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40 characters-per-second 

80 characters per line 

Upper and lowercase 

Continuous graphics at 60 
dots per inch 

Microprocessor controlled 

Bidirectional look-ahead 
printing 

Automatic "wrap-around" 

Quiet operation 

The Trendcom 200 is a high speed ther­
mal printer offering the combination of 
text printing at 80 characters per line 
and continuous graphics at 60 dots per 
inch. In the text mode, upper and lower 
case data are printed at 40 characters 
per second. The 5 x 7 characters pro­
vide clear readable copy on white 
paper; no hard to find , hard to read 
aluminized paper. 

In the graphics mode, seven bits 
of each byte correspond to the seven 
dots in each of the 480 print positions 
per line. Since the computer driving the 
printer has full control over every print 
position , it can print graphs , bar 
charts , line drawings , even special and 
foreign language symbols . Desp ite its 
low cost, the Trendcom 200 is a true in­

telligent pr inter with ful l l ine buffering 
and bidirectional look-ahead printing . 
After one line has been printed le f t to 
right . the internal microprocessor 
examines the next line to choose the 
short est print direction. The micro­
processor also provides a built -in sel f ­
test mode for easy verif ica tion of 
proper operation. 

High reliability is designed in: The 
thick film thermal pri nt head has a life 
expectancy of 100,000,000 characters . 
Two DC stepping motors provide 
positive control of the pri nt head and 
the paper drive, the printe r's only 
driven parts. The absence of gears and 
solenoids also makes the printer 
extremely quiet ; the only noise is the 
rustlin g of the paper advanci ng . 

-- Skyles PAL-BO prlnter(s) complete with 2Vz foot Interface cable to attach to my PET at $675.00 each.• (Plus $10.00 ship­

ping and handling.) I also will receive a test and graphics demonstration tape at no additional charge and over 150 feet of 8Vz 

Inch wide black on white thermal paper. 

__ rolls of BVz Inch wide by 85 ft. long thermal paper (black ink) at $5.00 each; or cartons at 10@ $45.00. 


Visa, Mastercharge orders call (800) 538-3083 California orders please call (408) 257-9140 


Skyles Electric Works 
231 E SouthWhisman Road MountainView,CA 94041 (415) 965-1735 
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Professional Business Software 

For The Commodore 32K Microcomputer System 


With 2040 Dual Drive Disk & 2022 Tractor Feed Printer 


General Ledger 

• 	 Holds Up To 300 Accounts 

• 	 Accepts Up To 3000 
Transactions Per Month. 

• 	 Cash Disbursements Journal. 
Cash Receipts Journal. and 
Petty Cash Journal for 
simplified data entry. 

• 	 Maintains Account Balances 
For Present Month, Present 
Quarter, Present Year, Three 
Previous Quarters. And 
Previous Year. 

• 	 Complete Financial Reports 
Including Trial Balance, 
Balance Sheet, Profit & Loss 
Statement. Cash Receipts 
Journal, Cash Disbursements 
Journal , Petty Cash Journal 
and more. 

• 	 Accepts Postings From 
External Sources Such As 
Accounts Payable. Accounts 
Receivable, Payroll . 
Etc.... . . . ... ... . . . $295.00 

Accounts Payable 

• 	 Interactive Data Entry With 
Verified Input And Complete 
Operator Prompting. 

• 	 Automatic Applicat ion Of 

Credit And Debit Memos. 


• 	 Maintains Complete Purchase 
Records For Up To 200 
Vendors. 

• 	 Invoice File Accepts Up To 
400 Invoices. 

• 	 Random Access File 
Organization Allows Fast 
Individual Record Updating. 

• 	 Multiple Reports Provide A 
Complete Audit Trai l. 

• 	 Check Printing With Full 
Invoice Detail. 

• 	 Full Invoice Aging . 
• 	 Automatic Posting To 

General Ledger . . . .$195.00 

Accounts Receivable 

• 	 Maintains Invoice File For Up 
To 300 Invoices. 

• 	 Accomodates Full Or Partial 
Invoice Payments. 

• 	 Customer File Maintains 
Purchase Information For Up 
To 1000 Customers. 

• 	 Allows For Automatic 
Progress Billing . 

• 	 Provides For Cred it And Debit 
Memos As Well As Invoices. 

• 	 Prints Individual ized 
Customer Statements. 

• 	 Interactive Data Entry With 
FuJIOperator Prompt ing. 

• 	 Complete Data Input 
Verification And Formating. 

• 	 Automatic Posting To 
General Ledger ... .$195.00 

Payroll 

• 	 Maintains Monthly, Quarterly, 
And Yearly Cumulative Totals 
For Each Employee. 

• 	 Payroll Check Printing With 
Full Deduction And Pay Detail. 

• 	 Sixteen Different Reports 
Including W2 And 941 . 

• 	 Interact ive Data Entry With 
Easy Correction Of Entry 
Errors. 

• 	 Automatic Data Verificat ion. 

• 	 Complete Job Costing Option 
With Cumulative Totals And 
Overh ad Calculations. 

• 	 Random Access File 
Organization For Fast 
Updating Of Individual 
Records. 

• 	 Automatic Posting To 
General Ledger . . . . $350.00 

Structured around the time tested and reliability proven 
series of business software systems developed by Osborne 
and Associates, these programs have been designed to fill 
the need of a comprehensive accounting package for the 
new Commodore PET micro computer system. Each program 
can either stand alone, or be integrated with the others in a 
total software system. 

Designed with the first time user in mind, these programs 
lead the operator through step by step, verified data entry. It 
is impossible to 'crash ' a program due to operator error or 
invalid data input. Design consistency has been maintained 
from program to program to greatly increase operator 
familiarity and confidence. 

Documentation, normally a problem for small systems 
users. is provided by the comprehensive series of Osborne 

and Associates user manuals. These three manuals together 
total over 800 pages of detailed step by step instruct ions 
written at three levels for DP Department Managers. Data 
Entry Operators. and Programmers. You don't have to worry 
about getting 'promises' instead of documentation because 
the documentat ion was written before the programs 
were developed . A second set of manuals details any 
changes required during conversion Eac h program 
provided on d isk with complete documentation. Packaged 
in a handsome three ring binder with pockets and twelve 
monthly dividers for convenient storage of reports. 

See your nearest Commodore dealer for a demonstra­
tion of this outstanding business software system. 

CMS Software Systems 
5115 MENEFEE DRIVE • DALLAS. TX 75227 • 214·381 ·0690 
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The Editor's 
Notes 
Robert Lock, Publ isher/Editor 
The TRS·80 Color Computer? 
Yes , it ' s reviewed in thi s issue, even though its heart 
is a 6809 rather than a 6502 . We fell it would be of 
interest, gi ven the increasing number of small, inex­
pensive color machines. And it will provide a bit of 
background in fo rm ation for our full scale review of 
VIC in th e J anuary issue. 

Recommended Reading 
One of the problems with our current "Gazette' 
method of organizat ion is tha t a rticles ometim es 
become compartmentali zed when they reall y 
shouldn ' t. Three good examples in th is issue appear 
in the Apple Gazette (An atomy of A Wo rd­
R esearch Processing Program) and the SBC 
Gazette (Mixi ng BASIC a nd M achin e Language, by 
George Well s; Interfac ing KIM ,SY M ,AIM ,OSI to 
BASIC, by Jim Butterfield). These a rticles have 
some relevan ce regardless of your ma hine, and if 
you ' re interes ted in refinin g your programming 
techniques, or learning more about th e inner work­
ings of your Microsoft machin e take a look at the e. 

One possibility is to divide the articles into con­
tent areas rather than machine ones . Using this 
method, we'd have a programming techniques sec­
tion , a machine language progra mm ing ection , etc. 
On the other hand, we' d have problems with 
machin e specific materi al. Please us the Editor ' s 
Feedback C ard this time to provide you r input on 
the current organization of the magazine . 

More On Recommended Reading 
" Computing Correlation Coeffi cien t ·" (s e Table of 
Contents) was written by a T RS-80 owner . You ' IJ 
notice that some of the code looks a b it strange. 
We' re usi ng the a rticle because we feel it ' s an ex­
cellent in troduction to its title and if you' re 
sta ti tical ly inclined you should fin d the a rticl e 
useful. K eep me pos ted on ge tting up a nd running 
on the 6502 ! 

In The Review Queue 
We currently are using Personal Software' s Visicalc 
for the PET. Much to m y delight it not only works 
as promi ed, but has one of the most pro fessional 
pieces of documentation I 've seen in a long time . 

Word Pro III+ and Word Pro I V+ have 
repl aced the recently introduced Word Pro III and 
Word Pro IV from Professional Softw ar - , Inc. 
Several new feacures have been added that we 
haven ' t seen yet. Rather than review the current ver­

http:furn1sr.ed
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sions of WPIII and WPIV, we' li wait for the new 
ones. While prices have risen accordingly , the older 
versions we ha e in house work as advertised . 

R egency's Electric Crayon (for the PET/CBM) 
is here waiting for us to hook it up and get it rolling 
(scrolling?) . Other software in the queue includes 
PET terminal packages from Madison Computer and 
Micro Computer Industries; ATARI educational 
software from T.H.E .S .I. S.; and some other goodies 
we'll preview in the months ahead! Remember that 
COMPUTE! will be showing up every month begin­
ning in January. 

What Is It? 
(This information compiled by Dr. Chip and I through 
various sources.. .) 
It 's beige , has an RS-232 standard data bus, accepts 
external plug-in memory and cartridges , has a 
graphics character set, and comes with interface for 
joystick/light pen/game paddle. Its memory is expan­
dible to 32K RAM. It has a full-sized standard 
keyboard , and four special function keys with 8 
special function (some or all of these will be pro­
grammable). It 's VIC from Commodore. Currently 
being introduced in J apan, it's supposed to be 
available here in the next few months . Check with 
your dealer for more information. 

The bottom-line configuration has a 22 character 
by 23 line display with a graphics resolution of 176 
by 184. Balanced against a $299.00 price tag, VIC 
ought to help keep things interesting around this 
marketplace. Dr. Chip and I are anxious to get our 
hands on one. 

The Missing Advertisers 
We re not sure what happened , but GPA Elec­
tronics , a recent advertiser in COMPUTE! and 
several oth r publications, seems to have gone away. 
We' ve had one complaint from a British reader of a 
cashed prepayment check and no further response. 
As far as we can tell , the phone has been discon­
nected . On the other hand , we've had no other com­
plaints . Does anyone have any other information? 

RAYGAM appears to have closed as well , albeit 
in a more orderly fashion. We received notice that 
they were closing shop. All of which brings us to that 
perpetual problem of how you determine the stabil ity 
of your suppliers? r don't have any ready answers, 
but would certainly welcome some input . COM­
PUTE! will be happy to provide some space to 
stimulate the discussion . © 

First Monthly 
Issue is 
January, 1981 

Good News for 
COMPUTE! Authors 
Our reorganization is complete. with the 
addition of Kathy Martinek to our staff. 
She will be coordinating all unsolicited 
manuscripts so you'll be getting faster. 
more reliable responses. 
Our New System 
You'll receive an acknowledgement by 
return mail. Within one to two weeks we'll 
let you know whether we plan to use the 
material, etc. 
If You Haven't Heard 
With Kathy's help. we've caught up on all 
outstanding material. If you submitted 
something before October l, and haven't 
heard from us by now, give me a call. 
Keep Those Articles Coming 

COMPUTE! Needs You... 

You May Be Expiring... 

or 
Renewing Your Subscription 
To COMPUTE! 
If you ' re an early COMPUTE! subscriber, your 
subscription may be running out. If your mailing 
label bears the code '' 11/80' ' or '' 12/80' ' then Issue 
#7, the November/December issue, is your last one . 
Don't Miss An Issue 
Renew now by sending us your check or money 
order for your 1980 subscription. Please follow these 
simple guidelines . Mail your renewal check to COM­
PUTE! P.O. Box 5406, Greensboro , NC 27403 
USA . Mark the envelope ''Attention: Subscription 
Renewal " . Include your current mailing label. If 
you ' ve thrown your envelope away, please make sure 
that you include your name and address (especially 
your address) the same way you've been receiving 
the magazine . Check the new price schedule and in­
clude a check, money order or Master Charge/Visa 
number with your renewal. 
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CBM 

4008N 
4016N 
40168 
4032N 
40328 
80t6 
8032 
2023 
2022 

Word Pro II 
Word Pro Il l Plu s 
Word Pro IV Plus 
BPI Integ rated G/L 
BPI lnvenlory 
BPI Payroll 
BPI Enhanced AI R 
CMS G /L 
CMS AIR 
CMSA/P 
CMS Customer Ma•/ Lost 
CMS Payroll 
Datasou rce 1 

NEECO 


NEECO PROUDLY ANNOUNCES OUR 
" Your complete source NEW ONE YEAR WARRAN TY 
for all CBM Hardware ON ALL CBM 	COMPUTERS !and Software Products" 

The 8032 CBM Computer is now available! CBM TM 8000 SERIES BUSINESS COMPUTERS 
The new Commodore 8000 se r ies computers offer a wide screen

~commodore display to show you up to BO-character tines of information . Text 
editing and repor t formatting are faster and easier with the new 
w ide-sc reen display. The 8000 series also provides a resident 
Operating System with expanded functional capabili ti es. You 
can use BASIC on the 8000 compu ters in both in teractive and 
program modes. with expanded commands and functions for 
arithmetic. editing. and d isk file management. The CBM 8000 
series compu ters are ideally sui ted for th e computing needs of 
the business marketplace. 

CBM™ 8050 DUAL DRIVE FLOPPY DISK 
The CBM 8050 Dual Drive Floppy Disk is an enhanced version of 
the intelligent CBM 2040 Disk Drive. The CBM 8050 has all of the 
features of the CBM 2040, and prov ides more power ful software 
capabili t ies. as well as nearly one megabyte of online storage 
capacity The CBM 8050 supplies relative r cord fri es and 
automatic diskette in1 tia l1zation. It can copy all the files from one 
diskette to ano ther without copying unused space. The CBM 
8050 also offers improved error recovery an the ability to 
append to sequent ial fi les. 
HARDWARE SPECIFICATIONS 
Dual Drives 
Two microprocessors 

PRODUCT DESCRIPTION 

SK RAM-Graphics Keyboard-40 col 
16K RAM·GraphtCS Keyboard-40 col 
16K RAM-Business Keyboard-40 col 
32K RAM-Graphics Keyboard-40 col 
32K RAM-Bustness Keyboard-40 col 
16K RAM-80 Col -4. 1 O/S 
32K RAM-80 Col -4.1 0 1S 
Frictt0n Feed Pri nter 
TraclOr Feed P11nter 

SPECIAL OFFER ON CBM COMPATIBLE BUSINESS SOFTWARE! 
Purchasing software has always been difficult due to the " you buy it - you own it" attitude of most 
vendors. We at NEECO , recognize this problem and can now, on all of the Software Packages listed , offer 
a full 30 day refund pol icy to NEECO's customers. Now you can purchase with confidence. Buy it - try it; 
if the program package is not suitable for any reason, send it back to us within 30 days and we will refund 
the full purchase price-less shipping charges! 

SOFTWARE 

Word Pro I 


NEWENGLANDELECTRONICSCO.,INC. 

PRICE 

S 795.00 
S 995 00 
S 995 00 
$1295 00 
$1295 00 
S1495 00 
SI 795 00 
S 695 00 
S 795 00 

APPLICATION REQUIRES AUTHOR AVAILABILITY PRICE 

Word Pr.?ccss•ng BK • cassette Professional Sol1ware s 29 95 


10K I 2040 
 99 95 
32K I 2040 395.00 

8032 I 2040/8050 595 00 
Business 32K/8032 + 2040 BPI 360 00 

TB.A 

CMS Software 	 295 00 
195 00 
195 00 
19500 
35000 

All Business 32K/8032 ' 205018050 BMB Augus1/Sept 295 00 
'Wordprocessing Software requ ires ou tput printer. We recom mend the NEC Spinwr1ter (S2995) fo r lell er Quality 

' PET is a registered trademark a l Commodore Business Machines Small Keyboard PETS require a ROM Reirofit Kit 
Mul11~Cluster is available in Canada from BMB Compu Science. PO BOX 12 1, Millon Ontari o. L9T2Y3 

All puces and spec1hcat1ons are sub1ec1 to change N1lhou1 no11cc 

974K Bytes storage on two 
5.25" diskettes (s ingle sided) 

Tracks 70 
Sectors 17-21 
Soft sector format 
IEEE-488 interface 
Combination power (green) and 

error (red) indicator lights 
Drive Act ivi ty indicator l ights 
Disk Operating System Firmware 

(12K ROM ) 
Disk Buffer l4K RAM) 

CBM 

2040 
4(140 
8050 
C2N Casseue 
CBM to IEEE 
IEEE to IEEE 
8010 
2.0 DOS 
4.0 OIS 
·Asterisks indicate fall deltvery-all others are immediately available 

PRODUCT DESCRIPTION 

Dual Floppy-343K-DOS 1.0 
Dual Floppy-343K-DOS 2 0 
Dual Floppy-974K-DOS 2 O 
External Cassone Drive 
CBM to I sl IEEE Peripheral 
CBM to 2no IEEE Penpheral 
IE'EE 300 Baud Modem 
DOS Upgrade for 2040 
O IS Upgrade for 40 Column 

FIRMWARE 
DOS vers ion 2 1 
Sequential fil e manipulation 
Sequential user fr ies 
Relative record fi les 
Append to s quential files 
Improved error recovery 
Automatic diskette initia lizat ion 
Automati c directory sea rch 
Command parser for syntax 

validat ion 
Program load and save 

PRICE 

S 1295 00 
$1295 00 
$1695 00 
$ 95 00 
$ 39.95 
S 49.95 
S 395 00 • 
S 50.00 
S 100.00 

"NEW ENGLAND's Largest 
679 HIGHLAND AVE. .. MASTERCHARGE OR VISA ACCEPTED 

Computer Showroom TELEX NUMBER 951021 NEECO

• NEEDHAM, MA 02194 MON-FRI, 9:00-5:30. 

http:Science.PO
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HEWLETT-PACKARD PLOTTER for CBM SYSTEMS 


THE 7225A 

GRAPHICS PLOTTER WITH 


PERSONALITY MODULE 


$2800.00 

Interconnect Cables 
2 meters (6 .6 ft} $75.00 
4 meters (13.1 ft} $85.00 

The Hewlett-Packard 7225A is a compact and efficient 
graphics plotter that provides a cost effective solution to 
the need for professional hard-copy graphics. With the 
7225A, publication quality graphics can be drawn with 
clean and visually continuous ink lines. 
The HP 7225A can be user-adapted to a wide range of 
systems. By changing a " plug-i n" unit, called a Personality 
Module, the 7225A will provide the appropriate interface, 
language, and graphics capab ilities for a variety of desktop 
computers, computer systems, personal computers, ter­
minals and intelligent instrument systems. This interface 
flexibility makes the 7225A the ideal plotter for many 
present and futu re configurations. 

OPTIONS: 
Opt. 007 (15 pads of 81h x 11 In. paper, 

assortment of pens, pen holder $ 75.00 
Opt. 010 (vinyl carrying case) $125.00 
4-Color Pen Pack (Red, Blue, Green, Black) $ 6.00 
Plotter Paper (100 sheets 81h x 11 In. grid) $ 7.00 
Plotter/Printer ROM Handbook $ 10.00 

ORIGINAL BK PET 2001* OWNERS TAKE NOTE! 

The following peripherals and accessories are IN STOCK AT NEECO: 

• Complete PET graphics 
• Plug compatible 
• Electrostatic paper S349.00• 40 or 80 columns 

• Plug compatible 

INTERNAL MEMORY • Dynamic low heat memory 16K. 5299.00 
EXPANSION UNIT • Proven reliability 24K. 5379.00 

• No adaptor needed 

3. FULL SIZE KEYBOARD 

• Complete PET graphics 
•ttll lTl.11 f i f. lt ·~ t.1~ • - s 11 • Separate keypadr 

• JI 111 !I! ,y 1. .i !I .II 1 • ;. ,y ·1 JI ~ ­
• 1!1D •l! ,l'J ll:ll1'i.f,•ti T. · - .T ! I JI , • Plug compatible $99.95 

1- mllilllllll Jli~ ,, ! . ' - itJ 1t 3iJ?J
•11• -=--- !i?." a:i~m- • With cover 

"BK-2001 with origina l keyboard and bu il t-in cassette 

NEECO NEWENGLANDELECTRONICSCO.,INC. (617) 449-1760 
"NEW ENGLAND's Largest

679 HIGHLAND AVE. ,, MASTERCHARGE OR VISA ACCEPTED 
Computer Showroom TELEX NUMBER 951021 , NEECO• NEEDHAM, MA 02194 MON-FRI. 9:00-5:30. E.S.T. 

1. AXIOM PRINTER 
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The Reader's 
Feedback 
Robert Lock, Publisher/Editor 
and Readers 
Well group , COMPUTE! is hap py to present our 
biggest issue ever . Welcome back to you OSI , KIM , 
SYM and AIM users. Next issue Q anu ary) will be 
the first of the new monthly COMPUTE! 's. 

Best Article las t issue ... I ' m callin g it a three 
way tie, with Appl e honors going to "Screendump", 
PET honors go ing to ''Feed Your P ET Some 
APP LESOFT' ', and ATARI honors going to 

Designing Your O wn Atari Graphics Modes". In 
the general ca tegory, Marvin D ej ong's art icle "Solv­
ing Equa tions Wi th A Co mputer '' is leadin g at press 
time. 

Now, on with the feedback: 
Hurrah.I.'.' ·'.' Can you make the new monthly issue bigger too? 
Probably not . I expect our mo nthl y is ue to be 
96- 11 2 pages . But then again I orgin a ll y pl anned this 
one to be 120 pages . We' ll have to wait and see. 

Give more space to Atari and Apple and cut the PET 
Gazette in half 
Great that you have decided to again have one magazine and 
have it monthly... I hope quantil)1 of material for PET will 
not be reduced. 
Well , it 's not a ll relative . We are growing in page 
size, especially given our new monthl y freque ncy. 
Several fac tors help determin e th e exten t of coverage 
and overall size of any given issue. One of these is 
advert isin g, bu t an even more critical one is 
material. K eep those Apple and Atari art icles co ming 
in . The same comment applies to you 0 I and 
single-boarders as well . We rely on ou r r aders in 
large part to help us keep providin g the best and the 
la tes t . 

I would be happy to be a business applications reviewer. I 
own an 8032, 2040, etc . .. 
Oops! I assume your card arrived in an envelope 
with a ubscri pt ion. When it reached me it was in a 
stack of cards . Since I m the only one who gets the 
Ed itor 's feedback cards, pl ease make su re yo u add 
yo ur name and addr ss if' you ' re includ in g a co m­
men t such as the above . T hanks . 

Regarding Columns 
Beginning this iss ue for some colu mnist , a nd next 
fo r others, we' ll be rotat ing some of our colum ns. 
Thi s i · because all do o ther thin gs bes ides write and 
our new monthl y schedule will be a bit hectic for 
them. H ere's how we've paired them off; in each 
pa ir , we' ll altern ate months: 

Nuts and Volts, Gene Zumchak 
T he Single- Boa rd 6502, Eric Rehnke 
Computers and Society, David Thornburg and Betty 
Burr 
M icros W ith the H andicapped, Susan Semancik 
Progra mmin g Hi nts fo r Apple and Atari, Al Baker 
Fun With T he 6502, Len Lindsay 

Keep Those Cards 

and Letters 


Coming 


COMPUTE! 

Needs You! 


Address art icles, programming notes 
and comments to: 


The Editor 

COMPUTE! 


P.O. Box 5406 

Greensboro, NC 27403 


... being ye complea t 
cata logue or pc r lphcrdl:lo 

a\lailable for your PET 

Skyles Electric Works 
23 I E South Whisman Road 
Mountain View, CA 9404 I 



Titne & Money. CA>tntnodore®, Atari & Apple® 

users get tnore with VisiCalc™ software. 


A financial VP in Massachusetts is cutting the time it takes 
to prepare month-end reports from three days to three hours. 

A California company is replacing most of its time-share 
computer service with a personal computer and VisiCalc, 
saving at least $30,000 the first year. 

Thousands of other personal computer users are also sold 
on how VisiCalc is increasing their productivity. Besides saving 
time and money, they're simplifying their work and getting 
more information that helps them make better decisions. A 
typical user reaction comes from a New York dentist: 

"VisiCalc has become an integral part of my businesS.' 

VisiCalc displays an "electronic worksheet" that auto­
matically calculates nearly any number problem in 
finance, business management, marketing, sales, engi­
neering and other areas. The huge worksheet is like a 
blank ledger sheet or matrix. You input problems by 
typing in titles, headings and your numbers. Where 
you need calculations, type in simple formulas 
( + ,-, X, +) or insert built-in functions 
such as net present va lue and averaging. 
As quickly as you type it in, VisiCalc 
calculates and displays the results. 

'1 am extremely impressed with Visi­
Calc's capability, flexibility and orderly 
presentation of instructionS.' 

So writes the director of a New York cor­
poration. He appreciates VisiCalc's powerful 
recalculation feature. Change any number in 

more alternatives and forecasting more outcomes. It really 
increases your decision-making batting average! 

When you finish, you can print a copy of the worksheet just 
as it appears on the screen and /or save it on diskette. 

'1 like VisiCalc's ease of use'.' 

That response comes from a Utah businessman using Visi­
Calc for production forecasts, financial report ratio analysis and 
job cost estimating. Ease of use is VisiCalc's best-liked feature. 
It's designed for a non-programmer, and has an extensive, easy­
to-understand instruction manual. 

Users also like solving a wide variety of problems with 
VisiCalc ... and solving them their way. VisiCalc can even 

justify the cost of a personal computer, according to a ew 
Hampshire financial analyst: 

"VisiCalc is paying for itself over and over.' 

VisiCalc is available for 32k Commodore PET/CBM, Atari 
800 and Apple disk systems. VisiCalc is written by Soft­

ware Arts, Inc. 
See YisiCalc at your Personal Software dealer. 

For your dealer's name, call Personal Software Inc. 
at 408-745-7841, or write 1330 Bordeaux Drive, 

Sunnyvale, CA 94086. 
While there, see our other Pro­

ductivity Series software: Desktop Plan 
and CCA Data Management System. 
They're like time on your hands and 
money in the bank. ~ 

your model and instantly all numbers affected by 
that change are recalculated and new results are i';:~so =1iiSdisplayed. You can ask "What if . . . ?',' analyzing 
Commodore is a registered tr.Jdcmark or Commodore sor'f'I'~
Business Machines Inc., At.iri is d rcgiSU!'.n>d lrademark of 
Atari Inc., Apple is a registered tr.id l'm.irk of Apple 
Computer Inc. 
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Computers 

and Society 

David D. Thornburg and 
Betty J. Burr 
lnnovision 
P.O. Box 1317 
Los Altos, CA 94022 
In August one of us (DT) had the pleasure of presen­
ting an address on the challenges of personal com­
puter design at the Centenary meeting of the ASME. 
While one might not normally think of the annual 
meeting of Mechanical Engineers as being an ap­
propriate place to discuss the design challenges com­
ing from the personal computer "revolution", the 
ASME had divided their meeting into a series of 
"Emerging Technology" conferences, one of which 
was devoted to computers. 

Because this talk provided an opportunity to 
deal with some broad issues, we thought it ap­
propriate to provide a condensation of it in our col­
umn this month. 

The advent of the low cost microprocessor 
several years ago made possible the development of a 
revolutionary new product - the personal computer. 
This product has brought the price of computational 
power down to the point where one can honestly 
forsee the presence of a computer in nearly every 
home. 

As revolutionary as the enabling technology has 
been, the mere existence of the personal computer is 
insufficient to give everyone access to all the things 
computers can be used for. In order for this 
technology to move into people's homes, the interface 
between computers and people has to be improved to 
the point where the average person can operate the 
computer as easily as he or she can operate a color 
television. In order for the full potential of the 
revolution to be realized, we thus need to enter a 
period of coevolution - a period where advances in 
the computer technology become connected to ad­
vances in applications and to improved interfaces 
between people and machines. The task is so large 
and so important that there will be myriad oppor­
tunities for each of us to take part in one of the most 
exciting opportunities of our lifetime - the implemen­
tation of the post-industrial revolution. 

The challenge faced by designers arises from the 
fact that an increasing fraction of computer users will 
have no special background or training in this 
technology. It is the sat isfaction of these naive users 
that will prove to be the true test of our creative 
abilities. As we will see , this was not always the case. 

Back in the days when computer systems were 
not available for under $100,000, computer designers 
knew that the users of their products were technical 
people much like themselves. The task of designing a 
computer system revolved around issues of speed, 
memory size, and cost, with not too much attention 
paid to human factors. Traditionally, large computer 
systems were controlled by highly skilled operators 
who received special education in the use of their 
particular computer. One can perceive several 
benefits which came from making this interface very 
specialized: 

1. It tended to intimidate non-professionals who 
might otherwise tamper with the system, thus inter­
rupting the normal operation of the m achine. 

2. By having the operators program in machine 
language, it made the computer operate more effi­
ciently. 

3. The presence of a physically impressive machine 
with arrays of lights and switches, coupled with the 
specialized jargon interspersed in the speech of the 
programmers, served to provide added job security 
for these people. There was security in becoming a 
scribe and joining th cult of like-minded individuals. 

Some time later, increased cost pressures, coupled 
with the need for distributed computing , led to the 
$10,000 minicomputer. Aside from their cost, word 
size, and memory capacity, these machines shared 
many traits with their larger counterparts. While st ill 
operated by highly tra ined professionals , it wasn't 
uncommon to see these computers be ing used by 
physicists, chemists, and others from outside the 
traditional "computer" community who needed to 
automate certain data acquisition and reduction 
tasks . While many minicomputers required some 
machine language programming to get them started, 
the widespread use of higher level languages (such as 
FOCAL and BASIC) through "teletype" terminals 
made the environment a little more tractable to the 
non-computer specialist. 

It wasn't until the development of the 
microprocessor and the subsequent solution of the 
personal computer, however, that the background of 
the typical computer user underwent a radical 
change . Even as recently as last year , many of these 
$1,000 computers were being used by hobbyists who 
were content to live with cryptic keystroke combina­
tions to make their computers perform . 

As time passes, however, it becomes increasingly 
clear that computers will be used mor · and more by 
people who have no computer background at all 
-people who will expect the computer to be as easy to 
use as a television or a telephone . 

To see why this is so, let us look at personal 
computer sales over the last few years. fn 1978, the 
first year of the "revolution", 150,000 personal 'Om­
puters were sold. These products mostly came from 
Tandy, Commodore , and Apple - none of whom had 
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WordPro"' 

Word Processing Software 


Turn your Commodore CBM/PET computer 

into a highly sophisticated word processing system 


Everyone expected it would happen WH AT M AKES WORDPRO 
sooner or later ... with Word Pro it TH E BEST? 
already has! Now all the marvelous 

Our research has shown that while
benefits of an advanced stand-alone 

many wordprocessing packages 
word processor are available with the 

have comparable features to
WordPro series of software and the 

WordPro, none can surpass
systems they create. 

Wordpro's EASE OF USE A D 
If you've already been shopping for FLEXIBILITY. Wordpro operators 
software in the crowded word­ need not be familiar with computer 
processing marketplace, you've commands or functions . WordPro is 
probably determined the features easy to learn for anyone with 
you really want. You'll find ordiPary typing skills. 
WordPro has them, and more . 

WORDPRO SOFTWAR E IS 
And if you haven't begun to shop 

LOADED WITH TH E yet, we urge you to compare, 
LATEST INN OVATIONS because only by comparison will 
Sophisticated systems programmedyo u fully appreciate how complete 
with leading edge wordprocessing and sophisticated WordPro 
features, WordPro is a series ofsoftware really is. 
programs designed specifically for 
use with the Commodore 

WORDPRO GIVES YO U CB M/ PET computers, peripherals 
THR EE LEVELS TO CHOOSE and compatible typewriter quality 
F ROM printers. 

WOROPRO 1 is ideal for WORDP RO 4 has it all! With this 
hobbyists, students and 

WORO PRO 3 converts the 
program, you will have everything 

organizations who can benefit from 
CBM / 2001 32K computer into a 

you could want from a 
the advantages of a basic 

highly so phisticated 40-column 
word processor. .. and then some. 

wordprocessor without the program 
creen wordprocessor. This program 

Word Pro 4 includes every feature 
refinements of a comercially 

incorporates the advanced features 
found on Word Pro 3, but with the 

oriented system. WordPro 1 is 
considered important to effective 

added advantage of an 80-column 
recommended for use with the 

word processing, including nearly 
display screen. The 80-column 

CBM / PET 8/ 16K, C2N cassette 
every entering, editing, memory and 

display simplifies text editing and 
and interfaced printer. 

printing feature available today. 
makes entering text in columnar 

with C BM / PET 32K (40-column) 
Word Pro 3 is recommended for use 

formats effortless. And with a few 
computer, CBM Dual Disk Drive, simple keystrokes, you'll be able to 
and a properly interfaced printer. visualize on the screen exactly how 

your document will look prior to 
printing it out. Word Pro 4 is 
designed for use with the 
Commodore CBM 8032 computer, 
CBM Dual Disk Drives , and a 
properly interfaced printer. 

Professional Sottware Inc. 

166 Crescent Rd., Needham, MA 02194 

'WordPro International !s~I!)Do~~~a:~~l~11ted 
Word Pro was developed by Steve Punter of Pro-Micro Software Ltd., and Is marketed exclusively by 
Professional Software Inc. 

WordPro Is a registered trademark of Professional Software Inc. CBM Is a registered trademark ol 
Commodore Business Machines. 
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been in the computer business before. By 1979, an­
nual sales had climbed to 300,000 units , and for 1980 
sales of 600,000 computers are projected. 1981 
should be the first "consumer market" year, with 
sales of over 1,000 ,000 computers forcast for that 
year alone. o one knows the saturat ion level of this 
market , but by 1990 it is projected th at more than 30 
million computers will be in stall ed in France alone. 
The U .S . market has been arbitraily pegged at 47 
million units , but no one knows how vast this market 
really is . 

Where will these computers be located? 
Initiall y, personal compu te rs appealed to hob­

byists . Since the reliability , documentation , and soft­
ware fo r these first computers was generall y poor or 
almost non-ex istent , this init ial core of users was ap­
propria te to la unch the industry. Some of these earl y 
users even saw their hobby as a path to riches, and 
became part of the burgeoning cottage industry 
which h as grown to support these computer sys tems. 

As time went on , some educators began to 
reali ze that low-cost personal computers made useful 
contributions in the class room . T he distributed (vs. 
time-shared) na ture of this resource, coupled with the 
expressive capability of color and sound, made tradi ­
tional computer a ided in struction seem somewhat 
borin g . The added value of teachin g the children to 
use the computer as a tool fo r their own activities 
opened new avenues for exploration in many fi elds 

including the traditional areas of math ematics and 
the language arts. H ere in the Sa n Francisco Bay 
Area, for example , it is not uncommon to see schools 
introducing personal computers to children at the age 
of 8 or less. This type of user is a fa r cry from the 
trained profess ional seated a t the helm of a $100 ,000 
m ainframe. 

Owners of small businesses also began to see th e 
personal computer as a tool to aid them . At a system 
price of $ 1,000 to $5 ,000 , many small offices have 
found that the computer can help to handle simple 
accountin g and filing chores more effi cientl y th an 
these task can be done by hand . An increasin g frac­
toin of personal computers began to be sold into this 
market by 1979. This area will probably con tinue to 
use the bulk of these sys tems for th e next year or 
two. 

There is another m arket which , while la rgely 
untapped today, represents the principal user of this 
equipment within ten years - the horn . Althou gh , 
except for recrea tion , there seems to be lit tle use for 
compu ters in the home today, the ad vent and growth 
of remote information utilities will create tremendous 
demand fo r perso nal compu te rs in the future. T oday, 
all over the world, commercial services have bee n 
sta rted which allow computer users to access vast 
data banks through a te lephone line con nec tion bet­
ween the small computer in their homes and a la rge 
centrall y located system . For under $3.00 per hour , 
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one can peruse the UPI wire, searching for stories of 
interest by keyword. One can communicate with 
similarly equipped colleagues through the medium of 
electronic mail which is delivered instantaneously. As 
these services grow and prosper, consumers will have 
information and communication resources at their 
fingertips which were unheard of just a few short 
years ago . 

As we look at the four classes of personal com­
puter owners (hobby, education, business, home), we 
can see that only th hobby market is likely to con­
tain a sign ificant fraction of people who might enjoy 
learn ing some arcane instructions to make their com­
puters do their bidding. The remaining three classes 
of users want to use the computer as a tool - not as 
an end in itself. 

The introduction of computers into new 
markets, such as the home, provides challenges for 
the designers to "humanize" the man-machine inter­
face. This humanization process does not mean hav­
ing the machines look like humanoid robots who at­
tempt to converse in English , but it does mean hav­
ing the machines respond to people in a way that is 
sufficiently natural to users that the computer 
becomes a transparent facilitator between the user 
and the goal of the interaction - be that playing a 
game, watering the lawn, looking at a stock portfolio, 
etc. 

As nice as todav's oersonal computers are, we 

are still far from this goal. It is our strong conviction 
that those of us outside (or on the fringes) of the 
"computer world" can be most effective in designing 
and implementing these improved interfaces . 

There are a few otherwise astute computer 
scientists who feel that all user interface problems 
can be solved primarily through improvements in 
software - who believe that the challenges exist not in 
the physical environment of the man-machine inter­
face, but rather in the languages and programs which 
mediate the interaction between the user and the 
electrical impulses running around in the computer 
itself. 

While there is some truth to this concept, we 
feel strongly that there are many chalJenges still pre­
sent on the hardware side of the computer system 
-especiall y at the mechanical interface between com­
puters and people. It is improvements that can be 
made in these mechanical interfaces that will increase 
the value of this technology to the average consumer. 
The skills needed for designing these improved inter­
faces are those with which many non-computer 
designers are already familiar - human factors, 
package design, linkages , electromechanical ac­
tuators, etc. Of course, one must also know how the 
personal computers are likely to be used . This should 
not be a problem. Since we all are potential users of 
personal computers anyway, designers are much 
more likely to understand the improvements that are 
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needed Lhan would be Lhe case if the computers were 
solely resident in the hands of highly tra ined com­
puter specialists. 

As an example of one interesting area, let us 
look at a portion of the man-machine interface which 
is accepted almost without a second Lhought - the 
keyboard . 

The arrangement of the letters on most personal 
computer keyboards was developed in 1872 by 
typewriter in entor C. Latham Sholes and his at­
torney, J ames Densmore to overcome a major pro­
blem in the design on Sholes' original typewriter. 
Originally the keys were arranged in alphabetical 
order . Unfortunately, this arrangement made it very 
easy to type keys in such quick succession that adja­
cent type clements would jam rogether before hitting 
the ribbon . To overcome this problem , Sholes and 
Densmore placed the most commonly used letters as 
far apart in the type basket as possible, and the 
result was the QWERTY keyboard we have today. 
(The name QWERTY is derived from the first five 
keys in the top alphabet row of this keyboard , and is 
a folksy name for the Sholes' arrangement.) 

Once the original mechanical limitations of early 
typewriters were removed, there were some attempts 
to improve the keyboard layout as well . Most of this 
effort was directed towards improvement in typing 
speed and in reduction of operator fatigue. In 1932, 
after many years of work, August Dvorak suggested 
an alternative keyboard arrangement. As with the 
Sholes ' keyboard, the D K (for Dvorak Simplified 
Keyboard) requires a lot of training to use effective­
ly. Its principal advantage for touch typists is that 
skilled OSK users can type at up to twice their 
previous typing speed with less effort than required 
to use the Sholes keyboard . 

If OSK is so mu h better than Sholes, it is 
logical to ask why the improved keyboa rd has not 
displaced the older inefficient model , especially since 
the original mechanical limitations leading to 
QWERTY have been overcome for many years . 
There seem to be two causes for this failure . The 
first is the inertia associated with displac ing the many 
millions of Sholes keyboards in use today . Second, 
there is understandable inertia on the part of typists 
trained on the Sholes arrangement, each of whom 
would have to spend about a month making the tran­
sition to a new and hard to obtain key board. 

My view is that both the Sholes and the OSK 
arrangement are confusing to a novice user. As the 
personal computer market expand int o school s and 
horn s, an increasing number of peo pl · are bei ng 
asked to type on a keyboard which makes no sense 
whatsoever. Anyone who has watched a child use th e 
computer has seen the intense concentration with 
wh ich h or she scans the keyboard lookin g for th 
ri ght k y. T hese no ice " hunt and peck" typists 
typicall y use the index finger of on hand to do th eir 
typing, with "advanced " novices using the index 
fin gers of both hands. When one con. iders the 

myriad applications for the computers used by novice 
typists , it eems almo l criminal that a powerful 
modern tool like a perso nal computer should use 
such a poorly design d interface to receive informa­
tion from the user . 

Th personal com puter revolution brings with it 
a unique chance to improve the user inte rface. 1 he 
reason for this is that , for lhe first tim since 1872, a 
major new keyboard market has open d fo r which 
the purchase rs and u er of these keyboards are not 
already skilled typist . This mas ive ma rket, coupl ed 
with th fact that the overwhelming majority of p r­
sonal computer users a rc not "touch typists" is what 
gives encouragement to the concept o f a new 
keyboard arrangement. 

In thinking about n ' W keyboard arrangements 
useful lO novices, it is fairly temptin g u rrange th 
keys in alphabetical order. Alphabetical key ar­
rangements are found on several high-vol ume 
specialized computer-based product s on the market 
today, including the Texas Instruments " p ak & 
Spell ", and the Nixdorf and Craig ' po ket 
translators". Even skilled typists mu t know the 
alphabetical sequence in order to look up words in 
the dictionary , fil e reports, etc. It is v ' ry encouraging 
to see th spac ious keyboa rds used in the children 's 
computers at Sesame Place (the new park in Penn­
sylva nia designed by C hildren 's Televi sion Workshop 
and Busch Gardens). Each of the cuslum keyboards 
on the myriad Appl e computers in th e park has an 
alphabetical key arrangement. As J oye H akansson 
of CTW Parks say , W want to give the children 
access to the comput rs, not teach th m how to 

type. ' 
With an alphabetic key arrangement the novice 

user does not have to scan the who! k ·yboard to 
find a gi en key. Thi is important since the foveal 
regions o f a user 's eyes an only be focused on one 
or two keys at a time. Once a key is perceived 
(assuming it is the wrong one) the logic behind the 
a lph abetic k yboard layout helps to t"'d ucc the time 
required to find the d sired letter r s mbol. One 
could cv n use color coded keytops (with vowels h av­
ing a different color th an consonant s fo r example) 
which may b of specia l benefit to younger users . 

The cl velopmenl ·os ts associa t cl with this 
keyboa rd are no cliff rent from thos ·associated with 
the Sholes a rrangem nt, so there is no pa rticul a r 
reason for this new keyboard to be more expensive 
than one using the trad itional key lay ut. 

Th important point here is that un ·'s skill s as a 
designer f cq uipm nt to b used by people ca n b 
applied to a technology a rea which was prev iously 
the domain of a small contingent of highl y specializ­
ed people . In fact if you are suflici ntl y motivated, 
you can convert a lmost any of th und T I 000 per­
sonal omp ut ers to any k 'yboard arrang mcnt yo u 
want in an a ft ernoo n , without first havi ng to become 
a n expen in comput r design . 1 know because I have 
done it. 
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There is another solution to the keyboard issue, 
of course, and that is to eliminate the keyboard 
altogether. This is the approach taken in the design 
of the PrestoDigitizer (TM) tablet - a low-cost 
peripheral which allows personal computer users to 
communica te with their computers through hand 
printed characters. 

The point of this example is that just as this 
device was developed outside the traditional com­
puter science community, non-computer designers , 
can create other devices which will improve the abili­
ty of ordinary people to effectively use computers. 
Personal computers are m ade from much more than 
a handful of chips and a collection of software. Com­
puters have displays, keyboards , cursor control 
devices , graphics input tablets, disk drives, printers , 
mechanical control devices such as robot arms, and 
myriad other elec tromechanical mechanisms which 
medjate the interaction of people with machines. 

Any of these areas is ripe for new developments . 
These advances in technology will come from 
motivated people whose training spans a variety of 
disciplines . 

The personal computer revolution is in its infan­
cy. W e can each contribute to making this a friendly 
revolution in which the computers will come to be 
tools for creative expression - tools which have been 
designed to respond to the needs and desires of peo­
ple on people terms . 

We shou ld not settle for less . 

DIAL·A·ROMlm 

for the Commodore 

PET/CBM 
Switch between any one of six ROMs 
such as: 

- WORDPRO from Professional Software 


Inc 
- VISICALC from Personal Software Inc 
- TOOLKIT from Palo Alto !C's 
- SORT from Matric Software Inc 
or switch charactersets with the Math 
and Foreign Language ROMs from West 
River Electronics (from KOBETEK in 
Canada). 
In attractive cabinet , with dipplug to fit 
into 24-pin socket. 

$88.00 (US)
( + $5.00 airmail) 

kobetek 

systems 

limited 


RR 11 1 WOLFVILLE NOVA SCOTIA 


CANADA BOP 1 XO (902)542-9100 
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• a 33-character transaction many features we have 
description. added .* A balance sheet and income stat~e-m_e_n_t -fo_r_t_h_e_c_u-rr_e_n_t_m_o_n_t_h_, _, 
quarter, or any of the previous three quarters. 

•••••••••••• 

ACCOUNTS RECEIVABLE allows you to: 
• Enter invoices at any time . 
•Keep track of invo ice amounts . sh ipping charges, and sales 

tax (automat ical ly computed) . 
•Accumu late total payments includ ing progress billing infor­

mation on each invoice . 
• Print reports which list unbilled invoices, unpaid invoices, 

and paid invoices. 
• Obtain an aging analysis of unpaid invoices. 
• Assign your own alphanumeric customer code. 
• Mainta in th e date of the last activity for each customer. as 

well as amounts billed this year and last year. 
• Print Customer Statements. (Statements available through 

SBCS) . 

• Accounts Receivable is ava ilable independently or can be 
e in tegrated with the General Ledger program. 
e In the final analysis. making your bookkeeping easier is what 
• our software is all about. There is virtually no limit on entries 

since you may process them as often as you like. These 
• packages will support any printer/interface combination.••••••• 

General Ledger req ui res one hundred ten columns . 
Accounts Receivable requi res one hundred thirty columns. 

Suggested Re ta il: 
lnd 1v1dually .. . .. . .. .. . ... _...... .. ... ... ........ S180.00 
Toge t her , .... .. . ..... .... . .... . ....... . . .. . . ... S330.00 

McGraw-Hil l ma nuals (req uired fo r doc umentatio n) . .... $20.00 ea. 
Ava ilable from your loca l App le Dealer or contact SBCS. 

YOU NEED EXPERIENCE WORKING FOR YOU! 
Contact or write: 

•e GENERAL LEDGER 
e offers you* Virtually complete flexibil­
• ity in formatting balance 
• sheets and income state­
• ments. 

e • 31-character account 

e names. 


