(DPEEK(560) +4) 

DPOKE leLs you p lace sixLeen-biL res ulLs in memory 
witho ut breakin g th e number in to two 8-bi l pans. 
For exa mple, DPOKE 12 , 1536 replaces POKE 
12 .0 :PO KE 13.6and DPOKE 12.A replaces Lhis 
piece o f code : 

POKE 13, INT(N256):POKE 12,A-PEEK(13)*256 

OLher memory-manipulaLio n commands a re 
FI N D a nd MOVE. FI N D will sea rch a sLring , eve n 
a huge Ala ri "1l1egaslring" o f th ousa nds of charac
Lers, fo r any su bsrrin g. This has insLaIll applica tio n 
for dalabase manageolenl programs, and has 
infiniLe mino r po temial , such as me nu selecLi o n : 

GOTO FIND(" PDCjN",A$,O)* IO+ 1000 

where ".D ,C,J ,N a re the firsL le LLers ofa me nu. 
FI N D will re Lurn from 0-5. MOVE will move a 
block of memo ry from o ne place LO anoLher . T his 
ca n be used lO muve the charaner se l in ROivl inlo 
RAM for modifica tio n (and BASI C A + co nve
nie nLiy rese rves 1024 byLes for the cha racLer set). 
MOV E ca n be used fo r insen /d e le Le funcL ions. and 
even page- nipping. I mag in e how much easie r 
phl )'er/miss ile g ra phics wo u ld be wiLh ~IOVE , 
"'he re yo u could eas il y move players around in 
p laye r memory wiLh Lh is mac hine lang uage-speed 
comma nd . Ah . bUL LhaL's anOl he r LOp ie. .. 

A User-Friendly Language 
O ne of th e mOSL aLLraClive FeaLUres of BASIC A + 
is th e ease o f access to hard wa re feaLUres . The 
controll e r funcLio ns STIC K, PTRI G , e Le., a nd Lhe 
S ETCO l O R comma nd re prese nL ALa ri BASI Cs 
user fri endliness. T hese fun cti o ns could eas il y be 
replaced wILh PEEKs and POKEs, bUL ALari BAS IC 
makes the machine easy LO use wiLh o ut memo r izing 
a memory map. BAS I C A + conlinues lhis lradilioll. 
PE N(O) will reLUrn th e ho ri zon La I posiLi o n of Lh e 
li g ht pe n , if present. HSTI C K a nd VST IC K re
Lurn delLa-X and de lLa-Y offseLs fo r th e joystick. 
HST IC K, for example , returns + I if Lh e joystick is 
pushed rig hL. - I ifLhejoysLick is to th e le fl. a nd 0 if 
th e j oysLick is " ho ri zontall y ce nLe red .. · T he t.wo 
funcLio ns can be combined to easil y upd aLe 
nl011 0n. 

Player/Missile Graphics 
T his ease o f Li se conlinues wilh a com ple te se l or 
commands LO cO nLrol player/missile g ra phics. o ne 
o rthe ALa ri 's besL feaLures. Formerl y. programming 
P/ M g raphics was a nig hLma re of PEEKs, POKEs 
(so many PO KEs!). sloowww FOR/ NEXT loops fo r 
in itial iza ti on and vertica l moveme nlS. and machine 
lang uage ro ulines lhal were ciul11s )' at bes l. BAS I C 
A + ma kes P/M g raphics as easy as PLOT a nd 
ORA ""TO. Selling player co lo rs is accompli shed 
wiLh SETCO l O R·s ana log, PM CO l O R. P~ I C lR 
clea rs OUL a playe r . PMWI DT H seLs th e widLh o f a 
playe r . T he head ache of memor y a liocaLio ns and 
b it seleClio n is replaced wiLh PM G RAPHICS, a 
SLa teme nL similar LO G RA PH ICS. PM G RAPH ICS 
(abbrev iaLed as PM G.) d oes a ll th e seLup fo r yo u. 
Cance lling P/M is done wiLh PM G RAP H ICS o. 
ArLer the iniLia liza Lio n , PM A DR will reLU rn Lhe 
memo ry 10caLio n of a n)' player, so PO KEing or 
MOVEing byLes in LO iL is eas)'. 