• 6 digit numbers. 
• • 1 O levels of subtotals for 
• more detailed income state­
• ments and balance sheets . 
• • up to 9 departments. 
:ff A cash journal that auto­
• matically calculates the prop­
• er off-setting entry and allows 

~~~g 

for MAXIMUM 
PERFORMANCE 

WITH YOUR 

Apple II 

We are the authorized 
center for Osborne / 
McGraw-Hill prov iding 
you with business pack ­
ages that w ill do every­
thing the Osborne Soft­
ware will do in addition to 

WWlbl§ ®~~Qr 
w~~ The Most Powerful Disk-Based 

Macro Assembl er/Text Editor 
Available at ANY Price 

Now includ es th e S i mplified T e xt Processor (STP) 

For 32K PET, d i sk 48K APPLE 11 
3 .0 or 4 .0 ROMS or - OR - or APPLE 11 + 
8032 (speci fy) and DI S K II 

MAE FEATURES 
- Control Files for Assembling Multiple nam ed so u rce files 

from disk 
- Sorted Symbol t able - Up to 31 chars ./ label 
- 27 Commands , 26 Pseudo -ops, 39 Error C od e s 
- Macros , Cond it ional Assembly, Jnd a new featu re we developed 

called Interactive Assemb ly 
- Relocatable Ob1ect Code 
- String search and repla ce, move , copy, autom a t ic line 

numbering, etc . 
STP FEATURES 
- 17 text processing macr os 
- Right and left j ustificat i on 
- Variable page lengths and wid th s 
- Document siz e limited only by disk capacity 
- Software lowe r c ase pro vision for AP P LE 11 wit hout lower 

case modificat ion 

A L SO IN CLUDED 
- Relocating Loader 
- Sweet 16 rna c ro library for APPLE and PET 
- Machine L a nguage mac ro li brary 
- Sample f iles for Assemb l y and te x t processi ng 
- Separate manuals for both APPLE an d PET 

PRICE 
- ~AE. S T P , Relocating L oader . Library file s, 5 0 p age manu a l , 

diskette - $169 .95 

SEND FOR FR E E DETAILED S PEC SH EET 

EASTERN HOUSE SOFTWARE 
3 239 LINDA DRIVE 

WINSTON ·SALEM, N . C . 2710 6 

(919 ) 924 -2889 (919) 7 48 ·8446 

Microphy i plea ed to announce the release o f a erics o f twelve 
program designed fo r use in introductory calculus courses on both 
the high chool and college levels. 

The programs are intended fo r use with a Commodore PET/ CBM 
microcomputer having at leas t BK of sto rage . Each program is record ­
ed on a C- 10 cassette and is accompanied by simple descriptive in­
structions. The progra ms reiail fo r $20 each . A di skette conta ining 
all 12 prog ram may be ob tained at a cos t of S180 . 

Each program genera tes a uniq ue set o f pro blems fo r each student. 
Answers may be generated so tha t the s1udcn1 may check hi s own 
work or the e answers may be suppressed . The student then so lves hi s 
set o f problems away fro m the computer. When his work is com­
pleted, the student enters his code number and answers and the com­
puter will then grade his wo rk, displaying the answer to those q ues­
tions wh ich were incorrect ly so lved : a percent score and a brief com­
ment reflecting an overa ll eva luation a re also given. 

Individual Program Conten t 
PC726- Different ia tion o f Algebra ic Funct io ns 
PC727- Maxima/ Minima Problems: Part l 
PC728- Maxi ma / Minima P roblem : Part II 
PC729- Relat ive Ra te P roblems: Part I 
PC7 30- Relat ive Rate P roblems: Pa rt 11 
PC73 I- Integ ra tion o f Algeb ra ic Funct ions 
PC732- Differentiation of Trigonometric Functio ns 
PC733- ln1cgration of Trigonomet ric Functio ns 
PC734- In tegration : Areas of Plane Figures 
PC735- Integra tion : Vo lumes of Solids 
PC736­ Integratio n: Arc Lengths 
PC737- Integ ration: Sur face A reas o f Solids 

a te: All progra m arc ava il ab le fro m your loca l computer dealer. 
They may a lso be obta ined directl y from Mic rophys . 
Educators: Be sure to writ e for our free ed uca tional software 
catalogue which describes over 140 programs for use in Chemistry, 
Physics , Ma th , Engli sh Vocabulary a nd Spelling. T hese programs are 
designed for u e on the P ET with a minimum of SK o f to rage. 

Dealer Inquires Invited 

MICROPHY PROGRAM 
2048 Ford t. Bklyn, N.Y. 11229 

(212) 646-0140 



17 November / December. 1980. Issue 7 COMPUTE! 

0 


0 

0 

Don't lose your message 

because of the medium ... 


i 
I 

CASSETTES 
The cassette tapes used for recording data are 

composed of two parts: the cassette shell and the tape 
loaded into the shell . The shell can be either a 5-screw or 

sonic welded type with a non-magnetic leader or a magnetic leader (so called leaderless 
cassettes). The shell used in our casset tes 1s of prem ium quality.5-screw. with non-magnetic leader. The 
choice of non-magnet ic leader may confuse some people , but there is a valid reason . There is a sp lice 
required to co nnect the magnetic tape to the leader at both ends of the tape . A perso n recording program 
material or data . using a leaderless tape, stands to drop a bit of data at the splice point. Not all leaderless 
tapes have the spl ice and you have to be very careful when buying this type of data tape . We use standard 
leader to avoid the confusion, and unhappy customers when the first recording on the tape is always bad . 

The tape used in our cassettes is of studio qual ity. Th e same type 
of tape is used by some studios for making master record ings. The 
magnet ic ta pe used in the cassette is the true heart of the cassette . 
Yo u can have the best she ll made. but with low quality tape it is 
still junk. 

The cassettes offered here have been chosen for the high ­
est quality components consistent with a pract ical cost level. 

Cassettes come packaged in boxes o 10. They are 
offered in 10 and 20 minute lengths. 

C-10 .. ...... ......... . ... . ..... . .. . . . . .... $6.95 + Sl 

C-20 . . .. . ... .......... . . .. . .. . .. .. ... .. .. . $7 .95 Sl
T 

DISKETTES 
We offer two levels of diskettes: cer tified and non-certified . Th e certified diskettes have been put 

through a test to check the entire working surface for bad spots . These diskettes are certified error-free 
by the manufacturer. If you require assurance of every diskette being perfect. then the Dysan certified 
diskette is for you . 

The BASF company invented magnetic tape from which the very large and varied industry of today has 
grown . We offer the BASF premium quality (n on-certified ) Diskette . These d iskettes enjoy one of the 
lowest reject rates of any manufacturer (all our disk-based software is duplicated on BASF). 

We are also offering diskettes from 3-M SCOTCH. These come encased in a touch (PVC) jacket which 
resists handling damages. They are certified 100% error-free. Their low modulation prov ides better 
signal stab ili ty . 

BASF: 
Box of 5 ....... .. .. .. . .. .. .... . ... ... . . . ....... . ....... ... ..... ....... ... •. ... . ...... $19 .95 + $1 
Box of 10 ........ . .... ... ... .. . . ...... . . . . .. . . . .. . .. .. ....... ... .... . ..... .. .. .. . ... $34 .95 + $2 
Box of 100 ..... . .. ...... .......... .. . . .. . .. .... . ...... .... .... ... ........... . .•. ... $299.00 + $3 

3-M SCOTCH: 
Box of 10 .. .... . ....... . ... ... ............. . ... . .. . .................. • ... . . ... .. . . . . $39.95 + $2 
DYSAN : 
Box of 5 . . ... . ... ........ ......... . . . ....... .. . ..... . ...•........... ....... ......... $29.95 + $1 

The Software Exchange 
6 SOtllh SI • Molloro . NH 03055 

TO ORDER TOLL-FREE: (in NH call 673-5144 ) 

1-800-258-1790 
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Music and The 
Personal 
Computer 
Fronk Winter, Deon, 

I nstructiono I Development, 

Sheridan College 

Most people have no idea of the tremendous poten­
tial for music that is found in the personal computer. 
So that more people might become aware of this 
potential a Music Symposium was held last June at 
Sheridan College in Oakville, Ontario, Canada. 

Sheridan College is one of 22 Community Col­
leges in the Province of Ontario and has been heavily 
involved in the educational use of microcomputers 
for over 2 years . At the present time we have more 
than 100 microcomputers in use! We bad done some 
programming for our Performing Arts department so 
that they could teach music sight reading by using 
the powerful drill and practice techniques available 
on the microcomputers; their interest had been whet­
ted and it seemed to be a good time to bring to their 
attention some of the other music software that was 
available on various computers. 

For the sound enthusiasts, the audio system 
used to produce the music at this symposium was a 
Phillips preamplifier control, feeding four Motional 
Feedback speakers, each of which was rated at 60 
watts: 

Low Frequency 40 watts 35-1000 Hz 
High Frequency 20 watts 400-20,000 Hz 
(. 2% distortion) 

Approximately 125 people attended, and the program 
looked like this: 

Hal Chamberlin 
" Tedmiques for the Computer Peifomianet of Music" 
A[M Computer & M.T.U. High Density Graphics Board 

Jim Buuerfield 
'' First Steps in Making Music " 
PET Computer 

Or. Frank Covitz & Dr. Cliff Ashcraft 
" Aduaticed Examples in Making lvfasic" 
KlM Compucer & M .T.U . High Densit y Graph ics Board 

Michael Bonnycastle 
''A Canadian Music System" 
PET Computer 

Professor Colette Wilkins 
" Teaching Music with the TRS-80" 
Radio hack TRS-80 Computer 

T rudy Van Buskirk 
" Music with the Apple Alf" 
Apple Computer 

Dr. Sterling Beckwith 
" The Atari Music ROM Pack" 
Atari Computer 

Terry Garbutt 
'' The Visible Music Sys/em 1 1 

PET Computer 

Linda Barry 
" M . E. C. C. Music'' 
Apple Computer 

Dr. Sterling Beckwith 
" The Human Interface lo Computer Music " 

Hal Chamberlin is Vice President of Research & 
Development for Micro Technology Unlimited, a 
firm which builds innumerable 6502 accessories. His 
first computer, built for music synthesis, was con­
structed from scrap IBM logic boards and discrete 
transistors as early as 1970 and, in my mind at least, 
Hal Chamberlin has to be the "FATHER" of music 
on microcomputers. His original article for Byte 
Magazine , "A Sampling of Techniques for Com­
puter Performance of Music'', was pu blished in 
September, 1977. Th is article was followed by 
another, in the April 1980 issue of the same 
magazine, entitled ''Advanced Real-Time Music 
Sy.nthesis Techniques'' . 

Hal's presentation was a masterpiece, as he was 
able to cover a complex topic in such a way as lo 
make everyone feel they fully understood what he 
was talking about . He was clear and concise and his 
use of visuals on the overhead projector fully ex­
plained his concepts. When describing how a wave 
form was developed he used the High Resolution 
Graphics Board developed by Micro T echnology 
Unlimited and , since it is addressable to 64,000 pix­
els, he was able to be very precise in his visual infor­
mation. 

I will not attempt to paraphrase his talk; in­
terested persons would be far better ofT to obtain 
reprints of his articles in order to cover the topic in 
sufficient detail . However, his presentation estab­
lished a high tone which highlighted h is position as 
the keynote speaker . 

Jim Butterfield was asked to explain just how 
easy it is to produce music on a microcomputer. 
Since Hal had earlier established how it was done 
technically, it was up to Jim to demonstrate exactly 
how it was done on the microcomputer. He ex­
plained simple note producing routines and il­
lustratred how 2 part, 3 part, and even 4 part har­
mony is produced . He then showed that it was possi­
ble to speed up a piece to double tempo (without 
changing pitch) and also to change the various tones 
of each voice (once again, without changing the 
pitch). Jim's extensive knowledge of computers and 
computer music, together with his sense of humor, 
made his talk a delightful experience. 

Dr. Frank Covitz and Dr. Cliff Ashcraft dealt 
with an advanced music system, and their presenta­
tion gave a magnificient overview of the "State of 
the Art " as it applies to computer music . Dr . Covitz 
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LTO R LTO R 
Philip Covitz, Jim Butterfield , Bri an Walsh , Francis Ament Hal Chamberlin and 

Karl J . Hildon , Technical Advisor, Commodore Business Machines 

LTO R 
Cliff Ashcraft and Dr. Frank Covitz 
Getting Read y 

men tioned that, although their music is based on Hal 
Chamberlin 's system, it is different in that it has a 
more elaborate command system; it creates wave 
forms faster and employs a different technique in 
play routines called ''Time Division Multiplexing''. 
They have also utilized a volume control digital to 
analog converter and play many of their pieces in 
stereo. 

Their demonstration employed many techniques 

Jim Butterfield 
Holding Court Just At Lunch Break 

and a great number of music pieces . At one point, in 
order to show that the music was not terribly hard to 
code, Dr. Covitz introduced his 12 year old son 
Phillip, who proceeded to play the Theme from Dr. 
Zhivago, "Somewhere My Love", which he had en­
coded, in its entirety , himself. 

A great variety of instruments were reproduced 
on the computer, among them such standards as the 
cello, clarinet, mandolin and banjo. In addition, they 



20 COMPUTE! ovember / December, 1980. Issue 7 

were able to play instruments which haven ' t even 
been invented yet, such as the BLITHER, GIANT 
RUBBER BAND, 32 FT. PIANO, and 
GLOCKENFLUTE. Needless to say, it provided a 
real insight into the possibilities of computer music 
and the shape of things to come. 

Not only did they provide a great deal of 
technical information , but they did it in such a way 
as to make it easy to understand , while at the same 
time providing great entertainment. All they need is 
an agent and they could take their show on the road! 

Michael Bonnycastle is an engineer and com­
puter hobbyist who had seen Hal Chamberlin 's 
music system and had been in trigued by the wonder­
fu l sounds he could create; however , there was one 
major problem and that was that it took so much 
time to look up and load the various note tables. In 
order to overcome this problem he reasoned that you 
might as well use the computer to do the table look­
up and loading; basicall y this is what his system 
does. In other words, he has constructed a human 
interface which makes Chamberlin s music system 
easier to use . 

Notes are entered as simple dots, which may be 
played back, or changed. It is possibl e to play any 
four notes at one time and you can alter the durat ion 
and tempo as necessary. By using repeats he 
eliminates repetitious coding and achieves quite a 
remarkable flexibility in this simple sys tem . Although 
this program does not have the graph ics that are 
found on other progra ms it does a ve ry effici ent job 
and allows a perso n to create very innovative musi . 

Colette Wilkins is Professor of Music at 
Carnegie-Mellon University in Pittsburgh. She has a 
rather difficult task there in that , although most of 
her student s have a good background in music, they 
differ markedly in the various clements of their 
knowledge. 

Professor Wilkins teaches the "solfege" method 
of voi e tra ining and mu sical nota tion and this is a 
cours which all music students a re required to take. 
T he solfege sys tem is used ex tensively in Europe and 
uses a fixed '' DO '' and a pure tone related struc­
ture. As she says: " The students must learn in two 
years wh a t took me ten years to learn in France''; 
and this is where the drill a nd pract ice capabilities of 
the mputer come in handy. 

Although Professor Wilkins had little or no 
knowledge of computers she worked with engineers 
to dev lop a mu sic box for th R ad io hack com ­
puter and they in turn programmed her lessons and 
drills as she la id them out. The results have been 
very encou raging and she feels that without her com­
puter programs she would be unlikely to advance as 
qu ickl y as she does now. Funhcr details of her 
sys tem may be found in th e art icl' entitled " Com­
puter Aided Sight Read ing'' which was published in 
th e June 1980 issue of Creative Computing. 

Trudy Van Buskirk is a n elementary school 
teach r in Special Education and she feels that the 

Apple Alf is a good package fo r the person who is 
not necessarily a musician but is interested in music 
and also for someone who is not neces ari ly a com­
puter buff but is interested in learning how to make 
a computer play music. 

The Alf requires a board which is plugged into 
slo t 4 and may be either disc or cassette based. It 
will play 3 voices with one board , 6 voices with two 
boards and up to 9 voices with three boards. In addi­
tion it co ntain an excellen t introduction wh ich not 
on ly expla ins, but a lso demonstrates , music sy n­
thesis. The program has a simple entry sys tem with 
a ll necessary controls for tempo , duration , correction , 
repeats , etc. In addition it visibly demonstrates the 
mu sical notation in full color on the screen not only 
upon entry, but al ·o while the music is playin g. This 
system impressed T rudy a grea t deal because she was 
able to produce quite pleasant music with a 
minimum of effort and study. This package can be 
purchased right off the heir and does not requ ire any 
·ustomization before use . 

Dr . Sterling Beckwith has been work in g with 
omputer a ided music since 1965, and was responsi­

ble for the York University " Interacti e Music Pro­
j ect". Wh ile he has worked mainl y with mainframes, 
he was in volved in helping Atari with their Mu ic 
Composer . W e thought it would be appropriate to 
have him demonstrate this un it since he had been in­
volved from a ery ea rly date. 

The Music Composer is geared to the non-
l ~chn ical compu ter user and a lso to the person who 
is not necessaril y a competent musician . lt u ·es a 
va riety of menu s which allow the user to play up to 4 
vo ices, transpose pieces of music, edit music, provide 
a musi c display a rrange music, save or retrieve 
music, and also re ord fil e formats. 

One of it main advantages is that th e user ·an 
just plug in th e cartridge turn on th e powe r and 
start right to work! 

Throughout his demonstration Dr. Beckwith 
r it ra ted his feeling that the general public had to 
demand from the so ft ware produc rs the type or pro­
gram that the serious music student/ teacher desires 
and needs . 

Later in the program Dr. Beckwith was given 
th opportunity lo discus the human interface to 
computer mu sic and al o to di cuss hi concern s 
abou t the qu ality of softwa re which i being 
produced. H e cha ired a discussion in which th e at­
tendees were given the opportunity to ta lk about 
their problems in th e omp uter music field. Dr . 
Beckwith struck a res ponsive cord with th e a udi n e, 
who seemed , in many cas"s, to share hi s views . T he 
li ve ly discussion left th audience with some very in­
terest in g thoughts to take home with them . 

Terry Garbutt a ttended both th Un ive rsity f 
Toronto and York n iversity and is a former KIM 
user. H e later mov d on to th e PET bu t. regard! ss 
or the hardware he is an incurable mu ic syn th c. ist. 

T erry dem nstratcd the Visible i\lusic Mon it or 
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fr m A B Computers and he seemed to be quite 
taken with the fl exibility and comprehensiveness of 
this system. It is written in 6502 machine language 
and allows you to enter notes directly from the PET 
keyboard . With this program you can insert, delete, 
or move notes up or down on the staff, use th 
" record changer" mode to load a number of songs , 
have a user defin ed keyboard, complete tempo flex­
ibility , transpose capability , and waveform modifica­
tion capability . Music can be played either with or 
without note display. 

This package too may be used right off the shelf 
and , with its lively graphics, it makes a unit which 
will be attractive to many people . 

Linda Borry is an Instructional Co-ordinator 
with the M etro Minnesota Schools and becaus she 
has some t chnical computer background, a musical 
background , and is also an educator, she was able to 
incorporate all these skills in designing and program­
ming a series of educational units on music which 
can be used in the school system. The programs run 
on an Apple II with Applesoft Basic in ROM and 
use only components found in the original equipment 
(there a re no add-ons). This is to make it easy for 
the ordinary cl assroom teacher to use the programs 
without having to go out and buy extra components. 

Some of' the design features of these programs 
are as follows : short student responses requiring ac­
curacy, always displays the right answer , flags stu­
dent weaknesses, complete student control as to dif­
fi cult y and number of problems , menu driven and 
gear cl to students who have never used a computer 
before. These programs make use of three major 
strengths of microcomputers--to generate random 
questions , to inexhaustively perform drill and prac­
tice routin es, and to keep track of th e student s. 

T here a re approximatel y 18 programs in the 
series and some of the topics covered a re Key 
Signatures , Rhythm , Intervals, Dictation D rill , and 
Scale Identification . It is extremely rare to see pro­
grams forming a series which demonstrates as much 
care and skill in its design as these do. They a re 
educa tionally sound and really seem to care about 
the students' progress . Linda mentioned tha t Apple 
will probably be m arketing the series in September 
or O ctober , 1980. 

Although L uis C . C argile Jr . could not come to 
th e sy mposium because of previous commitments, he 
sent along some of his music , which included Blues , 
Di sco , .J azz, Ba llads , Ragtime , Sousa , Bach , Duke 
Elligton , and some experiment al music which in ­
·lud ·s vo lu me cont rol th ro ugh so ftw are. Lou has 
unique a rrange ments which a re set up in a jukebox 
style so tha t yo u can call up the piece you want to 
hea r from a menu presented on th e screen . 

It was quite a r v la tion to see all the systems 
which were presented and to li sten to the high quali­
ty of music pl ayed. It is obvious that this la rge group 
of interes ted co mputer musicians represent onl y the 
tip or a very la rge iceberg concern ed with thi s topic. 

rr you wish to correspond with any of the above­
mentioned speakers you will find their names and 
addresses listed below : 

Ha l Chamberlin 
M ir ro T echnology U nlimited 
P.O . Box 12 106 
Raleigh , No rth C a rolina 27605 

Jim Butterfield 
c/o C T elecomm unications 
15 1 f ro nL Street We t 
T oro nt o , On ta rio M5J l G l 

Dr. f ra nk Cov itz 
Deer H ill Road 
Leba non , cw J ersey 08833 

/vi i hael Bo nn ycas tle 
8 1 W ychwood Pa rk 
Turuntn. Ontario 16C 2V5 

l'rofe ·sor C oleue Wi lkins 
'arnegie M ellon U niversity 

Music Department 
Schenley Pa rk 
l'i ttsbu rg, Penn ylvan ia 152 13 

T rudy an Buskirk 
267 Ba in Av •n u 
Toron lO , O nt a riu M 4K 1 '2 

Dr. Sterling H ·ck with 
P .O. Bux 244 
Nort h 'a lem , cw o rk 10560 

or 
605 Fi ndt Av ·mt · West 
Willowdale, Ontario 

T erry G a rbutt 
3557 Ash RO\ Crcs e m 
Missi sauga, 0111a rio LSL 1 K3 

Linda Burry 
Insiructi() na l ;uortlin mor 
M.E . . :. 

2520 Broadway Driv · 

Si. Pau l, lin nc oia 55 11 3 


PET• APPLE •TRS-80 

DATABASE SOFTWARE 
Data Handler Package $25.00 
Files: Create, Read, Write Print, 

Merge, View 
Records: Add, Delete, Update 
Specials: Sorting by fields, Mass 

Updating 

Advanced Data Handler $38.50 
Includes following compatible systems: 
• Advanced version of Data Handler 
• SEARCH - Data file scanning and 

subfile making system 
• LABEL ­ Quality label making 

system 
• ADD - Data file field summation 

system 

Excellent for home, office, and 
professional uses! Both products include 
flOPJ?Y d~sk, documentation, and example 
applicat10ns. 
For more information write to: 

Business Computer Services Co. 
9020 Eby 


Overland Park, KS 66212 
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Micros 
With The 
Handicapped 
Susan Semancik 
The final testing was about to begin. This would 
ultimately determine the success of our months of 
work in preparing the package of programs using the 
Manual Alphabet Tutorial on the PET computer 
(See COMPUTE Issue #3). Who could better judge 
the usefulness and effectiveness of a computerized 
signing program than the coordinators and students 
involved in a summer session to teach handicapped 
honor high school students from all over the country 
about marine biology? 

Members of the Delmarva Computer Club had 
been at the Marine Science Center the summer 
before when the signers there had helped to revi w 
the original drawings of the handshapes used to form 
the letters of the alphabet for the deaf on the PET 
computer's screen . But, this would be the signers' 
first opportunity to see the signs incorporated into 
computerized teaching programs and to evaluate the 
finished product . Dr. Ed Keller, director of the han­
dicapped program, invited the Club to participate in 
their communication's workshop. One of the goals of 
the workshop was to help the students who were non­
signers to communicate with those who were signers. 
This was no small feat when you consider the 
students' handicaps included blindness, deafness, or­
thopedic handicaps, and in some cases, multiple han­
dicaps. 

So, it was with a mixture of anticipation and 
reservation that we carried our equipment and pro­
grams into the workshop on that summer evening. 
As can be seen in the pictures, handicapped 
students , Club members and their families, all en­
joyed the variety of computer programs demonstrated 
during the workshop. We were especially pleased 
with the students' responses to the programs in the 
Manual Alphabet Tutorial package, which are 
designed to teach and strengthen fingerspelling skills 
from several differ nt approaches: learning all 26 
signs together, learning them in groups of five with 
cumulative or separate tests, learning them in groups 
of user determined size and starting letter, learn ing 
them in groups of five with cumulative or separate 
tests, learning them in groups of five with cumulat ive 
or separate tests, learning them in groups of user 
determined letter combinations, and recognizing the 
fmgerspelling of words at user determined rates . 

Different students had preferences for different 
approaches and the variety available s emed to 
satisfy the needs of the students at the workshop. We 
knew our programs would not be able to be used by 
all students at the Center. For instanc , the blind 
would not be able to see the signs on the PET's 
screen, and those with crippled hands would not be 
able to form the signs. None of the Club members 
participating in the demonstration could believe the 
enthusiasm, comraderie and concentration exhibited 
by the students in either learning to sign the alphabet 
or helping those who were just starting to learn . 
Even those students who have been signing for many 
years enjoyed seeing how fast they could make the 
computer fingerspell words while they still maintain­
ed comprehension . One young man attained an 
almost unbelievable speed where we could no longer 
distinguish the individual signs and yet he was able 
to identify the words perfectly and typ ·d them con­
fidently into the computer. It was a joy for all of us 
to see such positive reactions! Even those instructors 
with doubts as to how fingerspelling could flow 
naturally enough from a computer for rapid recogni­
tion soon had no reservations in the face of such ap­
parent success. 

This completed package of seven programs using 
the Manual Alphabet Tutorial on either an Old or 
New ROM 8K PET is also being test d by indepen­
dent groups who will be reporting on the r act ions of 
students and clients in th eir own application s of the 
programs. 

We welcome any suggestions for improvements 
or expansion of the programs and will update fre 
anyone's copy of the program who is first to sugge t 
changes that we implement in future editions. All in­
quiries and suggestions should be made through J ean 
Trafford , Secretary, P .O. Box 36, Wallops Island, 
VA 23337 . 

The Delmarva Computer Club is marketing the complete 
package for S19. 95, with proceeds being used to fimd oilier 
Club projects. The package also include documc11tatio11 , a 
sample word fi le to be used with the fingerspl'lling program , 
and a DA TA MAKER program that enables people without 
programming experie11ce to easily create their own word files. 
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C. Marshall Curtis, program cha irman for the Delmarva 
C lub, helped lo coordinate these activities. He provides 
some per onal impressions and observations: 

As we drove in to the Marine Science Center which is 
loca l d next door to NASA, Wallops flig ht Ce nter, I wa · 
more than a little app1·ehcnsive. I 'd hea rd th at each sum ­
mer they hold classes for handicapped studen ts. Of co urse 
I'd seen blind student s, deaf students, and students in 
wheelchairs and on crutches, but all in one classroom, 
n ··v ·r! "I'll have to be careful", I thought. " In any ca e, 
Susan has been here before and she' ll know what to do. ' 

Wh at to do first was to unload our C BM PET and 
some peripheral equipment and start settin g it up . About 
this time, Bob Hinds , executive director o f th e Marin e 
Science Center and treasurer of the Delm arva Computer 
C lu b, walked in with his PET. Susan loaded the Manual 
Alphabet Tutorial in both PETs and th · "kids" gat hered 
around full of curiosity and questions. David , who is bli nd. 
stuck his hand in a box and announced, " Here a re some 
cassett e tapes for your computer'" 

Soon some of the deaf students were passing the test 
at the end of the tutor ial. A deaf boy wbu had never lea rn ­
ed " fin ger spell ing" and a student in <1 wheelchair were 
busy looking first a t Lhe signs on the PET scr en and then 
forming Lhe same letters with their own lingers . 

What to do next wa sit back in amazement as I 
bega n to see deaf students form ing letters on the hands of 
blind studenl s and 1h blind kids sign ing back 10 them. 
Whal I had not expected was the way they would be help­
ing each other, their obvious sense of humor, and their 
eage rness to learn about computer ha rdware and program­
min • a well as the manual alphabet and marine science. 

By the time we were setting up for our third vi it with 
the physicall y handicapped sr udenls at the Marine Science 
Center I fell qui te a l home. I also had learned that the of­
fi cial name is The Marine Scie nce Consortium Inc. 
(TMSC). It 's a non-profit corpora tion which was incor­
porated in 1971. The member institutions arc twelve state 
colleges in Pennsylvan ia, American Univcrsit y and 
Catholi Univers ity in Washington , D.C .. and We t 
Virgi ni a University. The Consortium's facilities include 
classrooms , laboratories, dormitories, cafeteria, library, 
recreation rooms , and two research vessels. 

Dr. Ed Keller was there, as usual, and I noticed that 
he had a special way with the students. T hi s time, a 
wh ·clchai r bandit made off with Dr . Kell r 's crutch . In 
add ition to being a fri ·nd lo the studen ls, Dr. Kell er is 
professor of biology al West Virginia University and direc­
to r of th is summer program in marine science for outstan­
din g handicapped students . Each yea r during the month of 
J uly, I It h and 12th grade stude nts meet to le<1 rn from each 
other, from college instructors, and from fi ·Id trips and 
l<1bora1ory sessions . Th ·y study mar h and be<1 h ·eulogy. 
sh ipboard tech niques, physical occanograph , marine 
biology, etc. 

Most of these kids arc more fami li ar with the moun­
tains, plains , and citi es of the nited Sta res than with salt 
marshes and salt water . H T c they have a chanc • to ex­
plore the marshes, bays, sand dunes and beaches around 
Wallops Island, Chincoteague Isla nd , and th· As ateague 
bland National Seashore Park . 

Y'S, these kids are physical ly handicapped , but they 
have a lot of fun and learn a 101 .I" m sure thu e of us who 
had a 11 opportu nity to in! ·ra t with them ·njoyed it and 
learned much from them , too . 

PET/BETA-1 


THE FLOPPY DISK ALTERNATIVE 
FLEXIBLE DATA MANAGEMENT . . . MICRO·PROCESSOR 


CONTROLLED BETA-1 UNIVERSAL TAPE DRIVE BY MECA• ... 

PERIPHERAL DEVICE WITH COMPLETE SOFTWARE SUPPORT 


The PET/ BETA -1 digital tape system provides all the featu•es o f a 

disk , with powerfu l data hand lin g capabi l it ies. Y o ur PET/ CBM 

handles big jo bs with a data capaci ty of one megaby te per dri ve, 


fast see k times, and 1 k per sec ond data trans-fer rates. Pu t you r re · 

cords on line w i th PET/ BETA · l . 

BETA -1 DRIVE, PET/ BET A -1 O PERATI N G S YSTE M MANUA L 


$7 0 0 .00 

MANUAL !applica ble to purc lrnse) . . ... . ... . .. ' . $1 0 .00 


PET/CBM Software 
Terminal 

Tu rn your P ET into an intelligen t 
term inal with ono of our term inal 

packages. These are complete as­

sembled hardware and software 
'°ETTEAM I 	 . . $1 , ,00 packages. All include li ne e d i t ing/ 

All ' • • fUf " ot ' · Oh• • lo c• I 1• •1 -Ol!Ot resend , repeat key, shift lo ck. out · 
,..,," oown· lo• a 1n9 C• D• O• ll fV S90.00 

put to CB M printer, and m ore . . . 
f"ETTEFIM 111 	 A.II ••et wr M o l II . Olw1 80l1J::Z c o l u/Tlrt Delivered on PET cassette wi t h 

w:.rollln9 ... 1nd ow lor ... - 1n11 IO t lTI U 11M1 

OwlCkl U ,.. ,0 ., U'I UI AO C.Oh1mnt. manuals. Inqui re f or modem 
. . . Sl00.00 prices. 

Fau o•ced mult1Dl• Y• r gamft 
w1 1h t ingl e pl 1y ar m 0<1a. O• · 
livered on PET cauanL 
Each ..... . .. _ .. . 515.00 

Games 
NUC LEAR WAA 

N1.1C.I• .... confron u uon on • 9100•1 ec.a.Aa..FORTH Many .c:. na,.01. 

GALAXY 	 Pllleqe • l ·O ;.al u "' c o ll ec t 1t'l9 loor from 
c..aotlv• wo11d1. 

l n"uc1 1~ "' •;l'I 1..., . 1 c.omo11 11 eno oou. 	 Rao- 10 11cn " vem • of 1>uv ana , .. , ..,llhST OCK MARKET 
comowter ttoc1u. 

IAS lC. Mlgit'I In .. bloc' I H~tur.a ••n · 
1lnt 1v tte m S· IO l hT'l • I IMttr '"' ' " PET .,,_ev.... A F• t l'onn. SM Au 9\nl 1915 0 Ch•ll • "'V'"' °"'" •" · o ec 1onef' c:oceo 
I YTl-I M tunn9 l"O RTM . • . 160.00 ENCRYPT 

With •nt9f'• ct1 11• -...mo tet pro '<f10 l l"IC nog;n 
1....-4 IOflC at\(! "" KfO CaO• l'ronc t th• l10et1t1on. Raal um • J·O 
• Hl no . . . S90.00 '°'LIEN M• • •i;M l ion , 

~or s m - l. l. oom10u~•r• 

1903 Ri o Gr-ar!CM P.O. Box 8483 
Aus1 l n, T•x&S 1-512~n-2207 Aus1ln, Texu 

787~ 78712 

• • ••••• • .. w..... . . , . .. ,c. • ... , •••t.•• 

' "T l ••t • t e 10Coo te ao e I "' • • to.C e T• • 
.. .. .. 1• • •&•"T t • .. . fll • • I ... ... . er Ce Mw O e •ll C UIC . 


http:c:.na,.01
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Small 
Computers 
and Small 
Libraries 
Arthur L. McNeil 
Seattle University 
It would appear that many tasks that must be carried 
out in small libraries could be done quickly with 
small computers. Since these machines are already 
available in many high schools, junior and small four 
year colleges, their use could cut down on the expen­
diture of scarce dollars . Of all the tasks which can be 
undertaken by computers, the typing of catalogue 
cards lends itself most readily to computer use 
because of the repetitious information found on each 
of these cards. 

Since most small libraries do not need a system 
which involves the use of complex cards like those 
issued by the Library of Congress or various library 
networks and since the use of these systems requires 
the outlay of unavailabl e dollars , it would seem 
reasonable to have computers print catalogue cards 
which follow most of the recommended library pro­
cedures without all the unneeded information found 
in the more involved cards . 

The task of typing out multiple fil e cards is 
monotonous , to say the least , and is expensive in the 
time thus expended by librarians. In contrast, multi­
ple file cards can be printed very quickly using a 
small computer and a printer . The author has 
developed a program, written in Basic, which will do 
this print-out of main entry card, shelf list card, 
author card, subject cards, etc. , etc . , in quick order. 
PET personal computer and a TTY Model 43 
printer were used to accomplish this task. Of course, 
other computers and other printers can accomplish 
the same job. The program is listed in Figure 1, and 
with few changes, can be used by most other 
systems. This program will print-out all the catalogue 
cards needed by these small libraries . 

Figure 2 shows the print-out of this program. 

Explanation of the Program 
Statement numbers (ST. NO'S) 100 to 450 input 
data into the program and assign variables to each 
item. 

ST. NO 'S 460 to 500 open the fil e and print the 
first card, the author card which is also the main en­
try card . Notice the use of the subroutine which 

prints the data common to all cards. T he author card 
is configured as follows : 

line 1: space 
line 2: space 
line 3: The classification number and the 

principal author's name. 
line 4: The author designation. 
line 5: space 
line 6: The author ' s name and joint author(s) , 

if any . 
line 7: The title of the book . 
line 8: City of publication, publi shers, date of 

publication. 
line 9 : space 
line 10: Collation information . 
line 11: Notes 
line 12 : space 
line 13 : space 
line 14: Subject heading 1, 2 and 3. 
line 15: Title, joint author(s) and series, if any. 
line 16: space 
line 17: space 
line 18 : space 

It should be noted here that if a certain piece of in ­
formation is not pertin ent to this book e.g. extra 
subject headings joint a uthors or series , etc., etc. a 
number sign (#) is typed instead of the data re­
quested . T his procedure wil l print a bl ank or print 
an empty line and so preserve the eighteen line fo r­
mat. Since the size of library cards is three by five 
inches and since th e printer is set to print six lines 
per inch , an eighteen line format will fi ll the first 
card and be ready to immediately start the second 
card . The author would advise the us of tractor 
library cards which come in a roll or fan fold where 
one card immediately follows another and so printing 
can be continuous . A number of library supply firms 
merchandise these cards · two are listed below: 

Gaylord Brother Inc. 
P .O. Box 8489 

Stockton , CA 95208 


Josten 's 
Library Service Division 
1301 C li ff Rd . 
Burn vi lle, MN 55337 

ST. NO'S 510 to 530 print the shelf list card which 
is a duplicate of the author card. 

ST. NO'S 540 to 620 print the ti tle card. Thi s 
part of th program is divided into two parts. The 
choice depends on the length of the tide. If the titl · 
contains less than 51 characters , ST. NO' S 560 to 
580 print the card. If the title exceeds 50 characters , 
ST. NO'S 590 to 620 do the job. 

ST. O ' S 630 to 830 print su ceedi ng cards 
i. e.; subject headings, joint author( ) and ser ial 
cards, if these apply. 

ST. NO'S 840 to 1260 is the subroutine which 
prints the data common to all cards, namely that 
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Skyles Electric Works 


Q Your students are gathering around the several PET computers in your 
• classroom. And they all are hungry for hands-on turns at the keyboards. 

Some students are just beginning to understand computers: others are 
so advanced they can help you clean up the programs at the end of the period. 
How do you set up a job queue. how do you keep the beginners from crashing a 
program, how do you let the advanced students have full access? And how do you 
preserve your sanity while all this is going on? 

A. 	With the Regent. 

Q. 	What is the Regent?
A 	 The ultimate in classroom multiple PET systems. A 

• surprisingly inexpensive. simple. effective way to have 
students at all levels of computer capability work and learn 
on a system with up to 15 PETs whi le the instructor has 
complete control and receives individua l progress reports. 

Up to 15 PETs. one dual disk drive and as many as five 
printers can interface w ith t he Regent. and do all those good things we prom ised. lt"s designed to operate with 
SK. 16K. 32K PET I CBM models and with the Com modore disk drives and new DOS. 

Five levels of user privilege . from the Systems Level. 
through Levels One and Two. Student: Levels One and 
Two. Operator. From only the use of system commands 
to complete control for the exclusive use of the 
instructor. 

There's complete system protection against the novice 
user crashing the program: the instructor has total 
control over. and receives reports concerni ng. usage of 
all PETs. 

A complete set of explanations for all user commands 
is stored on the disk for inst ant access by all users. 
And a printout of the record of all usage of Regent is 
availab le at the instructor's comma nd. 

The Regent includes a systems disk with 100.000-plus 
bytes for program storage. a ROM program modu le. 
together with a Proctor and a SUB-i t ... and complete 
instructor and student user manuals. 

Q. 	SUB-it? Proctor? What are they? 
A 	 The SUB-it is a single ROM chip (on an in terface 

• board in the case of t he original 2001-8 models) 
that allows up to 15 PETs to be connected to a 
common disk via the standard PET-IEEE cables. The 
Commodore 2040. 2050 or 8050 dual disks and a 
printer may be used. 

(The SUB-it has no system software or hardware to 
supervise access to the IEEE bus. The system is thus 
unprotected from user-created problems. Any user ­
even a rank novice- has full access to all commands 

and to the disk and bus. This situation can. of course 
be corrected partially by the Proctor. completely by the 
Regent.) 

The SUB-it prevents inadvertant disruption when one 
unit in a system is loading and another is being used. 

The Proct or takes charge of the bus and resolves 
multiple user conflicts. Each student can load down 
from the same disk but can not inadvertently load to or 
w ipe out t he disk . Good f or computer ai ded instruction 
and for library applications. offering hundreds of 
programs to beginning computer users. 

A combination of hardware and software protects the 
disk from unexpected erasures and settles IEEE bus 
usage conflicts . Only the instructor or a delegate can 
send programs to the disk. Yet all the PETs in the 
system have access to all disk programs. Available for 
all PETI CBM models. SUB-it and PET intercontrol 
module and DLW (down-loading software) are included. 

Q. 	How expensive are these classroom 
miracles? 

A 	 We think the word is inexpensive. ·The Regent 
• system is SZSO for the first PET: $ 150 for each 

additional PET in the system. The SUB-it is $40. (Add 
an interface board at SZZ .50 if the PET is an original 
2001 -8.) And the Proct or is S95. 

There are cables available. too: 1 meter at S40 each: 
2 meter. S60 each: 4 meter. S90 each. 

Phone or write for inf ormation. We'll be delighted to answer any questions 
and to send you the complet e information package. 

231 E South Whisma n Road 
Skyles Electric Works Mounta in View, CA 9 4 0 41 

1 (415) 965- 1735 
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which is conta ined in lines 4 to 18 of the described 
library card. 

ST. NO 1250 must be explained . H ere fi ve 
empty lines are generated ; three of these finish prin­
ting one card and the next two provide for two emp­
ty lines a t the beginning of the next card . It takes 
about one min ute to enter the data needed by the 
program and another minute to print up to eight 
library cards. 

Even if a sm all computer is not ava ilable for 
library u e, it might be worthwhile to consider the 
purchase of one of these machines together with a 
printer and cassette recorder in order to take advan­
tage of the possibilities which these could provide. 
Some of those advantages could be not only the prin ­
ting of library cards , but also the keeping of various 
listings. Some of these list ings would b as follows: a 
list of books ord red, by author and title, date of the 
order, price, publisher, bookseller , department order­
ing, etc. , etc. Likewise, a list of periodicals contain­
ing their nam s, the completed volume , recording of 
year and volume and Lhe individual numbers of cur­
rent year . Another list could contain a listing of 
books received by the library but not yet accessioned ; 
this list could be alphabet ized both by author and ti­
tle for ready use. All these lists could be stored on 
magnet ic tape and updated at the end f each week. 
Copies of these lists could be distributed to those in­
dividuals whose work would be made eas ier by the 
use of such lists . 

In closing , a few bits of information might be 
useful. The small com puter, the prin ter and tape 
deck will cost somewhere between fifteen hundred 
and twenty-fi ve hundred dollars , depending on the 
brands of machines purchased. It might also be 
useful for the librarian to learn a computer language, 
preferably BA IC , so that programs could be written 
or modified to fit the need of the situ at ion. 

Only the ingenuity of the librarian can limi t the 
computer use in libraries. Tasks which must be done 
over and over again ar " duck soup" for the com­
puter a nd they can save great amoun ts f librarians' 
time. The librarians, even in small li braries, should 
not be afraid of computers and their use. They are 
the wave of the future! 

100 POKE 59468 ,14 
110 REM A PROGRAM TO PRINT LIBRARY CARDS 
120 REM BY ARTHUR L. MCNEIL, SEATTLE , 

,UNIV. SEATTLE, WA. 
130 REM STATEMENT NO'S 140 TO 400 , 

,INPUTS DATA FOR CARDS 
140 PRINT"TYPE CLASSIFICATION NO . OF , 

,BOOK" 
150 INPUT C:PRINT 
160 PRINT"TYPE AUTHOR DISIGNATION" 
170 INPUT G$:PRINT 
180 PRINT"TYPE NAME OF PRINCIPL E AUTHOR" 
190 INPUT A$:PRINT 
200 PRI NT"TYP E TITLE OF BOOK" 
210 INPUT T$:PRINT 

220 PRINT "TYPE CITY OF PUBLICATI ON, 
,puBLISHERS,DATE OF PUBLICATION" 

230 INPUT D$:PRINT 
240 PRINT"TYPE COLLATION INFORMATION" 
250 INPUT C$:PRINT 
260 PRINT "IF THE REQESTED DATA IS NOT , 

,usED FOR" 
270 PRINT"THIS BOOK, E.G. SOME SUBJECT , 

,HEADING OR" 
280 PRINT"NOTES ETC. A NUMBER SIGN ( #) , 

,rs TYPED" 
290 PRINT"AND THE PROGRAM WILL STILL , 

,PRINT n 

300 PRINT "THE REQUIRED EIGH TE EN LINES , 
,PER CARD." 

310 PRINT:PRINT 
320 PRINT "TYPE NOTE, IF ANY" 
330 INPUT N$ :PR INT 
340 PRINT :PRINT : PRINT"TYPE lST SUBJECT , 

,ENTRY" 
350 INPUT El$:PRINT 
360 PRINT"TYPE 2ND SUBJECT ENTRY " 
370 INPUT E2$:PRINT 
380 PRINT"TYPE 3RD SUBJECT EN TRY " 
390 INPUT E3$:PRINT 
400 PRINT"TYPE JOINT AUTHOR(S ) , IF ANY" 
410 INPUT E5$:PRINT 
420 PRINT"TYPE NAME OF SERIES ,IF ANY" 
430 INPUT E6$:PRINT 
440 E4$="TITLE" 
450 I=LEN(T$) 
460 OPEN l,S:CMD 1 
470 PRINT:PRINT 
480 REM PRINTS AUTHOR CARD 
490 PRINT TAB(l)C;TAB(l0)A$ 
500 GOSUB 850 
510 REM PRINTS SH ELF LIST CARD(AUTHOR) 
520 PRINT TAB(l)C;TAB(l0)A$ 
530 GOSUB 850 
540 REM PRINTS TITLE CARD 
550 IF I>50 THEN 590 
560 PRINT TAB(l)C;TAB(l0)T$ 
570 GOSUB 850 
580 GOTO 640 
590 PRINT TAB(l)C;TAB(l0)MID$ (T$ ,l,50) 
600 PRINT TAB(l0)MID$(T$,51 ) 
610 GOSUB 850 
620 GOTO 640 
630 REM PRINTS lST SUBJECT CARD 
640 IF El$="#" THEN 760 
650 PRINT TAB(l)C;TAB(l0)El $ 
660 GOSUB 850 
670 REM PRINTS 2ND SUBJECT CARD 
680 IF E2$="#" THEN 760 
690 PRINT TAB(l)C;TAB(l0)E2 $ 
700 GOSUB 850 
710 REM PRINTS 3RD SUBJECT CARD 
720 IF E3$="#" THEN 760 
730 PRINT TAB(l)C;TAB(l0)E3$ 
74 0 GOSUB 850 
750 REM PRINTS JOINT AUTHOR CARD 
760 IF E5$="#" THEN 800 
770 PRINT TAB(l)C;TAB(l0)E5$ 
780 GOSUB 850 
790 REM PRINTS SERIAL CARD, I F ANY 
800 IF E6$="#" THEN 1270 
810 PRINT TAB(l)C;TAB(l0)E6$ 
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The 

COMPUTING 


TEACHER 

Computers in Teacher Education Computers in Junior High School 

The Computing Teacher is a journal for people 
interested in the instructional use of computers at the 
precollege level. It deals with teaching using computers, 
teaching about computers, and impact of computers 
upon the general curriculum . The journal also carries 
articles about uses of calculators in educat ion . 

The Computing Teacher began publication in May 
1974 as the Oregon Computing Teacher. 

Computers in High School Computers in Elementary Education 

For the academic year 1980-1981 , seven issues of 
The Computing Teacher will be published . A typical 
issue is 64 pages in length . It contains material of 
interest to teachers at all levels, with main emphasis 
at the precollege level. The journal carries paid adver­
tising, which helps us keep the subscription price 
down . 

Subscription Rates: 
U.S. Foreign 

$10 ( 7 issues) $15 
$20 (16 issues) $31 
$27 (25 issues) $44 

Name----------------- ­

Address ---------------- ­

------------Zip_______ 

Send payment to : 
The Computing Teacher 

% Computing Center 

Eastern Oregon State College 


La Grande, Oregon 97850 
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820 GOSUB 8S0 
523.2830 GOTO 1270 5369

840 REM SUBROUTINE TO PRINT DATA COMMON -, 
-,TO ALL CARDS S"ith Ronald Y Jones JaMes P 

8S0 PRINT TAB(2)G$:PRINT HOU IS THE HOUR 
860 IF ES$="#" THEN 890 Hew York-Jensen-1988 
870 PRINT TAB(l0) A$;" II; ES$ 

P. 963 Illus880 GOTO 900 
U.S. Constituti1on-Biblio9raph y890 PRINT TAB(10) A$;" " 

900 IF I >50 THEN 930 
910 PRINT TAB(l0)T$ 1-U.S. History 2-U.S. Constitution 3-Geo rg e Uashington 
920 GOTO 970 I-TITLE II -Jones Ja"es P 
930 PRINT" ";TAB(10) MID$(T$,l,S0) 
940 PRINT TAB(l0) MID$(T$,Sl) 523 . 2 HOU IS THE HOUR 

53699S0 PRINT TAB(l0) D$ 
960 GOTO 1000 

S~ilh Ronald Y Jo ne s JaMes P970 PRINT TAB(l0) 0$ HOU IS THE HOUR
980 PRINT:PRINT TAB(10)C$ New York-Jensen-1 989 
990 GOTO 1010 
1000 PRINT TAB(10) C$ P. 963 II lus 
1010 IF N$="#" THEN 1040 U.S. Constilut1ion-B1blio9raphy 

1020 PRINT TAB(10) N$ 
1030 GOTO 1060 1-U.S. History 2-U.S . Constitution 3-George Uashin~ton
1040 PRINT I-TITLE II-Jone s Ja"es P 
10S0 GOTO 1060 
1060 PRINT:PRINT 523.2 U.S. Histo r y 
1070 PRINT TAB(S)"l-";El$;" "; S369 
1080 IF E2$="#" THEN 1120 

S" ilh Rona l d Y Jones Ja"es P1090 PRINT"2-";E2$;" "; 
HOU IS THE HOUR1100 GOTO 1120 New Yor k- Jensen -19 00

1110 PRINT" " 
1120 IF E3$="#" THEN 1150 P. 963 Illus 
1130 PRINT"3-";E3$ U.S. Const1tutiion-Biblio9raphy 
1140 GOTO 1160 1-u.s. Hi sto ry 2- U.S. Constitut i on 3-G eorge Uashing Lon 
11S0 PRINT I-TITLE I I - Jones Ja" es P 
1160 PRINT TAB(S)"I-";E4$;" "; 
1170 IF ES$="#" THEN 1210 
1180 PRINT "II-";ES$;" "; 
1190 GOTO 1210 
1200 PRINT 
1210 IF E6$="#" THEN 1240 
1220 PRINT "III-";E6$ 
1230 GOTO 12S0 
1240 PRINT 
12S0 PRINT:PRINT:PRINT:PRINT:PRINT 
1260 RETURN 
1270 CLOSE l:END 

523.2 
5369 

S"ith Ronald Y Jones Ja"es P 
HOU IS THE HOUR 
Hew York-Jensen-1989 

P. 963 Illus 
U.S. Constituliion­ Biblio9raphy 

PET and APPLE 11 Users 

PASCAL 
ABACUS Software makes available its version of Tl NY PASCAL for 

the users of two ol the most popular personal compu ters. 
TINY PASCAL 1s a su bset of the standard PA SCAL asdefined by 

Jensen and Wirth It includes the structured programm ing 
features: IF-THEN-ELSE. REPEAT-UNTIL. FOR TO/ DOWN TO-DO, 
WHILE-DO, CASE-OF-ELSE, FUNC and PROC. Now you can learn the 
language that is slated to become the successo1 to BASIC. 

Tl NY PASCAL 1s a comp lete package th at allows you to crea te, 
compile and exec ute progams written 1n the PASCAL language. 
You ca n save source and ob ject code on diskette or casset te (PET 
versi on only). Comprehensi ve user 's manual included . The manual 
can be examined for $10 (refundable with software order). 

REQUIREMENTS 
PET16K/32K New ROMS cassette $40 
PET J6K132K New ROM Sdiskette $35 
Apple II 32K Ap plesoft ROM w/ DOS $35 
Apple II 48K Applesoft RAM w/ DOS $35 
TINY PASCAL User's Manual $10 •6502 Interpreter Listing $20 


VISA~ . j

FREE postage in U.S. and CANADA l ·~ · ..
All orders prepaid or COD •1-u.s. History 2-U.S. Constitution 3-Geor 9e Uashingt on 

I-TITLE II-Jones Ja"es P 

~-.!:t:Ili ABACUS SOFTWARE 
1 

111 Iii lifllJ ~-ra~d B~:pi~~ . ~ i ch1ga n 49510 
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523.2 
S369 

U.S. Constitution 

S"ith Ronald Y Jones 
HOU IS THE HOUR 
New York-Jensen-1980 

Ja"es P 

P. 963 II lus 
U.S. Constitutiion- Biblio9 r aphy 

1-U.S. History 2- U.S. Constitution 3-Geor se Uashin9ton 
I -TITLE II - Jones Ja"es P 

523.2 George Uashington 
5369 

S"ith Ronald Y Jones Ja"es P 
HOU IS THE HOUR 
New York-Jense n-1980 

P. 963 Illus 
U.S. Constitutiion - 8iblio9raphy 

1-U.5. History 2-U.S. Cons titution 3-George Uashin9ton 
I-TITLE II-Jones Ja"es P 

523.2 Jones Ja,,e s P 
5369 

S"ith Ronald Y Jones Ja" es P 
NOU JS THE HOUR 
New York -Jensen- 1980 

P. 963 Illus 
U.S. Constituli i on - Bibl i ography 

1- U.S. Histo ry 2- U.S. Cons t i tu t i on 3-Geo r ge Washi ng ton 
I - TITLE II - Jones Ja"es P ~ 

Computer House Div. 
Programs tor Commodore & Apple 

"Legal Accounting" .... . ..... . .$1200.00 

"Political Party Mailing List" .... . 150.00 

ENGINEERING & MACHINE SHOP 

"Machine Part Quoting" ... .. ... . ..... $280 .00 
"Trig & Circle Tangent" . . . . . . . . . . . . . . 70.00 
"Bolt Circle". . . . . . . . . . . . . . . . . . 25 .00 
"Spur Gears". . . . . . . . . . . . . . . . . . . . . . . 35.00 
"Beams; Stress & Deflection". . . . . . . . . 145.00 
"Tank Thickness" 

For Filament Winding . . . . . . . . . . . . . 85 .00 

All 6 for only $495.00 

"SCRUNCH" - $36.00 
For Apple II or Apple II Plus. Compacts Basic 
Programs up to 20 %. 

Dealer inquiries invited 

COMPUTER HOUSE DIV. 

1407 Clinton Road 


Jackson, Michigan 49202 

Phone : (517) 782-2132 


FREE your keyboard-interact directly with the 
screen . Why waste time typing? Use a3-G light Pen. 
·········•••••Mall Coupon of Call Today for Immediate Delivery•••••••••••••• 

{"i:. 3·G Company, Inc. Dept. Remember. 3·G offers a 30·Day 
~ Rt. 3, Box 28A, Gaston, OR 97119 Uncondi tional Money Back 

(503) 662·4492 	 GUARANTEE 

O TRS·BO Economy U TRS·BO Protess1onal 0 PET Prote~1onal 0 Apple Professional 

$19.95 $34.95 $31 .95 $32.95 


Yes, I want to make my computer more versat ile . Ru sh me J.G 

Light Pens. (Add S1.50 for mailing and hand ling-S6.00 foreign.) 


Enclosed ls: U check or moneyorder IJ MasterCharge 0 Visa 

-·-c~;;;·N~._...................-................-...........................................................'E·;~:·o-al;··· · ! 

I 

NAME 	 : 
I 

ADO RESS 	 : 
I 

CITY 	 STAT E ZIP___ : 
I 

'---------------------------------------------------------· 
• 	 In his business. Al Zenke1 of Zenker Dental labs in Penndel, Pennsylvania uses our pens 101 

data entry. Harry Lee ot P11tslield. Massachusetts uses the pen to select telephone numbers to 
be dialed by his computer Thorwald Esbensen of M1c1o·Eo . Inc . in Mlnneapolls. Minnesota 
writes education software fo r the 3·G Light Pen _Dr R1cha10 Kerns ol Easl Carolina University 
1ncorpora1es our pen ma demons1ration w11h a voice synthesizer lo Inch his students how ta 
use computers 

• 	 These people have discovered the benefits 
ol using a 3·GLight Pen Wouldn'I a 3·G 
l1gh1Pen make your system more versalfle 
and more lunc11ona1? Yes. ot course 11 
wou ld' 

• 	 Don ' t W.it- 01der your pen today and 
ret.e1ve· 

I) 3·GLight Pen 
2) 	Demonstration cassettes (w1m 

Protess10nal TRS·BO. PET and 
Apple) 

3) Sample program hsung 

4) Complete dotumen1a11on and 


ins1ruc11ons 

5) Other Light Pen so1tware and 


games available . 


Computer House Div. 
Programs for Commodore Computers 

1 - F.E.T.-Recover; File Editing Tools, Adds 11 
commands to assist disk recovery ... . ...... $65.00 

2 - SOF-BKUP; copy disks faster including random files. 
Displays error messages for bad blocks. . . ... $40.00 

3 - SUPER-RAM ; checks every ram address against 
every other ram address, 2001 series . ..... ... $20.00 

4 - VARI-PRINT; prints listing of all variables with 
every line number where each occurs ........ $25.00 

5 - DOCU-PRINT; prints CRT to printer, use in your 
own program, in basic . . . .. . .... . . . .. . ..... $20.00 

6 - SCREEN DUMP/REPEAT; similar to DOCU-PRINT 
except in machine language. Use with anyones 
program, REPEAT similar to Model 8032 ...... $35.00 

7. TRACE-PRINT; prints listing of all line numbers 
in order of execution ........ .. ........... .$25.00 

8 · SCRUNCH-PLUS; packs a copy of program to 
save up to 25 % of memory space............ $25.00 

9- -SORTER; sorts a one dimensional array alpha­
betically (i n machine language)............. . $35.00 

PACKAGE PRICE $170.00 FOR ALL 9 PROGRAMS 
SAVE $120.00 

Dealer inquiries invited 

COMPUTER HOUSE DIV. 

• HO ASSEMBLY NECESSARY . READY TO 
PLUG IN AHO USE 

http:handling-S6.00
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Efficiency with 
Subroutines 
Mike Richter 
Efficient programming is sometimes necessary and 
always desirable in a microcomputer program . There 
are two kinds of efficiency, usually in conflict: 
economical use of memory, and speed of execution. 
With careful program design , both objectives may be 
achieved in the same code. 

The specific methods outlined here deal primari­
ly with the use of subroutines; other techniques are 
available, and will be dealt with elsewhere. It is 
possible to design the program from the start in ac­
cordance with these methods, but it is usually easier 
to develop the code without worrying about efficien­
cy, then add features later to save time and memory . 
In that effort, the Programmer's Toolkit is a valuable 
aid . I have also written a program ("SUPERLIST") 
which provides useful cross-reference tables. Those 
tools are for the Commodore PET, the mach ine on 
which the rules were developed; they should apply 
without modification to all Commodore machines 
and probably to all microcomputers employing 
Microsoft BASIC (Apple, TRS-80 Level II). Most of 
them will also work on other BASIC systems, but the 
user will have to try them to be sure. 

When to use a subroutine 
A subroutine is a convenient, efficient means of ex­
ecuting a segment of program repeatedly . If the code 
is called only once , it probably belongs in line - that 
is, written directly in the place it is used. That saves 
memory (eliminating both the GOSUB and line 
number and the RETURN) and speed (the operating 
system does not have to hunt for the line). When a 
subroutine is called, the operating system goes to the 
top of the program and traces through each line until 
it finds the appropriate line number; that process is 
slow, and becomes very slow when there are many 
lines to count. In detail , PET knows where the first 
instruction is and sta rts from that absolute address. 
It checks the line number, and if it is not the one 
desired adds the instruction length (which follows th e 
line number) to the starting point and repeats the 
process at the new location. Clearly , the search takes 
little time per test, but it may have to do man y tes ts 
to find a number occurring late in the program. 
Remember , BASIC always starts at the beginning of 
the program. 

A similar proc ss occurs with variables. PET 
fil es array pointers after variables, begin with the 
first. variable defined and traces to the one you 
specify. Therefore, the program will run slightly 
faster if it encounters frequently used variables and 

arrays before those that occur rarely. In initializa­
tion, it is worthwhile to declare a high-u se variable 
before one that appears seldom. (The time saving is 
not usually substantial , since there are seldom 
enough variables in a practical program to make the 
search take very long.) 

There are also times when yo u may want to 
make code which is not programmable as a 
subroutine perform as though it were one . A useful 
instruction pair for the purpose is th e ON .. . 
GOTO. A case in point occurs if an error condition 
may be found in a common subrout in . It is fre­
quently necessary to jump out of that ode for error 
processing . If subroutine is used, its call remains on 
the stack; repeated use will cause the stack to 
overflow, and PET will give you an "OUT OF 
MEMORY ERROR" . You look at FRE(O), and 
have plenty of memory left, but the program won't 
CONTinue. To avoid the problem , use a variable, 
say DE for destination. Assign it a value whenever 
th e program is "calling" the "subroutine" . Instead 
of GOSUB, GOTO the subroutine. Then instead of 
RETURNing, use ON DE GOTO the collection of 
return points . Now, you may GOTO the error code 
without cluttering up the stack. 

Functions and FOR ... NEXT 
When a numeric function is used repeatedly in the 
code, a function may be defined. for example, l 
employ a packing function FNP(X) to count from 0 
through 200 with single characters that PET can IN ­
PUT. 

It is defin ed by : 
DEF FNP(X) = X + 48 + 7"(X>9). 

The corresponding unnpacking fun ction is: 
DEF FNU(X) = X - 48 - 7'(X > 65). 

Note that a num eric equival ent of an IF test is used; 
a function must be a single statement , and cann ot in ­
clude an IF. Invoking a function carries along only a 
single variable (here, X), but other variables or con ­
stants can be invoked by writing th m into the 
definition directl y. For exam ple, on · may decl are a 
variable (say, I) early by putting it into the paren­
theses of a DEFinition; when the fun ction is invoked , 
any variable or number may be substituted by put­
ting it into th e parentheses . No other term in th 
definition allows substitution. 

The FOR . .. EXT loop has many propenie 
of a subroutine, but has diffe rent rul e for efficiency. 
The normal execution of such a loop (the one taken 
most often) dictates its speed. Let s look at a simple 
loop : 

1000 FOR l = 0 TO 255 

1010 IF I < > 19 GOTO 1100 

1020 PRINT " HOME ' ; 

1040 NEXT I 

1100 IF I < > 147 GOTO 1200 

1110 PRINT "CLEAR"; 

1120 GOTO 1040 

1200 PRINT CHRS(I); 

1210 GOTO 1040 
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INTRODUCING 

THE NEW IMPROVED 


BUSINESS ENHANCEMENTS 

COMPUSERVICE BUSINESS 


SOFTWARE 

FOR 


COMMODORE 

Micro Mini Computer World Inc. is an execlu- AND B.E.C. VALUE ADDED 
sive distributor for the BUSINESS SOFTAPPLE BENEFITS• Total commit-
WARE developed .by Business ~nhance- ment to the development of excellent 
ments Compuservice of Escondido, R business software for the 

California. . . 	 COMMODORE and APPLE corn-COMP UTE 
If you are sellmg or usmg the puter systems. 

COMMODORE BUSINESS MACH- SYSTEMS •At reasonable rates Micro Mini 

INES or the APPLE computer systems, 
then you should provide yourself and your 
customers with the MOST COST EFFECTIVE and 
COMPREHENSIVE business software for a busi­
ness computer system. 

CURRENT .B.E.C. SOFTWARE 
• 	 General Ledger--Master File 1000 Accounts 

and Journal File 4400 Entries 
• 	 Accounts Receivable--Master File 1170 

Accounts and Invoice File 1430 Entries 
• 	 Accounts Payable--Master File 1170 and 

Invoice File 1430 Entries 
• 	 Payroll--440 Employees 
• 	 Job Costing--1100 Items Per Disk 
• 	 lnventory--1100 Items Per Disk 
• 	 Mail List/Customer Information--1000 

Entries Per Disk 
Above figures apply to CBM 2001 computer 
system wi th 32K CPU and 2040 dual disk. 
With the new CBM 8050 Megabyte disk the 
volumes will be increased significantly . 

B.E.C. SOFTWARE FEATURES: 
• 	 Complete and total documentation 
• 	 Step by step walk through on every pro­


gram operation, with examples 

•Each package is MENU driven and uses 

dynamic load and overlay once the initial 
menu is loaded. 

• 	 Examples are provided for all reports and 
other printed forms. All forms are available 
from New England Business Services Inc. (NEBS). 

• 	 All input/output operations use random access 
• 	 Sorts are machine language sorts 
• 	 Programs are interactive with the General 


Ledger and update the GL automatically. 


Computer World Inc. will provide 
software modifications to meet customer require 
ments. (Call MMCWI for further information) 
e 	EXTENDED WARRANTY which entitles 

users to any enhancements to accounting 
software during the year of coverage. 
(Cost is $100 per year) 

Dealers and Interested Parties may obtain a 
copy of the B.E.C. software documentation for 
$25. If after review you are not interested, 
send the documentation back, in re-saleable 
condition, for a full refund or apply the 
$25 toward your first software purchase. 

The NEW B.E.C. BUSINESS SOFTWARE 
requires a special ROM chip for proper 
operation. 

Suggested Retail Prices are: 
1. 	Rom chip $70 (required on any software 

package) 
2. 	Individual software package $150 
3. All seven software packages $995 (save 

$55) 

DEALE R I NQUIRIES ARE INVITE D 

micro COMPUTER WORLD 1mini 	 nc. 
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That code prints the sequence of characters on the 
screen, handling two problem characters with special 
logic. 

The first improvement eliminates the GOTO for 
the 254 cases that are normal , and applies it only to 
the special two . 

1000 FOR I= 0 TO 255 
1010 IF I = 19 GOTO 1100 
1020 IF I = 147 GOTO 1200 
1030 PRINT CHRS(l); 
1040 NEXT I 
1100 PRINT "HOME ' · 
1110 GOTO 1040 
1200 PRINT " CLEAR"; 
1210 GOTO 1040 

Now, the program simply steps along on the normal 
path without having to hunt for a line number. Only 
in two cases out of 256 does it have to search . 

Another element of efficiency is el iminating un­
necessary lines , packing them with colons instead of 
separate numbers. Each time you do that , you save 
four bytes of storage and the time needed for PET to 
step across the line number. Another speed-up and 
memory saving is accomplished by eliminating 
spaces; the code is harder to read, but is more effi­
ciem . Similarly, we can look for simplification of 
some statements. Combining those, we ma y try : 

1000 FORI = OT0255:1F(iAND127) = 19GOT01100 
1010 PRINTCHRS(I); 
1020 NEXTI 
1100 IFI = 19THENPRINT" HOME";:GOT01020 
1110 PRINT"CLEAR" ;:GOT01020 

Next, let's use the conditional more cleverl y; it will 
save memory, but at some cost in time . We may also 
use a dummy print variable, X$, to compress the 
code . When those actions are combined, we can 
eliminate the GOTO altogether. 

1000 FORI = OT0255:XS = CHRS(I):IF(IAND127) 
= 19THENXS = " CLEAR" : 

IFI = 19THENXS = " HOME 
1010 PRINTXS;:NEXT 

The fin al step was to eliminate the last " I " . lt is not 
necessary to name the variable of a simple FOR ... 
NEXT loop ; the operating system will take the one 
at the top of the stack when it can. Another un­
documented feature is that in nested loops , one may 
write FORI = .. . FORJ = ... NEXT J ,I. I recom­
mend chat yo u name the variable in th NEXT 
whenever the loop is complex, but save the storage 
and time (to look up the variable) in very simple 
cases - such as our example . 

Location 
Since the time to locate a line depends on how much 
code is ahead of it (i .e., has lower line numbers) , 
locating programs is important. Putting a high-rate 
subroutine that is ca ll ed from many pl aces at a low 
line number saves in two ways: speed is enhanced 
since searching is reduced , and memory is saved 
since there are fewer characters needed in each call. 
(Although PET stores BASIC addresses as two pack­

ed bytes in the listing, within the program they are 
kept as ASCII strings in GOTO and GOSUB .) The 
same rule suggests that such rare operations as in­
itialization be moved late in the program . Therefore, 
I will often have a strange-seemin g beginning to m y 
code: 

10 GOT09000:REM M .RICHTER 90064 SEPSO 

The first line goes to the initia tion routine and iden­
tifies me, my zip code, and the approximate date of 
the program v rsion . The remainin g two-digit line 
numbers are used for utility subrou tin s, saving 
speed and m emory. 

When you need a very " eight " (high-speed) 
loop , an incomplete FOR ... NEXT structure is 
quite usefu l. Suppose you need to transfer characters 
between fil es 2 and 3. You might writ , 

1000 GET#2,XS: IFST = OTHENPRI T #J XS;: 
GOT01000 
1010 RETURN 

That ' s economi al in memory but sloooow. In stead, 
try: 

1000 FORK = OT0999:GETx$:1FST = OTHENPRINT#3, 
XS; :NEXT:GOT01000 
1010 K = O:RETURN 

When you have finish ed develop ing a p rogram , try 
the methods out lined here to impro c it. In the irn­
pl example we would have reduced memory from 
132 bytes to 70 , and in a large program might have 
speeded execution by a substanti a l facto r . The three 
cases listed above have been coded, in strumented 
a nd run . Table 1 shows the siz of ca h program in 
bytes and the time it takes to run e 'sen tially as li sted. 
In addition, it reports the effect of having 100 a nd 
500 instructions in the code at lower line number . 
Frequentl y, I find tha t even good programs can be 
shortened in ex ·ution time by at I ·ast 20 % ; th ey 
can be m ade to release 10-30 % of th eir code with 
these and simila r techniques . Those savings are fre­
quently the difference between product that sell and 
those that don ' t. 

Table 1 

EFFICIENCY IMPROVEMENT RES UL TS 
Case Size Execut ion time (jiffies) 
No. (bytes) basic + lOO +500 

0 132 470 r.36 1277 
I 130 264 21iR 2()~ ) 

2 100 258 21i3 '.264 
3 70 298 2 9 300 

© 
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Why 

(__-~-~_l_S_K )?~ __ 
FAST loads programs at least 3 t imes faster than 2040 . I t is the 

fas test disk available for PET. 


VERSATILE - Wi th its bui l t -in S100 expansion chassis. any periph ­

eral imagi nable can be added to your computer. 


SOPHISTICATED - The CRS/ DOS op sys tem provides advanced file 

handling, indexed-sequential , but very easy to use. 


PED ISK PACKAGE 1 ... _ . ......... . . . $799.95 
5" DISK SYSTEM, CASE AND POWER SU PP LY 

PE DISK PACKAG E 2 ....... .. . . .. . . .. $895.00 
5" DISK SYSTEM, S100 CARD CAGE. CASE AND POWER SUPP Ly 

PE DISK PACKAGE 4 . . _ . . ..... . . _... . . . $1495.00 
8" DISK SYSTEM, S100 CARD CAGE. CASE AND POWER-SUPPLY 

Introducing . .. 

("-_s_s_o_2_1=1_c_s__J! 
6502PDS: MINI .. . .. . .. .. . 

FLOPPY DISK SYSTEM FOR PET, AIM , SYM, KIM 

R ELIABLE - si ngle ch ip disk controller U$ing IBM 3740 recording 

format gives ma xi mum timing m argins - super rel iabili ty . Auto erro r 

recovery. 

SIMPLE - An enhanced BASI C command set makes PED ISK very 

easy to use. !LOAD. !SA V E, !OPEN, !CLOSE, !RUN, etc. No ini tial ­

ization requ ired . 

COMPATIBLE - read d iskettes from other systems - 6502PDS, AIM , 

SYM, and even RADIO SHACK (special software ). IBM 3 740 soft 

sector single densi ty . 

EXS 100 DISK CONTROLLER BOAR D 

BARE BOARD 


EXS100 D ISK CONTROL LER KIT. _ 

AIM , SYM, K IM ADAPTOR KIT ... . 

CRS/PDOS SOFTWARE SYSTEM . . . - . 


. . $49.95 

. $225.00 

. . S25.00 

. . $75.00 
SPECIFY OLD OR NEW ROMS. MEMORY SIZE SK, 16K 32K 

6502 PROFESSIONAL DEVELOPMENT SYSTEM 

... - . . . . . .......... - . ... . . .. ...... $2695.00 
The 6502 PDS is a versatile mulu-card m icrocompu ter designed and programmed for professional engineering and program development work, 
scientific compu ting, and general processing. This system provides the maximum in capability at the lowest possible cost by uti l izing the industries 
must wide ly used computer bus - the S100 . With a choice o f over 500 peripherals includ ing telephone interface. speech synthesizers , vocoders, and 
even associate memory. the poten t ia l end use is un l im i ted . The 650 2 PDS is housed in a sturdy Sl 00 mainfrain contain ing the 6502 MPU, Multiple 
1/0 Card, RAM. and Disk Controller Board . This leaves room for future expans ion . T he system can be connected to any RS232 term inal or used 
w i th the optional internal V ideo Board . 

6502PDS: 8" DISK . ... . .... ..... . . . .... _.. . . ... . .. . .. . .... . . . . . .... . ~ . . . ... .. . . .. $3495.00 

Standard 650 2 PDS except t hat f u ll size 8 " fl oppy disks are included instead o f m inifl oppy disks . T he S100 D isk Cont ro ller can handle up to four 
8 " disk d rives . At 250 Kbytes of capacity each, the to ta l system capacity could reach 1 Megaby te . 

( full FORTH+ ) 
INTERPRETER - can be executed directly in an in terpretive mode 
to speed testing and debugging. 

CROSS-COMPILER - wo rds can be individually compiled and tested , 
the entire program can also be cross-compi led for maximum efficiency . 

COND. ASSEMBLER - Machine language modu les can be in termixed 
and conditionally assem bled to fu l l FORTH . 

SPECIFY PEDISK, 6502PDS, COMMODORE 2040 DISK 

The Spacemaker 
"SPACEMAKER .. . . .. ... ..... .. . .. . .. . ... $29.00 
Spacemaker is a uti l ity device fo r new PETs w hich all ows user selec­
ti on between ROMs that occupy the same add ress space. Spacem aker 
is a verticle 4 .25 inch by 2 .5 inch board that plugs into a ROM expan­
sion socket i nside the PET . The user simply installs a pair o f conflict ­
ing address ROMs on $pacemaker. plugs it into the appropriate socket, 
and is up and running. ROM selection is provided by flipping a switch. 

USER 1/0 .. . .. .. . .. ....... .. . . .. . . . .. . $12.95 
This opt ion for Spacemaker al lows the user software selection and 
switch ing of RO Ms. User 1/0 consists of a user port co nnector, special· 
ly designed Spacemaker jumpers for connection to Spacemaker. and 
our utility software Spacectl supplied on Commodore or PE DISK 
dlsket t. 

FOR INFORMATION, SEE YOUR DEALER OR : 

(MICROTECH) 

FULL FEATURE "FORTH" FOR 6502 SYSTEMS 

STRING HANDLING - variable length constants and variables are 
allowed. Processes compare, move, concatenate and sub-st ring words. 

FLOATING POINT - process 5 or 9 digit integer and floating po int 
numbers for ar i thmet ic operations. 

SCREEN EDITOR - cont ains a un ique fu l l curso r visib le sc ree n 
edi tor. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $65.00 

*NEED MORE ROM ROOM? 
ROMO RIVER ... .... . ... .... .. . .. ..... . $39.00 
A second mode of Spacemaker provides greater flexibility : with 

ROM DR IVER, you can contro l ROM switching and selection from 

software control. PET owne rs can daisy -cha in Spacema kers together, 
selecting (under software control) one of two. one of fou r, even one 
of six R OM s. 

ROM 1/0 . . .. .... . . . ... ... . . . . .. . . . . .. . . $9.95 
A utility software package for ROMDR IVE R owners al lowing soft­
ware switch ing of ROMS. Avai lable on commodore or PEDISK 
diskettes. 

P.O. BOX 102 • LANGHORNE , PA 19047 • (215) 757-0284 




Train Your PET© 
withMICRO-ED 

instructional tapes 

MICRO-ED has educational software for the PET 

microcomputer. We specialize in programs with 
these features: 

Unless otherwise specified$ each tape can be 

purchased for 7. 95 


•They have been written by profes­
sional educators. Our main author is 
Thorwald Esbensen, named in 1980 as 
one of North America's top school ex­

ecutives by Executive Educator 
magazine. 

•Our tapes are independent 
modules, each one a complete 
lesson in itself. 

All programs 
work with any 
8K PET, old or 
new. PET is 
the registered 
trademark for 
Commodore 
Business 
Machines, 
Santa Clara, 
CA. 

•Every instructional lesson ends with a um­
mary of student performance. 

•Our programs are attractive and motivating to 
students. 

•We will gladly replace any tape that fails to load 
or run properly. 

MUSIC (these tapes use sound) 
•MU- I Lines and Spaces of the Treble 

Clef 
(elementary) 

•MU-2 Hig her. Sam e, Lower 
(elementary) 

•MU-3 Mat ching Rhythms 
(elementary) 

REFERENCE SKILLS 

•RS-1 Dictionary Guide Words 

(elementary) 

• RS-2 Library Terms 
(elementary) 

•RS-3 Making an Outline 
(elementary) 

•RS -4 Putting Fiction Books in 
Alphabetical Order 
(elem entary) 

VOCABULARY 
V0-1 Synonym Series 

(high schoo l and adult) 
3 tapes ... . ... . .. . . . S21 .00 

V0-2 Vocabulary e ries 
(upper elem ntary C1nd high 
school) 
24 tapes . . . ... . .. .. S 168 .00 

V0-3 Antonym Mac hine 
(e lementary) 

V0-4 Hom onym Mach ine 
(element ary) 

You may wish to order tapes by the MICRODOZEN. Any twelve $7.95 tapes can be 
purchased for $84 .00 . 



Also from 

MATHEMATICS 

•MA- I 	 M;.11h Bid (elem entary) 

•MA-2 	 Counl 'Em (kindergarren and first 
grnde) 

•MA-3 	 Srory Problem s in Adclirion and 
Sul.>1raction 
(elementary) 

•MA-4 	 What Number is Missing? 
(kindergarten and fir t grade) 

•MA-5 	 Target Math 
(elem en tary) 

•MA-6 	 Adding with Objec ts 
(primary grades) 

•MA-7 Subtracting with Objecis 
(primary grade ) 

• MA-8 Working with Basic Addition 
Facts 
(primary grades) 

•MA-9 	 Working with Bas ic 
Multiplication Fact 
(<! le m entary) 

•MA-JO 	Adding or Subtrnc ting Two­
and Three-place umbers in 
Columns 
(elementary) 

•MA-11 	Math Shootoul 
(elementary) 

•MA-12 	Bar Graph (elementary) 

•MA-13 	Which Number Come Next? 
(uses a 3G Light Pen) 
(first grade) 

MICRO-ED 

•MA- 14 Locomotive 

(uses a 3G Light Pen) 
(ki ndergarten and first grad•! ) 

•MA- 15 Math symbols : Greater Than. Less 
Than 
(e lem entnry) 

•MA- 16 M<ith symbols: Great er Than. l.t·~ s 
Than 
(uses a 3G Light Pen) 
(elementary) 

•MA-17 	Addition with Carry 
(by Don Ross) 
(e lementary) 
$20.00 

•MA-18 	123 Digit Multiplica tion 
(by Don Ross) 
(elem entary) 
$20.00 

•MA-19 	Long Division 
(by Don Ross) 
(elementary) 
$20. 00 

SPELLING 
•SP-1 	 Guess That Word 

(elementary and up) 

• SP-2 Level A 
(second grade) 
7 1ape .... . . . . . • _ . . S49 .95 

•SP-3 	 Level B 
(third grade) 
?tapes . . . . . _.. . . . .. S49 .95 

• SP-4 	 Level 
(fourth grade) 
7 tap es ..... . . . ..... $49.95 

•SP-5 	 Leve l D 
(fifth grade ) 
7 iapes . . . . ...... . .. $49. 95 

•SP-Ci 	 l.!!ve l E 
(5ixt h grade) 
7 tilpes . . . ..... . . .. . S49. 95 

•SP-7 Compound W ords 
(cll'men iary) 

•SP-8 I lard and Soft C 
(elementary) 

• SP-9 Hard and Soft G 
(elem entary) 

• SP-10 Dropping the Finitl E 
(f' ll' lll l' llliHy) 

•WD-1 

•WD-2 

•WD-3 

•WD-4 

•WD-5 

•GR-I 

•GR-2 

•GR -3 

•GR-4 

• GR-5 

WORD DEMONS 

To / Too / Two 
(Plem entary) 

There / Their / They're 
(el em entary) 

Its It's - Your You'r 
(elementary) 

Sit , Se1 
(elem entary) 

Lay / Lie 
(elementary) 

GRAMMAR 
Agre •rn en t of Subject and Verb 
(elem entary and up) 

The Noun 
(e leme ntary 11nd up) 

Th e Verb 
(el •m entary and up) 

The Adverb 
(e lem entary and up ) 

The Adjeciive 
(e lem en tary and up ) 

•RE-1 

•RE-2 

• RE-3 

•RE-4 

•RE-5 

•RE-6 

•RE-7 

• RE-8 

•R E-9 

•RE-JO 

READING 
Tachistoscope 
(elementary) 

Reading Racer 01w 
(elemeniary) 

Matching Cap ital Letters 
(pre- chool and kind ergarten) 

Matching Capitnl Letters 
(uses a 3G Light Pen) 
(pre-school ctnd kindergart en) 

Which Lett er Comes N ext? 
(primary grades) 

Which Lett er Comes ext? 
(uses a 3G Light P •n) 
(prinrnry grades) 

Mat hin ~J Words 
(kind ' rgart en and first grade) 


Matching Words 

(uses a 3G Light Pen) 

(kindergarten ctnd fir st grade) 


Identifying Co mph! tP 

Sentences 

(e lem entary) 


Make a Sen tence 

(uses sound) 

(fir s! grnd -l 


PUNCTUATION OTHER • OT-5 C lnck 
(primctry grades) 

•PU-I Run- on Sentences •OT-I Trail Wes t •OT-6 U.S. Tim e Zon es 
(el1' 111 entar_) (!:' lern en lary through adult) (e lem emary and up) 

• PU-2 Th e f\pusiroph e 
( •lenH'nliH\1and up} 

• OT-2 Direc iion and Distan c<' 
(pr irn <try grades ) 

•OT-7 Sta te and Capi1 a ls 
(elem entary and up) 

•PU -3 End Punc1ua1ion •OT-3 1-faiku •OT-8 Answer Box 

(!!l e111 en1ary) 
•OT-4 

(e le111 e111ary and up) 
Pet Cou nselor •OT-9 

(teacher in-service) 
Hat in the Ring 

(adult) (A Presidential Elecr ion Game) 
(e l e m e ntar~· and up ) $9.95 

USAGE Send for free catalogue: 612-926-2292 
•US- I U s<i !Jl' B oners 

(<' l,•nwnrnry ctnd up) MICRO-ED, Inc.• P.O. Box 24156 •Minneapolis, MN 55424 
I :'l li'lpes .. . . . . .. . $')9 .00 
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Computing 

Correlation 

Coefficients 

Brian J. Flynn 
" The difference between socialism and capitalism is that in 
capitalism man exploits man, but in socialism it 's the other 
way around" Unknown 

Almost everyone sometimes has the urge to do it. 
You see a plot of points between two variables, such 
as gold and silver prices, or wheat harvest and rain­
fall, or inflation and interest rates or unemployment 
rates in Canada and the United States. And you 
want to draw a line amongst the points which best 
reflects the apparent trend. Simple and partial cor­
relation coefficients, which are distinguished later, 
tell us how well a straight line fits the data, or how 
close the data is to the line , depending on how we 
want to look at it. They never, however , tell us that 
one variable is the cause of another. To try to learn 
this, an amalgam of logic, knowledge , and insight is 
sometimes our only hope, and is often not enough . 
For as Tolstoy tells us in War and Peace, " However 
accessible may be the chain of causation of any ac­
tion , we shall never know the whole chain , since it is 
endless .. .. ' ' Nevenheless , a measure of the degree 
of association between observations on two variables 
is often handy. And further, if we feel plucky and 
decide to generalize about the population versus sam­
ple rela tionship between the variables , then the sim­
ple or partial correlations are needed for this also. A 
level II basic program for calculating correlation 
coefficients is presented here. 

A mercantilist, speculator, inflation-hedger , or 
stock market dabbler might wax wide-eyed at the 
gold and silver prices shown in T able 1. A quick 
glance at the data suggests that the two sets of prices 
are strongly associated. Both , for instance, have risen 
sharply since about 1973 or 1974. Further, gold 
achieves its highest price at the same time that silver 
does , for the data displayed. And the time periods for 
lowest price also coincide. But if the relationship be­
tween the two variables is not mild, then exactly how 
robust is it ? A numerical ans\ver to this type of ques­
tion , according to James R. Newman's The World 
of Mathematics, was first proposed by the mentally 
spray 19th century Englishman , Sir Francis Gal ton , 
cousin of Charles Darwin . Almost obsessed with 
measuring, Galton 's creed was " Whenever you can, 
count. ' This passion to tally, ewman tells us , led 
Sir Francis to conduct several intriguing social ex­

periment . In one of these, Galton cou nts the 
number of fidgets per minute among people a tten­
ding lectures, and presumably from th is calculates a 
coefficient of boredom. And in a more elevated exer­
cise Sir Francis creates a "Beauty Map" of the 
Briti h Isles by classifying girls that he passes on the 
streets as "attracti ve, indifferent or repellent ." He 
records observations by pricking a hole in a piece of 
paper "torn rudely into a cross with a long leg, " 
which he conceals in his pocket. Since beauty and 
beastliness are recognized only by comparision to the 
common, their relatively few numbers were probably 
recorded on the arms of the cross. And the leg pro­
bably held the tally for the ca tegory with la rgest 
membership , " indifferent. " For those of you Britain 
bound , London ranked high es t, and Aberdeen 
lowest. 

Historian Newman tells us that the idea of an 
" Index of Correlation" for measuring che degree of 
associat ion between two variables came to Galton 
one morning while he waited at a tra in sta tion , 
" pouring over a small diagram in (his) book." Sir 
Francis' study of heredity, and more specifically his 
quest for learning the degree to which traits are pass­
ed from father to son , probably inspired di ·covery . 
At any rate, Galton s idea, refin ed by Karl Pearson 
and others , is today called a coe ffi cient of correlation, 
or Pearson product moment correlation in a ugust 
circles. and now rakes this form: 

N 
I (Xi-X)(Yi-Y) 

i =l 
r = 

2N - N - 2 
I (X;-X) I (Y;-Y) 

i =l i =l 

I is the greek symbol for ''sum of. ' X and Y are 
variables, such as gold and silver prices, with Xi and 
Yi r presen ting the " ith " observation on each . is 
the number of observations. And th e bars over the X 
and Y signify mean or arithmetic average . 

The mys tery of the formula is r vealed by 
dividing the numerator and each term within square 
roots by N-1, with the value of r unchanged. The 
numerator becomes the covariance or co-varia tion , 
of X and Y. This measures the degree to which X 
and Y are associated in linear or straight line 
fashion. If the two variables usuall y rise an d fall 
together , the covari ance is positi ve. But if one usual­
ly rises when the other falls, it is negati ve . And if 
they move without any linear relation at all , it is 
zero. 

One problem with using the covariance as an in­

dex of correlation is that its value is inOuenced by 
the size or scale of the observations used to compute 
it. For example , if the pairs of observations on X 
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PET ATARI APPLE SYM 

INTR~g~cl NG PET RABBIT cAs~~TTE 

The PET RA BBIT contains high-speed cassette 
routines . auto-repeat key feature, memory test . decimal 
to hex. hex to decimal , and other features . Coexists 
wi th the BASIC PROGRAMMERS TOOLKIT. Works 
with 2.0 ROMS (New) and new style cassette deck . 

Cassette versions configured for $1800. $3000. $3800. 
$7000, and $7800. 
Cassette and manual - $29.95 

ROM version configured to plug into P.C. board at 
SAOOO . 
ROM and manual - $49.95 

FREE ROM RABBIT with purchase of BK PET and tape 
deck . 
SPEC IAL - ROM RABBIT and cassette deck - on ly 
$134.95 

EHS IS NOW A 
COMMODORE DEALER 

EHS offers a number of software products for PET. 
ATARI. APPLE. and other 6502 computers. Now we sell 
CBM hardware. If you 're in the market for PET 
products . be sure to look for our FREE software offers. 

CBM PRODUCT DESCR IPTION PRICE 
2001-BKN BK RAM-Graphics Keyboard S 795.00 
2001-32KN 32K RAM-Graph ics Keyboard 51295.00 
2001-32KB 32K RAM-Bus iness Keyboard $1295.00 
8032 32K RAM-30 Col. -4.0 O/S $1795 .00 
2023 Friction Feed Printer S 695.00 
2022 Trac tor Feed Prin ter S 795 ,00 
2040 Dua l Floppy-343K-DOS 1.0 $1295.00 
2050 Dual Floppy-343K-DOS 2.0 $1295 00 
8050 Dua l Floppy-974K- DOS 2.0 $1695.00 
C2N Cassette Externa l Cassette Drive $ 95.00 
CBM to IEEE CBM 10 1st IEEE Peripheral S 39.95 
IEEE to IEEE CBM to 2nd IEEE Peripheral $ 49 .95 
8010 IEEE 300 Baud Modern S 395.00 
2 0 DOS DOS Upgrade for 2040 S 50.00 
4 O OI S O/ S Upgrade for 40 Column S 100.00 

EDUCATIONAL DISCOUNTS 
BUY 2 ­ GET 1 FREE 

MACRO ASSEMBLER 
AND 

TEXT EDITOR 
Macro and conditional assembly, str ing search and 
replace. 10 char./ label. AUTO li ne numbering . MOV E. 
COPY. DELETE. NUMBER . and much more. 20+ 
commands . and 20+ pseudo ops. 

PET cassette vers ion (ASSM/TED) - $49.95 TRAP 65 
PET disk vers ion (MAE) - $169.95 TRAP 65 prevent s the 6502 from executing un imple­
AT ARI cassette version with machine language mented instruct ions . Have you ever had your system to 
monitor ­ $53.95 crash on a bad upcode? Th is is a real machine language 

FREE ASSM/ TED and ROM RABBIT wi th purchase of 
32K PET and cassette deck . 
FREE MAE with purchase of 32K PET and disk drive. 

debugg ing too l and time saver. Also useful for teaching 
trap vectoring and extension of instruction set in 
schools. 311;, x 4 '• printed circu it board wh ich plugs into 
6502 socket of any PET. APPLE. SYM . Only $149.95 

TINY-C FOR PET 
An adaptation of the TINY-C interpreter sold by Tiny-C 
Assoc. Useful for learn ing a modern structured 
programming language. Diskette - $45.00. Owners 
manual - S40.00 

FREE MAE and TINY-C with purchase of 32K PET. 
d isk drive. and printer. 

ATARI M.L. MONITOR 
Load and save binary data on cassette . Display and 
change 6502 reg isters. 
Mon itor uses the screen ed iting capabilities of the 
AT ARI to allow easy use. Cassette and manual- $9.95 
(specify memory size) . 

ATARI MEMORY TEST 
When you purchase a new ATARI or add on new RAM 
modules. you need to be sure that the memory is working 
properly. (Remember. you only have a short guarantee 
on your memory! ) Cassette and manual - $4.95 

COMPILERS 
Graphi cs Drawing Compiler for PET and SYM Works 
with Macro ASSM/ TED. The GDC is composed of a 
number of macros which emula te a high-level graphics 
drawing language. In addition to the macros. GDC 
provides some very useful enhancements to the 
ASSM/ TED. Manual and Cassette ­ $29.95 

Mus ic and Sound Composer for PET. Works with 
Macro ASSM/TED. The MSC is composed of a number 
of macros which emu late a high-level computer music 
language. In addition to the macros. MSC prov ides 
some very useful enhancements to the ASSM/TED. 
Manual and Cassette - $29 95 

APPLE PRODUCTS 
Macro ASSM/TED - includes manual . on cassette ­
549.95. on disk ­ $55 .95 
Apple MAE - similar to PET MAE. A powerfu l 
assembly development system on diskette. (Requires 
license agreement) - $169.95 
PIG PEN - 100% M.L. word processor for use with 
Apple ASSM/TED. Fast text formatt ing. vertical an d 
horizontal marg ins , right and left justifica tion . center­
ing . titles . foots . shapes . etc. Manual and source 
inc luded . on cassette - $40.00. on diskette - $45.00 

App le Mail List System . Provides sort ing on zip code or 
last name. Approximately 1000 names/ diskette . 
Manual and Diskette - $34.95 

1/0 KIT 
PET 1/ 0 Experimenters Kit. Allows easy access to IEEE 
or user port for th e construction of ex ternal circuits 
Kit - $39.95 

EASTERN HOUSE SOFTWARE 
3239 Li nda D ri ve. W inston-Salem , N.C. 27 106 
Ph . O rders ­ 9-4 EST (919) 924-2889 or748-8446 

Send SASE for free catalog 

ORDERING TERMS 
Send check or money order in U.S dollars. Add 2% for 
postage for CBM orders . Overseas sof tware orders add 
$5.00. All software mai led free in USA and Canada. 
Purchase orders acceptab le. 
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and Y are (1,2) , (2,3), and (3,4) versu s (10000, 
10002), (10002, 10004) and (10004, 10006) then the 
covariance is 1 in the first case and 4 in the second. 
Most people , however , will disagree that the X 's and 
Y ' s in the second instance are any less associated 
with each other than in the first case. A solu tion to 
this dilemma is to d ivide the covariance of X and Y 
by the product of the square roots of their variances . 
When this is done, r emerges. 

Simple correlation coefficients are always be­
tween -1 and 1, inclusive. If the correlation is close to 
either extreme , the linear relationship between the 
two variables is strong. If the correlation is close to 
zero, however , then the relationship is weak. Figure 
1 illu stra tes this . A word of warning: only linear 
assoc iation is measur ·d by the correlat ion coefficient. 
In a circle, for example, the linear relationship bet­
ween the X ' s and Y 's is z ro, while the circula r 
association is perfect. 

R eturning to our exam ple th e sim ple linear cor­
relat ion betw en gold a nd si lv r pri ces is a hcrculian 
0.98 . 	And herein lies a pit fa ll. 

"The cause of lightning, " Alice said very decidely , 
for she felt quite sure about this , "is the thunder ­
no, no/" she hastily corrected herself, " /meant 
it the other way. " 
" It 's too late to correct it, said th e R ed Queen, 

'' vVhe11 you 've 011 ce said a thi11g, that fi~'(CS it, a11d you 

must take the co11seque11ces. '' 

Lewis Carrol 


A strong relat ion hip between two variable , either 
direct or in verse, often tempts us to ca ll one the 
cause and the other the effect. At times this is 
reasonable. But at other time it is ridiculous . For 
exampl , there may b a strong positi ve co1-r la tion 
b twe n consumption of scotch whiskey in the US 
and the number of catholi prie ts. Tu presum tha t 
the later influences the former is folly. If the truth be 
told , an increase in a third variabl e such as the na­
tion ' p pulat ion, may largely expl a in increases in 
th e oth er two. H en ·c we shou ld a lways rely upon 
common sense or well establi shed th eory in det rmin ­
ing which correla tions a re reasonable and which a re 
coincidence. A third variable which may influenc 
both gold and sil ve r prices is spc ulative fever, fed by 
a fear of inflation. If th e general level of prices in the 
economy increases, som in v stors ma y try to keep 
the purchas ing power of their asse ts intact by , among 
other things buying gold and sil ver. Prices o f' th e 
meta ls a r · likely th n Lo rise sine suppli e a r large­
ly fixed . But ri in g pri . , may a ttract the a tt ntion of 
avarieiou but heretofore dubious in vesto rs, a nd in­
duce them to plunge pocket-first into th e market. 
H ence, gold and sil v r prices may end up rising 
mor sharply th a n th g n ral pri e level. 

. If' th e temperature of spe ·ulative f 've1· ould b 
taken, and its influ nee on both gold a nd sil ve r 
va lues isolated , then wh at we think is the true 

assoc ia tion between price of the two metal co uld be 
m a ured. A partial co rrela tion coeffi ciem i used in 
doing this. It measures the linear association bet ween 
one va ri ab le and another with all oLh r specified 

a riables held constan L. Partial correlations a re 
alcu lated in th e compul r progra m by invert ing the 

matrix of simple co rrelat ions, and by th en perform­
ing a couple of simple step· in arith metic. 

F inall y although speculative fever is not 
measu red here, even if it ' ere our re ults wou ld 
have to b rega rded with healt hy susp i ·ion sin ce : " ln 
stat i ti cs thing: a rc seldom as th ey seem, skim milk 
masquerades a cream . ' ' 

TABLE 1 
PRICES PER TROY OUNCE OF GOLD AND SILVER 

IN THE UNITED STATES 

PRICE PRICE 
OF OF 

YEAR GOLD SILVER 

1967 s 35. 0 s 1.5 
68 39.0 2.1 
69 41.5 1.8 

1970 36.2 1.8 
71 41.0 1.6 
72 58.1 1.7 
73 96 .5 2.6 
74 158.1 4.8 

1975 161.7 4.4 
76 125.9 4.4 
77 147.5 4.6 
78 192 .9 5.4 
79 303.7 10.7 

Jan 1980 737. 8 43.8 
Feb. 80 690.2 38.5 

. ource · from prices a_nd indices comp iled b\· the Bureau of l...abor Statistics 

NOTESONTHECOMPUTERPROGRAM 
I . The simple correlation coe rficicn t is calculated in the computer 

program thusly: 

N .~X;Y; -(.~x;)( .~ v;)
1=1 1=1 1=1 

r=[IN·.~ x;2 -( . ~ x;)
2lJN.~ Y;2 -(.~Y;~!]~ 


1=1 1=1 1=1 1=1 

T his form ul a produces a more accurate answcr than th e one 
in the a rticle. It also requ ires just a li ttle bit morc memory, 
h wcvcr. 

2. If th l· obs ' rva tions un a variable arc a ll thc s;:i1ne. then a ny 
implc curn:la tiun cocflicicm involving that va riable cannot be 

computcd since di\·i ion by zero wou ld be required. The 
computer program handles th is thu sly: 

DAT A SIMPLE CORRELATION MATRIX 
X I '2 XI X2 

3 7 X I Undcrcl Un d ·I'd 
3 8 X2 ndef' d 1 
3 20 

I 
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Hard Working Software for PET/CBMC® Micros 
MATRIC ~ PRO-GRESS~ TEXTCAST II§ 

MATR IC expands Commodore BASIC This m ul t iple regression program read s A word processor for 8K and larger 
w i th fourtee n new commands for hand ­ data from tapes or CBM disk. Concaten­ m achines, old or new ROMs. All in 
ling array s. ates f i les. Sel ects records . Deletes cas es machine language. 

wi th missing dat a. Transforms vari ab les. 

Generates new variabl es . Al lows key ­ Edit with tapes or disks in any combina­
Displ ay a matri x on th e scree n and 
board input o f m eans, standard d evia­ tion . Produces ASCII fil es that can bechange it s values . Transfer data between 
tions, correlations. Nam es va riabl es. used by o th er programs.mat ri ces or f i ll a m atrix with a constant. 

Transpose. Transfer diagonal s between 
Provides means, standard devia t ions, cor­ Unfin ished words at the end of a l ine mat ri ces, or from a matri x to a vector, o r 
rela ti o ns; R, A -square , F, d egrees o f free ­ leap to the next line wh i le you type .from a vec tor t o a matri x, o r fi l l a di ago­
dom; constan t and coefficie nts, betas, Powerfu l screen ed i tor w i th ful l controlnal w it h a const ant. Do vector o r m atri x 
Student 's t 's. Output to sc reen , o r to over visible cu rsor . Repea t act ion on allad dit io n, sub tract ion, mu l t ip licat ion ; 
ASCII or CB M pri nter . keys and commands.element w ise mult ipl ica tion , division, 

squares, and square root s. Inversio n . 
Anal y zes 10 pred ictors in 8K ; 25 i n 16K ; Use pr in t er in typewri ter mode. Prints Determ inant. Eigenva lues and eigen­
45 in 32K. No limit on number of record s. f i les w ith centering (enhance on PETvectors o f a sq uare, symmetri c m atr ix . 
Approx imat e timing : Y. m inute per 100 p rin t ed. underl i n ing (reverse on PET 
records with one pred ictor ; 30 m inut es pr in ted , r ight just i ficat ion, page num ­

Algeb raic st y le synt ax , ch ec ks fo r co n ­ per 100 record s w ith 45 pred ic tors. bers at top or bottom. Set left margin 
formab i lity . extended error m essages. and line length. Transmits all NEC Spin ­

You get two programs and a manual. wr it er© characters and commands. 
The 5K machine language program Program I has elaborated instruct ions, 
comes on tape or disk with a 32-page requires 16K or 32K. Program II has You get old and new ROM versions of 
manual . Specify size and ROM set of abbreviat ed instruct ions, runs in 8K o r the program, and revised manual . On 
your machine. Price : $125 . more. Cassette tape: $45. D isk : $50 . tape: $75; on disket1 e, $80 . 

Order your WorkerWare from: 
COGNITIVE PRODUCTS,® P.O. Box 2592, Chapel Hill, NC 27514 

For PET/CBM users. Schools, 
banks, laboratories and 
businesses can greatly multiply 
their capabilities at an 
unbelievably low cost. 

• 18 Computers can share disk drives, 
printers or other devices on the IEEE bus. 
• Includes RS-232 and terminal programs. 
(Hardware will soon be available for 
approximately $50.) 
•Auto-boot. You can even initialize disks and 
run "Hello " program. 
• Modify your basic commands for restricted 

access (better security). 
•RUN/STOP key. Disabled, or 
modified to "Return to menu. " 
• Chain disk programs automatically. 
• Auto clear. 
•All keys repeat (adjustable). 
• Low cost. 2 ROM and 1 disk set 
(one set required s19500 
for each computer). 

MasterCard, VISA and C.O.D. orders 
accepted. 15-day return privHeges. Specify 
N or B keyboard. Dealer inquiries invited. 

@~~[gill~"""'· (515) 292-7634 
2330 Uncoln Way, Ames, Iowa 50010 

UMITATIONS WHILE ON THE SUPERBUS: 1) THE CASSETTES CANNOT BE WRITTEN TO. 2) ONLY THE SECOND CASSETTE CAN BE READ FROM. 
3) ONLY ONE USER CAN BE USING THE SYSTEM RESOURCES AT ONE TIME. BUT ANY NUMBER CAN BE WAITING. 
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Further , if a ny simplr corre l at i on ~ a rc und ·fin ed , then the si111ple 
co rrela tion mat rix canno t be in ve rted . a nd hence, the partial 
correla cion cocfflt:icnt s arc not computed. 

3. Li ne 11 20 use Disk Ba ic yntax. For sys tems without thi s, 
the fo llo\\"in g sub ·1i1ucc will work ju t as ffcc ti\·ely: 
FOR l = l T O K: A (1) = " X" + RI GHTS( T RS(l), 
LEN( T RS( I)) - 1): "EXT 

VARIETIES OF SIMPLE LINEAR CORRELATIONS 

Strong Positive Correlation 

Weak Positive Correlation 

Weak Negative Correlation 

Strong Negative Correla tion 

Figure 1 

10 CLEAR 1000 
20 REM COMPUTING SIMPLE & PARTIAL , 


-.CORRELATION COEFFICIENTS ; -. 

-.B.FLYNN; SPRING 80 


30 REM MODULE !:ENTER DATA 
40 GOSUB 1000 
50 REM MODULE 2: COMPUTE SIMPLE -. 

-.CORRELATION COEFFICIENTS 
60 GOSUB 2000 
70 REM MODULE 3: PRINT COEFFICIENTS 
80 GOSUB 3000 
90 REM MODULE 4: COMPUTE PARTIAL -. 

-.CORRELATION COEFFICIENTS 
100 GOSUB 4000 
110 REM MODULE 5: PRINT COEFFICIENTS 
120 GOSUB 5000 
130 END 
1000 REM MODULE l 
1010 REM SET CEILING ON # OF OBSERVATION 

-.S (OB) & VARIABLES (VA) 
1020 OB = 50:VA = 20 
1030 DEFDBL B,D,H,R,S,X 
1040 DIM A$(VA),R(VA,2*VA) ,S(VA) ,SS(VA), 

-.X(OB,VA) 
1050 CLS: PRINT"THIS PROGRAM COMPUTES -. 

-.SIMPLE & PARTIAL CORRELATION 
1060 PRINT"COEFFICIENTS FOR AL L -. 

-.COMBINATIONS OF UP TO ";VA;"VARIAB 
-.LES . 

1070 PRINT"UP TO ";OB;"OBSERVATIONS MAY-. 
-.BE ENTERED FOR EACH TERM. 

1080 PRINT:INPUT"HOW MANY VARIABLES DO -. 
-.YOU HAVE";K 

1090 IF K>VA CLS:PRINT"SORRY, ONLY" ;VA;" 
-.VARIBLES ARE PRESENTLY ALLOWED." 

1095 :PRINT"CHANGE LINE 1020 TO REMEDY -. 
-.THIS.":END 

1100 IF K<2 PRINT "SORRY, IT TAKES AT -. 
-.LEAST 2 VARIABLES TO TANGO.":END 

1110 REM NAME VA.RIABLES 
1120 FOR I=l TOK: A$(I)=STR$( I ): 

-.MID$(A$(I) ,l,l)="X":NEXT 
1130 REM ENTER DATA FOR lST VARIABLE -. 

-.ONLY TO DETERMINE # OF OBSERVATION 
-.s 

1140 CLS:PRINT"PLEASE INPUT DATA. HIT -. 
-.' ENTER' WHEN THROUGH.": PRINT 

1150 N=OB 
1160 FOR J=l TO OB:X(J,l)=-999 9 .9 
1170 PRINT A$(1) ;"(";J;")=";:I NPUT X(J, 

-.1) 
1180 IF X(J ,l) =-9999.9 THEN N=J -l:J=OB 
1190 NEXT 
1200 IF N<2 PRINT"SORRY, IT TAKE S AT -. 

-iLEAST 2 OBSERVATIONS TO TANGO.": 
-.E D 

1210 REM ENTER DATA FOR OTHER VARIABLES 
1220 FOR I=2 TO R 
1230 CLS:PRINT"ENTER DATA:":PR INT 
1240 FOR J=l TO N 
1250 PRI T A$(I);"(";J;")=";: INPUT X(J, 

., I) 
1260 NEXT J,I 
1270 RET RN 
2000 REM MODULE 2 
2010 CLS:PRINT"COMPUTING SIMPL E -. 

-.CORRELATION COFFICIENTS .•. 
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2020 REM COMPUTE SUM OF OBSERVATIONS , 
,(S} AND 

2025 REM SUM OF SQUARED OBSERVATIONS , 
,(SS} FOR EACH VARIABLE 

2030 FOR I=l TO K 
2040 S(I}=0 : SS(I)=0 
2050 FOR J=l TO N 
2060 S(I)= S(I)+X(J,I): SS(I)=SS(I)+X(J, 

,I)*X(J,I} 
2070 NEXT J,I 
2080 REM COMPUTE SIMPLE CORRELATION , 

,MATRIX 
2090 FOR I=l TO K 
2100 FOR J=I TO K 
2110 REM SUM OF CROSS PRODUCTS 
2120 SC = 0 
2130 FOR L=l TON: SC=SC+X(L,I}*X(L,J): 

, NEXT L 
2140 REM DBL PRECISION SQR ROOT 
2150 SQ=(N*SS(I)-S(I)*S(I}}*(N*SS(J)-S(J 

,)*S(J}) :GOSUB 8000 
2160 IF SQ <>0 THEN R(I,J)=(N*SC-S(I)*S(J 

,))/SQ ELSE R(I,J)=-9999.9 
2170 R(J,I)=R(I,J) 
2180 IF SQ <> 0 THEN R(I,I}=l 
2190 NEXT J,I 
2200 RETURN 
3000 REM MODULE 3 
3010 T$="SIMPLE":GOSUB 9000 
3020 RETURN 
4000 REM MODULE 4 
4010 CLS:PRINT"COMPUTING PARTIAL , 

,CORRELATION COEFFICIENTS ... 
4020 IF SFLAG$="UNDEFINED" PRINT"PARTIAL 

, CORRELATIONS CAN'T BE COMPUTED , 
,SINCE": 

4025 :PRINT"SOME OF THE SIMPLE CORRELATI 
,ONS ARE UNDEFINED." 

4030 REM INVERT R 
4040 FOR I=l TO K 
4050 FOR J=I TO K 
4060 R(I,K+I)=0: R(J,I+K}=0 
4070 NEXT J 
4080 R(I,K+I)=l: M(I)=I 
4090 NEXT I 
4100 FOR Q=l TO K 
4110 IF Q=K THEN 4230 
4120 REM SEARCH WOULD-BE KEY ELEMENTS , 

,FOR HIGHEST ABSOLUTE VALUE 
4130 HE=ABS(R(Q,Q)): HROW=0: HCOLUMN=0 
4140 FOR I=l TO K-Q 
4150 DUMMY=ABS(R(Q+I,Q}): IF DUMMY >HR, 

,THEN HR=DUMMY: R=Q+I 
4160 DUMMY=ABS(R(Q,Q+I)): IF DUMMY >HC, 

,THEN HC=DUMMY: C=Q+I 
4170 NEXT I 
4180 IF HE >=HR AND HE >=HC THEN 4230 
4190 REM SWITCH ROWS, IF APPROPRIATE 
4200 IF HR >=HC: FOR J=l TO 2*K: , 

,HOLD=R(R,J) :R(R,J)=R(Q,J): 
,R(Q,J)=HOLD:NEXT J 

4210 REM SWITCH COLUMNS, IF APPROPRIATE 
4220 IF HR <HC: FOR J=l TO K:HOLD=R(J,C): 

,R(J,C)=R(J,Q) :R(J,Q)=HOLD:NEXT J: 
,M(Q)=C 

4230 REM ADJUST KEY ROW 
4240 B=R(Q,Q} 

4250 
4260 
4270 
4280 
4290 
4300 
4310 
4320 
4330 
4340 
4350 
4360 
4370 

4380 
4390 

4395 
4400 
4410 
4420 
4430 
4440 
4450 

4460 
4470 
4480 
4490 
5000 
5010 
5020 
8000 

8010 
8020 
8030 
8040 

8050 
9000 
9010 
9020 
9030 
9040 

9050 
9060 
9070 
9080 
9090 
9100 
9110 
9115 

9120 

9130 
9140 
9150 
9160 

READY. 

IF B=0 PRINT"SINGULAR MATRIX": END 
FOR J=Q TO 2*K 
R(Q,J}=R(Q,J}/B 
NEXT J 
ADJUST REMAINING ROWS 
FOR L=l TO K 
IF L=K AND K=Q THEN 4370 
IF L=Q THEN L=L+l 
D=R(L,Q} 
FOR J=Q TO 2*K 
R(L,J}=R(L,J)-D*R(Q,J} 
NEXT J, L, Q 
REM SWITCH ROWS IN NEXT-TO-FINAL-FO 

,RM MATRIX, IF APPROPRIATE 
FOR Q=l TO K-1 
IF M(Q) <>Q:FOR J=lTOK:HOLD=R(Q, 

,K+J} :R(Q,K+J}=R(M(Q} ,K+J): 
,R(M(Q},K+J}=HOLD 

: NEXT J 
NEXT Q 
REM CALCULATE PARTIAL CORRELATIONS 
FOR I=l TO K 
FOR J=I TO K 
SQ=R(I,K+I}*R(J,K+J} :GOSUB 8000 
IF SQ <> 0 THEN R(I,J}=-R(I,K+J)/SQ , 

,ELSE R(I,J}=0 
R(J,I)=R(I,J) 
IF SQ <> 0 THEN R(I,I}=l 
NEXT J,I 
RETURN 
REM MODULE 5 
T$="PARTIAL": GOSUB 9000 
RETURN 
REM SUBROUTINE: DOUBLE PRECISION , 

,SQUARE ROOT 
IF SQ=0 THEN 8050 
Xl=SQR(SQ} 
X2=(SQ/Xl-Xl)/2 
IF Xl <>Xl+X2 THEN Xl=Xl+X2: 

, GOTO 8030 ELSE SQ=Xl 
RETURN 
REM SUBROUTINE: PRINT CORRELATIONS 
REM PRINT IN 10 BY 5 BLOCKS 
FOR I=l TO K STEP 10 
FOR J=I TO K STEP 5 
CLS:PRINT TAB(l0}T$;"CORRELATION, 

,coEFFICIENTS:":PRINT:C=8 
FOR L=J TO J+4 
IF L<=K PRINT TAB(C} ;A$(L) ;:C=C+l0 
NEXT L: PRINT 
FOR L=I TO I+9 
IF L<=K PRINT A$(L); TAB(3); 
FOR M=J TO J+4 
IF T$="SIMPLE": IF L>=K AND M<=K: 
:IF R(L,M) <>-9999 THEN PRINT, 
,usING"####.#####";R(L,M)ELSE , 
,PRINT" UNDEF'D"; 

IF T$="PARTIAL":IF L<=K AND M<=K: 
, PRINT USING" #### . ##### "; R(L,M); 

NEXT M: PRINT:NEXT L 
INPUT"READY";Z 
NEXT J,I 
RETURN 

© 
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Al Baker's 
Programming
Hints: Apple 

Different computers confront the software designer 
with different problems. The most difficult task in 
the design process is making efficient use of a com­
puter's assets while avoiding its liabilities. Often , a 
good design will convert a potential liability into an 
asset. Far more often, poor design will accentuate a 
liability. In this case, the software user is left with 
the results and must live with the problem or go 
elsewhere. 

Five potential design problems with the Apple II 
immediately come to mind. These are: 

No lower case . 

Only 40 characters per line on the screen . 

No mixed graphics and text . 

Missing up-arrow and down-arrow keys . 


No Joysticks. 


If you own another computer, don ' t feel superior. 

I ' m sure you have your own list of " Why did they 

do it that way?" 


Look at the list. If you've bought much Apple 
software, you can probably think of products which 
successfu ll y bypass, or even capitalize , on these 
" liabilities''. The ex eption is the lack of Joysticks . 

Why Joysticks? 
Some software designs demand the use of joysticks. 
A joystick gives th e user instantaneous control over 
direction of motion . Move th e joystick left and the 
object on the screen instantly starts moving left. Let 
go of the joystick and it stops . Push the joystick to 
the right and the object immediately begins moving 
right. 

A joystick has a natural cen ter. Motion away 
from center is obvious , easy to program , and natural 
for the user . This control doesn ' t come naturally to a 
paddle. The paddle has no natural center. 
Everyt hing is rela ti v . One approach often us d is to 
divide th e paddle's turning rad iu into thi rds: left, 
center, and right. T hi s norm a ll y doesn ' t work 
because the user gets lost in the act ion of the game 
and loses track of wh ·re the center region is. 

Most software designers give up and convert the 
values returned by the paddle into absolute positions 
on the screen . This is the most un satisfactory solu­
tion of all. The user has lost instantaneous control of 
s reen motion and is often left with a frustrating 
pl aying experience. If he has played the same game 
elsewhere, he must learn a new set of reflexes -- or 
give up . 

The best example of this is the game SPACE 
INVADERS. The official MIDWAY arcade and 
Atari home versions of this game use joysticks, or the 
equivalent , to move the gun. The player has instan­
taneous control over the gun motion and can spend 
hi s psychic energies trying to shoot whil e avoiding 
enemy fire. The Apple versions I have played do not 
provide this level of user control. The programmers 
chose to use paddle values as absolute gun locations 
and the user is forced to deal with a gun that seems 
to have a life of its own. It is always movi ng in an 
attempt to reach the screen locat ion that ma tches the 
paddle . 

Paddle a s Joystick 
In the li sting is an Applesoft example of a joystick 
simulation routine using the Apple II paddle. Type 
in the program and run it. You will see a snake 
made of X's runn ing down the center of the screen. 
To control the snake , grab the paddle and yan k it to 

the left -- either a lo t or a little, and then yank it to 
the ri ght. The snake sta rted moving left and then 
stopped. Now yank the paddle right and then left . 
The snake started moving right and then stopped. in­
stantaneous control that feels right! 

The joystick simulator had several major design 
constraints . First the center of the paddle must be 
umimport ant . Se ond , how much the u er turns the 
paddle has to be ignored , as long as it is enough to 
register . It has to be OK for the paddle to jitter with 
no effec t. Third, the speed the user turns the paddle 
has to be ignored , as long as it is fast enou Yh to 
register . lf the snake is moving left and th player 
turns the joys tick right slowly for most of its radius , 
the snake should stop , but it shouldn t stop and then 
move right. To do this, th e user must turn th pad ­
dl e to ·top I he snak and then turn th e paddle aga in 
to start the snake mov in g right -- yank right , yank 
right. 

Substituting thi routine in SPACE INVADERS 
would recreate th proper " feel" of joystick control 
that is now missin g. 

The Progra m 
Lines 1000 tO 1080 form the body of th joyst ick 
simula tor \ ith JY as the value of th e joystick. JY can 



No ember/December, 1980 Issue 7 COMPUTE! 

have three values: -1 if the joystick is pushed left, 0 if 
it is centered, and + 1 if it is pushed right. To pro­
perly simulate the joystick, the routine needs two 
facts: whether or not the paddle has been moving 
and which direction it is moving now . If the paddle 
was previously mov ing, then the user is still in the 
middle of ya nking the paddle and the routine must 
ignore his input. If the paddle was still, then the 
routine should change the value of JY based on the 
current paddle motion. 

Two variables are used to compute the joystick s 
current moti n . PA is the value of the paddle now 
and PM is the value the paddle had last time. PA is 
obtained in line 1000. In line 1070, PM is assigned 
the value of PA prior to the RETURN . 

PM is also one of the two variables used to com­
pute the paddle s previous motion. PG is the other 
and alway contains the value of PA from two times 
ago. Line 1060 sets up PG from the value of PM. 

Let 's follow the routine. Line 1000 obtains the 
cu rrent paddle value and line 1010 determines if the 
paddle wa · moving last time . This is determined by 
looking al the difference between PM and PG. If it 
was moving, the routine ignores the paddle but up­
dates historic data beginning at line 1060. 

10 r:.: EM THE F'ADDl.X M; ,JQY~:n I Ct( 
20 F~EM 

30 F' EM 
40 F'M = F'DL. ( 0) 
50 H = '.20 
60 REM 
70 f\EM DErlU LCJOF' 
80 F:DI 
90 cm;ur: iooo 
100 f'R J NT TA[< ( H) II xII 

110 H :-:: I·I t .J Y 
120 IF H .. 3S" ·n:EN I·: "' 39 
130 I F I I ·=.. l Tf: U~ H = 1 
140 GOT D S'O 
910 r;:rn 
920 REM 
930 F<EM JOYSTICK SIMULATION 
940 REM 
950 REM JY=JOYSTICK ~EADING 
960 i:;:EM PA=CURRENT PADDLE READING 
970 REM PM== M() Tf IE r~ F'A DIll..( F<E AIi I NG 
980 RE M f 'G == GF:ANIIMOTHEF< r·r)D DL[ RE ti fl ING 
990 RCM 
1000 F' A ":: r·It L ( 0 ) 
1010 rr.. An~; ( F.. M ... F' (.; ) > 20 TI :EN 10 6 () 
1020 H - 1~1:<'.-3 ( F'A ... F'M) < 20 Tl :CN 1060 
1030 JT r·r; < F'M THEN ,JY ·- .JY 1 
1040 IF F'A > F'M THEN .JY = .JY i 1 
1050 .JY = SCN ( .JY ) 
1060 F'G ::= F'M 
1070 l""M :::: F'A 
1080 RF.::TUf~N 

Line 1020 ignores the paddle if it is only jitter­
ing or is being moved very slowly. If the paddle is 
moving quickly enough, lines 1030 and 1040 update 
the joystick value by subtracting 1 if it is turning 
counterclockwise and adding 1 if it is turning 
clo kwise. Finally, line 1050 keeps JY within the 
range -2 to + 1 and lines 1060 and 1070 update 
hi toric paddle data. 

The program between lines 10 and 140 tests the 
joystick simulator with the moving snake discussed 
earlier. Lines 40 and 50 set up the historic joystick 
data and positions the head of the snake. After call­
ing the joystick routine and moving the snake for­
ward in lines 90 and 100, the position of the head is 
changed by the position of the joyst ick in line 110 . 
Lines 120 and 130 keep the snake on the screen. 

Conclusion 
We' ve explored the Apple paddle and looked at 
various ways to use it. If you have other ways of us­
ing the paddles or improvements on what I have 
di cu sed, pl ease send them to me . I will give full 
credit for any thing I use. Also, I am interested in 
any ideas you have or specific problems you would 
like explained. 
AL Baker Programming Director The Image Producers, Inc. 
615 Academy Dr. Northbrook, JL 60062 © 

AIT&&AAA 
A REAL TIME HI -RESOLUTION GRAPHICS GAME 

WITH SUPER SOUND EFFECTS. THREE 
SKILL LEVELS ­ NOV ICE , AVERAGE (" Arcade " 

diffi cul ty" ) and EXPERT WHERE ASTEROIDS ARE 
ACTUALL Y ATTRACT ED T O YOU R SHIP ! 

AITl.&AAA 
Now Available 
32 K TAPE - S14.95 
32K DISK ­ $19.95 
From Your Local 
Computer Store 

Or Send Order to: 
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A Model for Structured Programming 


The Anatomy Of A Word· 
Research Processing Program
for the APPLE 
Derek A. Kelly 
Sophisticated and broadly-ranging readers will 
hopefully forgive the biological analogy in the title . 
While we most usually look upon programs and AP­
PLEs as simply robot-like physical mechanisms, I've 
found that I can ' t regard programs simply in terms 
of the static analogies of machines, but that I must 
also regard them in biological terms, terms more 
suitable to living creatures and their structures which 
may evolve over time. Computer programs and pro­
gramming follow a recursive pattern , generally , in 
that the structure of a program , its design , and its 
joints , is never finished , but is constantly changing in 
response to new situations and requirements. 

One of the aims of this article is to present a 
sort of broadly ranging tutorial on programming and 
system design. Another aim is to discuss the 
structure--and some of the programming features--of 
a program that I use frequently , and which other 
research-oriented, word processing , scholars , 
undergraduate or graduate, may also find to be 
useful. Since my program is not "finished" in the 
sense that while every routine now in it works, I am 
not satisfied with the routines I selected for inclusion, 
and am constantly adding new ones . So I'll be talk­
ing about the " anatomy" of a growing and evolving 
program, not about a static and finished product. 
After having explained the problem and design of the 
program , I think a new programmer will be able to 
take up where I left off, and either code the entire 
program by himself, or he will be armed with the 
tools with which to design and program his own ver­
sion of this program. 

By word-research, I mean simply research car­
ried out by reading & studying books containing 
mainly verbal information . 

Problem Definition and Analysls 
Anyone who wishes to prepare programs in a "struc­
tured" manner will need to follow the steps of this 
article, or ones quite similar. The first step in pro­
gram construction is not--unless only a short, ex­
perimental program is desired--to turn on the AP­
PLE and begin to code in lines, but to think out the 

program ahead of time, in the head , and on paper. 
This thinking out ahead of time is not j ust a short­
Jived matter . It may take up to 50 or 60% of your 
programming time, leaving the rest of the time for 
actual coding and debugging . 

The first decision I must make when construc­
ting a program is: What does this program do? What 
is the goal of the program? What problem does this 
program solve? What practical applications does it 
have? What results do I want to achieve from a use 
of such a program? 

Let me explain the alternatives and the decisions 
on these questions that I made for the program of 
this article . 

Millions of college students--and a proportionate 
number of professors--periodically face the prospect 
of writing a "paper" based on original research , for 
various courses in the Humanities and Social 
Sciences , and less frequently in the Ph ysical Sciences . 

The papers written to report on research projects 
all share a common set of characteristics on the for­
mal level: all include an alphabetized bibliography, a 
series of footnotes , basic divisions , and a semi­
standard format. A computer program could assist 
the student in conceiving a research project, organiz­
ing and designing a research report, assist him in 
gathering references and bibliography, and finally, 
can be of help to the writer in those fin al , frantic , 
hours when some order and organization must be 
imposed on the hundreds of 3x5 inch cards sitting in 
heaps on the floor ! 

Such a program could serve as a computerized 