T he hea rL o f the P/ M g rap h ics com ma nds is 
PMMOVE. which positions th e playe r an ywhere 
on the screen. l -he horizonlal and vertical posi tions 
of the p laye r can be seL LOgeth e r or se parate ly. 
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Horizontal position is an absolute location from 0-

255, but vertical positioning is done with a relative

offset. PMMOVE 0; I would move the first player

up one scan line. PMMOVE 0,100;-4 would move

the player to horizontal position 100 and then

move il down 4 scan lines. Two other commands

are MISSILE and BUMP. MISSILE creates a missile

(the "missile" in player/missile graphics) which is

moved with PMMOVE. BUMP will read the colli

sion registers. BUMP(0,3) will check For a collision

between player 0 and player 3.

Unique Documentation

The manual for BASIC A+ comes as a sheaf of

loose-leal pages to be inserted into the BASIC

reference manual. A logical concept - BASK! A +

extends BASIC, so its manual extends BASIC'S. It

is a little confusing, all the paper-shuffling, but

gives you a complete reference. All changes are

noted with special pages, and the table of contents

is replaced as well. Additional appendices are

added, as well as two new chapters, including a

tutorial on player/missile graphics and the related

commands. The manual is very well written, con

cise, but complete. It even includes "secret" internal

memory locations to permit the user to customize

BASIC! A + . It is apparently easy to add new com

mands to BASIC A + . On an included demo/ulility

disk are two commands, RENUM and "(5 " which

respectively RENUMber your program and permit

an Atari load, to lei you load Atari programs into

BASIC A + .

A Few Notes And Bugs

1. The pre-reserved memory for characters and

P/M graphics cannot be used for your BASIC

program, although you can store machine language

programs there.

2. A GRAPHICS command can apparently wipe

out some of the reserved character graphics area.

3. BASIC A+ runs noticeably faster than Atari

BASK:. One reason for this is that BASIC A +

only checks for the break key at the end of each

line, not after each command. Unfortunately, this
can cause a lock-up on single-line commands such as

FOR I = 0 TO 1E9:PRINT PEEK(764):NEXT I and

300 GOTO 300 :REM FREEZE FULL-SCREEN

GRAPHICS UNTIL BREAK

SYSTEM RESET will abort such a loop.

4. OSS sells BASIC A + for the Apple, so software

producers can sell software that will run on either

machine.

5. OSS has a run-time BASIC A+ which presum

ably runs faster, uses less memory, and has security

features. You must pay a royalty to use it, however

(unless OSS distributes your software).

6. OSS apparently has excellent user support, with

a newsletter, and inexpensive update disks available.

7. del OS/A + with the BASIC. Although space

does not permit a complete review here, be assured

it's a bargain. For an extra $70 you get a full-power

"system" DOS with easy to use commands such as

REName. Other commands can be accessed from

disk, such as COPY and HELP. BASIC A + is

loaded with "BASIC.*1 OS/A + is always available-

noDUP.SYSorMEM.SAV! Included are numerous

system utilities and EASMD, the disk-based

upward-compatible Editor Assembler- how's that

for a free bonus?

BASIC A+ is a feature-packed, easy-to-use

language. The scope and range of BASK; A +

make il a truly professional language, worth the

consideration of any serious programmer.

BASIC A +

Optimized Systems Software, Inc.

10379 Lansdale Ave.

Cupertino, CA 9501-1

$80 (or $150 with OS/A+)
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I-I o rizollla l posiLion is a n absoluLe 10ca Li on from 0-
255. but venica l positioning is done with a relat ive 
r1f' l'I. pMM OVE 0; I wou ld move the firsL p laye r 
lip one scan line . PMM OVE 0, 100;-4 wo uld move 
I he playe r to ho rizo lllal position 100 a nd Lh en 
move it down 4 SCa n lines. Two other cOlll m a nd s 
are MISS ILE"nd B UMP. MISSILEcrea tesa missile 
(I he "m issil e" in playe r/missile graphics) wh ich is 
moved wilh PMMOVE. BUMP will read Ihe coll i
sio n registers. BUM 1'(0,3) will check fo r a co lli sioll 
between player 0 a nd playe r 3. 