version of the standard classic of academic writers , 
The Manual of Style. It could al so serve the 
pedagogical purpose of instructing people on how to 
organize and implement a research project , a skill 
that is not all that prevalent on most campuses . In 
addition, as already said , the program can also serve 
as a tutorial. This article-program package has been 
written with these possibilities in mind . And the pro­
gram itself assists the researcher-writ er in all of the 
ways mentioned above, and more . 



45 November / December. 1980. Issue 7 COMPUTE! 

Anatomical Design of Word·Research Pro· 
cesslng Program 
Now that I have an idea about the general problem, 
and the goals and results of the program that I have 
as an idea in my mind, I must develop a design of 
the basic components and parts of a program that 
does what I want it to do. 

What are the basic components? What basic 
functions do I want to appear on the main menu of 
the operating program? 

Notice that even at this stage I am concerned 
with how my program "screens" will appear. This is 
an important consideration for what is called struc­
tured programming. Structured programming has as 
one of its main goals the integration of all the phases 
and parts of a program into a comprehensive view so 
that things will ''hang together' better in a working 
program. In this particular case, it is good to try to 
"en-VISION" how an idea will look when it is cod­
ed and appears on the monitor of your comupter. 

On the screen, my menu will appear as follows: 

Operational Choices: 
I. Conceptualizing of Research routines 

II. Documentation 
III. Organizing and Writing-assistance routine 

These three are the basic components or modules of 
the program . I chose these as the components since 
these are the three basic steps in any research pro­
gram , and I could thus gather the routines that work 
for each stage together , work on each one separately , 
and develop the main organization of the layout of 
the finished program in my APPLE' s memory . 

When conceptualizing research projects, certain 
functions are constants . We must conceive of a topic , 
plan and organize a project, plan and organize a 
report , and gen rally keep these two structures in 
mind simultaneo usly. 

When documenting research , we need to be able 
to keep track of authors, books, notes, comments, 
and the alphabetization of a bibliography . 

Finally, when organizing and writing a r port, 
we need to be able to sort out our notes and com­
ments into manageable sections so that a smooth flow 
of writing plus documentation can be maintained , 
and we need constantly to be able to check back to 

previous work, to previously written about notes and 
comments. These functions are performed in the 
third module of the program . 

Having decided on my main modules , I now 
need to decide on what fun ctions each will perform . 
That is , I need th menus for the three modules. 
These menus will appear on the monitor whenever I 
select one or another of the main modules when the 
program is RUNning. 

Module I Menu: Conceptualizing & Planning 
1. Built-in model project design 
2 . Assisted development of researcher ' s own project 

model 
3. Built-in model of paper 
4. Researcher 's model of paper 

5. Model of the entire structure of both project & 
paper 

Module II Menu: Documentation 
1. Author/title listing 
2. Author/title search 
3. Notes 
4. Noles and comments by book 
5. Alphabetized bibliography 

Module III Menu: Organizing & Writing 
1. Pre-ordered notes & comments 
2. Outline + Notes & Comments 
3. Frecform organizations 

Another aspect of structured programming which is 
worth mentioning is that the better structured a pro­
gram is the more of its aspects there are that in­
terlock and support each other. Since programs have 
logical , physical and RUN features , a structured 
program is one where these three kinds of features 
support each other. Take a simple example. On 
RUN, Applesoft BASIC jumps to the earliest line 
number of the program, and works its way through 
the program from there . In addition, every time a 
GOSUB is executed, the APPLE' s BASIC jumps 
back to the earliest line number and scans for the 
line number of the GOSUB in question. Now, if it 
takes time to make these scans, wouldn ' t it make 
sense to put the most frequently called GOSUBs on 
the earliest line numbers? And if this were done, 
wouldn't this be the matching up of the machine's 
RUN features with the physical layout of the pro­
gram? Wouldn't it be more economical in time, for 
the machine to be able to find most called GOSUBs 
on the earliest lines of the program? 

Notice here that if this suggestion is followed, 
then the format of most programs in BASIC on the 
APPLE would have to be revised. Instead of putting 
the Main Program at the early line numbers, and the 
subroutines at the highest line numbers it would be 
better to invert this structure and to place 
subroutines on early lines and infrequently called 
Main Programs on the highest line numbers . This is 
what I have done in the present program . 

While I try to make the physical layout of the 
program match up with the way the machine works, 
I also try to get these two to match the logical struc­
ture of the program . These three different features 
that match can be visualized by the diagram below : 

Features of: 

BASIC Physical Layout LOGIC 
Line# 1000 Data Informat ion/ Resea rch 
Linc# 900 Main Program & M ·nu Basic steps in R esearch 
Linc # 800 Conceptualizing Modul ·Subprogram #1 
Line# 700 Documentation Modul · Subprogram #2 
Line" 600 Organizing Module Subprogram #3 
Line# 500 Built-in Data Subprogram #1 
Linc# 400 Data R ead subroutine Subroutine to Main 

program 
Linc# 300 Pri nting subroutines General use subroutin es 
Linc # 200 Control subroutines General subrout ines 
Line# 100 Menu subroutines General subroutin es 
Line #0- 99 Micro subroutines Most frequently used 

subroutin es 
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There is yet a fourth thing correlated with these 
three , and that is the process whereby a research 
paper is written . The program is so structured that 
while one may switch at will from one routine or 
module as frequ ently as one wishes, nonetheless by 
following the RUN of the program and choosing 
each menu selection sequentially, then one will be 
simultaneously undertaking and following the actual 
steps that need to be taken from conception to 
finished paper. This will be taken up further in the 
next part. 

Thus far we have--on paper--the basic outline of 
the program: we know how the program will look 
organizationally when it is typed into the APPLE, we 
know how efficiently that layout is likely to work , 
and we know the logical strucwre of the program . 

Constructing the Program 
Before proceeding to map out the flowcharts of the 
program , and beginning to code, we need to unders­
tand the basic flow of work in researching that the 
program outlines. Whenever someone has a research 
project to undertake , there are seven steps or stages 
in the process. A program intended to help someone 
along this process should mirror that process in some 
way. Here are the steps: 

1. An assignment or idea far a prqjcct arises i11 the mind. 
2. How lo formulate the idea ir1 words? 
3. Haw la design an outline of the parts of the idea? 
1. How lo construct the report of the /1roject? 
5. How is the data structured logically and sequentially? 
6. Catl1er 110/es & dacwnentati1m, and store together. 
7. Organize research. 

A suitable research-assistance program would be one 
that was able to formalize , that is , put into an 
algorithm , the little steps involved in each of these 
steps, and to find ways of aiding the process along. 
Now is the time to start coding the program , and 
developing the routines to carry out all the tasks that 
will be required . 

Coding and key ing in th e basic outline of the 
program as depicted in the correlated features 
diagrammed earlier is an easy task, relatively speak­
ing. I program the way some painters paint--I begin 
with the broad strokes (lines of code) and work pro­
gressively and sequentially on more detailed features. 
Thus when I begi n coding , my first few lines of ode 
will map out the outline of the program : 

1 REM BY D . KELLY 

2 GOTO 900: REM TO MAIN PROGRAM 

3· . 

4 REM MICRO SUBROUTINE LOCATION 

99 : : 

600 REM MAIN SUBMODULE #1 

698 RETURN 
699:: 
700 REM MODULE #2 
798 RETURN 
799: : 

800 REM MODULE #3 

898 RETURN 

899: : 

900 REM MA IN PROGRAM 

998 END 

999 : : 
1000 REM DATA 

Note that this is already a working program . If I ad­
ded just one line, 910 GOSUB 600 : GOSU B 700 : 
GOSUB 800, the program will run through it's 
paces , in exactly the way it will do it when all the 
routines are coded in and the program approaches 
1000 lines of code or more . All I will in effect do to 
this outline, from here on out, is fil l in the deta il s. If 
you key in the above program and R U it, nuthing 
will appear on your screen except the cursor. So add 
the following lines at 601 , 701 , and 801 : PRINT 
" XXXXXXX": Get G$. Each GOSUB on line 910 
will now pause for you to hit a key before proceeding 
to the next GOSUB . This is how you proceed in the 
program coding: you imagine the steps in research, 
and you devise coded programs to implement them . 
You also visualize how you want th e screen to ap­
pear when the program RUNs. 

Since words and characters will be appearing on 
the screen, it will always be necessary to have lines of 
code that print out lines of various characte rs , so 
lines 4-10 can be fill ed with one-line subro utines that 
can be called whenever I want them in Lhe program. 
Since they' ll be ca lled frequently I ' ll put th em on 
the earliest lines, though I may reserve line 4 for the 
most frequently used subroutine in my programs. So 
this little block of code may appear as follows: 

4 PRINT "?-'' ;: GET G$: RETURN 
5 FOR A= 1 TO 40: PRINT "% ";: NEXT A: RETURN 
6 FOR A= 1 TO 40: PRINT " -";: NEXT A RETURN 
8 FOR A = 1 TO 40: PRINT"+";: NEXT A RETURN 
9·. 

The fun tion of line #4 is to give me a way of co n­
trolling th e process and flow of a RUN, enabling me 
to make immediate choices. Using th above 
subroutines, I can improve on my main program, 
and on a RUN by adding and revisin g the following 
lines of ·ode. Key them in now, and try them for 
yours ·If. 

900 REM MAIN PROGRAM 
902 HOME: GOSUB 5 
904 GOSUB 800: GOSUB 4 
906 GOSUB 700 : GOSUB 4 
908 GOSUB 600: GOSUB 4 
910 PRINT " WHAT NOW? 1 = END:2 = REPEAT:., 
912 GOSUB 4 
914 I F G$ = " 1" THEN END 
916 IF GS= " 2" THEN GOTO 902 

At this point , I am ready to get down to the task of 
key ing ode for the menu -screens of Lh ' three main 
modules, a nd to develop the code for the ma in menu 
itself. After that is ·done, I will be ready to turn to 
the task of developing th e code to perform actually 
useful functions . 

You can make the choice of pl a ·in g your menus 
in the modules or as call s to subrout ines located 
elsewhere. Thus the main menu can be keyed in 
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somewhere between 900-999, or a call can be made 
to it if you locate it between lines 100 and 599. 

Having served the purpose of ill ustrating a 
point, lines 902 to 916 can be erased (DELeted), and 
programming decisions made. 

Since I am not yet ready to list and DIMension 
my variables, and want to locate these in my main 
program , I will skip 20 lines and begin my main 
menu at say 920. This main menu will be the point 
to which the program will always finally return for 
further user choices. The complete Main program 
plus main menu appear below : 

900 REM MAIN PROGRAM 

902 REM DIMENSIONED VARIABLES 

919: : 
920 REM MENU 
921 HOME: VTAB 2: GOSUB 8: GOSUB 6 
922 PRINT TAB(lO) "MAIN MENU:" 
924 PRINT TAB (12) " 1. CONCEPTUALIZING 
OPERATIONS'' 
925 PRINT TAB (12) " 2. DOCUMENTATION" 
927 PR INT TAB (12) " 3. ORGANIZING & WRITING ' 
929 GOSUB 6 
930 PRINT " WHICH DO YOU WANT? " : GOSUB 4 
931 I F GS= "0" THEN END 
932 IF GS = >4 THEN GOTO 920 
933 ON VAL(GS) GOSUB 800,700,600 
940 GOTO 920 
950: : 

Using the well-known "top-down" strategy of struc­
tured programming, I have located my main pro­
gram at the "top" of the program, as befits its status 
as the logicaJ top of the program. Now I can proceed 
on my way down to the next level, in this case the 
menus for each of the three modules, then following 
that , the specific operations . Each of the three 
modules will have programs that resemble the main 
program and its menu. In its turn , each of the menu 
options in the modules will be located on the lower 
line numbers as subroutines of various sorts , called 
from the module menu. In this way I will be using 
the top-down approach by using the motto : Never 
call a GOSUB from a pla e with a lower line 
number than th e location of a subroutine. The pro­
gram line 100 GOSUB 2011 is inefficient & badly 
constructed, while the line 2011 GOSUB 100 is well 
structured. 

With the M ain Program in hand , you can either 
DIMension variables on 902-919, or go on to code 
the module control programs. Then one could move 
to the development of each of the routines in each of 
the models. Assuming that these tasks are finished, 
the nex t coding step is to begin work on the 13 main 
routines in the process of researching, beginning with 
the first: 

Three Mod u les & Thir teen Subparts 
L Conceptua liz ing routines 

l . lodel of proj ·ct 
2. Present project 
3. Motlcl of res ·a rch report 
4. Presi.:nt research r •pon 
5. Data organi za tion model 

Computer 

Supplies for 


Small 

Computer 

Systems 


Our fu ll line of supplies includes: 
Dik ·ti es (3 M, basl) 
Diskette retri eval devices 
BPI Bu sin ess Packag · for the ommodore 
Tra ·tor Print er Paper 
Trac tor Printer Labels 
Print er Ri bbon for EC , Commodore a nd X mcc 
Dust Covers 
Ad apters 
Uncrashers 
Computer Des ks 
NEC Spinwril TS 

Print Thi mb l ·s 
X yrn ec l nt elligt:n t Printers 

cw Dealer ' Kits 

ZEIGLER 
ELECTRONIC 
PRODUCTS 

Give us a call: 

DEALERS: Trud ie Zeigler 

w,. n<• l1mi;1•r m.irl.ct CO~ IM f)OJ<F nr 


(l'nn 1e l\ittrnhl•rryEqu1rnwn1 llnry Zr•f:I ·r " " " ' " 
140<l l 2~0 - 1 5%"' 2so.22,,5 Cnmmod1.1rl'>hu 1 Connie Jnd I h.1ve tht• 

co mp111cr ~u pplics )' 11 nel'cl tn )Uppl•rl 366 1 ALUMET Im. 
Commodore ysrem ales. DEG\TUR, GEORGIA, 33034 

http:m.irl.ct
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IL Documentation Routines 
I. Author/ title list 
2. Search 
3. otes print 
4. Notes & Comments print 
5. Alph abeti zed bibliograph y 

III. Organizing 
I . Pre-Ordered method 
2 . Re-Ordering 
3. 	Deadline pressure method 

Proceeding in a structured manner , my first task 
to locate these thirteen routines. Calls to these thir­

teen routines will be made from lines 800 , 700, or 600. 
Since the module control programs are as short , or 
shorter , than the main program , I reason that lines 
820-899, 720-799 and 620-699 are empty and can be 
used to locate the routines . 

That done, my next task is to determine what 
DATA will be READ and PRINTed out in a RUN 
of the program . Items I.1 ,I.3, and I.5 each involve 
data that must be READ and printed out. This data 
will have to be an integral part of the program, and 
not modifiable data, so I place this unmodifiable data 
on lines 500-599. The data on line 1000 onward is 
modifiable data, data on books and notes and com­
ments entered by each individual user. The data that 
will be READ and manipulated in the Documenta­
tion routines will involve data drawn from line 1000-. 
The organizing routines will involve both changeable 
and unchangeable data drawn from both locations . 

I now know that each of the thirteen routines 
will have the same structure: ( 1) An Option selection 
entry , (2) A READ DATA function, and (3) a 
PRINT data function. That being so, can I use the 
same subroutine to handle each of these three phases 
for all thirteen? If not thirteen , can I use just three 
versions of the option-read-print triad? Or do I have 
to use thirteen different traids? Obviously, using just 
one triad would be easier . 

So I set about seeing how far I could stretch one 
of the option-read-print triads. First, I tried out 
various forms of the DATA... READ phase of the 
triad . Since the computer needs the Data to do its 
work I decided to dispense with storage problems, 
and ~ays of accessing through a floppy-~isk data on­
ly as needed. I decided to have one routme that 
would READ all of the data in one stroke . That l~ft 
me with the problem of finding a way to standardize 
the option-print aspects of the triad. 

The options function had to be done by se~eral 
different routines as the options in the three mam 
modules were not all of the same kind . On th.e 
PRINT routine , I managed to develop two slightly 
different routines to handle that feature . Instead of 
thirteen worst-case models of the option , rea? an? 
print routines, and instead ?f the best-case s1t~at1on 
of one triad to handle all thirteen, I end up ':1th a 
middle position: 2 Print + 1 RE'."-D + ~ Option 
routines . The present program 1s five times more ef­
ficient than the worst-case program, but it is also 2.3 

times less efficient than the best-case program . In an 
ideally structured program, the best-case program 
would be achieved in all cases. It should be obvious 
by now that even the most inexperienced structured 
programmer will still , if he should have fo llowed me 
to this point, be able to construct programs that ap ­
proach best-case rather than worst-case programs . 
He will be able to use routines at many different 
points , many different times, in a program . He 
willknow how to make routines that are 
simultaneously 
general and able to handle a great many different 
functions--as line 4 functions in this program--and at 
the same time able to handle the affairs of each place 
from which it is called as if it had been created just 
for that one call. Ideally, program routines and 
models should be simultaneously general and specific. 

Consider the 1.1 routine on the model project . 
While it would be useful to have put in a Critical 
Path determination subprogram to chart the way to 
the fini hed project , I used a simple !in ar model of 
the project with twenty steps from start to finish . 
Let ' s use these as data: 

Linc 502 DATA 1,2,3 ,4,5,6 7,8,9, 10,11 ,12 ,13 ,14 ,15,16, 17, 
18, 19.20. 


Let ' s assume that you want to print out these steps 

using the standard academic sequence of: f,A, 1,(a), 

(1) . These need to be added to data, so at line 501 I 
put : DATA I,II,III ,IV ,A ,B,C,D . 

Now we need to put the data on lines 501 , and 
502 together in a printout on the screen of the two 
data lines combined . Below is a short program that 
will printout something like this: 

I. I 
A. 2 
B. 3 
c. 4 
D . 5 

II.6 
210 FOR I= 1 TO 4: READ SS(I): NEXT 
211 FOR I= 1 TO 4: READ PS(I): NEXT : DIM DS(20) 
212 FOR I= l TO 20: READ DS(I): NEXT 
213FORJ=1 TO 4: PRINT SS(l)".";:GOSUB 60 
(60 PRINT DS(I): I= I+ l:R.ETURN) 
214 FORJ = 1 TO 4: PRINT TAB(3)PS(D' '.' ';: 
GOSUB 60 
215 NEXT J: GOSUB 4: NEXT I : RETURN 

This little printing routine does not in Jud an option 
routine, so you may want to add one. If ~ou h~ve 
two options , then you 'II need two subroutmes like 
the one at 60. So add : 

205 PRINT " OUTLINE(l):or:FLOWGRAPH? "; : 
GOSUB 4 
206 IF GS ="I" THEN GOSUB 210 

207 IF GS= " 2' ' THEN GOSUB 220 

208 END 


••••
220 FOR I= 1 TO 20: PRINT I " . " SS(I):GOSUB 70 
(70 PRINT T AB(20)" 1" : PRINT T AB(20)" 1" : 
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PRINT TAB(20)"V": PRINT: RETURN) 

221GOSUB4:NEXTI:RETURN 


This little program will RUN , though it does have 
bugs in it as it stands now. For instance, by adding 
an option , the data should be read before either of the 
options is exercised, i.e., it should be done before 
line 205. In that case, you could add a GOSUB 210 
to line 205, and a RETURN at the end of line 212, 
thus turning lines 210-212 into a callable subroutine. 
Then line 206 would have to be changed to : 206 IF 
GS= " 2" THEN GOSUB 213. 

It is in developing these thirteen routines that 
creativity may enter in. The programmer will want 
to try out different ideas of what the first of the thir­
teen steps should be, or of what this particular Model 
Project step needs to do to help the researcher. Of 
course, the exact coding steps may have been 
developed ahead of time, in which case the program­
mer cannot experiment, but must simply follow the 
line la id down by his flowcharts, etc. 

As one goes sequentially through the list of thir­
teen functions, only a few variations are apparent: 
1.2 & 4 use INPUT instead of READ data; II.2 re­
quires a "search " routine, while 11.5 requires an 
alphabetization routine (a sort). Other than that, the 

programming should be a relatively simple matter of 
coding in the seven variations in the option­
read/input-print triad . 

After having completed this step in the program­
ming effort, the final step is to tidy-up, debug, and 
put the program to use . 

Implementation and Use 
While I do have a couple variations on this program 
that I can supply (together with a manual) for a 
nominal charge, my aim is rather to get you, the 
reader, to develop your own variant of this word­
research processor program. An even more basic aim 
is to get programmers to see the visual (aesthetic), as 
well as practical, benefits in structured programming, 
and to encourage the use of such a versatile and task­
simplifying method of programming & coding. 

I don't mean to leave the reader with the im­
pression that all programming should be structured 
programming. Programmers should also take every 
opportunity to explore and experiment with ideas 
and try to get them into programs . Sequential and 
other tools like the GOTO can be used in these 
cases . But when the program is long, complex, or 
growing, then GOSUBs and other structured pro­
gramming tools should be used. © 

®lborf's 
l\ebenge

WIZARD I 

WIZARD 1 is a well done and exciting Hi­
Res game using over 100 Hi-Res pictures. 
WIZARD 1 requires 48K, Applesoft Rom, 
and Disk . As you explore the caverns and 
castles (each locale is done in Hi-Res) 
looking for treasure, you must battle the 
one-eved, two-thumbed torkie; find the 
grezzerlips' sword; visit the snotgurgle's 
palace and get through the domain of the 
three-nosed ickyup plus more! 

Wizard I on Disk .. . . ... . . ...... .. $19 .95 

SEE YOUR LOCAL DEALER 

OR SEND CHECKS TO 


HIGHLANDS COMPUTER SERVICES 

14422 S.E . 132nd 


Renton, Washington 98055 

(206) 228-6691 


Washingto n residents add S.311• sales tu.. Applesoft and 
Apple arc rcgisicred 1radcmark1 of Apple Compurm. Inc. 
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Hard Disks For 
The APPLE 
Phil ip Costevens 
One thing seems obvious about this microcomputer 
business - it is very much a function of time. Back in 
April 1980, I purchas d what I thought at the time 
was one of the most advanced micro-systems 
available: an Apple II Plus, two Disk II drives, and 
a Paper Tiger (IDS 440) printer. 

Well, that was ' way back then , " and what was 
"most advanced ' then is not necessarily "most ad­
vanced" now (four months later). My ego suffers a 
little when I think of the Apple Ill with 128K of 
main memory, an 80-column monitor , twice the 
speed a numeric Keypad, and a correspondence­
quality IDS 460 printer. 

But, I really should not complain. This ex­
perience helped me to remember that over­
involvement in material concerns such as these 
ultimately leads to disappointment. And, I have not 
nearly explored fully the potential of my current 
system. 

And what about hard disks? It is also very dif­
ficult lO draw a bead on this rapidly moving target. 
However, since I am involved in developing business 
systems for the Apple, I have done some research in­
to this situation and would like lO hare my informa­
tion with you. Keep in mind that I do not have any 
personal experience with any of the drives mentioned 
below and that these comments are my opinions con­
cerning the information I have gathered from 
magazines, brochures, conversations, etc .. In many 
ways this is a beginners perspective . 

The Past 
The following is a brief list of the milestones leading 
up to the development of hard disks for the Apple: 
YEAR EVENT 
1939 Work began on the Mark I (proposed by 

Howard Aiken), the first operational automa­
tic computer. 

1943 T he EN IAC (an electronic version of th 
Mark I) project began. 

1959 Transistors began to replace vacuum tubes. 
The beginning of ''second-generation'' 
machines . 

1965 "Third-generation" computers (e.g . , IBM 
360) became avai lable . Featured miniaturized 
circuits, data comm unication, etc .. 

1970 In tel develops the first microprocessor chip. 
1975 Steve Jobs and t ve Woznak inv ·nt the 

Apple. 
1979 Corvus Systems, Inc. introduces a 10 M ega­

byte ( 1 OM) hard disk for the Apple. 

The Present 
So here we are in 1980 and there are several hard 
disk systems for the Apple. 
CORVUS HAP 
Corvus is into this thing in a big way. They are do­
ing lots of promotion and offer related systems such 
as The Mirror (to back the l lAP up on tape) and 
The Constellation (multiplexer that allows 
simultaneous access by multiple Apples) . Also there 
s ems to be more software developed by independent 
sour es for use with the 1 lAP than is available for 
the other hard disks. 

Physically, the Corvus 11 AP has the approx­
imate size and shape of a shoe box (but is heavier). 
It is a high-performance " Winchester" drive and is 
not removable . It i controlled by a Z-80 processor 
(which can handle up to 4 disks) and comes with a 
standard interface card which plugs into slot 6 of the 
Apple. 

Both DOS (for BASIC files) and P SCAL are 
available . nder the DOS interface, the disk is for­
matted into multiple images of a standard diskette . 
This makes it necessary for the program to specify 
which "volume" to access when dealing with files on 
the J IAP . inc there can be as man y a 82 volumes 

n-line simultaneously, this could prove awkward 
unless a fiJe management system such as " Corvus 
FMS" (see "SOFTWAR E" section below) is used. 
This is not a problem with PASCAL and the drive 
an be configured as one lOM volume. Cost is $5350 

with controller and Apple interface . 
LOBO Model 1850 
LOBO recently introduced the Model 1850 which 
" consists of an 8-in. floppy disk drive and an 8-in . 
fixed Winchester drive housed in the sa me cabinet. 
The two drives share the same power supply and 
disk controller with the floppy acting a backup 
medium for the fixed-disk drive. " The hard disk can 
be either SM or lOM . The floppy drive 'is available 
in a maximum configuration of l .6M bytes" (COM­
PUTERWORLD, 6-16-80 , pp. 69-70) . With prices 
ranging from $3495 to $4695, this is very attractive. 
WIZARD 10 
This is a lOM Winchester drive which can be for­
matted as on fil e and com s with controll er and in­
terfac for the Apple. Cost is $4975 . 
CAMEO DC-500 Cartridge Disk 
This is a l OM hard disk system offered by Cameo 
Data ystems , Inc . . The big advantage here is that it 
consi ts of a 5M fixed portion and a 5 1 removable 
portion . The removable cartridges can be used for 
backup purposes, to switch application, and for ar­
hival storage . Cost is $5995 . 

The volume approach to DOS fil es is similar to 
Corvus and Cameo is reportedly working on a 
PASCAL interfacce . They offer an interest in g 10-day 
free trial program . 
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CORVUS Mirror 
Earlier this year , Corvus announced The Mirror to 
solve the backup problem for their hard disks . It 
works in combination with a video cassette recorder 
and can store up to lOOM on one cassette . Cost is 
$790 in addition to the cost of the recorder. It takes 
only 10 minutes for the complete backup process. 
CORVUS Constellatlon 
The Constellation multiplexer allows from two to 64 
Apples to be linked toge ther and share up to 40M . 
Cost is $750 plus $235 for each additional interface. 
MECA Tape II System 
This system includes the hardware and software in­
terface for their Beta-1 Cassette Tape System. It 
allows random access to SOOK bytes per drive . A 
master and from one to three slave drives are 
available. 

MEGA promotes their product as (1) a backup 
system for disks and (2) a disk replacement. Under 
$1000. 
NESTAR Cluster·One (Model A) 
This allows up to 64 Apples to "share data , access 
the same files and communicate with one another at 
distances up to 1000 ft. " (Computerworld, 2-4-80 , 
p. 59) and to use the same peripherals. The Cluster­
One comes with either l .2M 8-in . floppies (double­
sided) or 16 .5M Winchester-type hard disk sub­
system. Prices start at $6000 . 

Software 
There are at least two companies offering access 
methods for the Corvus 1lAP . Alpine Software has 
developed " Corvus FMS" ($395) which is like an 
advanced DOS that includes an indexed sequential 
access method (ISAM) for communicating with large 
Applesoft fil es. It also minimizes unused space within 
files . United Software of America sells " KRAM " 
(keyed random access method) which works with in­
teger BASIC files and costs $99 . Peripherals 
Unlimited is developing software for the Cameo 
DC-500 system. 

Many products, such as Datacopes Single Disk 
Sort ($50) will work with hard disks like the Corvus , 
but only one volume at a time . In fact , it seems that, 
in general, sorting large files on one of these hard 
disks is likely to take a long time . This is because of 
the speed and main memory limitations of the Apple 
II . The Apple III should work better in this respect. 

Note that software is not as sensitive to the 
passage of time as is hardware . The same software 
-especially ANS COBOL and UCSD Pascal pro­
grams - can be used within many different hardware 
configurations with minimal conversion . 

The Future 
Shugart Technology has recently announced a 
5.25-in. 6.3M Winchester hard disk drive which sells 
for under $1000 each in large quantities . Perhaps this 
unit will become available for use with Apple pro­
cessors . 

It has been rumored that Apple Computer itself 
may come out with a hard disk of some sort (perhaps 
as a component along with the Apple II I in some 
business-oriented system). 

Venture Developmen t Corp . predicts the rate of 
shipments of " low-cost, low-performan ... Win­
chest r drives . . . will reach 375, 000 units in 1984" 
and that "shipmen ts of high-performance 8-in . fixed 
drives will reach a level of 54, 000 un its while 8-in . 
cartridge d rives will be selling at twice that level." 
(COMPUTERWORLD, 2-18-80 , p. 6 ) 

Personally, I think that a pa ir of small , low-cost 
SM cartridge drives would be a hot-selling addition 
of Apple systems . 
Summary 
I do nol want to over- emphasize either the products 
currentl y available or those which seem likely to 
become available in the future. For someone con­
sidering the purchase of hard disks for the Apple , the 
decisions should be based on past pres ·n t and 
future considerations. A balanced approach such as 
this will probably yield the most satisfa tion . 

Addresses 
ALPI NE SOFTWARE 
4874 Rid 'nour 
Colorado Springs, 0 809 16 

APPLE COMPUTER INC. 
10260 Bandley Dr. 
Cupertino, CA 950a 

CAMEO DAT A ' YSTEMS INC. 
J626 lcmcnti n · 
Anahei m, CA 92802 

COR VUS YSTEM I C . 
2029 O'Toolc Ave. 
San Jo e, CA 95 13 1 

DATACOPE-PO DRAWER AA 
Hillcres t Station 
Liule Rock , AR 72205 

LOBO ORI ES INT. 
935 Camino Del Sur 
Golcta. CA 9:l0 1 7 

ME A 
7026 O.W.. Road 
Yucca Valley. CA 92284 

ESTAR SY TEMS I C . 
430 hcrman Ave . 
Palo Alto, CA 94306 

PERIPHERAL UNLIM fTED 
6012 W arwood Road 
Lakewood CA 907 13 

SHUGART T E H OLOGY 
340 El Puebl Road 

colt s Valley , CA 95066 

fTED 'OFTWARE OF AMER . 
750 T hi rd Aven ue 
New York , NY 100 17 

VENTU R E DEV ELOPMENT CORP 
One Washin 1ton Lrc ·t 

Wellesley M 02 18 1 

WIZARD 
COM P UTER DI T RIB UTORS 
P.O . Box 9194 
Austin, TX 78766 
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Exciting, entertaining software for the Apple II and Apple 11 Plus~:¢ 


" 


If you liked "Invaders", you'll love AS! lROfDS IN SPACE by Bruce Wallace. Your space shipis traveling mthe middle of ashower ~f as.tero1ds. Blast the asteroids 
with lasers. but beware - big asteroids fra gment 111to s~all aster~1ds1 The Applega_me paddles .allow you to rota~e your space ship, fire !ts laser gun. and .g1~e 1t 
thrust to propel it through endless space. From time to time you w.111 enco~nter an alien space ship whose m1ss1on 1s to destroy you. so yo.u d better destroy 1t first! 
High resolution graphics and sound effects add to the arcade-like excitement tha t this program generates. Runson any Apple II with at l_east 32K and one 
disk drive. 

FRACAS '" by Stuart Smith. A fantastic adventure game like no other 
- up to eight players can participate mFRACAS at the sa me time. 
Journey in the land of FAROPH. searching for hidden treasure while 
warding off all sortsof unfriendly and dangerous creatures like the 
Ten Foot Spider and the Headless Horseman. You and your friends 
can compete with each olher or you ca n join forces and gang up on 
the monsters. Your location 1s presented graphically and sound 
effects enliven the battles. Save your adventure on diskette or 
cassette and cont111 ue 1t at some other time. Requires at least 32K 
of RAM. Cassette: S19.95 Diskette: $24.95 

BATTLESHIP COMMANDER '" by Erik Kilk and Matthew Jew. A game 
of strategy. You and the computer each start out by pos1 t1ornng five 
ships of different sizes on a ten by ten grid .Then the shootmg starts. 
Place your volleys skillfully - a comb1nat1on of logic and tuck are 
reqUJred to bea t the computer Car toons show the ships s1nkmg and 
announce the wmner. Sound effects and flash111g lights also add to 
the en1oyment of the game. Requ ires at least 32K of RAM. 

Cassette: $14.95 Diskette: $19.95 

" "Apple II" and " Apple II Plus· are 
uademarl<s ol Apple Compuler. Inc 

On diskette - $19.95 

FASTGAMMON'" by Bob Christiansen 
Sound. h1 res color. and cartoons have 
lletped maked this the most popular 
backgammon-playmg game for the 
Apple II. But don't let these enterlammg 
features fool you - FASTGAMMON 
plays seriousbackgammon. Requ iresat 
least 24K of RAM 
Ca ssette: S 19.95 Diskette: $24.95 

QUJILITY SOFTWJIRE 

6660 Reseda Blvd. , Suite 105. Reseda. CA 91335 

WHERE TO GET IT: Call us at (213) 344 -6599 fo r the name of the Quality Software dea ler nearest you. ff necessary. you 
may order directly fr om us. MasterCharge and Visa ca rdholders may place orders by telephone and we will deduct $1 
from ordersover $19 to compensate for phone charges. Or mail your order to the address above.California residentsadd 
6% s_ales tax . SHIPPING CHARGES:Within North America ordersmust in clude $1.50 for first class sh ipping and handling. 
Out side North America the charge for airmail shipping and handling is $5.00 - payable 1n U.S. currency. 
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THE STAR MODEM 
From Livermore Data Systems 

The STAR modem from Livermore represents a 
significant breakthrough in the development of 
acoustic modems. The small. lightweight case 
houses a high-per1ormance modem that competes 
wi th the highest quality standard-sized couplers 
available. Yet. because of its costs effective design, 
the STAR has become the price/pertormance leader 
in the industry. 

CIRCUITRY 
The switchable, four-section bandpass filter provides 
the user with excellent out-of-band rejection to 
assure accurate processing of the received car­
rier. even at signal levels of less than -4 7 dBm. 
Further, the proven soft limiter and phase lock 
loop discriminator yields data that is essentially 
jitter free. 

The oscillator is built using highly stable. state­
variable circuitry that delivers a nearly harmonic 
free. phase coherent sine wave to the telephone 
network. assuring compatibility with all other 
103 type modems. Because of the pureness of the 
sine wave. the STAR modem exceeds even the 
stringent harmonic requirements of all CCITI 
countries. 

6502 745 10/695 50/655 1001615 
6502A 840 f0/795 50/735 10016 90 
6520 PIA 5 15 10/490 501445 100/4 15 
6522 VIA 6 90 101650 50/6 10 l 00/5 70 
6532 790 10/740 501700 100/660 
2114-L450 445 20/4 25 100/395 
2114-L300 565 20/535 100/495 
27t6 EPROM 1345 5/12 75 t011I85 
2732 EPROM 39 
411 6-200 n1 RAM (NEC) 8 tor 39.00 
6550 RAM (PET SK) 12 70 
S·100 Wire Wrap S265 Solder Tail 2 15 

CASSETIES • AGFA PE-611 PREM IUM 
High outpul, low noise. 5 screw t1ous1ng. labels 
C·10 10/565 50/2500 100/48 00 
C-30 10/730 50/34 00 100/6600 
All othe1 lengths available. Wr ite tor pnce list 

JI ATARI 800 $777 
..II\. All Atari Modules 25% OFF 
SPECIAL""1)urchase ATARI 800 . receive 
ext ra BK memory FREE . 
EDUCATIONAL PLAN · buy 2 ATARI 
Computers , receive 1 ATARI 400 FREE ! 

(~~t~~~antity prices) II 
SCOTCH (3M) 8" 10/300 50/285 I00/2 75 
SCO !CH 13M) 5" l 01295 50/280 I00/2 70 
Maxell 5· 101365 50.340 10013 t5 
Maxell 8· Double Dens I0/4 t0 501395 I00/380 
Verballm 5" 10/240 50/235 1001230 

(add t 00 lor plastic st01age xi 
BASF 5" l 0/240 20/235 100/230 
BASF 8" 10/240 201235 100/230 
D1sket1e S Of age Pages OIOI 395 
Disk Llbr~ry Cases 8" - 285 5 - 2 15 

11 s E. Stump Road 

IEEE 488 MODEM 
SALE $288 

RS232 MODEM 
SALE $139 

CARRIER DETECT 
To assure accurate teleprocessing connections, 
the carrier detect circwtry prevents the modem 
from attempting to operate when excessive noise 
would produce errors or cause marginal operation. 
The circuitry also has a special amplitude sensor 
that prevents chatter when the received srgnal 
fades. 

EXCLUSIVE ACOUSTIC CHAMBERS 
The exclusive triple seat of Livermore's new flat 
mounted cups locks the handset into the acoustic 
chamber yielding superior acoustic isolation and 
mechanical cushioning. Designed to adapt to most 
common handsets used throughout the world (also 
fits GTE handsets). the STAR otters the utmost in 
flexibility and transmission rel iability. 

SELF TEST 
The self test feature on the STAR allows the user to 
verify total operation of the acoustic modem by 
using the terminal in the full duplex mode. No need 
for remote assistance 1n diagnosing terminal or 
modem products. 

Commodore 
CBM·PET SPECIALS 1== 
~ Up to 5235 free 
~ merchandise with purchase of 
~ one of following CBM-PET items! 

8032 32K · 80 colurM CRT 
8016 16K - 80 column CRT 
8050 Dual Disk Drive - 50.000 by les 
CBM Modem - IEEE ln1ertace 
CBM Voice Synll1es1 zer 
8N ull size g1aph1cs ke 1d 
16 Full Size Graphics or 
Business Keyl ard 

32K Full Size Graphics or 
Business Key1Joa 1d 

2040 Dual Disk Dnve - 343.000 byies 
2022 Tractor Feed Printer 
C2N x1e111al Cass lie Deck 
Used PETS18, 16, and 32K) 

WRITE FOR SYSTEM PRICES 

" EDUCATIONAL DISCOUNTS* 
Buy 2 PET Compute1s. gel t FREE 

CBM Full S11e GrJph1cs Key ard 
WordPro I · or SK PET 
WOldPro II - I CBM dis pr111!Cf 
Word Pro Ill - 32K CBM l11s pnnter 
WordPro IV · 8032 disk. printer 

VISICALC tor PET (Personal Software) 
BPI General Ledger . NP A/A for PET 

Pr rammers I lk!I · PET ROM U11ht1es 
PET Spacerna~cr Sw11ch 

FREE 
St? 5 235 
$14 95 205 
St695 220 
$395 50 
$395 50 
S795 100 

5995 150 

$1295 205 
$1 295 205 
$7 5 I 00 
s 95 12 

CllLL 

S 74 
S 25 
~ 85 
S170 
$255 

S170 
5270 

5 36 90 
S 22 90 

A B Computers 


MI PLOT Intelligent Plotter 
by Watanabe Instruments (DigiplotJ 

SPECIAL 

$1045 

• 	Incorporates all in1elhgent tunc1 1ons reQu1red for pro­

ducing graphs and drawings including 8 vector and 4 
character commands. 

• 	D1s1ance accuracy within t%, repe1111on accuracy 
w!lh1n 01 inches, programmable step Size 004 inches. 
1n1ernal i111e1pola11on in .002 steps. 

• Solid and broken line types can be spcc1f1ed 
• 	Character genera for IOI leners. numerals and symbols. 

Characlers can be enlarged and rotaled 1n lour orienta· 
t1ons. 

• 	Coordinate axes can be drawn by simply specifying the 
graduation interval and number ol repel!l1ons. 

• Self lest mode automatically drawscomplete testpallCfn 
• 	Prinler mode oulputs characler dala in 16 sizes w11h 4 

or1enta11ons 
• 	Connecl1on 10 any microcomputer using parallel 7-b11 

ASCII code 
• 	Can use simple cable 10 parallel port or special inter ­

face lo IEEE or olher 
• Modular conlrol c1rculf and mechanical construction 
• Uses any hard flber-11p pen 
• Uses 11 x 17 paper 

Includes power supply,1/0 conneclor. 2 pens, 50 sheels of 
paper. and comple te manual. 

Dusi Co er for PET s 7 90 
IEEE-Parallel Prinler lntcrtace for PET s 6500 
IEEE-RS232 Pnnter lnlertace for PET s149 00 

Centromcs 73 7 Propo111onal Spacing Pr•n1er S800 
NEC Sp111wn le1 - parallel S2450 
XYMEC Hl-0 1000 Intelligent Daisy Wheel 51975 
Leedex Vrdeo I00 12" Momlor s 129 
Zemlh Z19 Terminal (fac1ory ~sm ) s 739 
Zem 111 zag w11h 48K S2150 
Sl!obe Model 100 Plot1e1 s 600 

SY M-1 $209 
SVM BAS· I BASIC or RAE- '> Assembler s 85 
ICTM-2180 Synerte• Video Board 5349 
KIM · I (add S34 for power supply) 5159 
Seawell Mother aid - 4 RAM S195 
Seaw II 16K Stal!c RAM · KIM. SVM AIM S320 

KL -4 Four Voice Music Board 
and 1s1bleMusic .1onitm 14 vo1c )for PEl S59 90 

MICR·AEVEASI for PET by Michael Ailey S 995 
machine langua e version - you can 1w111 al Level 5 

PAPER-MATE GO Command PET Word P!oce sor S29 95 

lulHca11 11 e<1 version hy M1c11 ae1 1111ey 


A PProducts 15% OFF ; ii 
A P Hobby·Blox 15% OFF 
m BOOK and SOFTWARE PRI CESDIS COUNTED 
The 8086 Book (O sborne) S12 75 
ZSOOO Assembly Language Prog1arn 1111ng 
(Osborne) SI 0 60 
PEl Personal Computer Guide 10shorne1 S12 75 
PET and lhe IEEE-488 Bus !Os nel S12 75 
6502 Assembl Language (Os nel S 990 
Programming !he 6502 tZaks) S10 45 
6502 Apphca11ons B k CZaks) SI 045 
6502 Soflware C k k (Scelb1) S 45 

WRITE FOR CATALOG. 
AddSI 2sperorder1orsh1pp1rg wepayba1anceo1uPssur1acecharges 

Montgomeryville. PA 18936 215·699·5826 	 on au prepaid 01ders Pnces listed are on cash d1scrunt basis Regular
prices slightly higher 
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PAPER-MATE AB Full FORTH + $65.0060 COMMAND 
for APPLE or PET/C BMWORD 
A full-featured FORTH with enhancements.PROCESSOR 
Fast and easy lo use. 

• conforms to FORTH Interest Group 
Paper -Male 1s a full-fea tured word processor Standards 

lor S29 00 by Michael Riley Paper -Mate 1ncor ­ • cross compilier to produce either standard 
porates 60 commands 10 give you full scre~n object modules or self contained RO Mable 
ed111ngwilhgraphics for all t6k or 32K PETs. all modules 
pr1nters. and disk or tape dr ives. It also 1ncfudes • built in macro conditional assembler most features of theCBM Word Pro Ill.plus many 

• complete str ing processing capabil itiesFOUR PART HARMONY FOR TH E PET add1t1onal features 

A-B Computers announces a combination system consisting of the 
 (including variable length strings) 


KL-4M DAG Board and the Visible Music Monitor for Commodore PET­

For wr1hng text, Paper -Mate has a definable 

keyboard so you can use ei ther Bus1ness or • disk virtual memory for large programs (or 
CBM computers. The package enables PET users to easily create and Graphics mach1nes Shift lock on fellers only, or small systemsr) 

play musical compositions of up to 4 parts. 
 use keyboard shift lock All keys repeat • arrays (single or multiple dimensioned) 

The KL-4 MBoard includes an 8-bit Digital toAnalog Converter. alow Paper -Mate text ed1t1ng 1ncludes floating cur ­ • full screen cursor controlled editor 

pass filter to eliminate high frequency computer ge~ra ted hiss, and an 
 sor.scroll up or down. page forward or back.and • floating point and integer processing
on-board audio amplifier. An RCA-type jack is also included for quick repeating msert and delete keys Text Block • User's Guide and documentationattachment of your speaker. Amplification of the 6522 CB2 generated handling 1ncludes transfer. delete. append. save. 

single note sound is incorporated as well. so that no additional hardware 
 load. and mscrt Aproduct ol IDPC Company 

(other than a speaker) is required. Connection is made via the parallel 
 All formatting commandsare 1mbedded in text Requires 16K RAM and one disk drive.
and cassetteports. Both ports are extended with duplicate connectors for complete control Commands include margin 

(with keyways) so 110 capabil ities are not reduced in any way. Board 
 control and release.column adrust.9 lab settings. ~---------------4 

orientation is parallel to the back of the PET so additional tablespace is vanable hne spacing, 1ust1fy text.center text. and FLQppy DISKS 

not required. The KL-4M is compatible with any of the 4 part music 
 auto p1int formleller (variableblock) Filescan be 

monitors, for which a number of precoded songs are available. 
 linked so that one command prmts an entire as low as $1 .85 


The V1s1ble Music Monitor is intended to support 4-part harmony 
 manuscript. Auto page. page headers. page (write for price list) 

systemssuch as the KL-4M.V1 s1ble Music Momtor1sw11ttenentirelym 
 numbers. pause at end of page. and hyphenation 

6502 machine language VMM provrdes an easy way 10 enter 4-part 
 pauses are mcluded. 

music.The user can see thenotes on the screen as they are entered.and 
 Unlikemost word processors. PET graphics as 

can make changes both with the insert and delete keys. and by usmg 
 well as text can be used Paper-Mate can send 3NI II 

any ASC t 1code over any secondary address to 

include "record changer" mode to load successive songs without 

cursor up and down to "move" notes on the screen. Other leatures 

any p11nter. 

intervention.user defmablekeyboard. and entry of wholenotes through 
 Paper-Mate works on 16K or 32K PETs wilh 

64 ths including dotted and 111plel notes.Add1t1011ally,you can specify or 
 ~~.- :BASFany ROM. cassette or disk. and CBM or non ­
change tempo,set key signature.and transpose atany 11me.Wave form CBM prmters An BK version is 1n the pfan111 ng 

mod1flca t1onmakes 11 possibleto createnew111strumen1 sounds Vrnces 
 To order Paper-Mate. specify machine and maxsll 

can switch from one instrument to another organg uponone1nstrumen1 
 ROM type 

during the course of the song. Music can be played either wi th note 
 On Tape (with manual). $29.95display (useful for debugging songs). or with no display 

On Disk (with manual) $32.95 Verba1im· 
K~-4M Music Board & Visible Music Monitor PrO!)ram S59.90 Manual Separate S I.OD 

MAILING LABELSKMMM PASCAL for PET Soll C•""'"'"• When recordsizeis 127characters (typical for mailing fist),H
Asubset of standard Pascal (Jensen, Wirth) for PET each disk canhandle over 1000 records (about 2800with 
Includes following standard identifie rs: the 8050 drive).Labels canbe printed any number of labels 

across.and inany column posi tion.Any number of fields can 
Types: INTEG ER, BOO LEAN , CHAR, TEXT J!~~'~ R~;~r,;~~~~ 
 be printedonalabel many order,and two or three liefdscan 
Procedures: RES ET. READ, READLN, Flex Fileisaset01flexible.f11endly programs toallowyou to be 1omed together onone hne (likefirstname. last name,and 

set up and maintain adatabase as well as p11111 files witha 11t1e) A "type of customer" held allows selective printing,
REWRITE, WRITE. WRITELN versalile Report W11teror aMail Label rouline Programmers REPORT WRITER
+ - -j> = = --·= 
 will find 1t easy toadd subroutines totheirownprograms to The contents of any field can be placed in any column. . make use of Data Base files. Numerics can be decimal poml 1us11f1ed and rounded to any[ l 11 or \,~- * I != , , ; 

RANDOM ACCESS DATA BASE accuracy. Any columncanbe defined as aseries of math­' 
Recordsize l1rrn t is 250 characters Thenumber of records ematical func tions performed on other column~ These 
per disk is limiled only by thesize of each record and the functions may include+.- .x./ ,%. andvarious log and

div, mod, or. and . not, if, then, else. case. of. 
repeat, unti l. while. do, for, lo. downto. beg in, amounl of free space onthe disk Filemaintenance leisyou 11/g funcl1ons. Results of operauons such as running total 
end, cons!, var. array. function , procedure. step forward or backward through a file. add delete or may be passed from row to row.At the end of the report a 

Sequential 1/0 supported (both disk and tape) change a reCOld. go 10 a numbered record.or lird a record total and/or average can be calculated for any column. 
from aspecified field TheFind command locates any record Complete record select/On, including lield within range, 

Extensions: when you enter all (or a portron of) the desired key field. pattern match, and logical functions can be specified 
Memory can be manipulated as an array (MEM) Field lengths can vary from record lo record provided the indMdually or in combination with other parameters. 


% sign allows hex values in literals and 1/0 
 sum of the fields does notexceed thesize of therecord This DATA BASE and REPORT WRITER $45 
allows maximum packing of 111tormat1on The fife can be DATA BASE and MAILING LABELS $45Floating Point available in 4th quarter 1980 sorted by any held Any fieldcanbe spec1f1ed asakey held DATA BASE, REPORT WRl1ER,

(nominal upgrade charge) at any time Sequential files from other programs can be and MAILING LABELS $60 
converted torandom flies.and ranclOI~ canbe convened to

Included in package: sequential. Maximum record size. fields per record. and FlexFileavailableNovember, 1980 Specifymachmesize (32K 
- Machine Language Pascal Source Editor order of fields can be changed al any time. recommerdedl all(l ROM ype for txlfhdisk and computer~ 
-Machine Language Compiler (generates P-Gode) 

- P-Code to machine language translator (pro­

duces opt imized machine language object code 
 EARL FOR PET - List ing output to screen or printer 
-not just a P-Code interpreter). 


- P-Code Interpreter (for debugging and learning) 
 Editor. Assembler. and Reloca tor/ Linker Refocator/Linker capabi li t ies: 

- Run-time package 
 Disk File Based for PET - Relocates assembler output to desired 
- User Manual 

Editor can ed it files larger than memory. memory location- Sample programs 
Assembler features : - Resolves symbols declared external in 

Versions availab le fo r RO Ms 2.0 (cassette only), - 2 Pass Assembler assembly
3.0 , 4.0 . Requires 16K min imum. 

- Generates Relocatable Object Code - Links mult iple object programs as one 

KMM PASCAL on tape or disk -Uses standard MOS Technology memory load 

(with User Manual) . . . .. . ...... . . . . .. .. $75 
 mnemonics EARL for PET (wit h User Manual) . _$65 
User Manual On ly ... _. .... . _. .... . ... $1 5 - Disk file input User Manual Only . . .. .. _. . . . . . .. . . .. $15 

ABCom I11 s E. stump Road WRITE FOR CATALOG 
Montgomeryville PA 18936 215·699·5826 pu ers Add $1 .25 per order for shipping. We pay balance 

' of UPS surface charges on all prepard orders. 
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Times Square 

On Your Atari 


Neil Harris 
This program is flashy, but it gets your message 
across. It creates a moving signboard, Times Square 
style, in the center of a marquee border. The 
message may be modifed to your own by simply 
changing the DATA statements . It makes use of a 
short machine language routine and a very in­
teresting trick with the graphics. 

The machine language portion is documented in 
the REMs at the beginning of the program. This 
routine simply moves the middle line of the screen 
one space to the left, leaving the two edge spaces of 
the marquee alone. While experimenting with this 
program I tried printing a ''delete character'' symbol 
at the start of the line , but this is not effective in 
graphics modes 2 or 3. Taking the characters in 
BASIC and POKEing them across was just too slow. 
The program itself takes the decimal values of the 
machine language code and POKEs them into 
memory. It must check the top of memory in order 
to determine where the screen is (lines 150-170) . 

The moving border of the marquee is where the 
trick comes in. A row of stars is drawn around the 
whole border, which you can see at the very start of 
the execution if you look closely. However, the first 
star is in color register 0, the next in register 1, and 
the third in register 2. Once the program begins, it 
flips the color values in these registers. Register 1 
goes to black, and all the stars drawn with this 
register disappear. Register 1 goes to a color, and 
register 2 becomes a different color. Next, register 0 
gets the color that was in register 1, register 1 
becomes register 2's color, and register 2 becomes 
black and disappears . Only three statements are 
needed for all the stars to change color, and these ex­
ecute so quickly that the eye cannot detect them. 

The DATA statement at line 180 has two 
numbers: the number of strings in the message and 
the total combined length of these. The length 
tog~ther cannot exceed 256 characters. If the 
machine had string arrays this limit wouldn't exist, 
but it can't have everything. 

The message is put on the screen character by 
character at the rightmost position of the text line . 
This is the sixth line down (of ten) and the 19th 
across (of 20). Line 720 contains the machine 
language call which moves the text line over. In­
cidentally, this overwrites the rightmost character. 

Note very carefully the POKE instruction in line 
690. This takes care of the problem wherein the 
Atari starts rotating the screen colors after the 
machine isn't touched for about seven minutes. This 
memory location contains the "attract mode" flag, 
which is simply a counter which increments every 
few seconds . When the count hits 128, the operating 
system starts its games with the colors, which is fine 
to save your TV from having a starbase permanently 
burned into the picture but does no good when 
you're changing everything yourself. By the way, it's 
called "attract mode" because in arcade games the 
machine goes into its special sales pitch to attract 
customers. Check out Space Invaders between games 
to see what I mean. 
VARIABLES 
I = general loop variable 
M = page # for top of available RAM 
A$ = message string 
B$ = piece of message string, temporary 
C$ = three asterisks of different color registers 
C = a color# from I to 15, chosen at random in line 290 
J = loop variable 
K = loop variable, used with I and J for moving asterisks 
Q = loop variable, causes stars to move twice for each letter 
X = dummy variable returned from machine language 
A = length of message 

PROGRAM NOTES 
10-105 DATA and mnemonics for machine language program 
110-140 POKES machine language into memory 
150-170 calculates value for SCRN and adds to program 
180-220 DATA for message 
230-280 load AS with complete message 
290-520 plots outside of screen in different asterisks 
530-550 setup for register rotation 
560-680 rotate registers , moving stars one space 
690 resets "attract mode" flag 
700 move stars one more space before moving text 
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The ATARI® Tutorial 


L[]f:'IPLITER Calltgraphy1 

FONTEDKT 

FONTEDIT 
:JOX 7C I g:J 

Well, not really! But with the FONTEDIT program in IRIDIS #2 
you can design your own character sets (or fonts) for the 
ATARI. For example, you can create a Russian alphabet, or 
APL characters , or even special-purpose graphics symbols. 
These special fonts can be saved on disk or tape for later use 
by your programs. FONTEDIT is a friendly , easy-to-use 
program: just grab a joystick and start designing. 

With our KNOTWORK program, you can design patterns of 
Celtic interlace, (a technique used by 7th century Irish monks 
to illuminate manuscripts) . After you have produced a pretty 
pattern on the screen of your ATAR I, you can save it on disk or 
tape. As you might expect , KNOTWORK uses custom graphics 
characters that were created with FONTEDIT. 

FONTEDIT and KNOTWORK are available now in IRIDIS #2 , the second of our ATARI tutorial program packages. 
You get a C-30 cassette or an ATARI diskette with our excellent programs ready to load into your ATARI. Best of all , 
IRIDIS #2 comes with a 48-page User's Guide , which gives clear instructions on how to use the programs. The 
Guide also provides detailed , line-by-line descriptions of how the programs work . (IRIOIS programs are written to 
be studied as well as used.) Our Hacker's Delight column explains many important PEEK and POKE locations in 
your ATARI. 

The User 's Guide also includes Novice Notes for the absolute beginner. We don't talk down to you, but we do 
remember how it feels to be awash in a sea of bytes and bits and other technical jargon. If you are new to 
programming , IRIDIS is one of the easiest ways you can learn how to get the most out of your ATARI. If you are an 
old hand , you 'll be delighted by the technical excellence of our programs. (We are the people who have published 
CURSOR for the Commodore PET since July, 1978.) 

ATAR I is a trademark of ATARI. Inc. 

r------------------------------------------------------­
Published By ORDER FORM 

IRIDIS #2 - Fontedlt and Knotworkrnre~ D $15.95 Cassette D $18.95 Disk

LW!!tl<_U IRIDIS #1 - Clock, Zap, Logo, Polygons 
Bo • 550 D $9.95 Cassette D $12.95 Disk 
Gole13 CA 93017 
805·967 ·0905 
Dealer lnqwries lnv11cd 

City _____________State______Zip _______ 

D Visa D MC Card No. -------------------- ­

Expires _____________ Signature ----------- ­

IR IDIS requ ires 16k for cassette. 24k for disk. 

L-----·----·•••••••••••••••••••••••••••••••••••••••••••• 
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710-750 move text and add the next letter, and back to line 560 610 I=I-1 

10 DATA 162,1 
15 REM ---------- LDX #1 
20 DATA 189,213,0 
25 REM ---------- LDA SCRN,X 
30 DATA 202 
35 REM ---------- DEX 
40 DATA 157,213,0 
45 REM ---------- STA SCRN,X 
50 DATA 232 
55 REM ---------- INX 
60 DATA 232 
65 REM ---------- INX 
70 DATA 224,18 
75 REM ---------- CPX #18 
80 DATA 208,243 
85 REM ---------- BNE -13 
90 DATA 104 
95 REM ---------- PLA 
100 DATA 96 
105 REM ---------- RTS 
110 FOR I=5120 TO 5136 
120 READ A 
130 POKE I,A 
140 NEXT I 
150 M=PEEK(l06): REM HIGH MEMORY 
160 POKE 5124,M-2 
170 POKE 5128,M-2 
180 DATA 4,239 
185 REM ------# OF TEXT STRINGS, TOTAL LENGTH 
190 DATA THIS IS TEST OF THE SCROLLING 

MARQUEE PROGRAM •••• 
200 DATA YOUR MESSAGE CAN BE DISPLAYED 

HERE CONTINUOUSLY •••• 
210 DATA AMAZE YOUR FAMILY .•.• MAKE YOUR 

NEIGHBORS JEALOUS ••• SELL YOUR PRODUCTS .•• 
220 DATA THE ATARI COMPUTERS CAN DO MORE 

THAN JUST PLAY STAR RAIDES •••• 
230 READ B,A 
240 DIM A$(A) ,B$(A) ,C$(3) 
250 FOR I=l TO B 
260 READ B$ 
270 A$(LEN(A$)+l)=B$ 
280 NEXT I 
290 C=INT(RND(l)*l5)+1 
300 GRAPHICS 18 
310 SETCOLOR 0,C,10 
320 SETCOLOR l,C,10 
330 SETCOLOR 2,C,10 
340 SETCOLOR 3,C,10 
350 SETCOLOR 4,C,2 
360 C$=CHR$(10): C$(2)=CHR$(138): 

C$(3)=CHR$(170) 
370 FOR I=l TO 6 
380 PRINT #6;C$; 
390 NEXT I 
400 PRINT #6;C$(1,l) 
410 FOR I=0 TO 9 STEP 3 
420 FOR J=0 TO 2 
430 COLOR (192-32*J)*SGN(J)+l0 
440 PLOT 0, I+J 
450 PLOT 19,11-I-J 
460 NEXT J 
470 NEXT I 
480 C$(2)=CHR$(170): C$(3)=CHR$(138) 
490 FOR I=l TO 6 
500 PRINT #6;C$; 
510 NEXT I 
520 PRINT #6;C$(1,l); 
530 I=l 
540 J=2 
550 K=3 
560 FOR L=l TO A 
570 FOR Q=l TO 2 
580 SETCOLOR I,C,2 
590 SETCOLOR J,C+2,10 
600 SETCOLOR K,C+4,10 

620 IF I=0 THEN I=3 
630 J=J-1 
640 IF J=0 THEN J=3 
650 K=K-1 
660 IF K=0 THEN K=3 
670 FOR M=l TO 5 
680 NEXT M 
690 POKE 77, 0 
700 NEXT Q 
710 POSITION 18,5 
720 X=USR(5120) 
730 PRINT #6;A$(L,L) 
740 NEXT L 
750 GOTO 560 

Error 
Reporting 
System 
For The Atari 
Len Lindsay 
One of the disappointing aspects of th e Atari Com­
puter System is its Jack of user-orien ted messages. 
Particularly disturbing is the error message or 
should I say error number? It stops and tells you 

ERROR 1.38 

What? Where did I put my manual? You then 
search through your desk, find the manual, Oip pages 
until you hit the error messages and look up number 
138. If you have a disk system the following program 
will do all the work for you , as well as offer you 
several options for continuing program execution . 
(Non-disk users will also find several aspects of the 
program suitable for use without a disk) . 

Here is what the program does for you each 
time an error is encountered : 

1) It reports to you that an error was en­
countered, gives you the error number , and the 
line number where the error was encountered. 

2) If you have an error messages diskette in 
drive 1 it will next print out an error message 
in plain English, telling you what went wrong 
and possibly how to correct it. (Without a disk 
you won't get this message - but all the rest of 
the program works fine) . 
3) It offers you the choice to end program 
execution or to continue in one of th se three 
ways: 
a) continue with the line on which the error was 
encountered. 
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b) continue with the line immediately following 

the error line. 

c) continue with the LINK line (equivalent to 

the TRAP function) . 


That is the system in a nutshell. It is structured to be 
of general use - it should be modified to your parti­
cular needs . To aid in this , I will explain how the 
program works . 

Program Explanation Error Report 
Line 0 is the required DIM statements for strin g 

variables used in the system . 


Line 1 sets the TRAP to 32500 - the start of the 

reporting system. 

,..NOTE** The TRAP command cannot be used in 

your program. Instead , simply set the variable LINK 

to the line you normally would have used for TRAP . 

Example: 


250 TRAP 5000 

should be entered as: 

250 LINK = 5000 


Line .32500 finds the Line number in which the er­
ror occurred . It also finds the error number. 

Line .32510 prints the error number and Lhe Line at 
which it occurred. 


Lines .32520-.32530 assigns a fil e name to be used to 

recover the appropriate error message from disk . 


Line 32540 sets a TRAP to report a default message 

if an error occurs while retri eving the error message 

(for instance , if your di sk is turned off, or if you have 

no disk) . 


Line .32550 opens the appropriate disk fil e and, if 

successful, skips over the default message. 


Line 32570 gets the error message from disk. 


Line 32580 jumps to the subrou tin e to find what the 

next line after the error line is. It also resets the 

TRAP for future operation . 


Lines 32581-32587 print your options. 


Line 32588 asks for your choice. 


Line .32589 clears the screen. 


Line 32590 turns off the TRAP and E DS if you 

hit " S" (for STOP). 


Lines .32591-.32593 check for other legal choices and 
goes to the appropriate line. 


Line 32599 j umps back to print your options once 

again iJ an illegal entry is detected . 


Line .32600 sta rts the rout ine to find the next li ne 

number after the error line . The variable NXLI E 

is initialized. 


Line 32610 finds the first line number in the pro­
gram. 

Lines 32620-32660 find s th e line number by sta rtin r 

at the first line and checking one line at a time until 
it hits the error line . The nex t line is then used for 
the next line number. 

Announcing 


IRlll•ll 

software TM 

from the 

authors of 


An Invitation to Programming 

exciting games 


and educational programs 

for kids, 


teenagers 

and 


adults 

featuring sound 


and color graphics. 

available on 


guaranteed-to-load 

cassettes 


at fine 

computer dealers in your 


area or, 

write us directly for 


descriptive materia Is 

Program Design. Inc. 

Department CA 


11 ldar Court 

Greenwich. CT 06830 


203-661-8799 
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Line 32699 Relurns back to th line calling this routine. 
That s it! 

0 DH1 ERt·U·1$( 5 ) I EF-'F ILEt-( 12 ;. I >=:Fff( 100 ) 
1 TRAP 32500 :REt-1 TO EF.:ROR REPORT F.:OUT I r·E 
2 RH1 ttt E~~ROR REPORT SYSTH1 b~ 
3 RH1 :t~=::~=: LEN LINIJ'.;AY ( U 1980 
4 REt·1 \'OUR PF.'.OGRAt-1 GOES HER£ 
5 REM SET UAR !ABLE LI MK TO HE 
6 RH1 BEG I t4r1 I MG LI t·lE OF "t'OUF~ t·1COULES 
7 REM - t·EE[I:; A DISKETTE rn OF:!'.£ 1 
8 RH1 l·J!TH EF.:ROR FILE:; CREATED tHTH 
9 RE:J1 Tf-E EF.:ROF.'. FI LE l•JR IT H·i!~ F'F.iJGPRr·1 
10 REt1 THAt-~~::: ··mu TO C:t1f·1PUTE.. I~: ID I '.3, AMO 

ATARI FOR HiFO lJ'.3E[' rH THI:; 
32500 EF.trnE=256t PEH:.r: 187;r+F'EEi=:i:' 186;i: EF.'.l 
Uf1$=~3T~.f{ PEEK( 195 )} :F.:Er1 ERP1)R F~EF'OF.~ T ~::y~:: 
TEt1 
32501 RH1 t?.<t ~~EEO:; = [I I t1 EFllUttH 5 > 
32502 F.H1 :Ut 0lt1 EF;F ILE!( i 2 ) 
32503 REf1 ~~:¥. :¥. 0It1 >=:H:f(. 1111-3·:· 
32504 R8'1 :tH; USES SU5'ROUT It·lE 326t~ ~~· rn F 
IND MEx:T LINE 
32510 PF:It·ff 11 }ERF:1JR r~Ut'!BEP !I j EF.:t-nJfli _; Ii Ir-l 
LHE II; ERLINE 

32520 ERFILE$= 11 0 =EF.:ROR 11 

32530 EPF ILE$( LHK ERF ILE$ )+ 1>=EF.:rl!J!U 
32540 TRAP 32560 
32550 OPHl tt5, 4; ~3 ..EPF ru:i GOTO 3257£1= 

32560 PFm-n "ERF:C1F: ~u·1BEF.: " j EF:t ~.Jh:t ; " rs 
rmT OM FILE" :GOTO 325~:0 
32570 Irf'UT #5 .i >~A$ .F'R It·n >~Al :CL0:3E #"' 
32580 GU3U8 32600 : TF.:AP 3250~1 
32581 PRitH :;HALL III . I! 
32582 PRHff STOP"II 

32583 PRHff OPII II 

1132SB4 PR Irn " com rMUE ~·Jr TH · 
32585 PR un " ERROF: u ME " _;ERU HE 
32586 PF: Hff II t·{E>=:T LI ME II ; M>::I .1 t-iE 
32587 F'RHff L!Hf:'. LIME II ;L!f.iKII 

32588 PR 1rn " l·JH 1CH CHO rCE" ; t r-1PUT >'.A:f= 

32589 PR an "} 11 
: REt-i CLEAF.: ::;cF:EHi 


32590 IF :r.:A:t= 11 :;a T!-EM TF:AF' 345f.7: ::,TOF' 

32591 IF >=:A:t= II EII HfJl GOTO ERL I t-~>t: 


32592 IF :=<A$="M" THEt·~ GOTC1 M'.=<LHiE 

32593 IF >=:A:f.= 11 LH THEM Gorn LrnK 

32599 GOTO 325:31 ·REt'i HR.IAL ID F.I:::F·ot-i·=;E 

32600 t·t;:l_ I t·~E=0 :FH1 FI HD r·iE'.=<T LI t·E t·lUf'1 F::EF' 

32601 RH1 :~:: :\:::~:: ERL HIE IS H·lF'!JT :o TH I~, 


F.:OUTHIE ~:i::; THE LH-!E r1Ut"l8EF.'. 

32602 RH1 :KP;; t,t ,:'.L.I t·1E IS F.'.ETUFJlH ! t-6 THE 


NEXT LHJE HUt·18EF.: 
32605 F:Et-1 ttt BA::;F.[! OH CC!t-1P!JTE #4 F'HGE 3 
2 PF:OGF:At-1 L! '.3T It-~~ 
32610 ADOF.:ES::,=PEEr-::i: 136 ;t+PEE~:/ 137 \i::2~6 ·~'.E 
r·1 GET H£ Frn:;T Lit·iF. t·~1Jt·18EF.'. 
32620 LINE=PEEK( AODF.:ESS )~PEEK( AOORESS+l l 

¥256 

32630 IF ~f.=<LHlE= 1 THEH H><Ut·lE=L it~E =GOTC! 

32699 

32640 IF LHlE=EF:U HE THE~~ t·l><L H-.f=1 

32650 AOC1PE:;::;=HOD~'. f: :::S+PEEK ::: ADDFF.:~- :: +2 > 

32661-3 GOTO 32620 

32699 RETUR~J 


In order to fully u e the ERROR Repo rc System you 
must have a diskette with all the error mes ages cor­
rectly recorded on it. The following program can be 
used to create yo ur own custom-made rror messages 
ma ter diskette. It simpl y ask you for an error 
number and its marching message. The message is 
then written to disk under the appropriate error 
numb r fil e. 

0 REM :t~:t: ERROF.: F..'EPORT HR!TEP 

1 REt1 :~~~~ ( c) 1980 

2 REM t:iJ: LHl LI~USA\' 

3 REt1 ~:::t :*: PUTS ERROR I HFO TO DI SK 

10 0I t·1 ER~~Jt1$( 5) .•ERF I LE$( 12 ); :=<A!<100) 

90 PR Hff II} II : F:H1 CLEAR SCREEt·! 

100 PR I t·ff II WR I TE EF.:RDR t-1EA~4 I HG3 TO 0I ~;KI' 

110 PR I tH II GET cur YOUR ERPDF.' LI ::;T - LE 
TS GO-" 
120 TRAP 120 :PR It-ff II l·JHA T I:; THE t·~E:=<T E 
RROR til.l1BER II j : HF'UT EF.:MUttt 
125 E=l.J?tJ EF.:~~ur·1$): TF.:AF' 34567 
130 ERFILE$= "D= ERROF-: 11 

140 ERF ILE$( LEM( EF:F ILEI ;.+ 1 :O=E~'.t-P.Jit! 
150 PR !MT u PLEH:E TYPE It-l Ir::; t·1EAM HiG 
& HHHS II : IHPUT >=:A:! 
160 OPEt-1 #L 8, 0.. EPFILH 
170 PR HIT II} Mrn.J l·JR ITH~~ EF.'.PO~: t·U·1E:EF !I _; E 
RHUtU 
180 PR nrr #1; ::<:A$ :CLOf;E #1 
190 GOTO 120 

Possible System Uses or Modifications 
The error reporting sys tem can be us d while 
developing your progra ms, prov idin g you with 
messages during your tex t run -- as well as evernJ 
res tart options. The system is prese ntl y under 
manual control after an error is encount red. This of 
course can be automated to provide error trapping 
AND error correction . 

For exampl , yo ur program may prov ide a hard­
copy printout of the program results. If an error #138 
is encountered, you may wish to print a message on 
the creen such as ' Plea ·e turn on th e prin1er' and 
then go back to th e off ndin g lin . Print a cursor-up 
aft r the message and you ·an loo p untiJ th e printer 
is turned on, upon which act ion the program im­
mediately continues executing. 

You may also be able to use pieces of this 
system in your own programs . For example, lines 
32520-32530 show how your program can dynam ical­
ly create its own disk fil e name based on th e value of' 
variables . © 
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An Atari BASIC Tutorial month in the text window directly 

Monthly 
Bar 
Graph 
Program 
Jerry White 
Atari sounds and graphics are great 
for game programs. In this mon­
thl y graph program, you will see 
how they also can be used co 
display data. 

Data i often proces ed and 
compared on a monthly basis . 
Reports are generated to monitor 
things like cask flow or production. 
Sometimes it is much more mean­
ingful to see totals in bar gra ph 
from rather than trying to compare 
a list of numbers. Using this pro­
gram, the user types in th mon­
th ly totals and the program con­
verts these figur s into a beautiful 
graph ic di play. 

For those who lik co know 
how programs work: I'll break this 
on d wn and explain what each 
sect ion is doing. For tho ' who 
don ' t care: just key in the program 
and input your totals next to the 
appropriat' month. The program 
will cl the rest. 

We begin by dimensi ning A$ 
for use as a work string and two 
numeric arrays to hold 12 items. 
We go to the ubroutine a t 2000 
and ge t our monthly totals and 
return to lin e 4. Here ""e g t into 
graph ics mode 6 with the text win­
dow at the bottom. We position 
our graphi s window X and Y 
coordinates using PX and PY a nd 
put our h ·ading into the A$ string. 

ow we're off to the subroutine a t 
20. We will use this r utine to con ­
v rt our . cra tch string o 1hat we 
can put text in the grap hic win­
dow. Returning 10 Jin 8 - we use 
·olor 1 and draw a la rge r•ctan le. 
This is wh re we wi ll draw our 
data bars . A1 line 100 we deter­

mine the highest amoung (HAMT) below the bar it represents . At line 
so that we can base our key on that 310 we begin to draw our bars. 
figure. The key will give meaning Being quite fond of sound, I 
to the lengt hs of the bars. We set cou ldn 't resist add ing !in 360 as a 
J1 = HAMT divided by 65 which is fini shing touch . This loop creates a 
the length of the longest bar that tone as each bar is completed. The 
fits into our rectangle . At line 130 higher the pitch , the higher the 
we determine the top position of tone . Our purpose was to display 
each bar. Then we make the top data. Why not let the us r use his 
key figur (K) into a one or two ars as well as his eye ? Before w 
posit ion numb er and compute the exit - we set the scr en mar.gins 
numbers that will appear along the back to normal and loop at line 
left side of th graph. At line 240 500. You could replace 500 with an 
we begin to po ition and place our end or ex it routine. If you remo e 
k y of the screen. Then we ·et th e the first ? : from line 300 there will 
screen margins as wide as po sible be one line left in the text windo 
and put the abbreviations for each for a message . 

~REM MONGRAPH REV.2 JERRY WHITE 

1 REM FOR COMPUTE TUTORIAL 

2 DIM M <:20 ) , AMT0 2), Jl,1 ( 12) :GOSUB 201Z10 

4 GRAPH LS 6: :::ETCOLOR 2, 4, 4: SETCOLOR 4, 4 , 4: Z= 1: SETCOLOR 0.1, 10 

6 PX=4:P'i"=O:A$="MOMTHLY GRAPH" : GOSUB 20 

~:COLOR Z:PLOT 18,'0<:DRAltlTCt 158,9:DRAl.JTO 158,75:Df;:Al.,ITO 18.. ?S:C•RAlllTO 18,9 

W GOTO 100 

2t1 DL=PEEf«560)+PEEK<56 1) :+:256: Dl=PEEK( DL-+-4 ) +PEEK ( uL-+-5 ):+:2S6 

:2 FOR U=Z TO LHl ( A$ ) : D2=57::44+ ( <ASC(A$(LI, U) -32 ). '8) : 


fo3=1) 1-+-PY't:20-+-PX-+-U-Z: FOf;: JZ=0 TO ? 

24 POKE D3-+-JZ:+:20 .. PEEK( D2+JZ ) : NE>'.T J Z : NEXT IJ : RETURN 

100 FOR Mot~=Z TO 12: IF AMT<Mot~ ))HAMT THEN HAMT=AMT<MON ) 

11 0 ~I E>ff MO~J 

120 Jl=HAMT/ 65 

130 FOR MON=Z TO 12 : TAMT=?5-<AMT(t·1[114) / Jl : JlJ <MOtD=IHHTAMT): ~!EXT MON 

140 IF HAMT>= 100£10 THEM f:'.= HIH HAt'1T/ 100t1 ' : GOTO 200 

150 IF HAMT ~=1000 THEN K=INT CHAMT/ 100 ) : GOTO 200 

160 IF HAMT >= 100 THEN K=I NTCHAMT/ 10 ) :GOTO 200 

1?£1 f'.=IHHHAMT) 

20£1 fW=f(/5: K2=HH CK- KD ) : K3=UlT<K- <KD.+:2 )) 

220 K4=INT CK- CKD:+:3 ) ) : KS=INT CK- CKD:+:4 )) 

222 A$=STR$ ( K) : P:·i =2-LEt~ ( A$ ' : PY=10 : GOSIJB 2£1 

2:7:4 IF ,<'. 5 OR K>9'? THEt~ 280 
240 A$=STR$ K2) :PX=2-LEN CA$ ) :FY=24 : GOSUE: 20 
250 A:t=STR:t O'T •: P:X:=2-LEt·l ( A$ ) : PY=38: GO SUB 213 
260 A.t:=:::TR$ (K4 ) : PX=2-LEH<A$) : PY=52: GO::;LJB 20 
270 At=STRSCKS) :PX=2-LEN CA$ ) :PY=66:GOSUB 20 
2;::0 POKE 82 , 0 : POKE 83 , 4£1 : POKE 752, Z 
300 '? : ? " K .J F M A M J .J A S Cl t·l D" 
3132 ·;· " E A E A P A U LI U E C 0 E" 
304 -:· " Y t l 8 R R Y M L G p T \,I C" 
310 FOR MON=Z TO 12:JY=MON-Z 
31- PLOT 18+ CJY:+:12 ) .. JW CMCIN ) 
314 DRAW TO 25+CJY:+:12),JWCMON> 
320 DRAWTO 25+CJY:+:12),?5 
3-::0 DF:Al·JTO 18+ <J'r'* 12) , 75 
340 POSITION 18-+- CJY*12 ,JW CMON ) 
350 POKE 765 , 3:XIO 18 , tt6,0 B," S :" 
360 FOR VOL=10 TO B STEP - !: SOUND 0 TWCMON ), 10,VOL:NEXT VOL:NEXT MON 
400 POKE 82 ,2 : POKE 83,39 
500 GOTO 5£H21 
2000 GRAPHICS £i: :=;ETCOLOR 2 .• £1, \Ct: SETCOLOR 1, I], ![1: SETCOLOR 4, O, o: POKE 752 .. 1 
2£180 ? : ? , " MOMTHL Y Gf;:APH " 
21 t10 ? : ? " TYPE AMOUHTS FOR EACH MOtHH: " : ? 
2120 ? " QO NOT USE HEGAT I \/E t10Ut<ff'3 ":? 
2200 TRAP 2200 : ? , "JAH=";: IHPLIT JAt·l: AMT( D =.JAH: TRAP 4000£1 
2210 TRAP 2210 : ? , "FEE:=";: IMPUT FEE:: AMT ( 2) =FE8: TRAP 4000£1 
222£1 U :AP 2220 : ·;· , "MAR=";: IHPUT MAR: AMT(3 ) =MAR: TRAP 4000£1 
223£t TPAP 2230: ·;• , "APR="; : IHPUT APF:: AMT( 4 ) =APR: TRAP 40£100 
2240 TRAP 2240 : -;· , "MAY="; : I HPUT MA'i': AMT ( 5 ) =MA'r' : TF:AP 4000€1 
2250 TRAP 2::50 : ? , "JUM="; : I ~!PUT JUM: AMT ( 6 , = JUM: TRAP 4000£1 
2260 TRAP 2260? ,"JUL= ";:IHPUT JUL AMH7 ) =JUL:TRAP 40000 
2270 TRAP 2270 ? , "AUG=";: ItlF'UT ALIG AMH8 ) =AUG : TRAP 400£10 
22Ei0 TRAP 22:::0 ·-;- , "SEP="; : INPUT SEP AMT<9 ) =SEP: TRAP 4000£1 
2290 TRAP 2290? ,"OCT='';:INPUT OCT AMT C10)=0CT :TRAP 40000 
230(1 TRAP 2300 ? , "HOt,1= " ; : I MPUT HOL..' AMT ( 11 ) =t·lQl.J : TRAP 400£10 
:.;:rn TFcAP 231£1 ·;· ' "C•EC="; : IMPUT DEC AMT ( 12 >=DEC: TRAP 400£10 
24•30 RETURH 
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Card Games 
in Graphics 
Modes 1and2 
Will iam D. Seivert 
Have you ever wanted to design a card game to play 
in Graphics Mode 1 or 2, only to find that you 
couldn't get the suit characters (heart, spade, dia­
mond and club) to appear on the screen at the same 
time as the characters A, K, Q, J and the digits 0 
through 9? 

Graphics modes 1 and 2 use the character base 
pointer (CHBAS, location 756) to point to the table 
defining the character sets. When location 756 con­
tains 224, you get uppercase letters and the digits 
and normal punctuation. When you set it to 226, 
you get small letters and the graphics characters, in­
cluding the characters for the suits. Since only 64 
characters are available in these modes , you can ' t 
have both at the same time! 

Try this in Direct Mode: 

GRAPHICS 2: PUT #6,ASC(" ]"):POKE 756,226 

When the POKE takes effect, the right bracket 
changes to its graphics equivalent. (So does the rest 
of the graphics window!) The table to look at is in 
the BASIC Reference Manual, Table 9.6 . 

The 224 or 226 that you POKE into location 
756 is the Most Significant Byte (MSB) of the start 
address of the character set table. Since these tables 
are in ROM, they cannot be changed directly. Also, 
since only the MSB of the address is used, the table 
must begin on a page boundary . 

It takes a lot of work and space in BASIC to 
hold the table and ensure that it is on a page boun­
dary. However, there is an easier way! 

The following BASIC subroutine will do the job. 
25000 REM REDEFINE CHARACTER SET AND 
REPLACE [/) > WITH 
25001 REM DESTROYS TRAP, USES STRING STS 

AND VARIABLES I AND J 
25010 J = (PEEK(106)-8)°256 
25020 IF J < = PEEK(144) + 256.PEEK(145) THEN? 

" PROGRAM TOO LARGE TO REDEFINE CHARS": 
GO TO 25120 

25030 FOR I = 0 TO 1023 
25040 POKE J + I ,PEEK(57344 + l):NEXT I 
25050 J =J + 472 
25060 TRAP 25070:DIM STS(32):TRAP 40000 
25070 ST$ = " (• - See below for keyboard keying 

sequence) " 
25080 FOR I = 1 TO 32 
25090 POKE J + I-1 ,ASC(STS(I I)) 
25100 NEXT I 
25110 POKE 756,PEEK(106)-8 
25120 RETURN 

Now I'll explain what this does by li ne number . 

25000,25001 Just some documentation (Remember 
that GOSUB 25000 will work , BASIC will skip the 
REMs). 

25010 Location 106 contains RAMTO P, th e number 
of pages of RAM . Subtracting 8 leaves enough room 
for graph ics modes 0, 1 and 2, and allows space for 
the new character set table. Thus , J is the address 
where the table will start. 

25020 Locations 144 and 145 conta in MEMTOP 
which is BASIC's current top of memory. If, at the 
time the subroutine is called, the program is already 
too big to allow for the new table , we won't do it 
and leave. This implies that all arrays should be 
DIMensioned and variables defined before calling the 
subroutine . 

25030,25040 This loop moves the original table 
(57344 = 224*256) from ROM to the new location in 
RAM . 

25050 Each character uses 8 bytes ( 1 byte per TV 
scan line) to define which pixels should be on for the 
given character. Adding 472 ( = 59*8) to the starting 
address gives the address of the left bracket ([) 

character. 


25060 The TRAP is used so that if the subroutine is 

called more than once in a run, we won' t get ER­

ROR 9 (String DIM Error) . We need 32 bytes for 

string ST$ ( 4 characters times 8 bytes per character) . 

Then we cancel the TRAP so other errors don't 

come to this routine. 


25070 Now we define the bytes for the four suit 

characters . The keying sequence after ST$=" is: 

CTRL comma, 6, ESC TAB, ESC T AB, greater­

than, ESC CTRL minus, CTRL H, TRL comma, 

CTRL comma, CTRL X , less-than, ESC BACK-S, 

ESC BACK-S, less-than, CTRL X, CTRL comma, 

CTRL comma, ESC CTRL minus, ESC CTRL 

minus, lowercase W, lowercase W, CTRL H, ESC 

CTRL minus , CTRL comma, CTRL comma, 

CTRL X, less-than, ESC BACK-S, ESC BACK-S, 

CTRL X, less-than, CTRL comma, and the closing 

double quotes. 


25080 Start the loop to put the bytes. 


25090 Convert one character at a time to its 

ATASCII value and POKE it in the appropriate 

locat ion. 


25100 Finish the loop. 


25110 Put the address of the new tab] in CHBAS 

(location 756) . 


25120 Return to the caller . 


That's all there is to it! Of course this method will 

work for any characters you want to redefin . All 

you have to do is decide which charact rs yo u can do 

without, and the bit patterns of the characters you 

want . 


With the above routine as it is , if ou want a 
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heart, use the left bracket, etc. Use PUTs to the 
screen for the characters you want. Remember that 
you can use inverse-video and/or add values to 
change colors. 

For example , without using any SETCOLOR 
statements, try 

GRAPHICS 2: GOSUB 25000 
PUT #6,ASC("inverse-video of right bracket" ) 

to get a blue Club, or 

PUT #6,ASC("inverse-video of left bracket")+ 32 

to get a red Heart. 

A few words of warning 
Every time you change graphics modes (even 
GRAPHICS n + 32 which doesn ' t change the 
screen), the Operating System resets location 756 to 
224, pointing to the normal character set. If you 
want the suit characters back again, just GOSUB 
25110. 

Also, if you use a graphics mode greater than 2, 
you might destroy the table. So you will probably 
want to GOSUB 25000 after coming out of graphics 
mode 3 or above. 

Of course you do not have to use the same line 
numbers , and you might want to remove the 
memory overlap check at line 25020 , but that ' s up to 
you . 

Try it! You ' ll like it! 

Keep Those Cards 

and Letters 


Coming 


COMPUTE! 

Needs You! 


Address articles. programming notes 

and comments to: 


The Editor 

COMPUTE! 


P.O. Box 5406 

Greensboro, NC 27403 


Quality Software"' offers important software to 
owners of ATARI 400 and BOO computers. All 
programs are on cassette. 

ASSEMBLER by Gary J. Shannort Create your own 6502 machine 
language programs with this easy-te>-use irt-RAM editor/assembler. Requires 
16 Kor more of RAM to operate. Look at all the features you get for less than 
$25! 

• Insert, delete, edit source code lines 
• Save source code on cassette 
• Save object code (any part of memory) on tape 
• Print out assemblies 
• View and modify memory 
• Pseudo Ops: ORG,OBJ,EOU,HEX.ASC,DA,DS,END 
• Printer and video control (PON,POF,VON,VOF) 
• All 6502 mnemonics plus BLT,BGE 
• Commenting allowed 
• Error checking 
• 	Documentation includes notes on interfacing 

machine language to BAS IC 
• Price -$24.95 

8502 DISASSEMBLER by Bob Pierce. Th is neat BK BASIC program 
allows you to disassemble machine code and print out the disassembled 
listing. If you have more than 8 K of memory, programs in RAM can be 
disassembled. Operating System ROM and the BASIC ROM can be 
disassembled on any size ATARI. Also works as an ASCII interpreter, 
translating machine code into ASCII characters. $11.95 

FASTGAMMON~ 

by Bob Christiansert The most popular 
backgammon-playing program for per­
sonal computers is now available for :~; ;··:· ;' . ~ 
the Atari. This is the best-playing 
version so far, and includes the option 

mu11:1::J 1 :!"t:J•91 
I • MOOCZ •t•U• · I (l~UU" Ito enter your own dice rolls. Set the 

display speed to your liking-play fast 
or slow. Beginners find.it easy to learn 
backgammon by playing against the computer. and even very good players 
will find it a challenge to beat FASTGAMMON. Includes 12 pages of 
instructions that include the rules of the game. Written in machine language. 
Requires only 8 K of RAM. $19.95 

rAi'!I ~60~~~~ui~~.~~9~~ 

~ Telephone 24 hrs . 7 da ys a week: (213) 344-6599 

WHERE TO GET IT: Ask your nea rest Atari dealer to see Quality Software 's Atari 
programs. Or. if you prefer. you may order directly fr om us. MasterCharge and 
Visa cardholders may telephone their orders and we wi ll deducl $1 from ord ers 
over $19 to com pensate lor phone charges. Or mai l your order to the _add ress 
above. Ca l1 lorn1a residents add 6"o sales tax Shipping Charges: Within North 
America orders must include $1.50 fo r first class shipping and handling. Out· 
side North America the charge for ai rmail sh1pp1ng and handling is $5.00. 
pa yable tn U.S currency 

AIARI ATARl ~ OO . and AIARl800 ha" een tradema1;ed Aa11 Pmonal Computor Systems a Wa 1 11~r 
Commumcat1 ons Com panv 
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Using TAB in 

ATARI BASIC 

Jomes L. Bruun 
As most of us have discovered , ATARI BASIC has 
no TAB fu nction . That is , you can ' t do a TAB(15), 
as you are used to doing in some other BASICs . 
However, BASIC was initially designed for use on 
large systems which might have several different ter­
minals with different TAB keys. The solution was to 
create the familiar TAB fun ction. 

The ATAR I machine is a new breed of ca t. The 
designers weren t faced with an unknown remote ter­
min al , so a TAB could be created which worked like 
the TAB on a typewriter - only better . 

Because of the interaction of the CONTROL, 
SHIFT and normal keys on the ATARI keyboard , 
all TAB funct ions can be placed on the same key. 
TAB tabs, CTRL-CLR clears the tab at the cursor 
position , SHIFT-SET sets the tab at the cursor posi­
tion . This combinat ion of keys works just like the 
TAB functions on a typewriter. T o clear a TAB 
move the cursor to the TAB posit ion , (ju st press 
TAB) and press the CTRL and CLR keys at the 
same time. To se t a tab, move the cursor to the 
desired position and press SHIFT and SET. To use 
the tabs, just press the T AB key, and the cursor will 
move to the next tab se tting. 

Using the TAB functions within a program is 
similar. All you need to do is place the characters for 
these fun ctions into a text string and print them . 
They mu t be inside a text string to fun ction . To get 
them inside a tex t string just press ESC before the 
desired fun ction and the characte r for that function 
wil l appear on the screen . 

As an exam ple the fo llow ing program was writ­
ten and tested on an ATARI 800 by the author. 

10 DIM CLEARTABS( l l ) 
20 CLEARTABS = " ESC T RL- LR ESC TAB E C 
CTRL-CLR E C TA B 
ESC CTRL-CLR ESC TAB ESC CTRL-CLR ESC TAB 
ESC CTR L-CLI~ E. C TA B ESC CTRL- LR " 

Thi . sequM n e create a strin g variabl e called 
LEARTAB$ which conta ins eleven chara ters. 

When printed this strin g will cl a r the current TA B 
a nd th e next five. Thi · should clear all tabs th at are 
set in most programs. If few 'r tabs are present , no 
harm is done. T h rema ind 'I' of th e program il­
lu crates their use . 

:rn PRINT "E C CTRL-CLEAR " : REM CLEAR CREEN 
40 PRI T LE RTABS : REM LEAR T B 
50 PRI T ".JA UA RY E,'C SH!FT-.'ET3t " 
60 PR! T '·FEB R ARYE ·c TAB " 
70 PRI T ":v!A R ' H E'CTAB28" 
80 PRINT " APR I LES ' TAB'.lO ' ' 
90 STOP 

Line 40 print "J A UAR 'i 31 " and se ts th · tab a t 
the 3 in 3 1. Line 50 prints " FEBRUARY 28" and 
so on. otice that the tab character is mbeded in 
the text. Here is another example: (Add thes lines 
to the previous ones.) 

1 0 Pl INT " E CTRL-CLEA R " 
110 PR! T LEARTABS 
120 PR ! T " ESC HlFT- ET>l !BER E C SHTFT­
SETSQUARE' ' 
130 FOR 0 T = I 10 10 
11W PRINT "E . TAB";CO T ;" E. T A B" : 0 r 
COUNT 
15 EXT COUNT 
160 END 

As we left this program we could have cleared the 
tabs. Since w didn 't th y arc st ill se t. Try them. 
This ·hou ld giv yo u a sam pl of th way tha t TAB 
wo rks on th e ATARf. Different and I think better. 
Run the program, ex periment, and write to tell of 
the man els tha t you have di covered in your 
ATA RI. 

PRESCHOOL FUN 
( l 6K BASIC) This rea iness program 

has two parts with several individual mod· 
ules. Part one reinforces color, shape and 

number recognition. Part two has units on 
upper and lower case letters and directions. No 

reading required. Full color graphics and sound. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ca55. SI S.00 

MATH FACTS - LEVEL 1 
( 16K BASIC) First in a seri es of self·paccd instructional 

programs for elementary school children. The program auto· 
mat1cally advances 10 the next unit when the child has mastered 
80% of the work generaled by the computer. The previous unit 
will be reviewed if the ch ild cannot master 50% of the work in a 
particular unit Concepts covered are: numbers. number place· 
ment and number words ( I ·20). addition and subtraction (visual 
and abstract). (Grades K·2) . . . . . . . . . . cass. SJ S.00 

CRIBBAGE 
(24K BASIC) Play cribbage with the computer at two different 
levels: As a beginner. the computer will point out your errs wi thout 
penal1Z1ng you. But watch out! At the intermediate level. the 
computer will peg your points if you don't . . . . cass. S l S.00 

CASINO I 
(16K BASIC) Try your luck at the Lucky Lady . . . Play 
B.LACKJACK . .. The computer wUI be the dealer for you and your 
fri ends ( 1-4 players). You can split and double your hand as you 
attempt lo break the house. OR hit it big on the SLOT MACHINE. 
Two programs on one tape.. .. .. . . .... . . . . cass. st 5.00 

•ATARI is a trademark of Atari . Inc. 

)i:H.E.S. I.S. Please add SI .SO for shipping 
P.O. Box 147 Mich. residents add 4 % tax 
Garden City. Ml 48 I 35 WRITE for FRE FL YER 
or call (3 13)59S-4722 forC.O.D. DEALER INa.JI WELCQ\\E 
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Pokin' Around 

Charles Brannon 
Perhaps one of the most useful commands in BASIC 
is POKE. Why? Because POKE allows you to do 
some things that cannot be done as easily in BASIC . 
I recall the earlier days of the PET, where every time 
a nifty memory location was discovered , it was 
published with glee -- indeed, they were real "tid­
bits ' '. Nowadays , however, there are several very 
good memory maps that document the inner work­
ings of the PET quite well . 

In the Atari Basic Reference Manual, there is 
an appendix entitled " Memory Locations" (Appen­
dix I). Although it is not a true memory map, since 
it is incomplete, it does list some very interesting 
locations. 

During the execution of a program, the cursor 
does not disappear. Rather, it moves with the print 
statements and sometimes is left behind, cluttering 
up the screen with little white squares. Fortunately, 
the visibility of the cursor can be zeroed out with a 
simple statement: POKE 752, 1. To restore the cur­
sor, press the BREAK key or POKE 752,0. The 
well-known problem of the non-standard behavior of 
the Atari's GET statement has led to the discovery of 
memory location 764. Here is stored the code 
representing the last key pressed. This is not in 
ATASCII, but is a code used in the scanning of the 
keyboard . If no key has been pressed, a value of 255 
will be found here. I first found this technique right 
here in COMPUTE. In "Adding a Voice Track to 
Atari Programs", the author instructed to use a 
subroutine like this to check if a key has been press­
ed : 

lineno IF PEEK (764) = 255 THEN lineno (same lineno) 
lineno POKE 764,255: RETURN 

The first statement waits for a key to be pressed; the 
second discards that keypress by making BASIC 
think no key was pressed so that the keystroke would 
not be printed accidentally. 

An example of how POKEing can be easier to 
use than a BASIC equivalent is to directly control 
the five color registers. After all, they too are only 
mere memory locations. Locations 708-712 corres­
pond. to SETCOLOR color registers 0-4. Using the 
n~tatwn_SETCOLOR aexp,aexp,aexp where aexp is an 
anthmet1cal expression that will evaluate into a 
num~er, the first numb.er is from 0-4, so use the ap­
propnate memory location. Then multiply aexp 
nui:nb~r two by 16 and add the third number to it. 
!his gives you an integer in the range 0-255. Now 
~ust enter POKE COLR, NUMBER where COLR 
is the memory location of the color register and 
NUMBER is t~at number you obtained. Figuring 
out what color is already being displayed is done in 

the reverse fashion . Get the contents f the color 
register with PEEK(COLR), and assign it to some 
variable, say X . (e.g. X = PEEK(COLR)) Divide X 
by sixteen, throw away the fraction using 
Y = INT(X) , then find the luminanc (aexp #3) with 
L = X-16*Y. Now you can set the color by basic with 
SETCOLOR COLR-708 ,Y,L or you can just store 
the numbers so you can meditate on them at a later 
date. 

Here are some more memory locations you 
should look into: 
656: Cursor row 
657 & 658: Cursor column 
53279: Monitors the Console keys (OPTION, 

SELECT, START) Different bits of the binary 
equivalent number indicate which one is being 
pressed. Bit 2 =Option; bit 1 = Select; bit 
0 = Start 
The appendix says to POKE 53279,0 before 
reading. 

53775: If bit 2 = 0 then the last key is still being pressed. 

EXPERIMENT! 


Have fun with these memory locations you hackers! 

You beginners -- step right up and add several new 

functions to your repertoire! 


I want to leave you one more thi ng to try 
--POKE 755 ,6. It's weird! (You can get it back to 
normal with POKE 755,2 or by pr ss ing RESET. © 

Please send me your: 

D BK to 16K RAM expansion kit ($79.00) 
(My check is enclosed) 

D Software Catalog 

----- STAfE ____ ZIP ___ _ 

Send to : ~ IT\OSAIC 
ELECTRONICS 

P.O Box 748 (CC ) Oregon Ci !y , Ore on 97045Mosa K: Eloetromcs is in no way alflliated wi t~ A tan 
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r..iuersaWare torvour ATARI® 
MIND BOGGLERS-I 

THREE THOUGHT PROVOKING MIND BOGGLERS FOR YOUR ATARI ® 400 OR ATARI ® 800 

CAPTURE 

A strategy game in which you and your 
computer fight for control of the board. 
Based on the popular game Othello™. A 
challenge at any level of play. Features 
computer vs. player, player vs. player or 
computer vs. computer. 

MYSTERY BOX 
Shoot rays into the mystery box to find the 
hidden atoms. Increase the number of 
atoms to increase the difficulty but don't 
hide too many or your mind may be 
permanently boggled. 

SIMON SAYS 
A memory teaser in which you must repeat 
the computer's pattern. The game adapts 
to the players skill level, as you get better 
the game gets harder. 

ALL THREE GAMES FOR ONLY 
MIND BOGGLERS-1$15. 95 CASSETTE OR $19.95 DISK.• 0 Cassette S15.95*Requires 16K cassette or 24K disk. 0 Disk $19.95 

Check your local dealer or order 

direct. 


NAME 

Dealer inquiries invited. 
ADDRESS 

CITY STATE ZIP CODE 

Calllornla residents add 6% sales tax 

r.1 Uersa Campu1ing • Im:: •887 Co""'togo Cl,cle • NewbU<Y Pak. CA 91 320 (805) 49,;1956 

ATARI® is a registered tro dernor1< o f Atari Inc . 
OTHELLO •• Is a trodemor1< of CBS. Inc 
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Winning Star 
Raiders 
William L. Colsher 
Star Raiders . . . as a Ferrari is to a Ford so is Star 
Raiders to any other computer game yet introduced. 
Burned into SK of imperishable ROM (there are 
rumors of an unreleased 16K version), using all of 
the Atari computer ' s audio/visual capabilities , Star 
R a iders has revolutionized our ideas of what a per­
sonal computer can be made to do . 

But Star Raiders is not a simple game. Taking 
all the best from Atari ' s arcade and TV game ex­
perience and adding the complexities that a full­
blown co mputer makes possible tar Raiders is 
endle sly challenging . The twelve lavishly illustrated 
pages of the instruction manual a re adequate for the 
new user but it soon becomes apparent that advice 
from an experienced player would be of incalculable 
aid. 

Of course, the most important source of infor­
mation is the manu al supplied with the game . You 
must know how to shoot and manuver, what the best 
speed of your ship is , etc. For the remainder of this 
article I will assume that you have at least those 
minimal skills. 

In the section titled " VII . RATI G " is a for­
mula which is used to establish you rating at the end 
of a game. ( It is given in Figure 1 here.) You can see 
that the two most important factors in your score are 
1) finishing the game (i.e . ge tting all th Zylons) and 
2) doing it with a minimum of nergy expend iture. 
Time is surprisingl y unimportan t. Since it is divided 
by 100 it will rarely cost you more than 5 to 7 points 
at the Pilot level. (I'll use Pilot as a n av rage l ve l. ) 

T here are a number of techniqu es for reducing 
energy usage. The most import a nt one for the begin­
ner is : DO 'T FI R E ' TIL YOU SEE THE 
SUCKERS 0 THEIR TE TACLES! When I 
first pl ayed Star Raider I often wasted hundreds of 
energy units on a sin g! Z ylon . It cos ts 10 unit s 
every time you fire ; ma ke every hot count. 

Chasing the lousy zwilnicks• aro und a sector is 
another good way to waste energy. Quite often the 
Zylons will come to you ! You an save literally 
thousands of energ units in th e course o f a game by 
lying craftil y in wa it. A coroll ary o f this rule is 
" ever Fight on the Run ' '. As soon as your attack 
computer indicates a range of about 120 stop a nd 
wait - th y ' ll com e to you. 
(Remember that your best sp d is 6 on th 
control") 

With a little practice you wi ll find that it is 
possibl to avo id most of th e ·hots fired by the Zylon 

dogs. This is made easier if you are dead in space, 
letting the Zylons do the running around. Simply by 
keeping your eyes open and steering around the shots 
you 'U find that you ' II only take 3 or 4 hits during the 
course of a Pilot level mission. When you realize that 
each hit o n your shields costs 100 unit s this little bit 
of strategy begins to make a lot of sense . 

In all but the novice level, Zylon fire is capable 
of doing considerable damage to your ship . For­
tunately, unless you lose your shields they can't 
destroy you . But they can make the gam ha rd to 
play. The only things that you actually need to figh t 
the zylons are your shields and your photons. 
Everything else just makes the game easi r. For ex­
ample , you will rarely need your Sector Scan; if it is 
destroyed th re is no need to return to a starbase to 
get it fixed. Your engines are necessary only if 
you've found a need to chase the Zylons. If they've 
been coming to you (and it seems to vary from game 
to game) engines just waste energy . If you lose your 

ub-Space Radio it should be repa ired as oon as 
possible but don't break off a battle if it goes. Finish 
up and then go get it fixed. (If you can, make short 
jumps into Zylon infested sectors on your way to a 
Starbase; you might as well make good u e of th e 
trip.) 

If your computer goes you have something of a 
problem . It is possible to carry on your m iss ion 
without it but ... You won t be able to tell how far 
away the Zylons in your sector are. It will be difficult 
to steer in H yperwarp sin ce the cross-hai rs on your 
display will be gone . If you are engag d wi th the 
enemy continue the battle. Then try to frnd your way 
to a scarbase. (It is considered very poor form co draw 
the cross-ha irs on your monitor scree n .) 

Your hyperwarp can be your worst. n ·my in 
terms of energy usage. If you refer to se t ion '' V . 
E ERGY USAGE" you will find a table (repro­
duced in part in Figure 2) which gives th e cos t of 
hyperwarp jumps in energy units. You can see from 
the ta b! that a jump o f 5 seccors cos ts 500 unit s . A 
j ump of 4 ctors and th en 1 c tor will st only 360 
units . A rule should be ob\·ious : " EVER JUMP 
MORE THAN 4 SECTORS AT A TI IE". You 
should be aware that th e re are 'dead zones ' tn 
some ·e tor th at wi ll ·o n idera bly reduce th ·ost of 
a j ump . K e p an ye ut for th em but do n ' t pend a 
lot of tim e looking e ither . 

There a re a number of what might be call ed 
" fin esse" mechods of sav in g en · rgy in addition to 
th e ob i us one li sted a bove . For xa mpl e , it re­
quires abou t 10 second to refuel/r pair a t a sta rbase . 
If you turn o ff your cree ns and computer when you 
reach a ba e sector you ll save a t least 25 units of 
energy . (Of course, th er is the da nger of ra mming 
a n as tero id , but th a t ha nce is quite mal l. ) enera l­
ly turning off your cr ens when th cy' r not needed 
is a pretty good idea. At 2 energy units per second 
you can save quite a lot over the course of a ga me. 
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Another trick to save a Ii ttl energy is to use the 
P(ause) control when you're looking over the galactic 
chart. That way you can take your time in planning 
your course without losing any game time or energy . 

Once you've played a few games of Star Raiders 
a number of facts about the Zylon strategy become 
evidenl. First, they all move in the same direction. 
Second, after a game has been in progress , they tend 
to bunch up around a starbase. As soon as that starts 
to happen you ' ve got 'em. Since they are bunched 
up you ' ll only use a little energy in getting from one 
infested sector to the next. That means a better score 
for you (but be careful you don't lose a starbase in 
the process!). 

Another point in the Zylon strategy that is men­
tioned in the manual but often overlooked is that the 
Zylons move only when the clock ticks 00 and 50. If 
you notice the clock getting close to one of those 
numbers wait the few seconds before jumping. You 
may jump to an empty sector (the Zylons having 
mov d while you were in hyperwarp) and waste 
energy or you may find a jump better than the one 
you had planned after the enemy has made it 's 
jumps . 

Of course, the best way to score on the Zylons is 
to practice. Don ' t drop out of a game if things are 
going poorly . Chances are you II learn a lot more by 
fighting your way out of a spot than by quitting. You 
may get a low rat ing but remember: it's only a game. 

(In case you ve been wondering, my high st score 
has been Commander, Class 2.) 

Figure 1 

RATi i G =6(# E EMY DE TROYED) - E ERGY SED/ 100 
- LENGT H OF TIME/ IOU - 18 # STAR BASE DESTROYED 

BY f~ EMY) - 3 (II STAR BA ES DE TROYED BY YOU) + M 

VALUES FORM: 
MISSION MISSION 
LEVEL COMPLETED 
N°'·ice M=80 
Pilo1 M =76 
Warriur I =60 
C0mn1a ndc.:r 1 = 111 

RATING MISSION 
SCORE 

R ooki" 48-79 
Novi re 80-111 

MISSION STARSHIP 

ABORTED DESTROYED 


M = 60 M = -40 

M =60 M = -50 

M = 50 M = -+O 


M • 100 M = -90 


Ensign I 12- 1+3 
Pili I I41~-175 Figure 2 
Ace 
Lieu1cna111 
\!Varrinr 
Cap1ain 
Com 1na nd1'1' 

1ar Co111mandcr 

176- 191 
192-207 
208-223 
22+-239 
2·10-27 1 
272-303 

Hypcrwarp 
Distance 

0 
I 
2 
3 
4 
5 
6 
7 
u 
9 
10 

••• 

Energy 
Drain 

100 
130 
160 
200 
230 
500 
700 
llOO 
900 
1200 
1250 

• •• © 

Program Note: 
J1'.ynn Smith, ofMOSAIC Electronics, sent in this "selj­
explanatory" program. R CL 

1 REM MOSAIC ELECTRONICS 
2 REM WYNN SMITH 

Lines 10-22: Display information for the user 
to r ead while waiting for the next di splay_ 

10 GR. 0 
12 PRINT "NOTICE THE FOLLOWING" 
14 PRINT "1. •. USER DEFINED CHARACTERS" 
16 PRINT "2 .•. UPPER & LOWER CASE CHARACTERS" 
18 PRINT "3 ••. 3 GRAPHIC MODES SIMULTANEOUSLY" 
Lines 25 - 27 : Subroutine line numbers 
25 MOVE = 500 
27 CREATE = 600 
Lines 30- 50 : Move uppercase character 
descriptions to RAM 

30 CHADR = 57600 
40 NNEWADR = 8448 
45 COUNT = 255 
50 GOSUB MOVE 
Lines 60-80: Move lowercase 
60 CHADR = 58112 
70 NNEWADR = 8192 
75 COUNT = 255 
80 GOSUB MOVE 
Lines 84-90: Move numb e rs 
84 CHADR = 57504 
86 NNEWADR = 8384 
88 COUNT = 39 
90 GOSUB MOVE 
Lines 100-120: Creates 
100 Al = 8664 
110 A2 = 86 95 
120 GOSUB CREATE 
Lines 130-150: Creates 
130 Al = 8192 
140 A2 = 8199 
150 GOSUB CREATE 

logo characters 

a space character 

Lines 16 0-190 : Data for logo characters 

160 DATA 63 , 7 ,3, 49 , 56 ,6 0 , 60,0 

170 DATA 248,192,128,24,56 ,1 20,120 , 0 

180 DATA 255,255,255,238 , 231 , 227,227,0 

190 DATA 0,224,248,124,30 ,142,142,0 

Line 200 : Data for spac e character 

200 DATA 0 , 0,0,0,0,0,0,0 

Line 210: Graphics 2 + 16 

210 GRAPHICS 18:SETCOLOR l,4,8 : SETCOLOR4 ,13,0: 


SETCOLOR 0 , 8 , 8:SETCOLOR2,13,0 
Lin e s 220-230 : Change display list 
220 LOC = PEEK(560) + PEEK(561)*256 
230 POKE LOC+6,6 : POKE LOC+7 ,3 
Line 240: Point character generator to RAM 
240 POKE 756 , 32 
Lines 250-30 0: Print text 
250 ? #6 ;" OSAIC " 
260 ?16;" %, %142/ -) #3 " 
270 ? #6;"PO BOX ;8 < OREGON CITY OR = ; 089" 
280 ?#6:?#6:?#6 
29 0 ?#6;"1 l 03 %2 D%&" 
300 ? 16;?#6; "UPPER !.$ , / 7%2 # ! 3%" 
Lines 500-530: Move ROM into RAM 
500 FOR OFFSET = 0 TO COUNT 
510 POKE NNEWADR + OFFSET, PEEK (CHADR + OFFSET) 
520 NEXT OFFSET 
530 RETURN 
Lines 600-640: Create 
600 FOR ADDR = Al TO 
610 READ BITPAD 
620 POKE ADDR , BI'I'PAD 
630 NEXT ADDR 
640 RETURN 

new characters 
A2 
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Coded Data 
For OSllP 
Charles Stewart 
I have had my OSllP for several months now and 
hav: a number of word game programs including a 
version of Hangman which I utilize for my children's 
spelling words . The OSI has a nice feature of listing 
on the screen the program as it loads from cassette . 
This is fine for checking proper program loading and 
:ecorder _levels etc., but at times a method of hiding 
mformatton would be useful particularly in word 
games where you don't want the player to have ac­
cess to the word list. 

In search of a solution to this problem I have 
written a program which hides the information in 
DATA statements in ASCII code and writes DATA 
statements so that a file of words can be generated 
and inputed to the host program such as Hangman . 
The program to convert raw data to ASCII follows : 

3 REMSET G$ TO DATA DIM VAR AS LARGE 
AS MEMORY PERMITTS 
5 G$ = " DATA":X = 1:DIMA$(50) ,X(50),Y(50) : 
7 INPUT"DATA LINE TO START" ;DA 
8 INPUT"INCREMENT BY"; IN 
10 REM TO END TYPE••• TO QUESTION 
'WORD TO HIDE' 
20 INPUT"WORD TO HIDE";A$(X):IFA$(X) = 
"*"THEN50 
40 X =X + l:GOT020 
50 PRINT"SAYE CODED WORDS": INPUT 
" RECORDER READY";BS:SAVE 
85 FORX = lTOlO:PRINT:NEXT:X = 1 
95 IFAS(X) = '' *''THEN 140 
97PRINTDA;GS;: FORW = 1TOLEN(AS(X)): 
HS= MID$(AS(X),W.,1) 
112 PRINTASC(HS); :NEXT 
115 PRINT:DA =DA+ IN :X = X + 1 :GOT095 
140 PRINTDA +IN;GS;" -1":POKE517 ,0 
150 STOP 
Listing No. 1 

How It works: 
Line 5 GS is set to ' DATA', var X s t to 1, DIM 
var to the number of words you want to hide, I used 
50 in my example. Line 7 sets the starting point of 
the generated data statements and should reflect free 
line numbers preferably at the end of your host pro­
gram, line 8 is the increment value. Line 10 ends the 
input portion when a '•' is inputed to the question• 
" Word to hide" and moves to the output section in 
line 50. Line 40 increments x by 1 and starts the 
loop over again. 

Lines 50-85 place the co mputer in th ' sav 
mode, reset X to 1 and check for the end flag . Line 
97 prints the line number selected in line 7 and 
prints GS and the coded information , ·i .e . W is et to 

the length of the coded word. H$ is se t to the letter 
in AS for each increment of th e for next loop. Line 
112 prints the two letter ASC rT code and returns for 
the next let ter in AS. Line 115 increments the DATA 
statement by the number selected in line 8 , X is in­
cremented by 1 and loops to line 95 where end flag is 
checked . When th e last word is coded the end fl ag is 
set and line 140 is executed giving an nd of DATA 
fl ag for th e decoding program . 

The resulting data may be stored on tape and 
inputed to your word game or any program you may 
wish to hide dat a in . A lile of ASCII data may be set 
up allowing ch ildren's spell ing words, tc. to be in­
puted to the host program . The host program must 
also contain the following decoder program. 

300 DIMX(50) :RESTORE:X = 1:DIMA$(50):DIMJ 
(50),R$(50), Y(50) 
305 REM READ CODED WORDS C HECK FOR 
END FLAG 
310 READA$(X):IFA$(X) = " -1 "THE 430 
320 REM GET ASCII CODED DATA 
330 FOR] = 1TOLEN(A$(X))STEP4:B$ = MID$(A$ 
(X)J ,1) + MID$(A$(X) ,J + 1, 1) 
350 REM CONVERT DATA TO RAW ASCII 
360 R =YAL(B$): R$Q) = CHRS(R):NEXTJ 
400 REM ADD $TOGETHER TO RETEVE 
WORD 
410 A$(X) = R$(1) + R$(5) + R$(9) + R$( 13) + R$(17) 
+ R$(21) + (21) + R$(25) + R$(29) + R$(33) 

411 A$(X) =AS(X) +R$(37) + R$(41) + R$(45) 
413 FORY51T050STEP4:R$(Y) =" " :NEXT 
415 REM PRINT WORD LIST 
417 PRINTA$(X) 
420 X =X + l :GOT0310 
430 STOP 
Listing No. 2 

How It works: 
Line 300 DIM YAR to the maximum number of in­
puts required by the host program operation, restores 
the data pointer and sets X to 1. The coded data is 
read in line 310 and checked for end of data fl ag. 
Line 330 retrieves the ASCII code for each letter, i. e . 
sets B$ to the two character code representing one 
I tter (89 = the letter ' Y') for the length of the data 
lin . Line 300 converts th numb r code to the letter 
and line 410 retrieves the hidden word . Line 413 
erases R$, (utilized in 410) in preparation for che 
next word. Line 417 prints the word list, shown here 
for example only. Line 420 increment X and returns 
co the b ginning of the loop . 

When the program is run, A$(x) is set to the 
hidden words, there are various methorls utilized in 
games to randomly select the word used but with this 
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method you can just increment X by 1 each tim , the 
user wants lo play aga in thu s eleminat ing the 
possibilit y of th e sel ction of the same word twice. 

1000 DATA 67 79 77 80 85 84 69 3 2 73 73 
1010 DATA 80 46 79 46 32 66 79 8 8 32 53 52 48 54 
1020 DATA 71 82 69 69 78 83 66 7 9 82 79 
1030 DATA 78 46 67 46 32 50 55 5 2 48 51 
1050 DATA-1 
Figure 1: Exam pl of cod d data stat m ·nt s gene ra ted by 
Ii ting No. l 

OK 
RUN300 
COMPUTE II 
P.O. BOX 5406 
G R EE SBORO 
N .C . 27403 
BREAK I 430 
OK 
Figure 2. Decod ing of data abo\·e by program listin g 2 © 

O.S.I. Graphics 

Character Set 

W. Bla ine Garland 
We have had our OSI Superboard II (w ith 8K 
memo ry) for six months now , and with its help , my 
sons and I are continuously discovering something 
new in the world of 6502 Single Board Computing. 

Aside from the terrific low cost, one of the main 
reasons we chose th e Superboard IT was its extensive 
graph ics capabilities. H owever , in attempting to 
demonstra te to fri ends all the possibilities of the 
graphics character set, we were severely limited by 
leafin g throu gh " The Challenger Character Graph ics 
Refere nce Manual". The table lists all 256 
characters. W e then tried in vain lo explain to our 
fri ends how they are called to video display . 

R ecently, we developed a short, BASIC 
Demonstration Program which calls each character in 
the CG-4 ROM to the screen consecutively. The 
characters are identified by the numeric variable Y , 
displayed with the typicaJ POKE statement in Line 
110 and incremented on the screen with the FOR, 
NEXT loop at lines 80 and 170. The remainder of 
the program is essentially "window dressing" . 

Runnin g the D emo Program lists each memory 
location in decimal and each character in the CG-4 
ROM Character genera tor. It also indicates the two 
"spaces" in the set (locations 32 and 96) and the 
beginning and ending of the upper and lower case 
alphabet, numerals and punctuation which is the 
standard ASCII character set (locations 33 and 123 
respectively) . You can change the speed for in­
crementing characters on the screen by re ising the 
FOR, NEXT timing loop in line 150. With the loop 
set at 1 to 500, the 256 character set can be displayed 
in about three minutes. This must approach the 
maximum attention span of any non-computer ad­
dict ! You may also want to revise the program by 
deleting the ASCII characters and displaying only 
the 165 graphics and gaming symbols or vice-versa. 

Incident a lly, in developing the program, we had 
first tried call ing the characters to the screen using 
the PRINT CHR$ (X) function. For some reason 
locations 10 and 13 would only print a blank space 
on the screen. We would appreciate another 
Challenger User's insight into the error of our ways . 

To many readers, this program may seem 
simplistic. But to those of us who possess little ex­
perience and even less OSI documentation, it 
represents yet one more major step toward mastering 
the Superboard II and 6502 singleboard computing 
through "experimentation"! 

So the next time a fri end wants to know more 
abou t your micro-computer 's graphics capabilities, 
demonstrate to them - GRAPHICALLY! 

Program Li sting 
OSI Graphics Characters 
10 FOR X = l TO 29 : PRI T : NEXT 
20 FOR X = 54 11 9 TO 54215 : POKE X, 32 : NEXT 
30 PR INT" OST GRAPHI CS C HARACTER S ' : PRINT 
40 PRINT " IN G-4 C HARACTER" : PR INT 
50 PR I T " GENERAT R R M " : PRINT: PRI T 
60 FORT I TO 500 : NEXT 
70 I= 0 
80 FO R Y !TO 255 
90 1 = 1 + 1 
too PRI NT TAl:l(2) I TA l3(7) HRS(45) 
11 0 POKE 54095, Y 
120 IF Y = :l2 THEN PRINT TAB (12) " (SPACE)": PRI T : 

PR INT TAB (12) "ASC ll BEGINS" 
140 IF Y = 96 THE PRI T TAB (12) "(SPACE)" 
150 IF y = J23 THEN PR! 11' TAB ( 12) " ASC II E os·· 
160 FORT = 1 TO 500: 1 EXT 
170PR! NT 
180 NEXT Y ©190 E D 
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Atari 
Joysticks on 
the OSI ClP 
Charles L. Stanford 
One of the great advantages of the Ohio Scientific 
Chall enger 1 P and Superboard II computers is the 
easy yet effective graphics programming. The game 
symbols in the Character Generator ROM, plus the 
relatively simple 'POKE' programming of the screen 
refresh memory, opens many possibilities for games 
and other graphics simulations . The biggest disad­
vantage is the need to play through the keyboard in 
order to move the characters around the screen in a 
Gunfight, Tank, or Spacewar game. 

This article will provide both construction and 
programming details plus a short keyboard input 
tutorial for interfacing the Atari joysticks to the C 1 P . 
In addi tion, almost every detail is identical for the 
C2, C4 etc. This joystick was chosen for several 
reasons, but primarily because Sears, Roebuck car­
ries them at most reta il stores for $9. 99 each. They 
are also quite reliable and provide an easily interfac­
ed digital output rather than the analog signal of 
most other such devices. The article will also include 
a generalized program for using the joystick with 
your own games, as well as the program patches 
(modificat ions) needed to convert the Space In vader 
game included on OSI's sample cassette SCX-102 to 
joystick play . 

The Polled Keyboard 
First, a little background on the OSI 600 board ' s 
polled keyboard . Unlike most other computer input 
keyboards, it does not convert a key actuation direct­
ly into the appropriate ASCII code in hardware. 
R a th er , an input-output port at the address $DFOO 
(#5 7088) , connected to an X-Y matrix keyboard, 
allows key closures to be detected and translated in 
software. (Note : In this art icle, binary numbers will 
be prefixed '% ', H ex numbers $', and decimal 
numbers'#' .) Each row of keys can be set 'On' or 
'Off by poking a binary number to Lhe port address . 
For example , the instruction POKE 57099 ,127 ac­
tually sets the port input latches to th e binary 
number % 0111 1111. Thus rows 0 through 6 (s tar­
ting with 0 on the right) are held at ' 1' and row 7 is 
at 'O '. The computer program, whether in the ROM 
monitor or during a game in BASIC , then watches 
the port . If the key ' 7' is pressed, the program will 
·ee a % 1111 1101 at th port. Key '1' wou ld provide 
% 0111 1111 . Mor than one key being pressed 
simultaneously can also be detected. Press ing ' l ' and 
'3' would return the code % 0l01 1111 . Each of these 
binary numbers would , of course, be translated 

automatically by the basic assembler in to their 
equivalents in Decimal. Keys ' 1' and '3 ' being press­
ed at once would th us return a #95. The serious pro­
grammer should either develop a facil ity in conver­
ting numbers from binary to hex and decimal at will, 
or keep a conversion chart handy . R d r to your 
Graphics Reference Manual, Figure 3-2, for more 
details on the 600 Board polled keyboard 's physical 
layout and electrical connections . 

While you are programming th computer in 
BASIC , or if a running program asks fo r an INPUT, 
the monitor in ROM scans the keyboard constantly 
until a key closure is detected . Then the row and col­
umn are compared , and the appropria te ASCII code 
is returned to BASIC and to program storage. You 
can do the same thing in BASIC during a game by 
following the inst ructions in the Graphics R eference 
Manual for POKE' ing and PEEK ' ing the keyboard 
as described above . But even better, you can connect 
a joystick directly to the keyboard matrix and 
simulate keyboard input through the motion of a 
control lever or pushbutton switch. 

Keyboard Input Access Connections 
Jack J4, located on the left front of the 600 Board , 
includes connections to seven columns and to rows 1, 
6, and 7. This give access to twent y keys , which is 
more than sufficient for even the most complicated 
game setup. This jack takes a 12- pin standard Molex 
connector , which can then be connected through a 
cable to any other common multi-pin ocket, or 
directly to the game device . The CI P owner will pro­
bably prefer a more sophisticated sock t arrangement 
attached to the outer case, while the Superboard II 
requires only the Molex jack. 

A con nector ries which has b come increas in g­
ly popular in recent years , generall y known as the 
' D ' , 'DB ' , or R S-232 types, has been chosen by 
Atari for their various interface plugs and sockets. 
These connectors come in various configurations , 
and can have 9, 15, 25, 37 , or 50 pins . Atari uses 
the DB9S on the J oyst icks, and the DB9P on the 
computer case . This connector series is designed, 
however , so that a DB25P will accept two of the 
DB9S 's. Thus , I dec ided to use this connector for 
this project to allow easy wiring and p rmi t future 
k yboard connect ions. These plugs a re read il y 
ava il able from mail order houses su h as Jade, 