Unique Documentation 
T he 11 '"IU,,1 for BAS IC A + comes as a shea f of 
loose- lea f pages to be inse rted in to the BAS IC 
reference manual. A logica l concept - BAS IC A + 
extends BAS IC, so its manual extends BAS IC's. II 
is a li tli e confusing. all the paper-shurfling. b UI 
gives you a complete re ference. All changes arc 
nOLed wit h specia l pages. a nd the table of co lllc nl s 
is replaced as well . Additional appendices a re 
added , as wel l as Lwo new chapters, including a 
tULo ri al on player/missile g raphics and the re laLed 
(O llllll £l llds. 'The Illanual is ve r y well wrillen, con
cise. but complcle . I t even includes "secre L" inte rnal 
memory loca tions to permit the USC I' to clistomi ze 
BA S IC A + . I L is apparen tl y easy to add new com
mands to liAS I C A + . On a n included d e mo/ uLi li ty 
dISk arc LwO comma nds, REN UM a nd "@" whic h 
respecti vely RENUMber your program and permi l 
an Alari load. to let yo u load Alari programs into 
BASICA+. 

A Few Notes And Bugs 

I . T he pre-reserved memory fo r cha racters and 
pn l graph ics ca nnot be used for )'ou r li AS IC 
program. although you can sto re machine language 
programs th ere. 

2. A G RA PI-I ICS com ma nd can apparellll)' wipe 
out sO llie of the reserved charaCler g raphics area. 

3. liAS IC A + runs no ticeabl), fasLer Lh an Alari 
BAS IC. One reason ('or th is is tha L BAS IC A + 
o nl y ~ h e~ ks fo r the break key aL the e nd of each 
linc , nut a ft.e r cach command . Unfortullat.ely, this 
G ill cause;t lock-up on sing le-line commands such as 

FOR 1=0 TO I E9:PRINT PEEK(764):NEXT I and 
300 GOTO 300 :REM FREEZE FULL-SCREEN 

GRAPH ICS UNTIL BREAK 

SYSTEM RESET will abo rt such a loop. 

4. OSS sel ls BASIC A + for the Apple, so softwa re 
producers can se ll so ftwa re that will run o n e ither 
machine . 
5. OSS has a r un -Lime BAS IC A + which pres ulll 
ab ly ru ns raSLe r , uses less memory, and hos securil y 
feaLu res. You mUSL pay a royalLy 1.0 use iL, however 

(un less OSS distributes yo ur soft wa re). 

6. OSS apparently has excellent use r support, with 
a lI ewsletter, and inex pensive update disks avai lable. 
7. Ge t OS/A + wiLh the BAS IC. Al lhough space 
does not perm it a comp lete rev iew here. be assured 
it's a bargai n. For an ex tra $70 )'ou geL a fu ll -power 
"syste m" DOS wiLh easy 1.0 use commands such as 
REName. OLher commands ca n be accessed from 
disk, such as CO py and H ELI'. BAS IC i\ + is 
loaded wiLh " BAS IC." OS/A + is a lways ava il ab le 
no DU P.SYS or MEM .SA V! I ncluded are numerous 
system util ities and EASM D, the disk-based 
upward-compatible Ed ito r Assembler - how's Lh at 
for a free bonus? 

BAS IC A + is a fea ture- packed , easy-La-use 
language. The scope and ra nge of BASIC A + 
make iL a trul y pro fessio nal language. worth Lhe 
consideratio n of any serio Lls programmer. 

BASIC II + 
OjJlimiz.ed S)'S{(,1I1S Software, f llr. 
f0379 Lansdale Ave. 
CII/}erl;IIO, CII 950 14 
$8IJ (01' $ 150 w;11i OSII\ + ) 

by Mic roSpec Ltd. 

Colorfu l, Exciting Software 
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Util ity applications make your V IC earn its 
living whi le the games allow you and your 
family to enjoy it ! 