Jameco, et al. Please note that 'plu g and 'socket ' 
are the opposite you might expect ; th plug mounts 
on the panel, and the sock t is affix d to the cable 
end . 

It is relatively easy to mount a DB25 P above th e 
keyboard . I chose a location on the upper vertical 
surface (above and to the right of th e RU BOUT 
key), rather th an on the rear panel. Th re is a cutout 
on the rea r panel fi r an RS-232 connector, but I ex­
pect to use it for th at purpose at some future time. 
To install the connector, completely di man tle the 
case, removing th board and ca refully set it aside . 



OSI SOFTWARE FOR OSI OSI 

A JOURNAL FOR OSI USERS!! 

Th e Aardvark Journal is a bimonth ly tutorial for OSI 
users . It features p rograms customized for OSI and 
has ru n art icles Ii ke these: 

1) Using String Variables. 


2) High Speed Basic On An OS I. 


3 ) Hook ing a Cheap Prin ter To An OS I. 


4) An OSI Disk Prime r. 


5) A Word Processor For Disk Or Tape Machines. 


6) Moving The Disk Directory Off Track 12. 

Four back issues already avai lable! 
S9 .00 per year (6 issues) 

NEW SUPPORT ROMS FOR BASIC 

IN ROM MACHINES 


C1S - for the C l P only, th is ROM adds fu ll 
screen edi t fu nct ions (inser • de le te, change 
characters in a basic l ine .). Software se lectable 
sc roll win dows . two ins tan t screen clears (scro l l 
window only and fu ll sc reen .), software ch oice of 
OS I o r standard keyboard fo rmat, Bell suppo r t , 
600 Baud cassette su pport, and a few o the r 
fea tu res. I t plugs in in p lace o f the OSI ROM. 
N OT E : this R OM also supports video conversi ons 
for 24 , 32 , 48, or 64 charac te rs per l ine . A ll th at 
and i t sel ls f or a me sly $39 .9 5 . 
C1E /C2E fo r C 1/ C2 /C4/ CB Basic in ROM ma· 
ch ines. 
T his ROM adds ful l sc reen ed i t ing, software 
se lectab le sc roll w ind ows, keyboard correc t ion 
(software selectab le) , and con tains bo th an 
ex t end ed machine code m oni tor and a f ix fo r 
the string hand ling bug in OSI Basic ! I t has 
break p oint ut l lit1es , machine cocle load and save 
block mem ory m ove and hex dum p util i ties. A 
mu st for the m achine code p rogram mer rep laces 
OSI support ROM. Speci fy sy stem! $59 .95 
STR ING BUG FIX (rep laces basic ROM ch ip 
number 3) 
Al l th is ch ip does is to rep lace the th ird basic 
ROM an d correc t the errors that w ere pu t Into 
the RO M m ask . $ 19 .95 

DATA SHEETS 
OS65D LISTING 
Commen ted w i th source code , B3 p ages. S24.95 
THE (REAL ) FIRST BOOK OF OSI 
65 packed p age s on h ow OSI basic w orks. Ou r 
best se ll i ng data sheet. S 15 .95 
OSI BASIC IN ROM 
Ed Car lson' s book of how 10 p rogram in basic 
Now ava il able from Aardvark . SB.95 

P.C. BOARDS 
MEMORY BOARDS!! - fo r the C1P. - and they 
contain pa rallel ports I 
A ardvarks new memory boa rd supports BK 
of 2 114' s and has provision fo r a PIA to give a 
paralle l ports I I t sells as a bare board for 529.95 . 
When assemb led , the board p lugs in to the exp an· 
sion connector on the 600 board . A vai l able now I 

REAL SOUND FOR THE ClP - and i t's cheap ! 
T hi s bare board u ses the T l sou nd chip to give 
real arcade t ype sound . T he board goes together 
in a coup le of h ours wi th about $20 .00 in pans. 
Bare board , p lans, and sample program - S 15 .95 

ARCADE AND VIDEO GAMES 

ALIEN INVADERS w i th mach ine code moves ­
fo r fast act ion . T his is ou r bes t invaders y et. T he 
d isk version is so fast that we had to add selec t· 
able speeds to make it p lay able . 
T ape · S10 .95 - D isk . $1 2 .9 5 

TIME TRE K (BK) - rea l t ime Startrek act ion . 
See your torpedoes move ac ross the screen! R eal 
graph ics - no more scro l l ing d isplay s. $9 .9 5 

STARFIGHTER - a real t ime space war where 
y o~ face cru ise rs. battlesh ip s an d f igh ters using a 
va riety of weapons . You r sc reen conta ins w ork ­
in.g inst ru mentati on and a real t ime d isp lay o f the 
al ien ship s. $6 .95 in black and wh i te . S7 .95 in 
co lor and sound . 

SEAWOLFE - this one looks l ike i t j us t stepped 
out of the arcades. It fea tu res m ult ip le torpedoes 
s~ve ral ta rget ships, float ing m ines and re al tim~ 
ti me- to-go and sco re d isplays. - $6 .95 in b lack 
an d wh i te S7 .95 in co lor and sound. 

ADVENTURES 

Adven tures are interac ti ve fantasies where you give the 
computer pl ai n English comm ands (i.e . take the sword, 

look at the control panel.) as you ex plore alien cities, 
space ships, anc ient pyramids and sunken su bs. Average 

pl aying ti me is 30 to 40 hou rs in several sessions. 
There is literally nothin g else like them - except 

bei ng there you rse lf. We have six adve ntures avail able . 
ESCAPE FROM MARS - Explore an ancient 

Martian city whi le you prepare fo r you r escape. 
NUCLEAR SUBMARINE - Fast moving 

excitement at the bottom of the sea. 
PYRAMID - Our most advanced and most 

challengi ng adventu re. Takes p lace in our 
own special ancien t py ra mid. 

VAMPIRE CASTLE - A day in old Drac 's 
castle. Bu t it's getting dark ou tside . 

DEATH SHIP - It's a cruise sh ip - but it ain't 
the Love Boat and survival is far fr om certain. 

TREK ADVENTURE - Takes place on a 
fa mil iar starship. Alm ost as 

good as being there . 

$14.95 each 

SCREEN EDITORS 
T hese p rogram s all al low the ed it ing of basic 
li nes . A l l assume th at y ou are using the standard 
OSI v ideo d isplay and pol led keyboa rd . 
C1P CURSOR CONTROL - A p rogram th at uses 
no RAM normally avai lable to the sys em. (We 
hid i t in unu se d space on page 2) . I t p rov ides 
real b ackspace, insert , de le te and rep lace func ­
t ions and an op tion al instant sc reen cle ar. 
$1 1.95 
C2/4 CURSOR. T his one uses 366 BYTE S of 
RAM to provi de a fu ll sc ree n ed i tor. Ed it and 
change li nes on any p art of the screen . (Basic i n 
ROM sys tems only .) 
FOR DISK SYSTEMS - (65D , pol led key · 
board an d standard v ideo only .) 
SUPERDISK . Con tains a basic text ed i to r wi th 
func t ions simi lar to the above program s and also 
contains a renu mberer, variab le table make r 
search and new BE X Ee· programs. The BEX EC: 
provides a d irecto ry . create, de le te, and change 
u t ili t ies o n one t rack an d is w or th having by 
i t self . - S24 .95 on 5" d isk · $26 .95 on B" . 

DISK UTILITIES 
SUPER COPY - Sing le D isk Cop ier 
Th i~ copy program makes multip le cop ies, 
cop ies trac k ze ro , and copies all the tracks 
th at your mem ory can hold at one time ­
up to 12 tracks at a p ass . It ' s alm o st as fas t 
as dual d isk copy ing , - $ 15 .95 
DISK CATALOGER 
T hi s ut ili ty reads the d i recto r y of y our d isk s 
and makes up an alphabe ti c l ist o ff att y our 
programs and w ha t d isks they are on . $14.95 
MACHINE CODE RENUMBERER 
(C2/ 4 -M F on ly) 
Renumbers all o r part o f a program at machine 
code speeds . - S15 .95 

This is only a partial l isting of what "'!e h.ave to offe r. w .e now offer over 100 programs, data shee ts, ROMS , and boards 
for OSI systems. Ou r S l .00 catalog lists 1t al l and contains free program listings and p rogramm ing hints to boot. -Aardvark Technical Services • 1690 Bolton • Walled Lake, Ml 48088
OSI (313) 669-3110 or (313) 624-6316 OSI 
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Mark the outline of the connector, and make a 
smooth, even cutout. I drilled several holes around 
the inside of the pattern, connected them with a side­
cutter bit in an electric drill, and smoothed out the 
edges with a fme file . Be sure to rest the case on a 
soft surface such as an old towel, and center-punch 
all holes to avoid slipping and scarring the case with 
the drill bit. Remove all metal chips thoroughly to 
avoid shorting the PC board or power supply. Insert 
the con nector, and drill the two mounting holes. 

Figure 1 
a) DB2SP 
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b) DB9S (ATARI) 
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DB25P 	 DB9S (L & R) 
Pin Connection Pin Color Connection 

I C4 JL White Up 

2 ·5 2L Blue Do wn 

'.l C6 3 1. Green T. f't 
u 4 7 41. Brown Ri ghi 
p 5 C (+ SY) SL c 
p 6 C (Cl) 
E 7 C (C2) 
R u NC (CJ) 

9 C4 IR Wh it · Up 
R 2 R Bl ue Down10 cs 
0 11 6 JR Gr en Lcfi 
w 12 C7 4 R Brown Right 

_1 ~ __ _1'£C_(.±~~)_ ___ ~R- _C____ :. __ 
- I ·~ C3 L Orange PB 

L 15 >JC (RI ) 7L 
0 (IL Bl ;wk Co1nr1101116 R7 
w 17 NC (gnd) L NC 
E 18 c 
R 19 NC 

20 NC 
R 2l NC 
0 	 22 .3 GR Ora nge PB 
w 	23 C (R I) 7R N 

24 R6 8 R Black Common 

25 c (f{fld) 9R c 

Next, connect color-coded wires of sufficient 
length to each of the conn ector pins you plan to use. 
Figure 1 shows the basic connections needed for both 
the DB25 and keyboard jack J4. You can use either 
a ten or twelve pin molex connector at J4, but be 
sure to match-mark it so that the orientation is 
always correct. You will note that the pins marked 
'NC' on Fig. 1 have another connection indicated in 
parentheses. To save work later, I selected a variety 
of useful signals and made the connections to the 
DB25. At some future time, a ten-key input or other 
useful device can be easily plugged in, using a DB15 
of DB25 socket. I ''borrowed the + 5 volts from a 
pad near J4 in case my future peripheral needs 
power, but put a 100 ohm Y2 watt resistor in series 
to avoid damage in case of a short circuit. 

I use surplus ribbon cable as a cheap source for 
stranded color-coded wire. If you are adept at solder­
ing, and have four hands, leave the ribbon cable in­
tact. Otherwise, carefully separate the indi vidual 
wires, solder them into proper place, and wrap the 
bundle every three inches. Double-check each con­
nection before reassembling your computer. 

Superboard II owners can just cut the DB9's off 
the end of the joystick cables and solder the wires 
directly to the molex connector. Figure 1 shows 
Atari 's color coding, but it 's best to check it, as pro­
duction standards can change. 

Readers who have seen articles on connecting 
Atari joysticks to computers such as the PET, with 
user ports, may try to combine the 'shoot ' function 
with 'up' and 'down as described . It won ' t work! 
There is already a diode in each keyboard row line, 
and the combined voltage drop across two diodes in 
series exceeds the threshold (trigger) vol tage of 74LS 
integrated circuits. The method does work well with 
ports, and allows both joysticks to be connected to 
the eight data lines of one port address . 
Testing the Joystick 
It ' s pretty easy to run an elementary test of the com­
pleted circuit, as can be seen from the decoding of 
Table 1. If you Cold-start your ClP, th U p, Down, 
Left , Right, and Shoot fun ctions will write the 
figures in Row 7 to the screen . The d iagonal mo­
tions, and combinations of motion plus shoot, will 
give no screen indicat ion , as they are the equivalent 
of multiple simultaneous key presses. Key in the 
following program to test all modes : 

5 FOR S = 0 TO 30 : PRINT : NEXT 

to DIM G(16): POKE 530,1 

20 POKE 57088,127 

2.5 REM-RT JYSTK POKE .57088,191 
30 FOR X = 0 TO 16 : READ G(X) : NEXT 
40 DATA 83 o,o,o,o,o,19,17 ,18,0,21 ,23 ,22 ,o,20 ,16 79 
50 Y = PEEK(57088) 
60 Z = Y OR 247 :IF Z = 247 THEN X = 0: GOTO 80 
70X=(Y/16)+1 
80 IF G(X) = 0 THEN PRINT " ILLEGAL INPUT': 

GOTO 100 
90 POKE 54134,G(X) 


100 FOR T = 0 to 100 : NEXT 

110 GOTO 50 
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Table 1 - Output codes for nine-position joystick: 

Position Output Codes 

0 T PUT CODES 
JOYSTTCK EQUIVALE T SHOOT BUTTO OP E SHOOT BUTTON C LOSED 
POSITION KEYS DOWN BI NA RY HEX DEC IMAL BINARY HEX DECIMAL 

4 1110 1111 Ef 239 111 0 0111 E7 23 1 
3 11 0 1 J J 11 OF 22:l 11 0 1 OJ I J D7 215 

Cen ter Non · 11 ll J J 11 fF 255 1111 011 J F7 247 
2 0 101 J I 111 BF 191 1011 01J1 B7 183 
1 9 Oil J 1111 7F 127 0 11 J 0111 77 119 

2,3 0,: 100 1 1111 9F 159 100 1 011 j 97 151 
2.4 0 ,- 1010 l J 11 AV 175 101 0 OJ JI A7 167 
1,4 9, - 0110 11 JI 6F 111 01 10 01 JI 67 103 
1,3 9,: 0101 1111 5F 95 0101 OJ l J 57 87 

First, check the program for errors by using the 
equivalent key inputs from Table 1. Then , plug the 
joystick in and try all nine quadrants. Test both posi­
tions of the socket; note that it may be necessary to 
shave some Atari connectors with a file or sharp 
knife to fit the plugs. If any errors appear, the 
schematic and the output chart should be compared 
with the result of the test program to ascertain the 
reason and the proper corrective action required . 

Game programming for the Joystick 
It helps to have some knowledge of Boolean Algebra 
for the programming, but you can probably muddle 
through it as I did at first. The Boolean AND and 
OR operators in Basic can be very handy for mask­
ing unwanted inputs . In Boolean Algebra, 0 OR 0 
=; 0 OR 1 = 1; OR 1 = 1. This operation is 

handled bit-by-bit , with no carry as occurs in binary 
addition . So % 1110 0111 OR %1111 0111 OR 
%11110111 © % 1111 0111. Thus an input which 
calls for both a move and a shoot can be masked so 
the computer sees only the shoot. The first binary 
number shown above results when the joystick is in 
the UP position and the Shoot button is pressed . If 
you want a program to stop moving and shoot 
whenever the button is pressed, just mask all but 
Column 3 by OR' ing with %1111 0111. This is done 
in BASIC by the following sequence: 

200 POKE 530,I :POKE 57088 , 127 
210 Y = PEEK(57088) 
220 Z = Y OR 247 
230 IF Z = 247 THEN 400 
240 GOTO 500 
250 REM - LINE 400 IS A SHOOT ROUTINE 
260 REM - LINE 500 IS A MOVE ROUTINE 

Thus, line 220 makes all but column 3 by OR' ing 
the input with % 1111 0111 (#247) , and line 230 
checks to see if that bit is 0 which would mean that 
the key at row 7, column three is pressed . In this 
case, of course, it would mea n that the shoot button 
is pressed. 

A generalized subroutine in BASIC which would 
allow a single-square object to be moved around the 
screen by a game program is as follows : 

42000 DIM G(16):FOR X = 1 TO 16:READ 

G(X):NEXT :S = 53743 

42010 KEY = 57088:POKE KEY, 127 

42020 P = PEEK(KEY) 


42030 PP = P OR 247 
42040 IF PP = 247 THEN 400:REM-SHOOT 
42050 X = (240 AND P)/16 + 1 
42055 REM-LINE 42050 CONVERTS P TO NUMBERS 
1THRU16 
42060 E = G(X) 
42070 GOTO 500 : REM-MOVE 
42075 REM-LINE 42080 IS SCREEN MOVE OFFSETS 
42080 DATA o,o,o,o,o.33,-31,1 o,31,-33 ,-1,0,32,-32,0 

A program which would use the above subroutine to 
move the object could be as follows : 

500 REM-MOVE ROUTINE 
510 so = 53248 
520 SS = S + E: IF SS < SO OR SS > SO + 
1024 THEN 42010 
525 REM-LINE 520 KEEPS OBJECT IN SCREEN 
MEMORY AREA 
530 POKE SS,161:POKE S,32 
540 S = SS 
550 GOTO 42010 

Line 530 POKE's the object to the new location SS, 
then blanks the old location S. You can vary the 
speed of movement by inserting a time delay such as 
" 545 FORT = 0 TO 99 :NEXT". 
A typical shoot routine could be as follows : 

400 REM-SHOOT ROUTINE 
410 FOR X = 1TO16:POKE S + G(X) ,18B:NEXT X 
420 FOR T = 0 TO 999:NEXT T 
430 FOR X = 1 TO 16:POKE SS + G(X),32:NEXT X 
440 Z = Z + t:IF Z = 5 THEN POKE 530,0:STOP 
450 GOTO 42010 

To put all three sequences together, replace lines 200 
through 260, above, with: 

200 REM-MOVE AND SHOOT DEMO PROGRAM 
210 RESTORE:Z = O:POKE 530,l:GOTO 42000 

T hus , combining lines 200 through 42080 provides a 
program which will allow the user to move a block 
around the screen by either key or joystick input, as 
well as simulate that block being destroyed by an ex­
plosion . 

A careful examination of the OSI demo program 
mentioned earlier reveals a very similar action, ex­
cept that more than one character is involved. Of 
course, Space Invader has several other routines such 
as move and shoot-back at random, scoring, etc. 

Program Listing I shows the necessa ry modifica­
tions to the cassette program for the C 1 P for joystick 
conversion . It would have been nice to list the com­
plete program; however, copyright laws forbid such 
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publication without permission of the author. 
When you run the program, you may be 

pleasantly surprised to find that not only have you 
added four more directions of movement (the 
diagonals), but play is speeded up by a factor of 
about 1.5. 

2 REM - ATARI JOYSTICK 9/ 80 
6 DIM G(l6): FOR X=l TO 16: 

READ 	 G(X): NEXT 
10 Zl=l 
70 POKE KEY,127: P=PEEK(KEY): PA=P OR 247: 

IF PA=247 THEN 1100 
71 X=(240 AND P)/16+1 
72 DELETE 
73 DELETE 
74 DELETE 
80 DELETE 
1000 IF X=l6 THEN 1050 
1005 DELETE 
1010 IF FND(H+G(X)-1)=0 OR FND(H+G(X)+l)=24 

THEN 50 
1015 IF H+G(X) >54268 OR H+G(X} <53349 THEN 50 
1020 H=H+G(X): I=H+l: J=H-1 
1040 POKE I -G( X) ,V: POKE J-G(X) ,W 
1047 E=X: GOTO 50 
1050 E=O: GOTO 50 
1110 GOTO 51l 
10005 DATA 0,0,0,0,0 , 33,-31,1,0 , 31 , -33,-1,0, 

32,-32,0 
20021 PRINT:PRINT:PRINT:PRINTTAB(6) ;"SPACEWARS": 

PRINTTAB ( 6) ; "----------" 
20022 PRINT 
20045 PRINT"USE KEYS AS FOLLOWS :" 
20050 PRINT : PRINT TAB(8} ;"4 
20052 PRINT TAB(8) ;"l 4 
20055 PRINTTAB(8} ; "l 
20057 PRINTTAB(B) ;"l 3 
20060 PRINTTAB ( 8) ; "3 
20062 PRINTTAB(8) ;" 2 3 
20065 PRINTTAB ( 8) ; "2 
20067 PRINTTAB(8); "2 4 
20070 PRINT" STOP NONE 
20072 PRINT" SHOOT 5 
20075 ZZ=53800 
20077 FOR X=0 TO 7 
20080 POKE ZZ+X*32 ,X+l6 
20082 NEXT 
20085 PRINT"CAREFUL, HE SHOOTS BACK! 
20087 INPUT C$ 

Listing 3: BASIC Program Mi"ing Lis1ing 
5 REM­ CHOO CHOO COLLISION from ompulc 11 . 113 

10 REM­ FAST GRAPHICS DEMO Fasl Graphics 
15 GOSUB 100 by C harles I an f1Jrd 

20 D=99 
25 A=59:B=29:C=29:POKE609,210 
30 GOSUB 50 
35 A=l56:B=l23:C=ll:POKE609,209 
40 GOSUB 50 
45 GOTO 200 
50 REM- SCREEN WRITE SUBROUTINE 
55 FOR X=0 TO C 
60 POKE ll,34:POKE 254,96:POKE 608,A 
65 A=l\-l:B=B+l 
70 X=USR(X) 
75 POKE ll,56 :POKE 254,157:POKE 669,B 
80 X=USR(X) 
85 FOR T=0 TO D:NEXT T 
90 NEXT X 
95 RETURN 

100 	REM- MACHINE GRAPHICS WRITE TO RAM 
SUBROUTINE 

110 	RESTORE 
115 	POKE 11,34: POKE 12,2: POKE 254,96: POKE 255,2 
120 	FOR P=0 TO 61: READ M: POKE 546+P,M:NEXT P 
130 	DATA 160,0,169,32,153,0,211,153,0,210,l53, 

0,209,153,0 
135 	DATA 208,200,208,241,234,234,234,160 

0,177,254,141,86,2,200 
140 DATA 177,254,141,87,2,200,177,254, 

170,200,224,254 ,240,236,224,25 5 
145 DATA 240,8,177,254,200,157,68,209, 

208,236,96,234,234,234,234,234 
148 	REM- GRAPHICS FIGURE TABLE 
149 	FOR P=0 TO 60: READ M: POKE 608 +P, 

M: NEXT P 

160 DATA 155,209,l,2,3,167,4,157,5,1 61 , 8 ,l67 
165 DATA 32,165,33,161,34,161,35,161,37,155,38, 

176,39,161,40,161 
170 DATA 64,166,65,161,67,161,68,161,69,128,70, 

161,71,161,72,161 
175 DATA 96,176,97,224,98,225,99,226 ,102 ,226 1 

104,226,255 
180 	DATA 131,209,0,165,3,161,4,156,5 ,165 ,7,2 
182 	DATA 32,161,33,161,34,178,35,155 , 36,161 ,37, 

161,38,161,39,161,40,167 
184 DATA 64,161,65,161,66,161,67,128 ,68 ,161,69, 

161,70,161,71,161,72,1 68 
186 DATA 96,226,98,226,101,226,102,224,1 03,225, 

104,178 
187 	DATA 255,0,0,0,0,0,0,0,0,0 
199 RETURN 
200 REM- EXPLOSION 
210 GOSUB 300 
220 	 Z=53711 
230 FOR X=l TO 6 
240 FOR Y=l TO 8 
250 POKE Z+X*X(Y) ,42 
260 	 NEXT Y 
270 	 NEXT X 
280 	 FOR T=0 TO 2500: NEXT 
290 END 
300 REM- EXPLOSION DATA 
310 X(l)=-33: X(2)=-32: X(3)=-31 
320 	X(4)=-l: X(5)=1 
330 	X(6)=31: X(7) =32: X(8)=33 
399 	RETURN @ 

SOFfWARE FOR OSI 

Video Games I ............................. . ... ... ... SIS 

Three games. Head-On i like the popular arcade game. Tank Bai· 
tie is a Tank Game for two to four. Trap! is an c han ed blockade 
style game. 
Video Games 2 .. . ... ....................... . . • ......... SIS 
Three games . Grelin Hunt is an arcade-style game for one to three. 
Gunfight is a duel of mobile artillary. Indy is a race game for one 
or two. 
Advencure: Marooned In pace ........ . . . ..... . • ......... 12 
An adventu re that runs in SK! Save your hip and you rself from 
destruction. 
Dungeon Chase ....... .... ...... ......... .. ... . ........ SIO 
A real-time video ga me where yo u explore a twc ty level dungeon. 
Board Games I .. .... .. ....... . . . ......... . .. • . ...... .. SIS 
Two games. Mini -gomoku is a machine language ve rsion or five 
stones gomoku. Cubic is a 3-D ti.: -tac-toc game. Both with 
graphic . 
Super- Biorhythms ... . ....... .. ..... ...... _.. . .........SIS 

A sophi ticated biorhyt hm program with many un ique features. 
Cl Shorthand . ........ ............ ... ... .. . . . . ...... ... Sl2 
Use only two keys to enter any one of the BA. I command~ or 
keywords. Save much typing when ente ring pr grams. \ rittcn in 
machine language. 
Disassembler .... . ......... . .... . . .. . . - ... , .. . ......... Sl2 
Use thi to look at the ROMs in your machine 10 see what makes 
BAS! tick . Reconstruct the a semblcr source code of ma ·hine 
language programs to under land how 1he~ work. Our 
disa scmbler output unique suffixes which identif) the adore sing 
mode being used, no other program has thi ! 
Cassette Data Base Manager ...... . ................ .. . . . . $15 
Here' s a DBM that will work on non-di k sy~t l'm>. lo l of the 
feature of di k ba cd DBMs a rc here. Doc OT use DATA 
statement as similar program · do . 

For all BAS IC-in- ROM sys tem s. Selected program. available on 
disk. Color and sound on video games. 

Send for free catalog listing many more programs . 

ORION SOFTWARE ASSOCIATES 
147 Main trect 


0 sining, NY 10562 
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Breakout 
for OSllP 
Charles Sewar1 

6 F'OKE605 I ~, : FORt(=611 T0625 :f'(I!' El\ I .32 :NE:>iT 
I<:POKEK I 255 

rn F'CtK£!:i15, 0 =CLrnR 
12 FOF.::·~= 1TO1£t :READ I ( :,; ) :NEXT 
15 OATA30 .. 3L32, 33, 34,-JliJ, -3L-32, -33 , ­

34 
28 REM SET UP QUI UC CLEfiR 
30 POKE 11 , 34 :f'(Jf;.£ 12, 2 :POKE5?4, 9t. 
40 fQR;,;:~!JT02? : 'i'=PEE!Z( 65036+:·~;. = POf(E546+>( 

I y =HE):T 
41 ,'>(=USROD :HlF'UT" HIST F:UC:TIONf; ": A$ =lFAS 

C\ AS )=89THf:Jl86fJt1 
47 >;=USROD =f'RlWi"HlT ESCAPE TO srnl':T" 
48 l FPEEKC5?fJf::i:: :1=.254 THEtlR8"-RHCt~ i ) :GltHH 

i:: 
50 :>'.=USR\ :':;.: TF'==53445 = E:o-f=541 ··l9 
5 i INPUT"1·i1:.tr1E FtrnsE 1 J 1:i = PR irrr ·PR un 
52 HIPIJT"OlffICULT'r' LEL'EL ": DI 
53 01 ==OHHITC rn:rnNO( 1;.) = ;,~~4N:( :,;) 
54 cH==0 
60 FORS1.,:: TP- 32TOTF'-f:: F'Ol~.ESC, 9('.. : NE:\T 
65 FOfi:St=TPTOTf-'+21? = F'OKESC, 159 :N£J:l 
711 FtJ~::SC=5343?T0.54 l ?3STEP3.2 · f-• t.'.t:~ E.~. c. , l 43 = 

HE:,·:r 
80 For<:SC=5341:~T05<!· 1•lt:~. TEF3.2 = F'OkESC, 136 = 

rlEXT 
100 814~·:::·'8HLL ; ' : K=C:.ll 

Hi2 l FF'Efr( 1:. >=2::i5 THE! 1H.1 
105 ;>:;i =F'Ett ::.1.U :F'Ot-£54160+1:.- 61 L >a =1:.:"K+l 

= i:;orn102 
1HI E:r:iLL"-54151 :FOii:L[:=lTOLEN~ Br:i~:): F'Ol(Ef)H 

+LE,ASU f'iIO:f.( EH~:, LE, 1 )): ND:T 

All About 

OSI 

BASIC-IN-ROM 


Reference Manual 

computell.: "... any of several sections of 
this ve ry well presented manual are worth 
the purchase price" 
Aardvark Journal: " It is the book you were 
hoping was packed with your computer at 
the factory" 
PEEK(65): " in goe far enough... to hold the 
interest of advanced programers as well as 
novices. " 

Complete, concise, accurate , detailed . 
USR(X) . Bugs. Tapes: BASIC, autoload and 
homemad . Source code and variable 
tabl es above $0300. M emory maps: $00,01, 
02,AOOO-BFFF. Line-by-line description of 
MONITOR in $FE,FF. 

$8.95 from your dealer 
or postpaid from me. 

Edward H. Carlson 
3872 Raleigh Dr. 

Okemos, Ml 48864 

120 KE'l'=5 i'888 :F'OKE569fJ0 , 1 
121 S$= II SCORE.·-= II : S=53398 
122 FORIJ:: 1TOLHKS~ ) :POKE:'.:;+JJ, fj~;C( Ml [l!f.( S:> 

J IJ I 1) ) :NE:>Cf 
125 FOF.'.SC=541 J570~'41 15+3:2 :POKESC I 131 :NE 

:>=:T 
130 SYl1=541::1t.u 
i 31 uI ==53~~65+nm RNO( 1 n HD 
132 8==1 
133 :1\= l ( 8 ) 
134 [l;i:=STid\ 8 ;1: D=54 l 55 
135 POKES'r'i'J, 155 
136 FOF:'r'=:2TOLEW O!·;. = F'01TD+'r'., i'1SU f'l l Di:... [1:1 

.. '1" I l ) ) :NE:~T : F'Ol(EO+ \', 32 
139 U:i:=STR:i\ CH+ 8.~ 5 ;. :FO~:E=..::TOtJ=:tl<. U:f. ,1 : POI( 

EE+S+?, i4SU /'l.fO~ ( U$, E.. l ) ) = tii:):;T 
HO f·'OKf:.1:£ , 25·+ :ST::::255-PEH.t. /·~E ;i 
150 lf£.T==.'.':1T11Ui.~.'rf'1=Stf'l··J :f'Od.£ r"f'l+J..J.::: 
155 IF£;T=.~;y HE. ~6 r"l'l==Srl'1·r 1 ·f·'Ot.E£;r11-1 , .;:,,.::. 
160 IFPEH.~ ~I I-t 1,1=J43 f!·:t:r 1:.::-,:;2 e1.) ~ :.t l) I, "'6 

=l' I ==l' I +,,; :F'Or El11, 226 
1i'IJ IFPU:J,\. I.) I-1 )::: J3()1Ht:: ·!,-; =-·,'..1.'.1.1.:(1fU..'..1)1: 
l 9fi I ff'EEIJ tiH .3.~· )::: 1.55 Tt-;Eri,:-:i~:.:::~·.' 
21 13 lFPf:fr.( i.JI - 2...:: }:::15::m 1t.r :.3(H)0 
220 lf-PEb .1. l..II +3.~' ) = 131 THEr~c, ::i ::.u :>c-:~;~; t.::F.,+ 

1=GO f0.132. 
295 IFf'E!j ~ V1-Z.i:. PS'tTH~~ : l:)~:j(; 
3013 PCll([ 1•• 1 I 5~:; (} J:: I.} I+;,; .F'Cit([ o .: ·' .'..2€ 
30:, FORT=-·~ 1(101 : ~·!E"a :COTO.\ .:3j 
2ti3f1 C-= lf{i ( fiiii}\ j ).l.H.: ): lFG·; :·'O~:c ,' 11;; i 11t.i;2e 

38 
293;; >~=hi.:; ): GOTl.}:088 

30t30 :,;:<~::.·: CH=C.d+ i :PO~CEl.,I i -3~:, 22 :GJj"f(( ,(Hj 
6001~1 FOF-'F.:~::·:: ltHf (13.~:STU:-.1 = POl::EUi , F:~:; = rlE.>i T 

R9 
6810 l)J ==535:65+ Hl7<F:NO( 1,i.t;H.O = RE. TUfi· r·~ 
801'.l \'.1 CH=i.JI·~( 8.l':':i ;1 : >:=us;;:~"~ ;. : F'F;JNT" 11 TOO!, 
YOU"CH"TO 8~:Er~ t~tiUT 1

'; M 
8002 1FR.2c~ 1:.1THfrif ' Ol:.E605 .• CH:GOT C15't;(1t1 
0003 PRHIT "TH£ LOIJ SCOVi.:: IS"; PE£i;.( 6£15 r 

PR WT =F'RHff 
&'084 IFCii<F'ffr,( t.05 .. rnt:ri9000 
8Bu5 FOF:f·r-1T010 :F'id rH :NE:>(T 

8018 Fi<WT"CKRE TO rnr fiGHHI. 

8015 R2=:fi:2+ 1 

8020 INf'UTfi 1$ : IFLffT!t f tl :f. , 1 ,c:: '· Y·· ft·:En:.l1 
850fi Et/D 
8600 :=·:=us;;:o·: ):F'id NT " THE Ot:JECT 1•· f(.I Bit 

EAK- " 
8610 PRHITaour. .LOI·! SCl.tRE 1mi::..! I" : ~·RINI 

"SHlFTS corm~OL F't'.:[iCIL[ 
86.2fi PRINT :PR l tIT'' h1Crl 81iLL COLir-.:i .~. 5 PU l 

N	TS II : F'IWff 
8630 lHPUT II F:EHD l.. TO s T1~RT ,,; fi~: : GCtT04? 
9el3f1 POKEG05, Cl-; 
9el 0 FORi~:==l. l 1T(J6 l l +LEN~;~;!: )- 1:F'Ok£1( I liSC~ 

11l0$Ui1, K-610 , 1 )): NEXTt( 
9620 POKEK , 3i :POKff+l , 32 
9e3u 1::i$:.f;TR:f.\ CH) :FORC=2TOLHJ\ A~: ;i: F'OICE1=..1 

G, ASC( 111~·( 1::i~: , G, 1 );. = NEXTG 
9048 F'U(EK+C, 255 
9050 PRWT = PRHIT :COT08tH8 

OK 

http:ft�:En:.l1
http:e1.)~:.tl
http:FtJ~::SC=5343?T0.54
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BasicCBM 
8010Modem 
Routines 
Jim Butterfie ld , Toronto 
The programs given on page 7 of the 8010 Modem 
Operator ' s Manual don't seem to do the job . In par­
ticular, the ASCII interface program often crashes; 
prints peculiar things if you are receiving parity 
characters; and drops line characters from time to 
time . 

Here are a couple of replacement programs that 
should do the job better . 

ASCII Interface 
Set the modem switches to OR (Originate) and HD 
(Half Duplex) . One exception: if you're working an 
" echoplex" type of system , the distant computer will 
repeat back everything you send; in this case, set the 
switch to FD (Full Duplex) . 

The program takes a few seconds to set up its 
translation arrays. You may start the program before 
telephone connection is established. 

Special control characters can be set up, depen­
ding on your needs. Note, for example , that the 
delete character has been implemented in this pro­
gram : PET's delete, decimal value 20 , will be 
translated to ASCII backspace, decimal value 8, and 
vice versa; you can see the coding on line 210 . You 
may implement your own to suit the needs of the 
computer or network . To enable Control-P, more ac­
curately known as DLE (Data Link Es ape) you 
might code : T(I 76) = 16 . This would translate PET's 
sh ifted-zero character, a square-corner with bit value 
176, to the ASCII DLE character, value 16. 

PET·to·PET Interface 
Both users should set their modem switches to HD 
(Half Duplex). One user should set OR (Originate), 
and the other AN (Answer); it doesn ' t matter which 
u ·er sets what, so long as they ar different. Com­
munication is two-way in either case. 

Cursor controls, reverse screen and graphics 
features are supported . A user can clear both screens 
with the CLR key . 

The biggest operational problem is making sure 
you don ' t both try to talk at the same time. There's 
no flashing cursor to prompt you . You ' ll soon get 
used to waiting for a pause from the other PET 
before sendin g your own stuff. 

General Comments 
The business part of these programs - lines 300-320­
are under severe time constraints . If you modify the 
programs , check carefully to make sure you don't 
start losing the occasional character incoming from 
the line . 

These programs are quite simple; they convert 
your PET into a CRT terminal. That s not a cost­
effective way to use a PET (terminals are cheaper) 
and eventuall y you should an ticipate fittin g mor 
sophisticated programs which will allow you to send 
and receive programs and files. 
For communications to an ASCII system : 

100 REM 8010 INTERFACE JIM BUTTERFIELD 
110 REM FOR ASCII LINES 
120 REMARK: SET SWITCH TO HD 
200 DIM F(255),T(255) 
210 FOR]= 32 TO 64: T(J) =J: NEXT]: T( 13) = 13 : 

T(20) = 8 
220 FOR J = 65 TO 90 : K =J + 32 : TO) = K : EXT J 
230 FOR J = 91 TO 95 : TO)=J : NEXT J 
240 FORJ = 193 TO 218: K =J-128: TO)=!<. : NEXT J 
250 REM ADD EXTRA FUNCTIONS HERE 
260 FOR J = 0 TO 255 : K = T(J) : IF K THEN F(K) = J : 

F(K + 128) = J 
270 NEXT J 
280 POKE 1020,0 : POKE 59468 ,14 
290 OPEN 5,5 : PRINT " ASCII 1/0 READY " 
300 GET A$ : IF A$<>"" THEN PRINT#5 ,CHR$ 

(T(ASC(AS))); 
310 GET#5, A$: IF ST = O AND AS< > ' " ' THEN 

PRINT CHRS(F(ASC(AS))) ; 
320 GOTO 300 

For communications to another PET: 

100 REM 8010 INTERFACE JIM BUTTERF IELD 
110 RE M FOR PET INTERCOMMUN ICATION 
120 REMARK : SET SWITCH TO HD 
280 POKE 1020,0: POKE 59468,14 if text mode desired 
290 OPEN 5,5 : PRINT " PET 1/0 READY " 
300 GET AS: IF A$<>"" THEN PRINT#5 ,AS; 
310 GET#5 ,A$: IF ST= 0 THEN PRINT AS ; 
320 GOTO 300 
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Speed up your PET programming with The BASIC How Toolkit makes your programming easier: 
Programmer's Toolkit ;M now only $39.95. FIND locates and displays the BASIC program lines 
Don't waste valuable programming time ii there's an hat contain a specified string , variable or keyword . 
easier way to go. Here it is: The BASIC Programmer's If you were to type FIND AS,100-500, your PETs screen 
Toolkit. created by Palo Alto ICs, would display all lines between line numbers 
a division ol Nestar. The Toolkit is a 100 and 500 that contain AS.I 
set of super programming .aid.s de- ncrease RENUMBER renumberstheentire 
signed to enhance the writing.de- program currently in your PET 
bugging and enhancing of BASIC You can instantly change 

programs for your PET your PETls IQ all line numbers and all 
The BASIC Program- references to those 
mer's Toolkit has two numbers. For instance. 
kilobytes of ROM firm- '"' 
ware on a single chip. fl 

This extra ROM store lets you avoid or 	 95
loading tapes or giving up valuable 
RAM storage. It plugs into a socket e 
inside your PET system, or is mount ­
ed on a circu it board attached on \ 
the side of your PET depending on ,1 \ \ \ \ \ 

1
which model you own. 	 ·11\ \ \ \\ . 

to .start the line numbers 
with 500 instead ol 100, 

just use RENUMBER 500. 
HELP is used when your program 
stops due to an error. Type HELP, 

and the line on which the error 
occurs will be shown.The erroneous 
portion of the line will be indicated 

in reverse video on the screen. 
There are basically two versions of \. \. · These simple commands. and the other 
PET. To determine which Toolkit you seven listed on the screen , take 
need , just turn on your PET. If you the drudgery out of program 
see ***COMMODORE BASIC**" development work. And for a very 
your PET uses the TK-80P Toolki t. low cost. The BASIC Program­
!! you see ###COMMODORE mer's Toolkit costs as little as 
BASIC###, you r PET uses the $39 .95 , or at most, $59.95. 
TK-160 Toolkit. Other versions of 
the BASIC Programmer's Toolkit 
are available for PET systems 
that have been upgraded 
with add itional memory, 

Get the BASIC Programmer's 
Toolkit and find out how quick 
and easy program development 
can be. See your local PET 
dealer or send th is coupon in 

today. 

personul A 01vo51on ot r estar Systems lncorpora ed 
(: commodore PET computer 

2001Sm·1t•u 

Nestar Systems. Inc 

PET '" 1s a trod mark o t 
Com modore Business 
Mach ines. Inc . The BASIC 
Programmer's Tootk11n• 
is a trademark of Pa lo 
Alto ICs. a d1v1s1on of 

The Toofk1 t 1s fully assembled 
II 1s no t a ki t and requires no 

special tools to 1ns1a1t 

I want to save 
programming 
time and money. 
Send me The BASIC Programmer's Toolkit that will give 

my PET 10 new and useful commands. 

Fill in the appropriate line below: 


Oty TK-160 Toolki t(s) @ $39.95 each 

Oty TK-SO P Toolki t(s) $59.95 each 

Wa nt to charge 1t? Call C415) 493-TOOL, or fill ou t !he 
form below 

Enclosed is a D money order D check 

(If charging): D Bill VISA D Bill Master Ca rd. 

Cl1arg Ca•d - ------- ----Exo Oatc- ­

Master Card Interbank Numbe•- ----------­

S1gnar ure_ _________________ 

Please include the amount of the Toolkit , plus $2.50 for 
shipping and handling . Please allow 4- 6 weeks for delivery. 
SATISFACTION GUARANTEED, OR SEND IT BACK 
WITHIN 10 DAYS OF RECEIPT AND PALO ALTO ICs 
WILL REFUND YOUR MONEY. 
SEND TO: 

Address•- -	 --------------- ­

CitY---------State'-----ZiP·---

Pilon•., _____ ___________ ___ 

MAIL TO : 	 Palo Alto ICs 
A Division of Nestar Systems, Inc. 
430 Sherman Avenue 
Palo Alto, CA 94306 
(4 15) 493-TOOL 

Dealer inquiries invited.......•.................. •••.......••••........••••••...........•..........•••••.........•.•••...........••••.•..• 
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Programmer's
Notes for the 
CBM8032 

Roy Busdiecker 
Several good articles describing major features of the 
CBM 8032, have already appeared (Butterfield 
Reports: The 8032 , by Jim Butterfield, COMPUTE 
Issue 5, July/August 1980; and New Additions to the 
Commodore Line, by Robert W . Baker, Kilobaud 
Microcomputing, July 1980). There are quite a few 
features, however, which were not mentioned in 
those articles and will be of interest to those who own 
or are contemplating purchase of the new machine. 

New functions from Keyboard 
My most recent (and most exciting) discovery is the 
fact that many of the new screen-editor functions 
(scroll down, delete line, insert line, etc.) can be ac­
tivated directly from the keyboard , without the 
necessity of doing a PRINT CHR$ (XX) as de­
scribed in the articles . The trick is simply to press 
the right combination of keys simultaneously. The 
combinations are shown in Figure 1. In some cases, 
it doesn 't matter which key is pressed first; however, 
it's generally safer to press the key listed in the left . 
column first. 

Abbreviation Meaning (Key) 
DE Delete 
ES Escape 
LA Left Arrow 
LS ShU:t Key on Left Side 
OR Off/Reverse 
RS Shift Key on Right Side 
SH Either Shift 
TA Tab 
UA Up Arrow 
k Key on Alpha­ umeric Keyboard 
p Key on Numeric Keypad 

Function Keys 
Condensed graphics LS RS 2k 

Scroll down LS ES K 
LS TA I 
LS lk UA 

Erase from beginning LS LA 3p 
of line to cursor SH TA LA DE 

SH LA Q 4p 
SH LA A 6p 
SH LA Z 2p 
SH ES LA Sp 
SH OR LA Ip 

Erase to end LA Q4p 
LA A6p 

LA Z 2p 
ES LA Sp 
OR LA lp 
TA LA DE 

Delete line ESOR K 
OR TA I 
OR lk UA 
ORQO 
OR AL 

1nsen line SH ES ORK 
SH OR TA I 
SH OR lk UA 
SH OR QO 
SH OR AL 

Set top lefi corner Z A L 
of window Z ES K 

Z lk UA 
Set bouom right SH Z A L 

corner of window SH Z ES K 
SH Z lk UA 

Figure 1. Keyboard Combinations for Special Screen 
Editor Functions 

Calling the Monitor 
Those who make heavy use of the built-in monitor 
can enter it with a SYS 54386. This mode of entry 
gives a "call" entry rather than the "break" entry 
you get with a SYS 1024. There are two observable 
differences between the two forms . A "call" entry 
gives a •c message on the screen, and does not 
change the value in the stack pointer (SP). A 
"break" entry gives a *B message, and decrements 
the value in the stack pointer by two. The "break" 
feature was not designed as the normal method for 
getting into the monitor, but rather as a tool for 
machine language programming. It's possible that if 
you went back and forth from BASIC to monitor 
many times using the SYS 1024 "break" entry, that 
you could run out of stack pointer space unnecessar­
ily, although it 's a rather unlikely occurence. In­
cidentally, for the older PET/CBM 2001 -16 and -32, 
the "call" entry for the monitor is SYS 64785 . 

Automatic Program Adjustments 
Many folks use location 50003 to allow a program to 
figure out what kind of PET/CBM computer that it's 
running on. PRINT PEEK (5003) gives a value of 0 
on "old" PET' s (version 1, BASIC 2.0) , a value of 1 
on "new" PET/CBM (version 2, BASIC 3.0), and 
now a value of 160 on the CBM 8032 (BASIC 4.0). 
Since many page zero locations in 8032 are the same 
as in the "new" PET/CBM 's, some programs 
designed to run on either "old " or "new" versions 
can be adapted for the 8032 as shown in Figure 2. 

Original program 
10 PV = PEEK(S0003) 
20 REM: = 0 for OLD PETs, = I for NEW 

Modified for 8032 
10 PV = PEEK (S0003) 
IS IF PV a 160 THE PV - ! :?"Program running on 
CBM 8032" 
20 REM : = 0 for OLD, = 1 for NEW, = 160 for 8032 

Figure 2. 



L 

We Saved 

a piece foryou 


(the Commodore Software IHardware Dealer) 

We're sorry you mis ed 
our initial meeting, but 
there is still time for you to 
participate. 

DISC, an organization 
of international scope, has 
been formed to find , evaluate, 
develop, and distribute 
quality software worldwide 
for CBM systems. 
Only $250 allows you to 

_._ c _·~ . __ CB_M ~ 

' '## DISC \
# Attn: Alex Amor I

# Pre idem 
## 50 Northwest 68 Avenue I 

# Miami, FL 33 126 ' 

t # D Ye , I want quality soft war· . 
' I 

I Put me down fo r membership. f 
I . ly check for $250 is enclo ed. f 
I D Sounds good. But I need more info. f 
I D nd me info rmation on how I can f 
I have my sofiware/hardwarc f 
I listed and/or evaluated. f 

:\ame •I 1'I Acldrc5' 

: C it v, la te, Zip ______........... .. 


Computer ca ke enjoyed by those a t initial meeting. 

participate and benefit as 
a member if you act now! 
Effective January l , 1981 
the cost will be $500. 

Don 't delay. Send the 
coupon with your check 
today and save! 

•llC 

DEALER INFORMATION SYSTEMS 
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Of course, this modification will not adapt all pro­
grams for the 8032 . I've seen very few programs for 
40-column machines whose output looks "right" on 
the 80-column unit (those which do are the ones 
without sophisticated graphics or formatting). If the 
program uses built-in routines from the PET/<?B1':1 
ROM it will take more effort to find the rout111e 111 
the 8032 and modify the program to use it. 

Hidden Memory 
As in previous machines, the screen memory appears 
to "use up" memory addresses from 32768 to 36863, 
although only the first 2000 of those are ''real'' 
screen memory addresses. Another 2000 are 
"image" addresses, due to the incomplete decoding 
of those addresses. Of particu lar interest are the 48 
addresses from 34768 through 34815 which do not 
appear to be used for anything. That memory _space 
could be used for short machine language routines, 
or data values that need to be tucked away where 
BASIC can t hurt them . 

One bug I discovered in the 8032 is that a 
PRINT "[HOME]" often returns the cursor to the 
second line on the screen, rather than the first. 

It was very frustrating to me to discover that 
many of the excellent machine language tools I ve 
obtained via Jim Butterfield and Carl Moser do not 
work on the 8032. For those fortunate enough to 
have access to a 2040 disk drive, a 2001-32, and an 
8032 all at the same time, it's possible to create a 
"host-target environment" or development system 
for the 8032. 

Old Tools for New Programs 
The 8032 and 2001-32 can both be connected to the 
2040 using the IEEE-488 ports and the appropriate 
cables. A program "sav d" to disk from one 
machine can be loaded into the other, and th 
transfer will work either way. You must be careful, 
however, not to have both computers tryin_g to access 
the disk at the same time, or the system will get lock­
ed up. I've also experienced lockups when one of the 
computers is running c rtain machine language pro­
grams. 

If you want to create an assembly language pro­
gram for the 8032, you can use a good assembler 
(like the MAE from Eastern House Software) run­
ning on the 2001-32. Afte~ a~sembli~g the program 
in the 2001-32, use the built-m monitor to save the 
resultin g machine language to di~k. ~hen _the disk 
file is then loaded into the 8032, 1t will go 111to the 
memory locations corresponding to those from which 
it was saved. 

Another thing I wanted to do was to look at the 
ROM in the 8032. Unfortunately, the only 
disassembler I had that would run on th 8032 was 
written in BASIC, and was exceedingly slow. On the 
other hand , I had several machine language 
disassemblers that were quite fast, but would not run 
on 8032. The solution was to copy a block of 8032 

ROM for exampl $BOOO to $BFFF, into free 
RAM : say $1000 to $1FFF. This can be done in 
command mode with a statement like 

FOR I = 0 TO 4095 :POKE 4096 + I PEEK 

(45056 +I):NEXT 

When this is fini h d, we use the 8032 ' s monitor to 

save the copy ($1000 to $1FFFF), which can then be 
loaded into the 2001-32 for examination. The choice 
of locations, obviously, must be such that it will not 
interfere with any of th tools being us d to exam in 
th code. 

ROM Features 
The monitor in the 8032 is very similar to that in the 
2001-32, except for having been relocated. This is 
both good and bad. !L's good because the 200 1-32 
monitor is documented, which allows us 10 figure ou1 
some of the ROM routine locations in the 8032 
which correspond to known routine locations in the 
2001-32. It 's bad because there are many im­
provements which should have been mad e. It's a 
shame to waste half the screen, when we could be 
seeing twice as many locations on the 80 column 
machine. It's also a shame to have such limited 
capabilities in a monitor when so many good ones 
arc available. 

In the 8032, the operating sy tern ROM stans 
at $BOOO rather than $COOO, which means there are 
only two free ROM sockets. Obviously, Word Pro 4 
will take up at least one of those when it appears 
(this is being written in mid-Augu t , and we've not 
been able to obtain a production copy ye1 ). 

Reader Feedback 
We expect to be learning many more fea tures of the 
8032 in coming months, especially when we ar~ a~ l e 
to get one of the new 8050 di sk drives and test its 111 ­
t ractions with old and new computer . 

Any COMPUTE readers who would like to con­
tribute their discoveries may forward them to me, 
and I ' II incorporate them in a future arti le (giving 
redit to the first contributor of ea h item). I would 

be especially interested in keyboard combinations 
that cause a shift from graphics to busin ss mode 
(upper and lower case letters) and the ones to cause 
th creen to scroll up (without having to cursor 
down to the bottom of the screen) . 

Send your contributions directly to me a t . 
Virginia Micro Systems, Inc., 14415 Jef erson Davis 
Highway, Woodbridge, VA 22191. © 
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DR. DALEY'S BEST Mailing List Is Now Better! 


DR. DALEY has taken his best selling mailing Jist and made it even better! This version has 
been totally revised to increase the reliability of the files and make it. even easier to operate. 
Several new features have been added: 

• 	 Goof-proof input routine. Eliminates the irritating results of accidentally pressing 
some cursor control keys. This is a machine code routine so it is as fast as you are! 
BONUS-Auto repeat on all keys! 

• 	 Interface to allow output of the entire mailing list or virtually ANY subset to WORD­
PRO Ill and WORDPRO IV format files so you can use these to generate personal­
ized form letters. YOU can format the structure of this output! 

• 	 Routines to merge files and to minimize the number of duplicate entries in a file. 

• More machine code routines to speed up processing. 

• 	 In addition you have the same powerful file formatting options where YOU can 
determine the structure of the files. YOU can format your label output with up to 11 
lines per label and from 1 to 8 (yes EIGHT) labels per line. 

This system is completely menu driven. It includes 100 pages of user documentation. This 
documentation is for the end user and is not padded with listings, flow charts, and other such 
extraneous material. 

This program will be available for a short time at the introductory price of $159.95. It is 
available for the 32K PET and CBM 2000, 3000 and 8000 series computers. You can order 
through your dealer or directly from us. We will accept VISA or MASTERCARD or your check 
or money order. Overseas orders include 10% to cover shipping. 

Charge to 
master chargeyour 

'"l INJfRl&NR CIAO 

MC/VISA I 

DR. DALEY'S Software 

425 Grove Avenue, Berrien Springs, MI 49103 


Phone (616) 471-5514 

Sunday - Thursday noon to 9 p.m., Eastern Time 
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Keyprint 

Charles Brannon 

KEYPRINT is an easy solulion to many hardcopy 

problems. For example , how would you copy the in­ B* 


PC IRQ SR AC XR 'T'R SP structions from a computer game onto your printer? 
0401 0345 32 04 SE 00 F4 The obvious sol ut ion is to modify the program to • J 

.M 033A 03CBdirect its output to lhe printer. T his is, however, 
033A 78 A9 03 85 91 A9 45 85time-consuming . Besides , what if -- horror of hor­

rors --	 0342 90 58 60 A5 97 C9 45 D0you do not know how to make this modifica­
034A 03 20 51 03 4C 2E E6 A9tion? 	 • 

r'IC:0352 80 85 20 A9 00 O ·J lF A9So what does KEYPRINT do , anyway ? Simple . 
035A 04 85 B0 85 D4 20 BA F0You just touch a single key and the entire screen is ..........
0362 20 2D F1 A9 19 85 A9copied onto the printer. This can happen at any 	 ~'-

036Ft 0D 85 21 20 n--:.:... · FF A9 11time: while calculations are in progress, during a 
0372 AE 4C E8 E0 0C DO 02 A9game of STARTREK, after a print-out of informa­
03?A 91 20 {12 FF A0 00 B1 1Ftion to the screen, when you touch that certain key 
0382 29 7F AA Bl 1F 45 21 10accidentally -- anytime. KEYPRINT totally interrupts 
0:38A 0B B1 1F 85 21 29 E:0 49everything PET is doing, dumps the screen onto lhe 
0:392 92 20 D2 FF :3A C9 20 BOprinter, and then returns control back to BASIC as 
039A (14 (19 4(1 !10 0E C9 40 90though nothing had happened . ql1:3A2 0A r_._, · 60 B0 04 09 80 DOKEYPRINT's uses are multitudinous . No 
03AFI 02 49 [:(1 20 n2 FF C8 colonger do you have to write special printer 	 , ,-,. "'.>703B2 90 CB A5 1F 69 85subroutines. h ' s just touch and go . Your software 	 ~-=· G. I 

0~:f:R 1F 90 (12 E6 20 C6 22 DOcan even call the screen dump directly with an SYS 
0~: c:2 A6 A9 0D 20 D2 FF 4C cccommand . If you have a Commodore 2022 printer, 	 -,,,-,f1JCA FF ,· .::. 21 61 :"::F ?F 76 57you can copy graphics verbat im . (R emember to set .;:·::'\the lines-per-inch to eight first. A side-effect of this is 


that text looks crammed together; remember to reset 

the 1 p i to six.) 

So here 's how to use KEYPRINT: 


1. Enter the machine language monitor with an SYS 
1024 command 

2. If you 've already typed in and saved KEY­
PRINT, enter: 

.L "KEYPRINT" ,01 
and hit ' R ETURN ' . Now type an ' X', hit 
' R ETURN ' and go to step 6. 

3. Otherwise , list the block of memory th at KEY­
PRINT occupies with: , , - , -.- ... •

1 
. M 033A 03CB 	 f ~~ '·i~vm .YD,-~Hl ¥T~~~~Ir-.E~~E~~~f~5~· 

4. N?w, using the ~ursor , repl~ce the " nu mb_ers " ~l·l~i EY r:i6MtII~ tyl~ f:'.. 11~~-f ~H~ ~~~~T 
(Which often con tain alphabetic characters , smce ._1F ~ RFl!. e ~ t~L s rQ . ,.. 
they' re hexadecimal) with the one shown in the tj ,AA Ir! _9tf~j bli'~R'.£i Tisl;IE13ARO~AVE 
listing . Type these bytes in EXACTLY as shown . ~ ~ M R1

) ~iHRB1=lSES HER~ A~~. 
(All machine lan guage program instructions seem to 
st ress that but it 's really important as the program 
will CRASH if you don ' t type it in perfectl y right.) 

T he cursor should re-appear almost instantly, blink­Remember to hit ' RETUR N' after each line. 
ing merrily under ' READY." If it doesn ' t , then 

5. Save the program by entering: your PET has CRASH ED . Why? Ei ther you typed 

.S "KEYPRINT" ,Ol ,033A ,03CB (After­ in the program incorrectly, (even on tiny mistake) 


wards , enter .X to exit to BASIC) or you're using an old RO M PET . Shame on you ! 

6. 	Now activate KEYPRINT with: Go back and check over that program you typed in ! 

(Aren ' t you glad you saved it first ?)SYS 826 (hit 'RETURN') 
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LAS VEGAS CASINO SERIES: 

These four programs were developed both as a tutorial for those planning to visit a Casino and wanting to learn to play correctly, and as a 
means for the serious gambler to develop and thoroughly test a gambl ing 'system· under actual Casino cond itions. Al l betti ng odds and 
options available in the Cas ino of the MGM Grand Hotel in Las Vegas have been incorporated into these programs. Full screen graphics 
have been used to show the cards being dealt , the Roulette Whee l spinning , and the Dice being thrown in order to Increase realism and 
heighten enjoyment. 

1. 	 Casino Blackjack: 
For 1 to 5 players plus the dealer. Keeps track of winnings or losses for each player plus number of hands 
won, lost. and tied and the number of times the dealer and each player has busted. Play with 1, 2, or 4 
decks. Change decks or reshuffle at any time. Split pairs , Double Down, or place an Insurance bet. 
Full Casino rules and many other options . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 7.95 

2. 	 Casino Roulette: 
Bet on one number, two numbers, odd, even , black, etc. Watch the numbers come up as the wheel spins. 
Twelve ways to bet.. . ..... . . . . .... .. . . . .. . . . . ....... .. .. . .. . ... .. . . ..... . ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . $ 7.95 

3. 	 Casino Baccarat : 
James Bond's favori!e game. Two games in on. Casino style and Blackjack style. Includes specia l 
features to help in developing a winn ing 'system' . . ... ..... .. .... .. . .. . . . . . ...... . . . .. . ... ...... . . .. . .. . . . .... . . .. .. .... . $ 7.95 

4. 	 Casino Craps: 
Bet the Dice to Pass or Fall Off. Bet the Hardway or Press with Double Odds. 
Ten ways to bet. . . .. . . . ... . . . ... . . .. . .. . . . . . . ........ ...... .. . .. .......... ..... ........ .... . ... ...... . ............. . . .. $ 7.95 

5. 	 Casino Package: 
All four Casino Programs above . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $24.95 

STRATEGIC GAMES: 
6. 	 Backgammon: 

Play Backgammon against your PET. Excellent graphics and doubling option 
make for a fast and exciting game . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 9.95 

7. 	 SP(•) INTRUDERS: (WITH SOUND) 
Written by COMMODORE-JAPAN. Performs exact ly like the popular video arcade version being played all 
over the country. Machine language graphics and sound prov ide hours of entertainment ... . . . . .... . .... .... . .. . .. . . ..... . . $ 9.95 
Please spec ify which ROM set your PET has. 

8. 	 Checkers: 
Play against the PET. PET plays a good, fast game according to International Checker Rules. Excellent 
graphics show the board and all checkers. Watch your PET move his man around the board. Clock shows 
elapsed time for each move . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . $ 7.95 

9. 	 Qubic·4: 
This is three dimensional Tic-Tac-Toe played on four, 4 x 4 boards. PET plays a fast excit ing game 
choosing one of three strategies for each game.. . ........ . . .... . . .... . .. . . ............ . . . .. .. . . ...... . ... . . . . .. .. ....... $ 7.95 

10. 	 Go Moku: 
Ancient Chinese board game played on a 9 x 9 board. Get 5 men in a row before your PET. A different 
strategy for each game.... . . ... . . . ... . ..... .. ........... . ... .. . . . ...... . ... . . . . ............... .. . ....... . .. ... . . . . . .. . . $ 7.95 

11. 	 Othello: 
English game known as Reversi. Try to capture the PET's men before he captures yours. Play against the 
PET or against your friends. Fast and fun ..... . . .. . .... . .................. .. . . .. . .. .. ... . ....................... . . ... .. . . . $ 7.95 

12. 	 Cribbage: 
An Excellent version of this favorite card game. All cards are shown using PET's excellent graphics. 
The PET plays a cool logical game difficult to beat even for the best players. ...... .. ........ ... .................. . .. .. .... $ 7.95 

13. 	 Game Package: 
Any six of the above programs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $34.95 

GUARANTEE: All programs are guaranteed to be free from errors and to load on any PET. Any defective tapes will be replaced free 
of charge . 

• Order From: CMS SOFTWARE, 5115 Menefee Drive, Dallas, TX 75277 
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7. Hopefully , your cursor came back . That means 
that KEYPRINT is ready and rarin ' to go . How do 
you make it work? Just press the "/" key. If you 
have a printer hooked up that responds to a secon­
dary address of 4, then the entire screen will be 
printed onto your printer. For devices other than 4, 
POKE 858, SA where SA equals the secondary ad­
dress of your printer. (If the abofe terminology seems 
confusing, don't worry . If you have a Commodore 
printer, everything will work fin e. If not , then I can ' t 
guarantee flawless operation.) 

8. KEYPRINT remains in your machine until you 
turn it off or you otherwise interrupt its power supply 
(Like dropping the PET or setting it on fire). 
KEYPRINT can be de-activated, however, by a sim­
ple procedure: Hold down the shift key and press the 
RUN/STOP key or type in LOAD and hit 
'RETURN'. Ignore any messages the PET says . 
Now press the RUN/STOP key again. The word 
BREAK is displayed and that is exactly what you did 
to KEYPRINT -- you broke it. It will work no 
longer. IMPORTANT NOTE: loading any program 
also "breaks" KEYPRINT. In either case, you can 
re-activate it with an SYS 826. 

9. If you don ' t want to have to type a key to dump 
the screen , use a SYS 849 either in direct mode or 
within a program . It does not matter whether 
KEYPRINT is '' activated'' or not for the command 
to work . 

So there you have it. I plan to use KEYPRINT quite 
a bit in the future. I think of it as a " Wedge" for 
the printer as DOS SUPPORT (Commodore) is for 
the 2040. 
P.S . I want to make it clear which key is used to 
print the screen : it is the key to the right of the 
ampersand at the top of the keyboard , not the shift of 
"M". Also, beware that some programs use the 
second-cassette buffer (where KEYPRINT resides) 
for data storage or for their own machine language 
programs. 
Resources: 
Buuerfield, Jim. " PET in Transirion" COMPUTE, pp 68-70 

(Fall, 1979) 

Sheward, D . " Listing from Commodore 's 'The Transactor"' 

The PAPER, p.39 (March/April 1980) 
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QUAD. 4,0 

SECTOR 6,1 

H~ERGY 4994 
P.TORP 25 

SHIELDS 401 
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BLACKJACK ANALYZER 
PUT PET TO WORK 

PLAYS 100,000 game~ in 24 minute~ . 
rind the most advantageous method. 

User defines player m thod by simple keyboard ent ry including 
when to hit and double on soft and ha rd hand \, sp lit pa irs and 
take insurance. Then run imula tor and see r ulting gain o r 
loss in 24 minutes run time. 

Uses 4 Decks. Full casi no rul es. Count less permuta tions. 
· OR ­

Switch to visua l play and watch your sys tem in rea l time 
BK. pecify old or new ROM 1>502 ML 
Cassette Tape S 12 00 

COUNTING TUTOR 
Pl ay Blackjack a nd win by keeping tra k of high and low ca rd~ 


Program displays count on request if you lose tra ck A rea l tirn 

simulator. 

8K . Specify old or new ROM 6502 ML 

Cassette tape 	 Sb 00 


Malco 	 Oops! O ur address 
was misspe ll ed in54 Hesketh Court 
the l a~t issue. II

Toronto, CANADA your letter was 
M4A 1M6 re turned, please try 

aga in. 

~ 

commodore 


Your Commodore Dealer 
in CANADA 

We stock the full line of 

PET and CBM products and accessories . 


OFF THE SHELF DELIVERY 

SOFTWARE - HARDWARE - SERVICE 

Best Book Selection In Town 


BEST BOOK SELECTION IN TOWN 


Dust Covers: Pet Cover ..... ... ..... $11 .95 
Floppy Cover ... . .. ... ... 9.95 
Printer Cover (old) .. . .... . 9.95 
Printer Cover (new) . .. .... 9.95 

Trade-in Your Old PET For 

The Latests Models 


HDLISE of comPLITER5 HlC. 
368 EGLINTON AVE. W (at A venue Rrt I 

TORONTO, ONTARIO M5N 1A2 

(416) 482-4336 
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n1 " j11pqh 
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COMPETITIVE 
SOFTWARE 

MISCALCULATION? 
We predicted that our recent ad on the PLEXI­
VUE Solar Screen would sell a lot of screens. It 
did' We also predicted that giving a FREE 
PLEXl-VUE Screen with our SOITPAC-1 
package would not find many takers, due to the 
fact that there wasn't a full description of it. 
Over 500/o of our customers PROVED US 
WRONG! We also fi gured that allowing a FREE 
TRIAL would find us giving a few refunds on the 
Screens and software packages. The customers 
again PROVED US WRONG! We have not had 
1 return! Our calculations may have been wrong, 
but in one thing we arc right . And that is when 
we say, "IF THE QUANTITY DOESN 'T G ET 
YOU, THE QUALITY WILL!" Since so many 
have found this to be true, we are going to make 
the following offer for CHRISTMAS. Purchase 
a SOITPAC-1 package and you will receive 
FREE a PLEXl-VUE Solar Screen of your 
choice ... our CHRISTMAS gift to you! 

NEW CONCEPT? 
We can't put a price on our most valuable asset, 
the customer . Thats why we offer the customer 
an attractive package, good programs, Back-up 
copies, & Listings of the serious programs. How 
many other companies in the world offer this? 
We DARE you to COMPARE our software with 
other Manufacturers. The names of some of our 
programs may be the same as some you've seen, 
but the programs are different. Most software 
from other sources require an entry and then a 
RETURN . Ours only needs one keystroke for 
most entrie or choices from a Menu . You are 
only required to press RETURN when entering 
DATA. Games from other sources usually have 
set parameters. We offer programmability in our 
games so the user can change the level of difficul ­
ty, and therefore not tire of the game quickly. 
We have extensively re -written our programs to 
preclude the user from fa lling out of the program 
with an incorrect entry. You receive a sheet 
describing how to ADD SOUND for less than 
$15 ! Some of the programs have the SOUND 
CAPABILITY built-in . Our Floppy Disc version 
is menu-driven using a sophisticated overlay 
technique! One keystroke LOADS and RUNS 
the program of your choice from the Animated 
Menu! We give Back-up copies on a SEPARATE 
Disc Or Cassette! We have your order in the Mail 
in less than 4 days! By now you should be able LO 

understand why we haven't been receiving any 
returns. 

STOP! 

WE WERE PROVEN WRONG 


BY OVER 500/o OF OUR 

CUSTOMERS! 


READ ON TO SEE WHY . 

PROGRAMS 
If you like chess or checkers you will enjoy 
OTHELLO, which pits yo u against the: Computer 
in a game of trategy. OTHELL0/ 2 allows you to 
play the same game with a friend, while the Com­
puter calls you each by name, and constantly up­
dates scores. You can checkout your 
BIORHYTHMS, and see how accurate the predic­
tion arc. In ELECTRICITY you can check the cost 
of operat ing an Appliance, Daily, Monthly or Year­
ly. It uses two figures from your Electric bill to give 
an accurate picture of actual costs. With the 
LOANS programs you can figure the cost of any 
purchase through a Credit Union or Bank. SAV­
INGS allows you to figure what interc t will ac­
cumulate over a period of time using the variables 
you input. STRATEGY is virtually a program­
mable MASTERMIND, because you can control 
the level of difficulty . The QUIZ MASTER Demo 
tests your ability of recollection of States & 
Capitols. You can use it as a Multiple Choice or 
Fill-in quiz! The QUIZ MASTER PGM is blank 
and allows you to create quizzes for your own kids . 
The MPG program allows you to enter your 
odometer reading and gallons purchased to give you 
the miles per gallon at each fill-up or average over 
the long run . The MEMORY TEST gives a choice 
of tests. You can test (I) AU Contiguous memory 
(2) From any Location you select (3) Screen 
Memory or (4) the Error Message. 111e Arcade type 
games some of which have sound, allow you and 
your family to enjoy them together. In CHASE you 
are trying to avoid being captured by Robots, while 
attempting to keep from running into the electrified 
posts or fence. You can change level of difficulty. 
In TANK a two player game, you try to destroy 
your opponent's TANKS at the same time he is try­
ing to destroy yours! l11e difference is both players 
can play at the same time, and neither player can 
hold a key down to stop the other from moving. In 
TANKS-16k you have a choice of progressively 
harder playing fields. BOUNCE is a game of deflec­
tion. You must deflect a moving ball into targets . 
The computer keeps track of the time, and gives 
humorous remarks at the end of each game. You 
can change number of targets . BREAKOUT is the 
old favorite where you have a paddle which you use 
to deflect a ball into a wall of bricks. Each hit 
removes a brick, and you win when you have 
removed all the bricks. You have a limited number 
of balls to use! Game will run in an automatic mode 
for display. It isn't easy to win! As you can sec there 
is something for the whole family, and with the 
price of gasoline on the rise, use your computer to 
entertain your family and friends. 

FREE TRIAL OFFER 
We urge you to try the SOFTPAC- 1 Package 
now. Order one for our 30-day no obligation 
tri al. See how much you enjoy the programs. See 
the difference the FREE PLEXl-VUE Solar 
Screen makes 10 your computer. We can make 
this offer because we have a QUALITY PRO­
DUCT at a REASONABLE PRICE that we feel 
will meet with your approval, if you will G IVE 
IT A TRY! 
Order a SOITPAC-1 at the Reg . price of $34.95 
+ $2.00 Shipping and we'll GIVE you the 
PLEXl-VUE FREE! THE 30 DAY TRIAL OF­
FER APPLIES TO BOTH! (You must return 
BOTH for a refund) 

SOITPAC- 1 contains 18 PGMS on DISC or 17 
PGMS on TAPE (SPECIFY) in a Notebook with 
BACK-UP copies, printed instructions and pro­
gram Listings! There are GAMES W / SOUND too! 

Give the PLEXl-VUE Model Number you 
need, from the CHART: 

PXI = PETs/CBMs with METAL CRT Cases . 

PX2 = PETs/ CBMs with PLASTIC CRT Cases . 

PX3 = NEW 80 Character CRT CBMs. 

* * CHRISTMAS BONUS! * * 
On all orders POSTMARKED before 
DECEMBER 16, 1980, we will include a Cer­
tificate that allows you to purchase a I YEAR 
Subscription to COMPUTE at 25% off the 
Regular Price of $16! Thats a Savings of $6 off 
the Newsstand Price . This offer is in addition to 
the FREE PLEXl-VUE if you meet the above 
postmark requirement. 

IF FOR ANY REASON YOU ARE NOT 
SATISF IED WITH THE SOFTPAC-1 
PACKAGE, RETURN IT WITH THE 
SCREEN AND ABOVE CERTIFICATE FOR 
A PROMPT AND COURTEOUS REFUND. 
YOU CAN'T LOSE! 

We accept personal checks, money orders and 
MASTERCHARGE or VISA! Give ACCOUNT 
NUMBER, INTERBANK NUMBER, EXPIRA­
TION DATE, AND SIGN your Order. 

COMPETITIVE 

SOFTWARE 


21650 Maple Glen Drive 
Edwardsburg, MI 49112 
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C11 E- C12A Pe rf orm DIM 
C12B- C1BF Search for variable 
C1CO-C2C7 Create new va riablePET4.0 ROM C2C8 - C2D8 Setup array pointer 
C2D9 - C2DC 32768 i n floating binar y 
C2DD - C2FB Evaluate integer expres s ion 
C2FC - C4A7 Find or make arrayRoutines C4A8 Perform FRE , and: 
C4BC - C4C8 Convert fixed - to- floati ngJim Butterfield, Toronto C4C9 -C4C E Perform POS 

The 40-character and SO-character machines are the C4CF - C4DB Check not Direct 
C4DC- C509 Perform DEFsame except for addresses $EOOO-$E7FF. C50A- C51C Check FNx syntax

This map shows where various routines lie. The C5 1D- C58D Eval uate FNx 
first address is not necessarily the proper entry point for C58E-C 59D Perfor m STR$ 

C59E- C5AF Do string vectorthe routine. Similarly , many routines require register C5BO - C61C Scan , set up string 
setup or data preparation before calling. C61D - C669 Al loca te spa ce for stri ng 

C66A-C74E Garbage collection 
Descriptio n C74F- C78B Concatenate 

BOOO - B065 Action addresses for primary keywords C78C- C7B4 Store string 
B066 - B093 Action addresses for functions C7B5 -C810 Discard unw anted st r ing 
B094 - BOB1 Hierarchy and action addresses for operaton C8 11-C821 Clean descriptor stack 
BOB2 - B20C Table of Basic keywords C822 - C835 Perform CHR$ 
B20D - 8321 Basic messages, mostly error messages C836 -C861 Pe r form LEFT$ 
B322 - B34F Search the stack for FOR or GOSUB activity C862-C86C Perform RIGHT$ 
B350 - B392 Open up space in memory C86D -C8 96 Perform MID$ 
B393 - B39F Test: stack too deep? C897 - C8B1 Pull s t ring data 
B3AO - B3CC Check available memory C882 - C8B7 Perform LEN 
B3C D Send canned error message , then : C8B8 - C8CO Switch string to numeri c 
B3 ff - 84 1E Warm start; wait fo r Basi c command C8C1-C8DO Perform ASC 
B41F- B4B5 Handle new Basic line input C8D1-C8E2 Get byte parameter 
84B6 - B4E1 Rebuild chaining of Basic lines C8E3-C920 Perform VAL 
B4E2 - B4FA Rece iv e line f r om keyboa r d C921-C92C Get two parameters for POKE or WAIT 
B4FB-B5A2 Crun ch keywords into Basic tokens C9 2D - C942 Convert float ing - to- fixed 
B5A3 - B5D 1 Sea rch Basic for given line numbe r C943-C959 Perform PEEK 
B5D2 Perfor m NEW , and; C95A-C962 Perform POKE 
B5E C- B62 1 Perform CLR C963 - C97 E Perform WAIT 
B622- B62F Reset Basic execution to start C97F-C985 Add 0 . 5 
B630 - B6DD Perfor m LIST C986 Perform subtraction 
B6DE- B784 Perform FOR C998 - CA7C Perform additi on 
B7 85 - B7B6 Execute Basic statement CA7D - CAB3 Complement accum#l 
B7 B7-B7 C5 Pe rform RESTORE CAB4-CAB8 Overflow exit 
B7C6 - 87ED Perfor m STOP or END CAB9-CAF1 Multi ply - a-byte 
B7 EE- B807 Pe rfor m CONT CAF2 - CB1F Constants 
8808 - B812 Perform RUN CB20 Perform LOG 
B8 13- B82F Perfor m GOSUB CB5E-CBC1 Perform multiplication 
8830- B85C Pe rfor m GOTO C8C2 - C8EC Unpack memory into accum#2 
B85D Perform RETURN , then : CBED- CC09 Test & adjust accumula to rs 
8883 - B890 Perform DATA : skip statement CCOA- CC17 Handle ov e rflow and underflow 
8891 Sca n for next Basic statement CC18-CC2E Multi pl y by 10 
8894 - 88B2 Scan for next Basic line CC2 F-CC33 10 in floating binar y 
88B3 Perform IF , and pe rhaps: CC34 Divide by 10 
B8C6- 88D5 Perform REM : skip line CC3D Perform divide- by 
B8D6 - B8F5 Perfor m ON CC45 - CCD7 Perform divide- into 
B8F6-892F Acce pt fixed - point number CCD8-C CFC Unp ack memory into accum#1 
8930- BA87 Perfor m LET CCFD- CD3 1 Pack accumll 1 into memory 
8A88- BA8D Pe rf or m PRINT/I CD32 - CD41 Move accum#2 to 01 
BA8E - BAA1 Perform CMD CD42 - CD50 Move accum/11 to #2 
BAA2 - BB1C Perfo r m PRINT CD5 1- CD60 Round accum/11 
BB1D - BB39 Print string fr om memory CD6 1-CD6E Get accum#1 sign 
BB3A- BB4B Print single format charac e r CD6F - CD8D Perform SGN 
BB4C - BB7 9 Handle bad input data CD8E- CD90 Pe rf or m ABS 
BB7 A- BBA3 Perform GE T CD91 - CDDO Compare accum# 1 to mem ory 
BBA4 - BBBD Perform INPUTll CDD1 - CE01 Floating- to- fixed 
BBBE- BBF4 Perform INPUT CE02 - CE28 Perform INT 
88F5- BC0 1 Prompt and receive input CE29 - CEB3 Convert st r ing to floa t ing - point 
BC02 - BCF6 Per f orm READ CEB4 - CEE8 Get new ASCII digit 
BCF7 - BD18 Canned Inpu t erro r messages CEE9 - CEF8 Constants 

Print IN , then :BD19 - BD71 Perform NEXT CF78 
BD72 - BD97 Check type mismatch CF7F - CF 92 Print Basic line I 

BD98 Evaluate expression CF93 - DOC6 Convert floating - point to ASCII 
BEE9 Evaluate expression within parentheses DOC7 - D107 Con s tants 
BE::F Check parenthesis , comma D108 Perform SOR 

D112 Perform powe r functionBFOO - BFOB Syntax error exit 
Dl 4B-D1 55 Perform negationBF8C- C046 Va r iable name setup 

C047 - C085 Set up function references D156 - Dl83 Constants 
Dl84 - D1D6 Perfor m EXPC086 - COB5 Perform OR, AND 
D1D7 - D220 Series evaluation

COB6 - C 110 Perform comparisons 
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Skyles Electric Works 

BASIC Programmer's, Toolkit<®, Disk-0-Pro® , Command-()® 

For PET® Owners Who Want More Fun 
And Fewer Errors with Their Programs 
Here are thirty-five commands you'll need, all on dual chips you can install in two 
minutes without tools, on any PET or PET system. 2KB or 4KB of ROM firmware 
on each chip with a collection of machine language programs available from the 
time you turn on your PET to the time you shut it off. No tape to load or to interfere 
with any running programs. 

For PET/CBM 2001-8, -SN, -16N/B, -32N/B, 3016 and 3032 

BASIC Programmers Toolki ' commands 

AUTOed DElETEed RENUMBERed HElped TRACEed 
STEped OFPd APPENQed DUMped FINQed 

BASIC Programmers Disk-0-Pro® 

CONCAT880 DOPEN 880 DCLOSE 880 RECOR0880 HEADEA 88°COllECT880 


BACKUP88 °COPY880 APPEN0 880 DSAVE 880 Dl0A088°CATALOG 880 


rename 000 SCRATCH 880 DIRECTORY 880 INITIALIZE 05 MERGE85 EXECUTE05 


SCAOlUd OUfed SEfed Killed EAfed PRINT USING85 SEN0 85 BEEP85 


For CBM 8016 and 8032 

BASIC Programmer Command-0® 

AUT0ed DUMped DElETEed FIN0ed (improved) HElPed Killed OFPd 

TRACPd (improved) RENUMBERed (improved) INITIALIZE85 MERGE85 MOVE 85 


EXECUTE85 SCROlled OUTed SEfed SEN085 PRINT USING 85 BEEP85 


ed - a program editing and debugging command 

B80 - a BASIC command also available on Commodore CBM@ 8016 and 8032 computers. 

BS - a Skyles Electric Works added value BASIC command . 

BASIC Programmers Toolkit® is a trademark of Palo Alto IC's. 

BASIC Programmers Disk-0-ProllB', Command-01'.B is a trademark of Skyles Electric Works. 

PET® , CBM@ are trademarks of Commodore Business Machines. 


Can be placed in main board socket or with precision-engineered interface 

Phone or write for information. We'll be delighted to answer any questions 
and to send you the complete information package. 

231 E South Whisman Road 
Skyles Electric Works Mountain View, CA 940411 

(415) 965-1735 
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D221-D228 RND constants 
D229-D281 Perform RND 
D282 Perfor m COS 
D289-D2D1 Perform SIN 
D2D2-D2FD Perform TAN 
D2FE-D32B Constants 
D32C-D35B Perform ATN 
D35C-D398 Constants 
D399-D3B5 CHRGET sub for zero page
D3B6-D471 Basic cold start 
D472-D716 Machine Language Monitor 
D717-D7AB MLM subroutines 
D7AC-D802 Perform RECORD 
D803-D837 Disk parameter checks 
D838-D872 Dummy disk control messages 
D873-D919 Perform CATALOG or DIRECTORY 
D91A- D92E Output
D92F-D941 Find spare secondary address 
D942-D976 Perform DOPEN 
D977-D990 Per f orm APPEND 
D991-D9D1 Get disk status 
D9D2-DA06 Perform HEADER 
DA07-DA30 Perform DCLOSE 
DA31-DA64 Set up disk record 
DA65-DA7D Perform COLLECT 
DA7E-DAA6 Perform BACKUP 
DAA7-DAC6 Perform COPY 
DAC7-DAD3 Perform CONCAT 
DAD4-DBOC Insert command string values 
DBOD-DB39 Perfor m DSAVE 
DB3A- DB65 Perform DLOAD 
DB66-DB98 Perform SCRATCH 
DB99-DB9D Check Direct command 
DB9E-DBD6 Query ARE YOU SURE? 
DBD7-DBEO Print BAD DISK 
DBE1-DBF9 Clear DS$ and ST 
DBFA-DC67 Assemble disk command string 
DC68-DE29 Parse Basic DOS command 
DE2C- DE48 Get Device number 
DE49-DE86 Get file name 
DE87-DE9C Get small variable parameter
** Entry points only for EOOO-E7FF ** 
EOOO Register/screen initialization 
EOA7 Input from keyboard 
E116 Input from screen 
E202 Output character 
E442 Main Interrupt entry 
E455 Interrupt: clock , cursor, keyboard
E600 Exit from Interrupt 

**** 
FOOO-FOD1 File messages 
FOD2 Send ' Talk' 
FOD 5 Send ' Listen' 
FOD7 Send IEEE command character 
F109 - F142 Send byte to IEEE 
F143-F150 Send byte and clear ATN 
F151 - F16B Option: timeout or wait 
F16C-F16F DEVICE NOT PRESENT 
F170-F184 Timeout on re ad , clear control lines 
F185 - F192 Send canned file message 
F19 3- F19D Send byte , clear control lines 
F19E- F1AD Send normal (deferred) IEEE char 
F1AE-F1BF Drop IEEE device 
F1CO-F204 Input byte from IEEE 
F205-F214 GET a byte 
F215-F265 INPUT a byte 
F266-F2A1 Output a byte 
F2A2 Abort files 
F2A6-F2CO Restore default I/O devices 
F2C1-F2DC Find/setup file data 
F2DD-F334 Perform CLOSE 
F335 - F342 Test STOP key 
F343-F348 Action STOP key 
F349 - F350 Sen d message if Direct mod e 
F35J - F355 Test if Direct mode 
F356-F400 Program load subroutine 
F401 -F 448 Perform LOAD 
F449 -F 46C Print SEARCHING 

F46D-F4 7C Print LOADING or VERIFYI NG 
F47D-F4A4 Get Load/Save parameters 
F4A5 - F4D2 Send name to IEEE 
F4D3-F4F5 Find specific t ape head er 
F4F6-F50C Perform VERIFY 
F50D-F55F Get Open/Close pa ramete r s 
F560-F5E4 Perform OPEN 
F5E5-F618 Find an y tape header 
F619-F67A Write tape header 
F67B-F694 Get start/end addrs fr om header 
F695-F6AA Set buffer address 
F6AB- F6C2 Set buffer start & end add rs 
F6C3-F6CB Perform SYS 
F6CC-F6DC Set tape write start & end 
F6DD-F767 Perform SAVE 
F768-F7AE Update clock 
F7AF-F7FD Connect input device 
F7FE-F84A Connect output device 
F84B-F856 Bump tape buffer pointer 
F857-F879 Wait for PLAY 
F87A- F88B Test cassette switch 
F88C-F899 Wait for RECORD 
F89A Initiate tape read 
F8CB Initiate tape write 
F8EO-F92A Common tape I/O 
F92B-F93 4 Test I/O complete 
F9 35 - F944 Test STOP key 
F945 - F975 Tape bit timing adjust 
F976 - FA9B Read tape bits 
FA9C-FBBA Read tape characters 
FBBB-FBC3 Reset tape read address 
FBC4 -FBC8 Flag error into ST 
FBC9-FBD7 Reset counters for new by te 
FBD 8-FBF3 Write a bit to tape 
FBF4-FC85 Tape write 
FC86-FCBF Write tape leader 
FCCO-FCDA Terminate tape; restore interru pt 
FCDB-FC EA Set inter rupt vector 
FCEB-FCF8 Turn off tape motor 
FCF9-FDOA Checksum calculation 
FDOB-FD15 Advance load/sav e poin ter 
FD 16 - FD4B Power- on Reset 
FD4C- FD5C Table of interrupt vector s 
** Jump table: ** 
FF93-FF9E CONCAT ,DOPE N, DCLOSE,RECO RD 
FF9F- FFAA HEADER , COLLECT,BACKUP,COPY 
FFAB- FFB6 APPEND , DSAVE , DLOAD , CATAL OG 
FFB7 - FFBC RENAME , SCRATCH 
FFBD Get disk status 
FFCO OPEN 
FFC3 CLOSE 
FFC6 
FFC9 

Set 
Set 

input device 
output device 

FFCC 
FFCF 
FFD2 

Restore default I/O dev ices 
I NPUT a byte 
Output a byte 

FFD5 LOAD 
FFD8 SAV E 
FFDB VERIFY 
FFDE SYS 
FFEl 
FFE4 
FF E7 

Test st op 
GET byte 
Abor t all 

key 

files 
FFEA 
FFFA- FFFF 

Update clock 
Hard vectors : NMI , Reset , INT © 
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FINALLY! 

PET DISK 


CJTILITY PACK 

MASSAGE ($60): EDIT BLOCKS, UPDATE BAM, SCAN FILES, MAP DISK, TRACE LINKS 


EDIT ($60)1: EDIT AND APPEND SEQUENTIAL FILES IN-PLACE! 

RECOVER ($30): RECOVER ACCIDENTALLY SCRATCHED FILES 

CLEAN - FAST - FULLY DOCUMENTED - HARD COPY OPTIONS 


COMPLETE UTILITY PACK - $ l 00 

LEDGER ($100): 8-24 COLUMNS, 9-39 BYTES/COLUMN, 3000 ROWS. 


NUMBER - ALPHA - DATE - DOLLAR COLUMN SPECIFICATION. 

NUMBER/DOLLAR COLUMNS DERIVEABLE VIA USER FUNCTIONS. 


NOTEBOOK ($25): 1-5K OF NOTEBOOK SPACE CO-EXISTENT WITH BASIC. 

RECALL - EDIT - TRANSFER WITH TWO KEYSTROKES. 


CALL OR WRITE FOR BROCHURE 

DEALER INQUIRIES INVITED 


CALIFORNIA 
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P.O. Box 969 

Laguna Beach, CA. 92652 
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Algebraic 
Expression 
Input for the 
Pet, Version 2 
Elizabeth Deal 
Issue 4 of Compute contains an article by Harvey 
Davis about inputing expressions during program ex­
ecution. Mr. Davis posed two questions at the end of 
his article: 1. Can writing on the screen be avoided, 
and 2. Can you recover from syntax error without 
losing the variables? If I understand his questions 
correctly, then the answer to both questions is yes. 

The following program achieves the same results 
by a different method. The screen is not cleared bet­
ween calculations and variables are preserved in case 
of error in the expression, unless the expression itself 
mangles the variables. 

The program begins with a funciton F(X) = X. 
The desired substitute functions are INPUT by the 
subroutine in lines 570-680. The function string is 
decoded into either keyword tokens or ASCII values 
of non-token characters (lines 630-660) which are 
then poked into the DEFFN line beginning in the 
first position after an equal sign. Ml =J + 7 in line 
580 points to that position. When the control returns 
to the main program, the value of the function is 
calculated and displayed and the program is ready 
for new values, new function or both. Recovery pro­
cedure from error in the function is described in the 
REM lines at the end of listing. 

The poking routine depends on the DEFFN line 
being the first physical line of the program. I advise 
you to make this line as long as shown in the listing, 
but at least fifteen colons(:) long. The poking 
subroutine checks the available room between the 
equal sign and the beginning of next program line. 
Any expression longer than permitted will be re­
jected. This prevents self destruction of the program 
following the DEFFN line. 

The expressions are INPUT beginning with the 
desired text that will go after the equal sign . Pet ab­
breviations are not allowed. PEEK, SQR, INT, etc. 
must be written as full words. Spaces are permitted 
any place after the equal sign . 

Please observe other restrictions described in the 
REM lines. Save the program before running it for 
the first time, for if any typographical errors will lead 
to poke addresses being incorrect this program will 
self destruct. 

I'd like to recommend that people using my BIG 
FILES (issue 4) substitute this sort of a routine for 
the inconvenient RUN and GOTO procedures used 
in changing the decision lines 1140-1150. 

References: 
1. Token list by W atT 'n Swan, Pet User Notes, vul t , #3, p .5 
2. Davis , Algebraic Input for the Pet, Compute, vo l I , #4 
3. Commodore Manual 

10 0 DEFFNF ( X) =X: : : : : : : : : : : : : : : : : : : : : : : : : 
-.: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ., .. .. 

lHI REM 
120 REM A DEFFNF(X) LINE MUST BE THE 
130 REM FIRST LINE IN THE PROGRAM. 
140 REM 
150 REM 1. RIGHT AFTER = SIGN TYPE 
160 REM 64 COLONS OR X FOLLOWED BY 63 
170 REM COLONS; 63-64 IS BEST. YOU 
180 REM MAY PUT AS FEW AS 15 I F VERY 
190 REM SHORT FUNCTIONS ARE US ED. 
200 REM 2. IF DURING EXECUTION DEFFN 
210 REM LINE BECOMES 3 LINES LONG ­
220 REM DON'T WORRY & LEAVE IT ALONE 
230 REM 3. MORE TO READ AT THE END 
240 REM 
250 GOSUB480 
260 PRINT:PRINT"LBrOTH NEW LSr AME F, 

-N .i:.FrUNCTION LVrALUES LOrUIT": 
-.PRINT 

270 GETP$:AN=-l*(P$="B")-2*( P$="S")-3* (P 
-.$="F")-4*(P$="V")-5*(P$="Q") 

280 ONAN+lGOT0270,290,400,390,290,430 
290 INPUT"X= l~~~";X REM INSERT 
300 INPUT"A= l~~~";A REM EDIT 
310 INPUT"B= l~~~";B REM ROUTINE 
320 INPUT"C= l~~~";C REM HERE 
330 REM 
340 REM A VARIABLES DEFAULT TO 1 IF 
350 REM ONLY RETURN KEY IS PRESSED 
360 REM INPUT PROMPT CONTAINS 
370 REM SP SP 1 (3)CURSOR-LEFT 
380 REM 
390 IFAN<>4THENGOSUB570 
400 IFF$=""THENF$="RESULT" 
410 PRINT"X="X"A="A"B="B"C="C 
420 Y=FNF(X) :PRINTF$"="Y:GOT02 6 0 
430 END 
440 REM ====================== ====== 
450 REM INITIALIZE LIST OF KEYWORDS 
460 REM AND THEIR TOKEN NUMBER S 
470 REM ============================ 
480 T=24:DIMT$(T) ,T(T) :FORJ=lTOT: 

-.READT$(J) ,T(J) :NEXT:RETURN 
490 DATA NOT,168,+,170,-,1 71 ,* , 172,/, 

~173,AND,175,0R,176, > ,177,=,178, < , 
-.179 

500 DATA INT,181,ABS,182, SQR ,1 86,RND, 
-.187,LOG,188,EXP,189,COS,190,SIN, 
-.191 

510 DATA TAN ,192,ATN,193 ,PEEK,194,USR, 
~183,A,174,~,255 

520 REM LAST 2 KEYW. ARE UP-ARROW & PI 
530 REM ============================ 
540 REM INPUT FUNCTION, FIND TOKENS 
550 REM POKE INTO DEFrN EXPRES S ION 
560 REM ====================== ====== 
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Skyles Electric Works 


"If you could own only one peripheral 

for your PET, it should be this. It opens 

the whole world to your PET." 


The Cat: Switches for mode selection and 
operation. LEDs display unit status. 
Acoustic self-test is standard . Compact 
powerpack plugs directly into wall socket. 

Now $325.00* complete with membership 
in The Source•, Skyles six-foot 
cable/interface to the PET user port , 
together with Skyles cassette program in 
machine language and in BASIC. 
(If bought separately: $180.00, modem; 
$80.00, cable/interface and program; 
$100.00, membership in The Source·) 

The Cat and D-Cat have been specially prepared by Skyles for interfacing to the PET 
user port (not to the IEEE port) and with a special cassette program, al lowing 
communication 

. . . from modem to disk and disk to modem 


. . . from modem to terminal; read on screen , save on disk 


. . . from disk to printer through IEEE 


. .. from disk to screen 


The D-Cat: FCC-approved for handset jack 
connection with any modular phone, 
either single or multi -line. No need for 
adapters. Can fit under phone; installs in 
seconds. Mode switch to monitor voice or 
data transmission . Special " hold" func­
tion ; complete self-test. Power pack plugs 
directly into wall socket. 

Now $350.00* comp lete with membership 
in The Source· , Skyles six-foot 
cable/interface to the user port and 
Skyles cassette program in machine 
language and in BASIC. 

(If bought separately: $210.00, the modem; 
$80.00, cable/interface and program; 
$100.00, membership in The Source·) 

*What About the Source? 
Sometimes called " The Information Utility, " it 's a telecomputing network that gives 
you, through your Cat or D-Cat modem, thousands of programs and data b,ases and 
allows you to communicate with other users interactively and through electronic mail. 

· caltfornta r es idents p lea se add 6°0 or 6 5°0 sa les ta x as reo u1r eo 

VISA, MASTERCHARGE ORDERS CALL (800) 538-3083 (except Californ ia residents) 

!Skyles E;:~::~~:~:~:ci~~:~
2

t~~~~e~~~~~~:4otd 
(415) 965-1735 
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570 M2=PEEK(l025)+256*PEEK(l026)-2: 
-.FORJ=l029TOM2 

580 IFPEEK(J)=l50ANDPEEK(J+l)=l65ANDPEEK 
-,(J+6)=178THENMl=J+7:GOT0600 

590 NEXTJ:GOT0680 
600 MM=M2-Ml:IF(MM >63)0R(MM <l5)GOT0680 
610 INPUT"F(X)= X~~~";F$:IFLEN(F$) >MM+l 

-.THENPRINTTAB(l5) "TOO LONG":GOT0610 
620 FORJ=MlTOM2:POKEJ,58:NEXT:N=-l:L=l: 

-.PRINT"T"TAB(7) "~"; 
630 FORK=lTOT:M$=MID$(F$,L,LEN(T$(K) )) 
640 IFM$=T$(K)THENN=N+l:L=L+LEN(M$): 

-.QF=T(K) :GOT0660 
650 NEXTK : M$=MID$(F$,L,l) :QF=ASC(M$): 

-.L=L+l:N=N+l 
660 PRINTM$;:POKEMl+N,QF:IFL <=LEN(F$)GOT 

-.0630 
670 PRINT"r":PRINT:RETURN 
680 PRINT"THINGS AREN'T RIGHT. READ REM ..., 

-.LINES":END 
690 REM ============================ 
700 REM ALGEBRAIC INPUT - VERSION 2 
710 REM ELIZABETH DEAL 
720 REM 337 W.FIRST AVE,MALVERN,PA 
730 REM 19355 
740 REM ============================ 
750 REM 4.DO NOT RUN 
760 REM ERRORS IN 
770 REM WILL WIPE 
780 REM PROGRAM 
790 REM 5.MAKE SURE 

WITHOUT SAVING 
POKING ROUTINE 
OUT THE WHOLE 

THAT THE POKE AD­
800 REM DRESSES ARE TYPED CORRECTLY 
810 REM 6.MAKE SURE THAT 'DEFFNF(X)=' 
820 REM CONTAINS NO SPACES ,AND THAT 
830 REM F AND X SUBSTITUTES (IF ANY) 
840 REM ARE SINGLE LETTER NAMES 
850 REM 7.UNLESS THE POKING ROUTINE 
860 REM IS MODIFIED, DEFFN LI NE IS 
870 REM THE FIRST LINE OF PROGRAM 
880 REM 8.TO SAVE VARIABLES IN CASE 
890 REM OF ANY ERROR IN 
900 REM Y=FNF(X) :PRINT ... ETC 
910 REM GOTO LINE # THAT CONTAINS 
920 
930 

REM 
REM 

IFAN <> 4THENGOSUBXXX 
============================ © 

lnlo<matlOO ULJi ty 

USE YOUR PET AS A TERMINAL! 

CBM 80 l 0 modem 
SOURCE Hook-UP 
I E ..:E to ( 1 t: £E or PET) ca b l 

~ILL~ !l.1'li~---~-~~ 
TOTA[. P/\CKllCE S479 . 00 

PETTED micro systems 
P 0 30A 21851 

4265 w loori s Road 
!.11\.WAU~[[. 1.1sco~SIN 53221 

(414 ) 282·4181 

s.... 2 Wl yt IOI' ,.ou.. 
1. • .:;: :..~. =- - -· 
2. - .~·- _ ;..-:;,:-­
.c.. , .. , •ltot•~·,. 

•loo • oi.-'--­-·--·-­
$150 .00 

Defining a 
Function whilst 
Running a 

M. J Winter 
M th Dept. Program Michigan 

State University East Lansing, Ml 48 24 
The following program shows how to allow a user to 

redefin e a fun ction while the program i run ning. 
f hi s is a handy tech niqu e to hav ava il able if one is 
writin g utilit y programs - to plot graphs , eva luate 
functions , etc . - for class use. Many stud nrs will 
hes itate to retype an entire line ; for all users being 
able to continu e wit hout interruption is a con­
vernen e. 

The program also includes " pro tection" against 
RETUR being pressed with no input entered . Line 
210 is 

210 INPUT" WHAT'S X O 0 0 0 ' ;X 

where D denotes a shifted space. (To scape fro m 
this, one needs to hold down shift and press STOP) . 

The program runs on an old- ROM 8K Pet. It 
shoul d be typed in a it appears , with no extra spaces 
or quotat ion mark s. Wha t m akes it work i:s that at 
th e end of a Ba ic program , the ma hi n · will exccut 
(up to 10) entries in the keyboard buff r (location s 
526-). Location 525 i set to indica te there are two 
such entries ; the 13 m ans R ETU R . 

R l'i'l'rt.' IH.T 

li kl' Lwclcr. '· Dyna 111i r Kl.'yboa rd·· . P ct Users Grou p 
Ncwslclt cr. rnl 0, No . 4. pp7-8 

11 C$=" 
12 PRINT"WOULD YOU LIKE TO CH ANG E THE ~ 

-.FUNCTION? Y OR N":PRINTC$: 
-.PRINT" TII; 

13 GETB$:IFB$=""THEN13 
14 IFB$< >"Y"THEN1 00 
15 PRINT"ENTER YOUR FUNCTION" :PRINT"tF(X 

-,) =II; : I NPUTS$ 
20 J=l:GOT060010 
100 DEF FNA(X)=SIN(X) 
200 PRINT:PRINT 
210 INPUT"WHAT'S X__~~~ "; X 

220 PRINTFNA(X) 
230 GOT012 
60010 PRINT"Mt 
60011 FORI=JTOJ+l:IFI >JTHEN60 015 
60012 PRI NT100"DEF FNA(X)="B$ 
60013 NEXT 
60014 GOT06 0010 
60015 PRINT"RUN": PRINT"h": POKE5 25,2: 

-.POKE527,13 
60016 POKE528,13:PRINT"h":END 

READY. 

II 
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DATA MANAGER 


SAVE TIME. SAVE MONEY. 
let JINSAM work for you. 

JINSAM data manager assists you by intellect­
ually manipulating records. 

No more will hundreds of valuable hours be 
spent searching for needed infonnation. No more 
will hundreds of hours be spent entering and re­
entering infonnation for various reports . 

With JINSAM you can truly transfonn your 
Commodore Computer into the " state of the art" 
data processing machine with sophisticated fea ­
tures and accessories found nowhere, even at 10 
times the price. 

There are three disk based JINSAM. JINSAM 
1.0 allows fast and easy file handling, manipulation 
and report generation. JINSAM 4.0 was designed 
for the professional and contains features needed 
in the business environment, such as: JINSORT, a 
user accessible machine language sort; compac­
tion/expansion of databases, merging databases 
and much much more. JINSAM 8.0 is our best. 
JINSAM 8.0 runs on the new Commodore 8032, 
80 column display computer. JINSAM 8.0 has 
all the functions of 4 .0 plus additional features 
found only on the most sophisticated and expensive 
database management systems. 

JINSAM is a new breed ofdata processing soft­
ware. Powerful, sophisticated and easy to use. 
HNSAM has been thoroughly field tested. JIN­
SAM is now installed and saving its owners valu­
able time and money in educational institutions, 
research institutions and offices nationwide. 

JINSAM was designed with the user in mind. 
It is a forgiving system with help commands, 
prompts and utilities for recovering the bulk ofdata 
even after power failure. security passwords for 
privacy, editing, reclaiming space, auto recall, re­
structuring, unlimited report fonnats, label printing 
and a choice of accessory modules all accom­
plished by a few keystrokes. 

JINSAM has 5 accessory interfacing modules: 
WOR DPROPACK - lntelligent interface for 

WORDPRO 3 or WORDPRO 4 which creates 
variable block with data or up to I 0 conditions 
based on database contents. Produce " dunning 
letters". fonn letters , report to parent, checks, 
invoices, etc. 

M ULT I-LA BEL - Prints multiple labels per 
record with up to 2 lines for messages and con­
secutive numbering. Produce inventory, bulk mail 
labels. etc. 

*CUSTOM DATA FILES 
*CUSTOM REPORTS/LABELS 
*KEYED RANDOM ACCESS 
*FAST/EASY/MENU DRIVEN 
*MULTIPLE SEARCH KEYS 
*PRIVACY ACCESS CODES 
*WILD CARD SEARCH 

MATHPACK -global +, -, x, + by another 
field or a constant, or zero a field . Sum fields in 
each record or running sum of single field in all 
records. Extract infonnation or effect pennanent 
change. Replace in same field or place in a wait­
ing field. 

DESCRIPTIVE STATPACK - Detennine 
mean, median, mode, standard deviation, variance, 
range. Generate histogram and produces Z-Score 
report. 

ADVANCED STATPACK - (you must also 
acquire DESCRIPTIVE STATPACK). Gener­
ates CROSSTABS (number of occurances); CHI 
SQUARE, LINEAR REGRESSION with 
graphic representation and prediction. LINEAR 
CORRELATION and SIMPLE ANALYSIS OF 
VARIANCE. 

All JINSAM accessories are accessed thru 
the JINSAM menu and require a security password 
to gain entrance. 

JINSAM gives the user FREEDOM OF 
CHOICE. Start with JINSAM 1.0 and upgrade 
at any time. Choose from the accessory modules 
available at any time. JINSAM Newsletter brings 
the latest updates , u~er input and keeps an eye on 
the future . 

JIN SAM alone is reason enough to own a com­
puter. JINSAM can be found at Commodore 
dealers . Write for the dealer nearest you. 

The many fea ture of JINSA I I O - .0 

JINSAM LO for 16K/32K CBM 2001. Requires 
CBM 2040 or COMPU/THINK disk - including 
oldest ROMs. Menu Driven, ISAM - Indexed 
Sequential access method • Encripted PASS­
WORDS for privacy • Unlimited fields • un­
limited search criteria • 3 deep subsorts • 
.5 - 3 sec retrevial • editing • Auto Recall • 
Wild Card Capabilities; Reports: multiple head­
ings • paging • page numbering • item 
count. Labels: any size • 1-5 across • sheet 
or continuous. Utilities: Help commands • Re­
cover • Key Dump • Record Dump • De­
scriptor Dump • Restructure . 

JINSAM 4.0 for 32K CBM 2001 with BASIC 
4.0 . Requires CBM 2040 with DOS 2.1 . Has most 

"JINSAM is the best Database 
Management System for the 

Commodore Computers !" 

of JINSAM I .0 functions Plus + machine sort 
with user access instructions • sort 1000 records 
in apx 10 secs e Global Compactio!1/Expantion 
• Create new database from existing database • 
merge databases. Includes MULTI-LABEL • 
4 deep subsorts. (Available Jan. 13, 1981) 

JINSAM 8.0 for Model 8032 with 80 Column 
screen. Requires 2040 or 8050 disk. Commercial 
Disk version for 80 Columns, JINSAM 4.0 func­
tions Plus + Displays report formats to screen, 
4 deep subsorts. (Available Jan. I, 1981) 

nNSAM la • 1rodem•rk or JINI MICRO-SYSTEMS, Inc. 
WordPro 11 • trodemork or Proreuloaol Softwue lac. 
CBM It • tndtmuk or Commodore Bu1lae11 Moeblau. 

JINSAM Data Manager 

for Commodore Computers 

Addi tional lnfonnation 

- Jinsam Demo Di k (S I 0, plus tax ) 

- U ers Gu1·d 1.0 ( 15 plus t:> x) 

Please send to: 

Name --------------­

Position ------------- ­

Company 

Address -------------­
City, State. Zip ____________ 

Phone ( 

Computer, Disk 

JINI MICRO SYSTEMS, INC. 

Box 274 • Bronx, NY 10463 


Dealer inquiry welcome 
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Machine 
Language 
Addressing
Modes 
Jim Butterfield 
You can find a formal description of addressing 
modes in any 6502 machine language text or 
reference . Beginners often find this difficult reading, 
however . 

To help intuitive understanding, I'll describe ad­
dressing modes in a different way: in terms of th ir 
"reach". 

1. Modes that don't reach Into memory at all. 
Implied addressing means that no extra information 
is wanted. The Op Code tells the microprocessor 
everything that needs to be done. If you wish to 
BRK (Break), which will usually take you to the 
machine language monitor; or DEY which 
decrements the value held in the Y register; or use 
any other implied address command, there's no need 
for further information - just give the command in 
one byte. 

Immediate addressing supplies the value you need 
right away in the location following the Op Code. 
No need for an extra trip to memory: the actual 
value follows the instruction. So you may load th X 
register with the value zero by giving LDX #0 (A2 
00) ; or compare Y to the value five with CPY # (CO 
05); or add ten to the A register with ADC #10 (69 
OA) - it all works simply and fast. lmmediat ad­
dressing instructions use two bytes, of course. 

2. Modes that reach a slngle location In 
memory. 
Absolute addressing takes you to any address you 
give. The address itself uses two byte of memory 
and is stored in the usual backwards 6502 format -for 
example, hex address 1234 will be stored as 34 and 
12 . If you want to store the contents of the Y regi t r 
into address hexadecimal 2300, you d code STY 
$2300 (BC 00 23); or if you wanted to compare the A 
register with the contents of location hex 027A , you'd 
write CMP $027 A (CD 7 A 02). Absolute addressing 
instructions use three bytes: one for the Op Code 
and two for the address. 

Zero page addressing takes you to any address from 
hex 0000 to OOFF. Absolute address ing can take you 
there too, of course; but zero page addressing will be 

faster and save you a byte of memory. Your address 
will be only one byte lon g: a value from 00 lo Fl· to 
indicate the location in zero page you want to access . 

Zero page locations are in short supply on th e 
PET. Use them sparingly; if possible reserve zero 
page locations for indirect addressing, which will b · 
dealt with later. 

3. Modes that reach a range of 256 loca· 
tlons. 
Absolute indexed address modes allow you to rea h 
out from the location you specify. You can rea h 
from that address to any higher address up to 255 
locations above. You might like to think of it as a 
robot sitting on the location you have named , equip­
ped with an adjustable arm. The arm can reach ou t 
in one direction only (towards higher addresses) and 
can't reach further than 255 locations . You can ad­
just the distance the arm reaches by sett ing the con­
tents of the index register; sometimes th is is register 
X and sometimes register Y . 

A reach of 255 is plenty to pick through a line x 
of text, a cassette buffer, or a table of ASC II 
characters. 

Zero page indexed allows you to reach out from a 
zero page location . This is sim ilar to absolute index­
ed addressing, but with one important difference : 
you'll never leave zero page . If you try co reach 
beyond address hex OOFF, you'll wrap around and 
start reaching location 0000 and up . 

This can be very useful since it giv s the effe t 
of allowing a negative index value: you can reach 
locations below the ones you specify . If you' re using 
zero page X indexing, for example, and set the valu e 
255 (hex FF) into the X register you ' ll end up acce s­
ing the location below the on you namf'd in the in­
struction. 

Relative addressing is used for branch instructions 
only. This is where you do all your decision-making 
in a program. You may bran h ahead up to 12 7 
locations; you may branch back up to 128 loca tions. 
That 's not very far in a big program , so in many 
cases you'll want to couple your branch instruction 
with a JMP Qump) which uses absolute add ressing 
and can take you anywhere in m mory you want to 
go. 

4. Modes that reach anywhere In mernory. 
Indirect addressing is a scheme which allows you to 
set up the address you want to use somewhere in 
memory· later, you tdl the proce sor to go to th at 
location and u e the adclr ss that you 'v put th ere . 
The processor takes two shots at memory - the first 
to get the actual address, and the second to deal with 
the contents of that address. 

Here's the powerful part : since you ·an set up 
and change the indirect addr ss to anything you like, 
the in struct ion using indirec t addressing can reach 
anywhere at all in memory. You could set up the in­
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Skyles Electric Works 
Presenting the Skyles MacroTeA 

Fast ...Fast Assembler 
Briefly , the pseudo-ops are : 
• 	 BA Commands the assembler to b~91n olacing assembled 


r:ode v-.here ind1ca1ed 


• 	 CE Commands the assembler 10 co111mue assembly un le u 

cc1 min terioui. tn 1orl occu r All erron are prm1 ed o uL 


• 	 LS Commands 1tle 01utimhlc1 10'illH1 l1s1mg sou1ce l1e1e1 

tdcl l1or,1 !h•S ,1o•n 1 on 


• 	 LC Command~ th e assembler 10 stop l1H source hex t file ) 

from th•s poml in 1he progr;mi 


• 	 CT Commands the atsembler 10 co n1111ue that source 

orogr3rn hext h le l on 1ape 


• 	 OS Commands the assembl'' lO sto re the object cOde. 1n 

mi:morv 


• 	 OC Comm~rnds the anembltr to no1 s1ore ob1ect code 10 

memory. 


• 	 MC Commands lhe assembler to uor~ ob1ec1 code at loca­
11on d 1fferen1 from the loca11on m which •t is assemblt ng 
ob1ect code. 

• SE Commands 1he assembler ro \lore an tix lernal address . 

• OS 	 Comm.;Jnds !he aucmbhrr 10 set aside a block ol norage 

• BY 	 Commands the 3nembler 10 \l o re dttia 

• S I 	 Commands the auembter to 1tore an in ternal addrl!.n. 

• OE 	 Commands the assembler 10 calcula te an external label 
e.11.pr~s1on. 

• 	 0 1 Commands th e assembler 10 calcula te an internal label 

e1<preu1on 


• 	 EN In fo rms the assembler !ha t this lithe end of t he 

p rog1am 


• 	 EJ Comm:1nds the assem bler to ejeet 10 top ol page on 

onn1er copy, 


• 	 SE T A d irective not a oseudo-op, direcu the assemblers to 

redeline 1he \lalue of a label . 


Macro Assembler 
The rnacro pseudo-ops include . 

MD 	 This 1s a macro beginning insoucllon dehn111on 

ME 	 This is end ol a macro lns1ruc11on def inition 

EC 	 Do not ou1pu1 m;icro-9enera 1ed code in sourC'" 
listing. 

ES 	 Do outpu1 macro ·gcne r.> ted code in source 
lis ting , 

conditional Assembler 
The conditional assembly pseudo-ops are : 

IED If the label exoression is equal 10 zero. 
assemble this blod- ot sou rce code (rext file I. 

IN E II the label expreuion it. not equal to zero. 
assemble 1his block of sou rce code (lex1 filel , 

IP L II 111e li1hel e"pren1on It. posi1lve , assemble this 
block of SOUfCe code 

IMI II th e label exprenion Is nega tive, assemble 
this block o l sourc! code. 

This is the end o f a block o f source code . 

Enhanced Monitor 
. _ . By having 16 powerful commands_ 

A 	 Au 1oma1ic MacroTeA cold uan from Monitor 

Z 	 A\Jlomatic MaCfoTeA w.lrm start from Monitor 


Loads horn 1ape obj~ct codt: prog1am , 


Saves 10 1ape ot.i1cc1 coc.Jt! bc twetm locations 

1pcci l1ert. 


0 Disassembles object code back. to sou1ce listing. 


M Displays in memory ob1ec1 code stoning a l selected 

location. The norma l PET streen edi l may be used 

to change the Object c:ode. 


R Displays in regiuer. Contenu rnav be cha ged using 

PET s<:rl!en edit capab11i t1es 


H Hunn memo1v for a par11cutar gt~P of ob1ect 

codes. 


W All ows vou to wa lk through the prog1am one step 

a1 a lime _ 


B Breakpoin t to occur afte r specified number of 

passes past specified addren. 


0 Start o n specified addretS . Oui 1 ll STOP key or 

breakpoint occu rs. 


T Transfers a program or pa,.t o l a nrognun horn one 

memory area 10 anolhe:r 


G Goll Runs machine tangua~ pr ogram uarting a1 

selec ted loca11o n. 


)( E1uts back to BASIC 

01rnlay meniory and d~oded ASCII character,; . 


Pack (1111) memo,.v \/"'11th specified l>yte . 


What are the other 
unique features of the 
MacroTeA? 
• 	 Labels up to 10 characters in length 

• 	 50 d itferen t symbols to choose from for each character 

• 	 10•• differen t labels possible 

• 	 Crea t e executable object code in memory or 

store o n tape 


• 	 Tex t editor may be used for composi ng letters, 

manuscrip ts, e tc. 


• 	 Text may be loaded and stored from tape or disc 

• 	 Powerful two-cassette duplicator function 

• 	 Str ing search capability 

• 	 Macros may be nested 32 deep 

• 	 25 Assembler psuedO-OIJ' 

• 	 5 Cond it ional assembler psuedo-ops 

• 	 40 Error codes to pinpo in t problems 

• 	 16 Error codes related r.o Macro!. 

• 	 Warm-s tart bu tton 

• 	 Enhanced monitor with 16 commands 

NUMBE R 

F OR M AT 

COPY 

MOVE 

DELETE 

CL E AR 

PRIN T 

PUT 

GET 

DUPLI CATE 

HAR O 

ASSEMBLE 

PASS 

R UN 

SYMBOLS 

SET 

DISK 

EDIT 

FIND 

MANUSC R IPT 

BR EAK 

USE R 

Text Editor 
To help you write your program. Macro I ~A includes a 
powedul text edttor with 34 command funct io ns : 

Au 1onrn1lcal lv 1r,1l1j rnbt•r' l~nes 

Ou ll)UU ICit l Id e lfl t1'Uy IO ·rea d co lumns 

Copies .'.J line 01 group o ' lines 10 a new 
loca1ron 

Moves a li ne 0 1 g1ou1l of llnes 10 a new 
locarion 

Oeleua a lin t 01 group o ' lm~s 

Cle.l r' 1ht 1e 1 hi(' 

Puna a fine or grO\lO 0 1 l ines 10 
Ult PET \Ctetr' 

Saves a lme o r group ot !Ines of ;ext on 
1he tape lor t11scl. 

Loads a pre11 1ously saved line or group of lines 
of IC~I f rom !ht.' iarrn tor disc). 

Conics 1cx1 l1lc modules from one 1ape 
recorder 10 the ot he r. S1ops on n >ec•llC 
modules t o allow c hange\ before 11 is dupll 
cated Th,, comm,•nd makes .)O unhm•u:•cJ 
length program hr•I Ide) practical 

Pnnts ou t tex l Ide on punier 

A$semblei te .. 1 hi e with or without a l'is.ting . 
Auemhly m av be sp~died fo r the ob1ect code 
(program) to bf! recorded or placed in RA ~ 

memory 

Docs second D<l~i. ol cuseml>ly . Another 
command 1ho1 moi..cs unllm1rncl len91h IClll 

fil es hou rce code) prac tica l 

Runs le xecu tes l n p1e\11ously assembled 
program 

Prints out the svmbol table (label file) 

Gove< complm con lrnl ol l he ,;,.and loe<11oon 
ol the 1e:11 1 Ille fsou1ce Mel. label Ille ttymbol 
1ab1el and relocatable butler 

Give.s comp le1e acceu to the eleven DOS 
commands , 
PUT GET 	 NEW INITIALIZE 
DIRECTORY COPY OUP LI CATE 
SCRATC H 	 VALIDATE RENAM E 
ER R O R R EPORT 

Offers u nbe lie11ob ly power ful search and replace 
capabil11v. Many large comuuter auemblers 
lack 1his sophis1ication 

Searches iex1 Ille !or d~f ined n11ngs. Opt foriallv 
prin1s them and counu 1hem. •.e ., 1hls commancJ 
counn number o f characte rs in text file 

El1m1na1es line numbers on PAINT and HARD 
command. Malcel Mac ro Tea a true and oower· 
ful Text Ed11 or 

Brea ks 10 the Mon11or po111on ol Mac:ro Te<\ 
A re1urn to Tttx l Ed1101 w11hou1 Ion of 1c:11t 
IS POHible 

lmp10ves 01 rn1tors Mac:r oTea·s Tex! Editor 
to user 's needs, " DO·ll ·vourself" command . 

...a completely solid state firmware system ... all in ROM and RAM . No 

tapes to load . The system is available from the time you turn on your PET to 

the time you shut it off. 


15 chips on a single high quality printed circu it board ; interfaces with PET's 
parallel address and data bus or with Skyles Memory Adapter. A 
comprehensive 170 page manual is included 

Truly , there is simply no other system of this magn itude at anywhere near 

this price. $395.00 * 


·Cali fo rn ia residents: p lease add 6% or 6_ 5% sales tax as required 

VISA, MASTERCHARGE ORDERS CALL (800) 538-3063 (e xcept Cal iforn ia res iden ts) 


CALIFORNIA ORDERS PLEASE CALL (406) 257-9140 


231 E South Whisman Road 
Skyles Electric Works Mountain View, CA 940411 

(415) 965-1735 
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direct address to point at location 0000; as the pro­
gram runs , keep adding to it until it finally points at 
hex location FFFF; and you will have reached every 
one of the 65536 locations in memory . 

Jump Indirect is used mostly to link pr grams in 
ROM (Read Only Memory) to user routines. ROM 
programs are fixed and inflexible; but if you want to 

add your own code, it may be permitted with an in­
direct jump from the ROM . Here's how it works : 
The ROM coding first s ts up it own indirec t ad­
dress into memory . Later , it will go to c rt ain 
routines by jumping via this address. If u change 
this address, the ROM program will jump to 

wherever you say . PET uses this type of sys tem to 

allow you to change such things as the interrupt 
routines: the hardward interrupt vector (hex 
0219-021A on original ROMs, 0090-0091 on newer 
machines) is used as an indirect address, for exam­
ple. 

Indirect Indexed addressing is the most commonly 
used indirect addressing mode on the 6502 . You may 
recalJ that indexed addressing allowed you to reach 
up to 255 locations above a fixed address . Indirect 
indexed is similar except that it allows you to reach 
up to 255 locations above a variable address - which 
is , of course, your indirect address. Regist er Y is 
always used for indexing in this case . 

This is so powerful - and so handy - that it 
deserves further comment. You may set the indirect 
address to the start of a line of text , and then use the 
Y index to look through that line. You may set the 
indirect address to the start of either cas ette buffer 
area and use the Y index to look into that buffer. 

Indirect Indexed addressing has one important 
aspect: the indirect address must go into zero page: 
hex addresses 00 to ff . You need to onscrve zero 
pae locations so that you ' II have room to stage all the 
indirect addresses you need . 

Indexed Indirect isn ' t used too much on th PET. 
It purpose is this : if you have a bun h of indirect 
addresses neatly arranged in zero page, you can use 
the X register to select which indirect address you 
wish to use . 

It 's hard to find pace for a number of indirect 
addresses in zero page. Most programm rs just s t X 
to zero and use a single indirect add res-. In certain 
special cases, however , Indexed Indirect addressing 
can be very powerful indeed. Within the PET 2040 
disk , for example, the X register selec ts one of fift een 
buffer pointers ; then , indexed indire t address ing 
allows a character to be written to or read from the 
appropriate place in the correct buffer. 

A Note on Jumps and Branches 
The b ginning programmer will find that the instruc ­
tion!l which transfers program control - the Jumps 
and Branches - seem to have very limited versatility . 
Apart from the indirect jump, which isn't used much 
in applications coding, the programmer ems to be 

limited to jumping and branching to fix d locations. 
Surprisingly, that's often a good thing . It's 

similar to the deliberate restriction in Basic that for­
bids you to code GOTO X + 20. It can be argued 
that a program that is written with a fix d control 
structure will be healthier than one th at might jump 
any place . 

Even so, you can get around this const raint if 
you wish. You can construct the equivalent of an In ­
dexed Indirect jump very neatly by a littl e clever 
manipulation of the tack. 

But that 's a subject for a future column. 

Summary and Self·Test. 
You should have a feeling for the various addressing 
modes and how th ey are used. Try your hand at this 
quiz , and see how your answers match those given . 

1. 	You wish to test the status word ST which is at 
location hex 96 on new ROMs. What address 
mode? 

Answer: Zero Pag address ing. 

2. 	As part of the tes t for an alphabeti character , 
you want to compa re the A regist 1· to hex 41 
to see if it is great r or equal. What address 
mode? 
Answer: Imm •dia te addressing. 

3. You 	want to look through the table of logical file 
numbers , stored in hex locations 0251-025A , to 
see if logical fil e number 4 is in us» What 
addres mode? 

Answer: Abs lute Indexed addressing. 

4. You wan t to ge t each byte of Lhe fl oating po int 
a cumulator locations 005£-0063 , to . tore them 
somewhere else. What mod ? 

Answer: Zero Page Indexed addressin g. 

5. 	If the status register Z flag is se t you wan t to 
skip the next fou r in structions, which occupy 
7 bytes. W hat mode? 

Amwer: R elative addre ·ing. 

6. You want to !car a line on the scr ·c11; it 's noL 
always the same line. What add ressi ng mode? 
Answer: lndir t Indexed addre sing. et the 
ind irect addr to the slart of the lin l'; then use 
th Y regist ·r to ·!car th e individual po it io ns. 

7. 	You want to in -rcase the conten ts f the 
register by one. Wh at addressing mode? 

Answer: Impl ied address ing. Th JNY instruction 
wi ll do th e whole j b. © 
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oldPetS? 
Is it a dream. ...is it fantasy? 
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1.11•14; for 

Switch from old B.0118 to new 
Retrofit B.0118 or from the new 24pin 
B.0118 to the new Commodore"' Basic 
4.0 with the Basic Switch. 
•	 Not sure about the ROM Retrofit Kit from Commodore? 

Nowyou can use all three sets of Commodore RO Me and 
others as well. 

• 	The Basic Swttch allows ewttch selection of either RO M 
set (your original set oryour retrofit set) from Commo­
dore . Plue . Models 15-A and 15-B Include an additional 
zero Insertion force socket allowtng easy use of RO Ms 
Uke the BASIC Programmer's Toolk1t ... concurrently. 

• Models 15-A and 15-B The Bae le Swttch plus .. . Lncludee 
expanded cable assembly and zero Insertion force 
socket. Your 15th ROM simply plugs ln...enabled while 
either ROM set ls selected. Socket 15 mey be readdressed 
by the user for additional flexibility. 

•	 The Basle Swttch le sold Ln assembled form only. All 
models are designed for easy attachment to your PET 
with a convenient cable assembly. No s oldering or 
drilling ls r equired. The Basic Swttch mates wtth a cable 
assembly atyour primary board, and does not use the 
physical connectors ofany PET ports . 

• 	Our prices and complete product sp ecUlca tlons are 
available by con tact lng APPLIED MICRO SYSTEMS, 
Mish awaka, Indiana; or any Commodore Dealer. 

OtherAPPI,JED MICRO SYSTEMS Products include: 

KEYTOIIE: Audio 
l'eedback for your PET 

PBT9 to Centronics• 
Printer Interface 

llBJllOBADD: Memory 
Expansion for your PET 

• Monitors PET* keyboard, emitting a 
short beep when any key ls pressed. 

• No son.ware drivers required. 
• Retains IEEE port to facilitate use 

• Adds 16K bytes to your present 
16KPET. 

• Easy, solderless lnatallatlon. 
• Works wtth old and new PE'IB. 
• Completely self contained, wtth 

speaker and externally accessible 
volume control. 

wtth other devtces, l.e .. disk systems 
and/or plotters, etc. 

• No external power supplies reqU!red, 
negligible power needed Is derived 
from the printer. 

• PET/CBM son.ware compatible. 
• Attractive metal case. 

• Paet,easy,solderless Installation. 
• Small ( 6 1/4" x 16110 • x 3/e") or ( 16cm x 

3 .5cm x .9cm). 
• Derives power from PET. 
• Can be used only wtth 16K PE'IB that 

presently use 4116 RAMs. 

Price $49.98 f;>i!'hawua ,1• Price $139.98 ::!'hawaka,ur Price $199.98 f;>i!'hawaka ,I• 

Dealer inquiries are encour&Ced. l'ree llACBillll!l LAJIG'UAGB MOJIITOB COMMANDS List will be 
included with pricing and product specification requests. 

3502 Home Street, Mishawaka, Indiana 46544 • 1-219-259-3787 ( Indiana) • 1-800-348-7208 
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TREK-X 
TREK·X Command the Enterprise as you 
scour the quadrant for enemy warships. 
This package not only has superb graph· 
ics, but also includes programming for 
optional sound effects. A one-player 
game for the PET BK. Order No. 0032P 
$7.95. 

DUNGEON OF DEATH Batlle evil 
demons, cast magic spells, and accumu· 
late great wealth as you search for the 
Holy Grail. You 'll have to descend into 
the Dungeon of Death and grope through 
the su ffocating darkness. If you survive, 
glory and treasure are yours. For the PET 
BK. Order No. 0064P $7.95. 

ARCADE I 
ARCADE I This package combines an ex· 
citing outdoor sport with one of 
America's most popular indoor sports: 
•Kite Fight- It 's a national sport in India. 
After you and a friend have spent several 
hours maneuvering your kites across the 
screen of your PET, you 'll know why ! 
•Pinball - By far the finest use of the 
PET's exceptional graphics capabilities 
we've ever seen, and a heck of a lot of fun 
to boot. 
Requires an BK PET. Order No. 0074P 
$7.95. 

CODE NAME:CIPHEA 
Enjoy that same feeling of intrigue and 

discovery with the Code Name: Cipher 
package. Included are: 
•Memory Game - Would you like to 
match your memory agai nst ~e com­
puter's? You can with the Memory Game. 
•Codemaster - One player types in a 
word , phrase, or sentence, and the PET 
translates that message into a crypto· 
gram. The other player must break the 
code and solve the cryptogram in the 
shortest time possible. 
•Deceitful Mindmaster - This isn't your 
ord inary Mastermind-type game. You 
must guess the five letters in the hidden 
code word . 
•Code Breaker - Cracking this code 
won't be as easy as cracking walnuts. 
You'll need to flex your mental muscles 
to win this game. 

If you want a mental challenge , then 
Code Name: Cipher is for you . For the BK 
PET. Order No. 0112P. $7.95. 

•A trademark o f Commodore Business Machines 

PETERBOROUGH, N.H. 03458 Instant Software· 
603-924-7296 
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Captivate Yourself. 


SANTA PARAVIA AND FIUMACCIO 

Become the rul er of a medieval c ity-state 


CHIMERA 
CHIMERA If you think the legendary 
Chimera was hard to handle, wait unt i l 
you try the Chimera package. Included 
are: 
•Reflex -Round and round the l i ttle 
wh ite bal l rolls . On ly fast reflexes can 
gu ide it into the center of the maze. 
•Dragon - You'l l have to shoot down 
those pesky, fire-breathing dragons with 
your cannon. If you succeed your castle 
will be safe, i f not it will mean a call to 
your fire insurance company. For one 
player. 
•Dungeon-A very punctual guard 
comes down to the dungeon every day to 
torture you . This means that you have on ­
ly thirty seconds to dig your way under 
the castle to freedom. For one player . 
•Dragon Hunt -You must go forth and 
slay a fire-breathing dragon. The only 
thing that will protect you from the 
flames is your shield , if you know when to 
use i t. For one player. 
• Dropolf - You must make your op po· 
nent 's men "dropoff" the board by mov· 
ing and firing your own men. For one or 
two players. Order No. 011 op_$9.95. 

TO ORDER 

SEE YOUR LOCAL 
INST ANT SOFTWARE 
DEALER 

Santa Paravia 

and Fiumaccio 


as you struggle to crea te a kingdom. Up 
to six players can compete to see who 
will become the King or Queen first. This 
program requires a PET 16K. Order No. 
0175P.$9.95. 

PET DEMO I 
PET DEMO I You can give yourself , your 
family , and your friends hours of fun and 
excitement with this gem of a package. 
•Slot Machine - You won't be able to 
resist the enticing messages from this 
computerized one-armed bandit. 
•Chase - You must find the black piece 
as you search through the ever-changing 
maze. 
•Flying Pheasant - Try to shoot the fly ­
ing pheasant on the wing . 
•Sitting Ducks - Try to get your archer to 
shoot as many ducks as possible for a 
high score. 
•Craps- It's Snake Eyes, Little Joe, or 
Boxcars as you roll the dice and try to 
make your point. 
•Gran Prix 2001 - Drivers with experi ­
ence ranging from novice to professional 
wi l l enjoy this multi-leveled race game. 
•Fox and Hounds- It's you against the 

computer as your four hounds try to cap ­

ture the computer's fox. 

For true excitement, you'll need a PET 

8K. Order No. 0035P $7.95. 


OR 
~ Toll-Free 
1-800-258-5473 


The most captivating 
and engrossing pro­
gram ever made for 
the PET · 

It is the dawn of the 15th Century; 
you rule a tiny Italian city-state. Your 
goal : The ·Crown! 

Up to six players can compete as 
rulers of neighboring cities. You con­
trol the grain harvest, feed your serfs, 
set tax rates, dispense justice and in­
vest in public works. 

The future of your realm will de­
pend on your decisions. If they are 
wise, your city-state will grow and 
you will acquire loftier titles. If your 
rule is incompetent, your people will 
starve and you may be invaded by 
your neighbors. 

How will you rule your kingdom? 
Will you be an enl ightened leader-or 
an unscrupulous despot? Only you 
can answer that quest ion-with San­
ta Paravia and Fiumaccio. 

DOW JONE$ 
DOW JONES Up to six players can enjoy 
this exciting stock market game. You can 
buy and sell stock in response to chang ­
ing market cond itions. Get a taste of 
what playing the market is all about. Re ­
quires a PET with 8K. Order No. 0026P 
$7.95. 

We Guarantee It! 
~~~~~:~~·rnr:r,1~~i~~i::i 