Moon Lander · . . . 9 .95 Home F inance . 12.95 
Re versal 1 . 9 .95 • Reversal 2 13.95 
Bricks. .. .9.95 Wrap . 9.95 
Blackjack . . 9.95 Capture. .. . 9.95 
Tenn is . 9 .95 Targe t Moon . . 9.95 
Slots . . . 9 .95 Math Dr ill . 9 .95 
Bombs Away · . . 9 .95 Al lCn Raiders . 9 .95 
· Biorhythm. · . . 9 .95 'Home In v. 16.95 
• Data Manager 19 .95 • Portfolio Mgr. 19.95 
Starfighter . 13 .95 • Hangman . . 12.95 
• Auto Expense . 19.95 Spell ing 2-6 .. . 9 .95 
Typing Dr ill . · . 12.95 (Speci fy Grade) 

• Requ ires Memory Expansion 

Write for F REE Catalog 

2905 Ports O'Call Court 
Plano, Texas 75075 

(2 14) 867 ·1333 

V ISA and MASTERCA RD Accepled 

EJ 
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VIC

Communications:

The RS-232

Interface

Jim Butterfield and Jim Law

Toronto

The VIC has very good communications potential

built in. It's versatile and sophisticated: you can set

transmission speeds and other characteristics.

Buf Fering gives you a nice bonus: after you deliver

characters to the interface, you may go about your

computing business and the characters will be sent

at the proper time. Similarly, input characters can be

collected while you are doing other things, allowing

you to pick them up at your own convenience.

The interface is called RS-232 (more about

that later). Its versatility makes it very useful, but

there are a couple of drawbacks. First, you can't

use the serial disk/printer port or the cassette tape

while the RS-232 is in gear. You could stop the RS-

232, fire something out to printer or disk, and then

resume communications; but that's sometimes

awkward to do. Secondly, the Parallel User Port

(PUP) and the RS-232 interface are the same connec

tions, so it's difficult to use them both at the same

time. If you are planning to sense a bunch of switches

on the PUP and report their status over a communi

cations line, you'll have some headscratching to do.

The RS-232 Connection

RS-232 is a communications standard thai defines a

whole bunch of wires (25) for connecting a terminal

device (that's your VIC) to a communications device

(that's your modem). It defines what the wires do. It

defines a standard connector (which the VIC doesn't

have). It defines standard voltages and currents

(which the VIC doesn't observe).

Although all the RS-232 connections arc defined,

they are rarely all used. The most important connec
tions are:

Signal Description

From Modem to VIC:

Data Rev Serial data input

DSR Modem OK

CTS Modem ready to transmit

From VIC to Modem:

Data Xmi Serial data out

Edge

Connector

PinsBandC

PinL

PinK

PinM

RS-232

Connector

Pin 2

Pin 21

Pin 4

Pin 3

PinE

PinD

PinN

Pin A

Pin 5

Pin 6

Pin 7

Pinl

DTR VICOK

RTS VIC is ready to transmit

Ground connections:

Gnd Signal ground

Pro Chasis ground

We should mention that the VIC leaves RTS on

all the time just to keep the modem on its toes. Two

more connections are fitted to the VIC but not used:

RI and DCD connect to pins F and H. But you won't

need to worry about them unless you're heavily into

communications.

Hardware

We mentioned that the PUP connector is not a stan

dard RS-232 connector, and the voltages furnished

by VIC are not standard RS-232 voltages. This means

that you'll need an adaptor to hook into your modem.

Commodore should make these available soon.

If you're not willing to wait or just want to make

your own adapter, two possible circuits are described

below. The first uses discrete parts and any well-

stocked junk box should harbor the necessary

items. The second has minimum parts, but the ICs

may be hard to find. If you are not handy with a

soldering iron, perhaps a friend or a local electronics

buff could assemble the interface for you: it's not a

difficult project.

The simplest way to connect the VIC is with just

the iwo data lines and ground. This "three wire"

connection will work with most modems and any

printer where handshaking is not a problem. If you

arc using the "junk box" circuit, make only as many

circuits as you need: one input and one output should

be enough for a modem.

Figure I. Output Circuits
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T he VIC has ve ry good communica tio ns pote nti al 
built in . [t's versatile and sophistica ted : yo u can set 
transmission speeds and othe r characte ri sti cs. 
Buffe rin g gives you a nice bonu s: a fte r yo u deli ve r 
characte rs to the interface, yo u may go about yo ur 
computing business and the cha racte rs will be se nL 
at the proper tilne . Similarly, input characters can be 
collecLed while you are doing other things, a llowing 
YO Li to pick the m up at yo ur own conve nience. 

T he inte rface is call ed RS-232 (mo re a bouL 
Lh aL laLer). Its versatili ty makes it very useful , bU L 
there are a couple of drawbacks. First, yo u can't 
use the serial di sk/printer port or the cassette ta pe 
whil e rhe RS-232 is in gea r. Yo u could stop th e RS-
232 , li re someLhi ng out to printer o r disk, and Lh en 
resume communicati ons; bU l that's sometimes 
aw kward to do . Secondly, the Pa rall el User Port 
(PUP) and the RS-232 interface a re the same connec
tions, so it's diflicult to use them both " tthc same 
time. I r you are planning to sense a bunch o f switches 
on the PUP and repon lhe ir status over a communi
calions line, you'll have SOllle headscratching to do. 

The RS-232 Connection 
RS-232 is a communica tions standard that defin es a 
whole bunch of wires (25) for connecting a tcrminal 
device (that's your VIC) to a communications device 
(Lhat's your modem). It defines what the wires do. IL 
defines a standard connecto r (which the VI C doesn't 
have). It de fin es standard voltages and currents 
(which the VIC doesn't observe). 

Although all the RS-232 connections a re de lined , 
they are rarely all used . The most impon ant connec
tions are : 

Edge RS-232 
Sibmai Description Connector Conneclor 

From Mode m 10 VIC: 

Data Rev Serial data input Pins B and C Pin2 
DSR Modem OK PinL Pin21 
e rs Modem ready to transmit PinK Pin4 

From VIC to Modem: 

DataXmt Serial data out PinM Pin 3 

DTR 
RTS 

VICOK PinE 
VIC is ready to transmit Pin D 

Ground connections: 

Gnd Signal ground 
Pro Chasis ground 

PinN 
Pin A 

Pin S 
Pin6 

Pin7 
Pin I 

We should mention that the VIC leaves RTS on 
all the time just to keep the modem on its toes. Two • 
more connections are litted to the VI C bu t not used : 
RI and DCD connect to pins f and H. But you won't 
need to worry about Lhem unless you're heavil y into 
COlnmun lCaUons. 

Hardware 
We mentioned that the PUP connector is not a stan
dard RS-232 connector, and the voltages furnished 
by V I C are not standard RS-232 voltages. T his means 
that you 'll need an adaptor to hook in to your modem. 
Commodore should make these available soon. 

If you're not willing to wait orjust want to make 
your own adapte r, two possible circui ts are described 
below. T he first uses discrete parts and any well
stocked junk box should harbo r the necessary 
items. The second has minimum pan s, but the [Cs 
may be hard to find . [f you a re not handy with a 
soldering iron, perhaps a fri end or a loca l electronics 
buff could assemble the interface fo r you: it's nOL a 
difficult project. 

The simplest way to connect the VIC is with just 
the two data lines and ground. This "three wire" 
connection will wo rk with most modems and any 
printer where handshaking is not a problem. I f you 
are using lhe ')unk box" circuit, make onl y as many 
circuits as you need: one in put and one outplll should 
be enough for a modem. 

Figure 1. Output Circuits 
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Figure 2. Input Circuits

+ 5V

RS-232 In

5.6K

+ 5V

)

1N4001

180

To USER

Port

1N4001
l/6x

7404

75I89(A) = Quad RS232-TTL

Converter

Gnd Tie control inputs to
+ 5V through individual

12K resistors.

Figure 3. Power Supplies and Connection Diagram

Q> ■o

-0 xmitdata!
Use Output

-03 DTR I Circuit
I From

-QRTS J Figure 1.

RCV DATA

Q DSR

0CTS

0DCD

Use Input

Circuit From

Figure 2.

& -Q PROTGROUND

-Q SIGNAI.GROUND

G> X 10uF/16V

+ 5V

Vcc +

i47uF/16V

+ '1

47uF/16V

1N400I

Vcc-

47uF/I6V

* These signals required for "three wire" connection.

(2) = USER Port (VIC) Connections

Q = RS-232 (DB-25) Connections

Figure 4. VIC User Port

Back View
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The RS-232 interface is in place in your VIC

as device 2. So all you need to do is to OPEN device

2 (Tor example, OPEN 1,2) and you may send and

receive to your heart's content (PRINT#I ."ANY

BODY THERE" : INPUT#1,R$). But you'd better

know a few things about how it works before you

do that

Speed And Code And Other Things

The signals you are sending to the modem are

serial. That means that a character is not sent all at

once — the bits are sent one at a time at a certain

speed. You must set that speed, and arrange a few

other administrative details.

We need to signal speed, code, parity, and

even the type of modem handshake we want. To

open a 300 bit per second channel we would code:

OPEN l,2,3,CHR$(6) + CHR$(0)

The value of 6 sets the speed to 300 bps;

5 would set 150 bps and 8 would set 1200 bps.

We have turned off parity, assumed eight bits,

and assumed ordinary ("simple 3-wire") RS-232

interfacing.

At the same time that we do this OPEN, some

thing else happens: the VIC grabs two buffers for

input/output use. It takes them from your available

BASK! space. Try the above statement followed by

a PRINT ERE(O) and watch 512 bytes disappear.

The missing bytes will be returned to you when

you say CLOSE I.

There's another snag. These buffers are set

up in the top of memory; if you have any strings

stored up there you'll be in trouble. If you're going

to use the RS-232, your program should OPEN it

as its first command. That way there's no chance of

confusion. Remember to CLOSE when you're

done.

Working The Channel

You send with PRINT# and your program will be

able to continue immediately while the data is sent.

If you happen to fill up the buffer, the PRINT#

will wait; you won't lose anything.

You can receive data with INPUT#, but its a
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T he RS·232 inte rface is in place in yo ur VI C 
as d evice 2. So a ll yo u need to do is 1.0 OPEN dev ice 
2 (for exa mple , OPEN 1,2) and you may send and 
receive 1.0 yo ur heart's content (PRI NT# I ,"ANY· 
BODY T H ERE" : I N PUT# I ,R$). BuL yo u'd beLLer 
kn ow a few things about how it works before yo u 
do Lh at. 

Speed And Code And Other Things 
The signals you a re sending 1.0 the mod ern are 
serial. That means that a characte r is not se nt all at 
o nce - th e bits are sent one at a time at a certain 
speed . You muSL set tha t speed , a nd arrange a few 
o th er acllnini strative details . 

We need to signal speed , code, parity, a nd 
even the Ly pe of mod em ha ndshake we wa nt. T o 
open a 300 bit pe r second channel we wou ld code : 

OPEN I ,2,3,CHR$(6) + C H KS(O) 

The value of 6 sets the speed to 300 bps; 

0) <J [!] DSR 
Circuit from 

5 would seL 150 bps and 8 would set 1200 bps. 
We ha ve turned o Ff parity, ass umed eight bits, 
and ass umed ordina ry ("simple 3· wire") RS·232 
interfacing. 

(0 <J [!JCTS 
Figure 2 . 

G <J [!J DCD 
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+1 II 

N 
Vcc+ 
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" "" 
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* These signals required for "three wire" connection. 

o = USER Port (VIC) Connections 

o = RS-232 (DB-25) Connections 

AL the same time that we do thi s OPEN , some· 
thing else ha ppe ns: the VIC grabs Lwo bu ffers for 
input/o utpuL use. IL Lakes Lhem fro m your ava ilable 
BASI C space. Try the above state ment fo llowed by 
a PRI NT FRE(O) and watch 5 I 2 bytes disappea r. 
T he missing bytes will be returned to you when 
yo u say CLOSE I. 

T here's anoLher snag. These burfe rs are seL 
up in the LOp of memory ; if yo u have a ny sLrings 
stored up Lh ere you'll be in trouble. I F yo u're going 
to use the RS·232, your progra m sho uld O PE N it 
as iLs firsL command. ThaL way the re 's no chance of 
confusion . Reme mber to C LOSE when you're 
d one. 

Working The Channel 
You send wiLh PRI NT# and yo ur p rogram will be 
able to continue immediate ly while the data is sent. 
If yo u ha ppen La fill u p the buffer, the PRINT# 
will wa it ; you won 't lose anything. 

You can receive data wiLh IN PUT#, bUL iL's a 