~ 'c ~\'\ qre i · 
~ ~ Guarantee l~ .: 
<:: Oll Hl'ROl. RAMS 1\Rl· l.lJA H 1' 11-1-il ~ 
~ I U Ill· 0 ,\1, 11 Y PROD C'TS. IF Nt >r :1 
¢:: OMl'Ll' Ti- LY SATISI' IED YOU ~ I A Y ~ 
~ IU' I' HN Tll E PROG RAM IVITlll N 60 ~ 
l>':! DAYS. A t "REDIT OR REI' ACl' ~11'N " I ~ 
~ WILL BF WILU ;o.;G LY G IVEN F R ~ 
~ A•' Y Rb\ SON. ~ 

!f!i'\IAW.W.U!.UAU.l.W.W..WU!.WW.mmurui.s 
Pr ices sub jec t to change w ithout notice. 

'" A t rad emark of Com modore Bus iness Machines 

PETERBOROUGH, N.H. 03458 Instant Software· 603-924-7296 

http:0175P.$9.95
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Visible 
Memory 
Printer Dump 
Dr. Fronk Covitz 
The MTU visible memory is 8K 
bytes of dynamic RAM which, 

.... >J1 ...D.......................................................1!'··· ..·· 


rg;, If : w~~ :f :: w'.': 

::: : '.:.:·::::~.::::::::::P.:::::: ..t:t-~ :::: ::: :: ....D: :: ::: : :::~:: :::::
· · 
... .(,..._l; .. . .................................... .... ............ ......... .... .. 
·····:.... ··· ··· ·· ······················ ············· ··· ·· ··· ·········· ·· ·· ·· ·· ···· 
.~:: ~: :: ::::::.. :: ::::: ::::::::::::::::::::::::::::: ::::::::::::::::::::::::::::: :: 

during refresh (transparent to the 
6502), generates a video image of 
itself. The display signal is stan­
dard composite video, and can be 
seen on a conventional monitor or 
converted TV set. With the 
MTU/PET interface, the PET 
screen itself can be used as the 
display . The 320 (horizontal) by 
200 (vertical) pixel matrix allows 
you to generate moderately high 
resolution graphics. (64,000 in­
dividual pixels can be set on or off 
- obviously a job for 6502 machine 
language or routines callable by 
BASIC) . 

The following 6502 program 
allows you to get a hard copy of 
this on the CBM 2022 (tractor 
feed) PRINTER. The first part is 
fairly self-documenting, and is used 
to open the special character chan­
nel to the printer and set the ver­
tical spacing (not available on the 
CBM 2020 pressure feed printer) . 
The VMDUMP machine code 
scans each 320H by 7V line to 
form the special character matrix . 
Skipping the proper number of 
spaces, the main program then 
prints this character. 

This is a SLOW process, si nce 
the 2022 printer can handle only 
one special character per line , so as 
many as 53 prints to the same line 
may be required befor the line is 
complete. Since 30 lines may be 
needed to com plete the 8K scan , 
the whole process can take up to 30 
minutes to fini sh !! In practice, 
however, sinces spaces a r · " weed ­
ed out" , 5-10 minut es is usuall y 
sufficient to get a mod rately dense 
print-out , and less for line-type 
graphs. Horizontal and vert ical 

..,.,..1 
2 

260 = 

300 = 
310 : 
320 
330 

360 
370 ' 
380 = 
390 ' 
400 = 
410 = 
420 = 
430 ' 
440 ! 
450 : 
460 ! 
470 ' 
480 : 

PRNTR 

0280 

0280 
0280 
0280 
0280 

0230 
£•280 
0280 
0280 
0280 
0280 
0280 
0280 
0280 
0280 
0280 
0280 
0280 

J)UMP 

' ;***ll'"+::M:fOU:ll..HU: 
; JI: * .: * VM PRN TR DUMP JI:
;* * 
; * BY F. COVITZ JI: 
;f * 
;****+:U:********** 
' ; TH IS PROGRAM DUMPS AN SK BLOCK 

;TO THE CBM 2022 PRINTER AS A 

; BIT MAPPED IMAGE. 

; MAINLY HlTEt~DED FOR USE l.JITH THE 

;M . T.U. 8 VISIBLE MEMORY . 

; FORMAT IS 320Ht200V PI XELS 


*= $028£1 ; OF:IGIH <EXAl1PLE Dill~' ) 
; 
; ll:n UPGRADE ROM Z-PAGE LOC ' NS "'*~ 

LENGTH $Dl , LEHGTH O( Fl LE MAME 
LFN :t-D2 .LOGI CAL FILE NO. .,.SA fD~< ,SECOl~DA ADDRESS 

Dll $D4 , DEVICE NO . 


' 
; *H' COi ISTAllT::; u~ 

LF I 1 ,tlOP.MAL PR!lff CHAlll·IEL 
SA! 0 ; tlOR·tA:... PP.UH SEC. ADDR . 
LF2 2 ; VERT. SPACll lG CHANllEL 
SA6 6 ; './ERT. SPRCIHG SEC. ADDR. 
LF3 3 ; SPEC. CHAR . CHAl·H~EL 
SAS 5 ;SPEC. CHAR. SEC.ADDR. 
PF;NTR 4 :PH'IS IC'AL DEVICE tt OF PR! :rcp.,

SPACE 

CR $8D ;CARRIAGE RETURN WITHOUT LF) 

CRLF :t0D ; CARRIAGE RETURl>I (~JJTH LF '• 

MAX 54 ; MAX tt OF SPACES (54*6=3'--') 

REV $FE , ' REVERSE ' K"" ~·SCHAR !FE ;SPEC. CHARACTER 



• 

• 
• 

• 

• 
• 

• Judge this character generator for yourself • 

• 

Compare the two Snoopys and 
you'll begin to see why the new 
HAL PCG 6500 is attracting so 
much attention. It's the program­
mable character generator for your 
PET that gives sharp, detailed 
graphics. 

Important features include: • 
• 	 Storage for 64 new characters 
• 	 Built-in CB2 sound amplifier t hat produces all 

tones in the human hearing range • 
• 	 PCG Manual and demo program 
• 	 Interface to PET/CBM with 24 pin cha.ra.cter gen­HAL GRAPHICS 

erator ROMS. ( If your PET uses 28 pin ROMS, • 
Conversion Kits are available for $45.Tu simplify 
ordering, please indicate memory RAM #2114 
or "'6550.) 

The HAL PCG 6500 is available exclusively at • 
Systems Formulate ... 

Only$200 ( p!us SS shlppmg &ha.ndllng ) • 
Add $45 or 28 pin Conversion Kit 

Deslgned for straight forwa rd interface to any •
mic r ocomputer that outputs the ASCll code , 
MIPLOT can even be used by operators with no 
plotter experience. 
• 	 Inco rporates pre-p rogrammed ..intell igent.. funct ions • 

requJred fo r producing graphs and drawings 
• 	 Solld and broken line cypes can be specified 
• 	 Bw.lt in character generator for lette rs . numbers and 

symbols •• 	 Characters can be enlarged and rotated LO four 
orientat ions 

• 	 Special printer mode outputs character data as-is 
• 	 Uses commonly ava ilable hard fiber ·tlp pens 
• 	 Max imum plot speed a pproximately 2 inches per • 
second 
• 	 BuU in self-test mode 

• 	 M IPwr by Watanabe Cor pora t ion •9~:tm!!1r!!?an° 
( plus shipping & handling) • 

ADCOM Light Pen (with sound) .. . Only •3495 

( plus $2 shipping & handling) 

Unlike many light pens, theADCOM interfaces • Ready LO plug in. no assembly necessary. 

with PET through the second cassette port rather • Faster than many othe r light pens designed for PET . 
than the parallel port. The result? Sound! • Built -in sensitivity control. 

• 	 Ma.chine J.a.ngua.ge and demo program included for ease 
of programming. • 

Expand with the finest in micro peripherals, systems and software from Systems Formulate. 

Call today for more information or to place your phone order: ( 415 ) 326-9100 


We honor Master Charge, Visa, check or money order. 

(California residents add 6.5% tax ) • 

http:J.a.ngua.ge
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registration are not perfect, given *** SYSTEM LOCATIO NS *** 
the limitations of the 2022's ***:+::+::+: ! = UPGRADE ROM ****** 
mechanism, and there is some 

540 0280 PIAK $E812 ;KEYBOARD PORT
distortion (vertical or horizontal, 	 550 0280 CLOSE $FFE7 ;CLOSE IEEE DEVICES 


560 0280 OPEN $F524 ; ! OPEi IEEE DEVICE
depending on your outlook). The 	 570 SETDEV S-FFC90280 	 ;SET OUTPUT DEVICE 
580 ' 0280 OUTCHAR $FFD2accompanying examples should ;SEND 1 CHAR. 

give you some idea of the results 600 0280 78 MAIN SEI ; PREVENT INTERRUP TS 
610 : 0281 A9 00 LDA 110 ;SET NULL NAMEyou can expect. Given the slow 	 620 = ('1283 85 Dl STA LENGTH 

speed and imperfect registration, 	 630 : 0285 85 D3 STA SA ; oPrn NORMAL F'~: ItH CHR~ u;E .... 

640 = 0287 A9 01 LDA #LFl


the fact still remains that the 	 650 " 0289 85 D2 STA LFN 
660 028B A9 04 LDA llP."NTRcapability is there. 670 · 028D SS D4 STA DN 


As written it is configured t 680 028F 20 24 F5 JSR OPEN 

690 ' 0292 A9 02 LDA #LF2 ;OPEN VER .SPACING CHAt;:; ::~ go into both tape buffers (stans at 	 700 = 0294 85 D2 STA LFN 
710 = 0296 A9 (16 LDA llSA6$0280, 640dec.). It is then easily 720 = 0298 85 D3 STA SA 

accessed by DISK-based systems. 730 = 029R 20 24 F5 JSR OPEN 
740 ' 029D A9 03 LDR llLF3 ; OPEN SPEC. CHAR . CHAt~tlELWhen you see something you lik 	 750 029F 85 D2 STA LFN 
760 ' 02Al A9 0"i LDA llSA5on the VM, just key in SYS640 770 = 02A3 85 D3 STA SA 

and take a five minute break . If 780 : 02A5 20 24 F5 JSR OPEN 
790 : 02A8 A2 01 LDX l:LFl ;SEND ' H011E ' you have a tape-based system, you 	 800 : 02RR 20 C9 FF JSR SETDEI/
810 : 02AD A9 13 LDA #:11~11will need to relocate the code 020 : 02AF 20 D2 FF JSR OUTCHAR 

elsewhere. The ass mbly source 830 = 02B2 A2 02 LDX l:LF2 ;SEND VERTICAL SPACING 
840 = 02B4 20 C9 FF JSR SETDEVshould make this relatively easy to 	 850 ' 02B7 A9 10 LDA 1:16 
860 : 02B9 20 D2 FF JSR OUTCHARdo. 870 = 02BC 20 20 03 JSR l/MDUMP ; INITIA CALL 

The only routine that is 	 aao : 02BF AD 12 E8 f'iiUl~l LDA PIAK ; CHECK ' REVERSE ' KE't 
890 = 02C2 C9 FE CMP #REI/specific to upgrade ROM is the 	 900 : 02C4 F0 4B Bi::Q MAIN? ; ABORT ON REVERSE KEY 
910 : 02C6 AD FE RF LDA SPCOPEN subrourine. 1 believe this is 920 = 02C9 C9 36 C~1P #MA '. ; CHECK IF LI NE FEED t'1EEDEI1 

at $F52D in original ROM. Zero­ 930 : 02CB D0 £•4 BNE MArn2 
940 : 02CD A9 0D LDA l:CRLF ;SEND A CRLF page locations $Dl, $D2, $D3 and 950 : 02CF DO 35 BNE MAIN5 
960 : 02.Dl A2 03 MArn2 LDX # F3 ; SPEC. CHAR. CHANHEL$D4 are ROM dependent , and cor­ 970 : 02D3 20 C9 FF JSR SETDEV 

respond to locations $EE, SEF, 980 : 02116 A0 06 LDY 116 , 6 B'r'TES TO s:::rm 
990 : 02D~: B9 F5 RF MAI N3 LDA MATRI X-I , 'T' ; TRAtl':.MIT TO PRINTERSFO and SF 1, re pectively for 	 1000 · 02DB 20 D2 FF JSR OUTCHAR 
1010 · 02DE 88 DE'r'original ROM . Zero page locations 1020 02IIF D0 F7 BNE MRrn3 

1 and 2 are used as an indirect 1030 · 02El 38 SEC ; HOl~ 11AN'r' SPACES TO TRAl1:3i'1 11 
1040 " 02E2 A9 38 LDA #11AX+2 ; LEAVE A LITTLE ROO Mpointer. The last point to be aware 	 1050 = 02E4 ED FE AF SBC SPC 
1060 . 02E7 A8 TAY ; USE AS INDEXof is the setting of VMORG, the 
1070 ' 02E8 A2 01 LDX llLFl ; SET FO NORMAL PR!IH CHAl-:!Jfl_

origin page of rhe 8K block of 	 1080 = 02ER 20 C9 FF JSR SETDEV 
1090 02ED A9 20 MA!tl~ LDA II SPACE memory. There is a single LDA 1100 " 02EF 20 D2 FF JSR OUTCHAR ; SEl~D SPACES TO PRINTER 
1110 : 02F2 88 DE'T'#VMORG in the source code, so 1120 : 02F3 DO FS BNE MArn4 

you must change this single byte if 11 30 : 02F5 A2 01 LDX llLFl 
1140 : 02F7 20 C9 FF JSF: SET DEV you want a dump of a different Bk 1150 : 02FA A9 FE LDA #SCHAR ; TRRHSMIT SPECIAL CHAP. 
1160 : 02FC 20 D2 FF JSR OUTCHARblock. 11 70 : 02FF A2 01 LDX llLFI 

To be even more benign to the 11 80 . 0301 20 C9 FF JSR SETDEV 
119@: 0304 A9 8D LDA li CP ; SEND CP WITHOU LF )calling program, the original con­ 1200 0306 20 D2 FF MAI NS JSR OUT CHAP. 

1210 : 0309 2£1 77 03 MAI N6 JSF: VMDNEXT ;RE-alTER VMDUMP
tents of zero page locations 1 and 2 
1220 · 030C AD FF AF LDR LINES ; CHECK FO., DONE 

(VM and VM + 1), as well as the 1230 : 030F 110 RE E:NE MR ml 
1240 · 0311 A2 02 11RIN7 LDX llLF2 ; CLOSE A~L CHANNELSregisrers, could be saved. Use the 	 1250 : 03 13 20 C9 FF JSR SEHIEV 
1260 = 0316 A9 18 LDA #24 ; RESTORE I ORMAL VERT. Sr'iK :tJCrfollowing code sequence: 

MAIN SEI ;prevent interrupts 

PHP ;save status 

TXA ;save registers 

PHA 

TYA 

PHA 

LDA VM ;save loc' ns 1 and 2 

PHA 

LDA VM + 1 

PHA 
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••ECX Co•• 

Specializing in 

peripherals and software 
for the PET

•

We offer the following 


new products

•
•Full IEEE-488 Bus Acoustic MODEM ... $395.00 

•Full IEEE -488 Bus to Centronics or NEC Spin ­
writer Int erface COM-PLICATIONS Model ClOl 
... . .. . . .. . . ....... .. . ... . . . . . . .. $225.00 
· Full IEEE-488 Bus to Watanabe Graphics Plotter 
Interface COM-PLICATIONS Model C102 $295.00 
•Watanabe DIGIPLOT Intelligent Graphics Plotter 
Watanabe Model WX4671 . ... . . . .. . ... $1200.00 

"CURVE Graphics Software Package: Runs on the 
32K PET connected to the Watanabe DIGIPLOT via 
the C102 IEEE-488 Bus Interface Adapter. No com­
puter skills needed to use, contains complete graphic 
softwear program and 16 subroutines . ... $299.00" 

· PET Computer Desk , designed for PET computer , 
disk and printer .. ... ... ... . .. .. .. . . $395.00 

•ALL COMMODORE COMPUTERS, 
PERIPHERALS AND SOFTWARE 

We are announcing the 
following new products: 

•C301 PET to DIABLO Printer Interface 
• C302 PET to QUME Prin ter Interface 
• C231 Full IEEE-488 Bus to R 232C Uni-directional 
Interface 
• C232 Full IEEE-488 Bus to RS232C Bi-direc tional 

lnterface 


E X o off 1 r ~ t c.hnicc1l 5upporl c.uid f...1-.1 in ht1u~ 1 J n1a11\lpnanc" and :.o rv ictt 
frJ1 ,ill 1h" p1<>duc1' w,, wll W • kn w how Jn 1' !Mir Com 111 odorl" equipm •1111 

i:x · ( o "11\vn,•rl .111d np ·Mll'cl hy M l'LI ' A l'I ' . I ' . a cles1yn "" I 
u•wlop111 •11 1 111por 11011 Ca ll us . "e l<1lk IPd1111cal1 ALL OM -PUCA 
TION · I C p1c>du c1> ilr<' manufac1url!d Ill 111dus111al qu;ili1y standards ff you 
11e<'d 10 k111m """" abou1 1he IF.EE ,'X Bu> read our 1us1-publish1?d 
0 bum" tcC>1 dw I !ill new hook. "Th e P ET and The IEEE-488 (GPI B) 
Bus ". ,1u1hn1 "d hv 1h • p1.:,1d •nl of CO 1 !'LI 'ATIONS. I 'C . availahl1• fi nm 
L ·., (, 11 : IH ()() (11K lud ,, 1<1 '""' ,h1pp1114l 
I' '-, All Il l nu1 11 I I HH !Ju , 1111 rf""'' ""''''Al I <1! 1h1· II 1-. L ·1HH Bu' p1•d1 1 

111 iH1C'-' r\?qUll 'llh..in1, 1 

ECX Co. 

2678 N. Main Street # 6 


Walnut Creek, CA 94596 

(415) 944-9277 


Northern California's Fastest·Growing 

Exclusive Commodore Computer Dealer 


Dealer Inquiries Solicited 


IEEE-488 BUS 
SYSTEM BUILDING BLOCKS 
For Commodore PET/ CBM and other computers... 

TNW-2000 

TNW-1000 Serial Interface: $129 

TNW-2000 Serial Interface: $229 

TNW-2320 Dual Serial Interface: $369 

TNW-103 Telephone Modem: $389 
,\ ,1 t ' '· "' 1 •'( 1 tl u~, .·. :r- Q,\f. 

SOFT\AIARE PTE R M.t\f''''' l' t " '• .J'J ,J1'1S \ uiPE"T .nt(' df(lr0 1f'JI 
WVI-\ cu .. ... '" ·-. v - hO. ... , \ 23~~ 01 I w IOJJ 

SWAP: •\ II ,., ~ ":> 0 1 ag1• UI u :o 8 pr o ram~ •n PE l 
PLUS .,csl OIJula• con· ruh.·r<; rne11 101 ~ at once Auri I ' nan~ or er 

1sks pr inters etc PAN : 1'\ s , ., 1st1careu c1eciron1c ad 010 1am 
H ,,~ ... 1H lf\JW 103) 

Wri te or call for Informa ti on today:

-~TNW TNW Corporation 

~. COHPO K ·\ 110,, 3351 Hancock Slreet 


San Dieg o CA 92110
~ 
(714) 225-1040 

PET' MACHINE LANGUAGE GUIDE 

PE( 

MACHIN f 

LANG UAGE 
Con t en ts i nclu d e sec ti ons o n : 

GU IDE • in put a nd out put ro ut ines . 

ID 
• 1 ixc d poi nt. floatin g poin t, 

ilnct Ascii num b er convcrs.io 11 . 

• Cl ocks and t in1e r s. . 

• Buil l ·tn ar it tinic t ic. 1unc t io n s . 
' 

-
• P1ogran1min g l1ints an d sugges· 

t io ns.1~-:~- I 
• Many sampl e programs .:}Ji~;;;} .) 

While supply las ts: 
Guides for Old RO MS 

on ly $5.00 inc. pos tage 
New RO MS o rder be low 

~~N~ 

If you are in terested in o r a re a lready into mach ine language 

p rogra,;,ming on the PET , then th is inva lua ble guide is fo r 
you . More than 3 0 of the PET's bui lt-in rout ines a re fully 
deta iled so tha t th e reader can immed ia tely p ut them to good 

use . 
Avai lable for $6.95 + .75 postage. Michigan residen ts please 

include 4% sta te sa les tax . VISA and Mastercharge cards 
accepted - give car d num ber and exp iratio n da te. Quant ity 

d isco unts are avai la ble. 

Tn•-~f;t:_11l ABAcus SOFTWARE· :•.-ll'qf·' P. 0. Box 72 111FjI IJI1 U.;J Grand Rapids. Michigan 495 10 
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PLA restore loc'ns I and 2 
STA VM + 1 
PLA 

1270 
1280 
1290 
1300 

0318 20 
03 JB 20 
03 1E ~8 
031 F 6€t 

D2 
E7 

FF 
FF 

JSR 
JSR 
CLI 
RTS 

OUTCHAR 
CLOSE , CLOSE ALL C'HA~H·IELS 

, ALL m• IHTEPRIJPTS 

STAVM 
PLA ;restore registers 
TAY 
PLA 
TAX 

' 
;******* ·•***********• 
; lit \.'MDUMP SUBROUTINE i+ 
;********************* , 
; DOES THE TOUGH JOB OF FOR!•l I NG 
; THE SPECIAL CHAF:AC TER MATRI '! . 

PLP ;restore status 
CLI ;interrupts 

; IT SKIPS OVER SPACES <BUT KEEPS 
; TRACI< OF THEM ) . THE ROUT W E 
; CLOBBERS A,X , RND Y 

RTS 
; ! ! Vl10RG SET = $90 ! ! 
, SO SET 'r'OUR OWN 1F NECESSARY , 

1450 
1460 · 

0320 
0320 

V~10RG 
V11 END 

190 
256lltl/MORG+!JFFF 

; vrs . MEM . 
, LAST VM LOC ' NS ll~· ED i;•; F'{\t\ 

, 
; ZERO PAGE LOC ' NS 1 At<D 2 USED 

1490 0~:20 VM I ; I ND I RECT PO HHER 

15 10 
1520 
1530 
1540 · 
1550 

0320 
fl320 
!3'320 
0320 
0320 

MATR I X 
BTPT 
CHTR 
SPC 
Ll tlES 

VMEt,D- ? 
'v'M ElW-3 
VMEtlD-2 
VM END-J 
I/MEND 

, THE CHARAC'TE MATRIX 
, BIT LOCATIOl l 
; COUNTS FITS PEP B'r'TC: 
, i;OUtHS tlO. OF SPACES 
; COUNTS tlO. Or LI MES 

1570 : 
1580 : 
1590 ' 

0320 A9 00 
0322 85 01 
0324 A9 90 

VMDUl·lP LDA 
STA 
LDA 

#0 
VM 
#VMOF;u 

; EMTR'r' POl tlT 
; I NI TIALIZE THE POIMTER 

1600 = 0326 85 02 STA VM+ I 
161 0 ' 
1620 ' 

0328 A2 09 
032A BD 9E 03 l/11D0 

LDX 
LDA 

119 
DATA ,X 

;FETCH I NITIAL DA TA 

1630 = 032D 9D F6 AF STA 11t1TRI X,X ; RHD STORE IT 
1640 = 0330 CA DE:.: 
1650 = 0331 10 F7 BPL \IMD0 ; ALL 10 B TES 
1660 = 
1670 : 
1680 ' 

0333 
0335 
03:<8 

A2 
AC 
B9 

05 
FD 
97 

AF 
03 

\/MDI 
Vl1D2 

LDX 
LD'r' 
LDA 

li5 
CNTR 
OFSTRE , 'r' 

, 6 BYTES TO FORM 
; 7 BITS TO ASS IGN 
, OF FSET TO 8h BLOCK 

1690 = 033E AB TA'r' 
1700 = 
1710 : 
1720 : 

033C Bl 01 
033E 2C FC AF 
0341 18 

LDA 
BIT 
CLC 

(\IM), y 
BTPT 

; FETCH A B'r'TE 
, RETURNS -=O If BIT OFF 

1730 : 0342 F0 01 BEQ Vl1D3 
1740 = 0344 38 SEC 
1750 ' 
1760 ' 
1770 ' 

0345 3E F6 AF 
0348 CE FD AF 
034B 10 ES 

V1'1D3 ROL 
DEC 
BPL 

11A RI X,~! 
CNTR 
\IMD2 

, THE B'r'T E I 3 FORM ED 
, DO 7 BITS 

1780 ' 034D A9 06 LDA 116 , RE STORE BIT COUtlTER 
1790 : 034F 8D FD AF STA CMTR 
1800 : 0352 18 CLC 
18lt1' 0353 6E FC AF ROR BTPT ; ADV~~E I BIT RIGHT 
1820 ' 
1830 

[1356 D0 09 
0358 6E FC AF 

BNE 
ROR 

\IMD4 
BTPT 

; BTPT tlOT DOI E 
; RESTORE BTP =S.8[1 

1840 035B E6 01 I NC VM .. tl C: XT Aili•F'b" 
1850 €i35D DO 02 BNE l/MD4 , B PT IOT M~ IE 
1860 0 35F E6 02 I NC l/M+ l 
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1870 : 0:<61 CR l/MD4 DEX 
1880 0362 10 DI BPL VMD2 ; DO THE 6 BYTES 
1890 ° 0364 A2 0 5 LDX 115 ; NO t.l CHECK FOR ALL ZERO 
1900 0366 18 CLC 
19Hl 0 0367 BD F6 AF VMD5 LDA MATRI X,X
1920 : 036R 2 9 7F AND ll$7F ; MASK BIT 7 
1930 " 036C 9D F6 AF STA f'l ATRI X,X
1940 : 036F F0 01 BEQ Vt1D6 ; SK IP ON ZERO 
1950 : 0371 38 SEC ; A NOl•l-ZERO l<RS FOUND 
1960 " 0372 CA \IMD6 DEX ;SKIP ON ZERO 
1970 " 0373 10 F2 BPL \IMD5 ; A NOl~ -ZERO WAS FOU~lD 
1980 = 0375 B0 lF BCS VMD8 ; RETURN ON A NON- ZERO B~'TE 

RE-ENTR~' POINT HERE 

2020 0377 CE FE AF VMDNEXT DEC SPC ; OTHERl• ISE IT IS R SPACE 
2030 · 037A D0 B7 BNE l/M Dl ; SO l{EEP GOING 
2040 : 037C A9 36 LDR !IMAX ; BUT NOT PAST 54 SPACES 
2050 : 037E 8D FE RF STA SPC ; RESTORE SPACE COUNTER 
2060 : 0381 CE FF AF DEC LI NES ; DECREMENT LI NES COUNTER 
2070 0384 F0 0B BEQ Vt1D7 ; RETURN IF LI NES=0 
2030 : 0386 18 CLC 
2090 : 0387 A5 01 LDA \/M ; OTHERl·lISE GO TO NEXT 
2100 · 0389 69 Fl ADC #:iFl ; LI NE OF BK· BLOCK 
21 10 : 038B 85 01 STA VM ; <6*40+!) LOCATIONS AHEAD 
21 20 : 03f:D 90 02 BCC \l t1D7 
21 30 · 038F E6 02 INC \IM+l 
2140 ' 039 1 A9 80 VMD7 LDA 11$80 ; RESTORE BTPT ; 
2150 : 0393 8D FC AF STA BTPT 
216(1' 0396 60 vrms RTS 
21 71'1 : 0397 F0 C8 A0 OFSTAB . B'i'TE $F0 , $C8 , $A0,$78 ; OFFSETS TO NE:o<T LI NE 
2180 = 039B 50 28 00 . B'rTE $50, $28 , 0 
21 90 : 039E 00 00 00 DATA .BYTE 0,0,0. 0. 0, 0 ; IN ITIAL DATA 
2200 : 03A4 80 06 35 . B'rTE $80. 6, t1AX-L 29 

; EMD © 

PROMINICO · PROMINICO · PROMINICO · PROMINICO · PROMINICO ·PROMINICO · PROMINICO · PROMINICO · PROMINICO · PROMINICO • PROMINICO 

1WO POWERFUL PROGRAMS IN ROM FOR YOUR PEf/CBM 
XDOS ROMTM_s97,so Every user uf 

Co mmodore's 2040 Disktias been w11iting fo r XDOS. 
The mai ntenance. manipulation andorganiza tionof 
di k files i· simplificd since XDOS climina lcs !he 
repelil iuus drudgery of disk work. DI f>L1\Y. CUI'\'. 
SCRAT II. LOA IYllU ' operate from a fas11wo-rnlu111 n 
Menu di s play. ~1ul1iplc fil es can be elected wll hsingle 
key strokes and 1hcn co pi ed or scra tched as a balch 
without further inpul. Takeadvamage ofour un ique risk 
free refu nd policy.Once yo u use XDOSyo u'll never 
give ii up. 

DMENU- Display or print co nlenls ofdata fil e. 

CM EN U- Co py an)' number of selected files"' a ba1ch. 

SMENU - Srralrh any number of selected filcs a a 

batch. 


MENU - Load and run a progra m. 


SCREEN PHll\'T- Spccial key cquenrc copies the 

screen inwgl' 10 you r prinl cr. 


DmECT PHI NT - Pu l a.. *.. in fronl of any tumnrn nd 

and it will output In the printeraulomalically. 


DOSSUPPOHT-The com plete DOSSUPPOHT 
(WED 1E) is incl uded in the XDOS HOM. 

SAVE HEPLACE- XDO ' nwkc SAVE"' ti ... ;ind SAVE 
11i1 h11ul a drive numher complciclysafc and reliable. 

UPGHADEABLE-1\ll l'rominico "Oft wa re is supplil'd in 
reprogrammable ROM whirh can be upgraded whl'n 
req uired. 

MANUAL INCLUDED- Comprehensive inslructio n 
manual included. 


INDEPENDENf-XDO uses no RAM. and BASICis 

unaffected byils use. 


COMPATIBlLITY- XDOS is compatible 11~ 1 h most 

olher ROM product und rnn be ordered to fit any of the 

three ava ilable HOM ockm. 


SORT ROMTM_s97,>o Every serious 
program can bcncfi l fro m1he fi ve ulililies incl uded: 

SOHT, Thi co rn rmmd takes a Ii t ofarray names 
(si ring. real and integer in anyorderor mix)and w rts 
them basedon 1hc alphahe lic or numericorderof 
the firs t array in 1he Ii t. An c.\ample best illustrate the 
nexibilityof this command:Suppo e you wish to 
mai ntain an invuicl' list wilh the data held in the 
follo"ing array : 

CO/o(N) - Cuslomcr Numhe r. lo/o(N) - In voice Num ber. 
A(l\1 - SAmoun t. DS(N) - Date. II is now a si mple 
mailer to pul this list in lo order of invoice date. 
cus lomcr number uramount owing.An Accelerated 
l!eadsort algorit hm\111h K· N · Log(N) charac leristics 
b used fo r ext remely fast peed even on wor.;I case data. 

OHTTIM I· IN. ECONDS 

).0. OF HECOHIJS 1.0011 3.UOO 5.UUU lll.UOI) 

INTEGER 2,6 8.9 15.6 n.u 

REAL .1.<1 16.7 29.3 -

STR ING i.8 13.3 " 

HEAD STHING-This commnnd is a much needed 
replacemenl fo r I 'PUTff wirh lhc fo llowing improve­
ments. ~ l aximum input siri ng length increased from 
0 10 254charnclers. Embedded COM~1AS. COLONS 

und Q OTES arc now acceptable daiu. ull Iring is 
rctu med for em ply records. 

OPTIMIZED READ, OPTli\HZED WHITE-These two 
commands drasticallysimplify and improveda ta 
lurage on disk. Numerica ldala is wrillen in binary 

instead uf ASCII. potentially incrra ing data density by 
300%.Data is stored 11~ lhou l the need fu r RETURNS 
hc1wccn records thus allowinga Iri ng to contain any 
char.i cier.; including HET RN. COi.ON. CO~IMA and 
QUOTE. Inadd ition.a list of variable names need only 
be definedonce and nul in cnc h read or write SlalcmenL 

Fl DSUBSfRJNG POSITIO '- POS is a verv fas t 
st ring ea rch fu nction which locales the posiiion ofone 
string wilhin anot her. 

nisk Free Warranty:one yea r rcplacemenlofdefec tive 
HOi\fs. if you decide lo retum the HOM (unda maged) 
wilhin 30 days we 11111 refund the full purchase price 
incl uding postage and you may kee p the instructi on 
rn;11111;1I n-ilh oun•11rnpli 111l'lll' 

lo order u. c Prominico Direct Mai l Hcsponse Card in 
thL i·•uc or send:Cheque, ~1oney Ordl·r.or Visa/ 
Chargex (include ex pi ry dale andsignature).Add S2.50 
pos1age fo r each ROM ordered.Specify whic h ROM 
socket yo u wan! to fill. 

PET/CH~1 arr regisk rcd trndem;1rk!-t orCrn11111udorc Busin esi; 
Machi nes.

lllJ!!llPROMINCO LTD., 1921 BUHRARD STREEl: VANCOUVER B.C V6] 3H3. PHO E (604) 738-7811 FOR PROMJYT' SHIPMENT. 
PROMINICO • PROMINICO • PROMINICO • PROMINICO · PROMINICO · PROMINICO • PROMINICO · PROMINICO · PROMINICO · PROMINICO · PROMINICO 
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Disk Lister 

A Disk Cataloging Program 
for the Commodore Pet 
and 2040 Disk 
Boker Enterr:x ises 
15 Windsor Drive, 
Atco, New Jersey 08004 
Having finall y copied all m y programs fro m cassette 
onto floppy disks , I suddenly found it somewha t dif­
ficu lt to find out where anything was . With well over 
300 programs scattered onto 20 or 30 disks , it just 
wasn ' t easy to quickJ y locate a particula r program . 
In addition , I was sta rting to use Word Pro 3 quite 
heavily to write articles a nd various documents , sav­
ing them all on disk as well. Because of this, I decid­
ed to write a progra m to catalog aJl the disks a nd 
condense the information onto a sin gle di skette. 

The program shown here is the first step toward 
m y final goal. It can catalog well over I 00 diskettes 
with the current Commodore 2040 disk drive. It only 
ha a few fu nctio ns imp! 'nl nted, but it ha. pro,· n 
be very ha ndy. I have a "wish " li st of other features 
I intend to add in the near future. All I need now is 
the time to do it ! 

The major flow of th e program should be 
straight fo rward. I've sprinkled th e program with 
REM a rks to help document several operations and a 
few of the variables used . If you should copy the pro­
gram , I would strongly recommend leaving out a ll 
REMarks a nd unn ecessary spaces to help speed up 
program execution . 

In it 's present fo rm , th e progra m reads the 
direc tory of any disk pl aced in drive #1. lt then 
writes a condensed di rec tory as a data fil e on the 
master directory di sk in drive #0 . All of this is done 
a utomat icall y without a ny user inpu t oth r th a n 
selec tin g the progra m function and v rifying the cor­
rect di sk was in serted . Once th e da ta fil es are 
creat ed , you can then display or print the directory 
of an y disk th at has been ca taloged in the ma ter 
directory. The direc tory will show the di sk name, 
ID , and fo rm at. It wi ll a lso show an alphabeti zed li st 
of the fil es on the disk a long with the file type and 
length (in blocks) of each fil e. While a d irectory i 
being listed , hittin g " S" will stop th e listin g unt il 
anoth er key is hit. Hitting " Q " a t a ny tim e durin g 
th e listin g will termin a te th e Ii l fun ction. A sam ple 
directory printout is shown in Figure J Lo give ou 
an idea of what is displ ayed. 

The fil e names of th e sequen tial da ta fil s 
crea ted fo r th e mas ter di re tory consist o f' th · two 
character d isk ID followed by a period a nd th e le tt en. 
DIR . In its compacted form , th e major d isk inform a­
tion takes 25 bytes and each entry in th e directory 
ta kes 20 bytes. Since th e disk ID is used to create th e 

data fil e nam e, be ca refuJ no t to duplicate di sk ID 's 
This precaution is also recommended when 
upgrading to DOS 2 .0 since DOS uses the ID to 
recognize a disk has been ch anged in thC' d rive. 
Another hint on using th is program - reserve one 
disk as the master direc tory di sk with nothing else 
stored on that di sk except the direc to ry da ta fil es. 
T his will allow catalogin g th e maximum number o l 
disks into your mas ter directory. 

If a cataloged disk is la ter upda ted or modified . 
simpl y re-catalog th e disk to upda te the ma ·rer direv 
tory. The old da ta fil e will be deleted and a new on(' 
created , all a u tomaticall y. The program also p rovides 
a delete function , so you can delete a cataloged di sk 
that no longer ex ists . This fun ction simply deletes th (' 
appropriate da ta fi le for the specified d i k ID . You 
co ul d actuall y accompli sh the same fun ction by 
manually scra tchin g th e correct da ta fi le fro m th e 
master directory d isk . 

Currentl y, when listin g or dcl tin g d irecto ries, 
you must enter th e two cha racter di sk ID. T hi s can 
be inconvenient a t times , but it does make thin gs 
eas ier . I intend to a llow enterin g th e ID -o r- th e cli ~ k 

na me in the nex t vers ion I'm working on. H owever . 
thi will require ma int a inin g some kind of eras ­
reference to co rrela te th e di sk ID ' and d isk n ame~ . 

When thi s feature is added , th e dele te func tion will 
a lways have to be used to remove a di sk from th e 
master di rectory. The added cross- re f rence wi ll a lsu 
be the bas is fo r . eve raJ oth er new fea ture I inte nd 10 
add : 

List all disk !D 's curren tl y used in alphabetica l 
order ; optionall y displ ay each di sk 's correspond­
ing 16 character na me. Thi s will h Ip avoid 
using duplica t di sk IDs wh n rr ·ati ng new 
disks. 

L ist all disk nam es in alph a betical order and 
show each d isk' s correspondin g 2-ch a racter d isk 
ID . 

Ability to li st a ll di sks a particu lar file can be 
found on . T his fun ction should use charac ter 
matching in case you can ' t remember the exact 
file name or wa nt all fil es starting with a 
pa rt icul a r word, etc. 

O n other thin g I would like to add is computa ti n 
of the number f free blocks from the BAM. If thi :; 
information were included in the d ata fi les for each 
disk , you could then li st all di sks wii h the number nl 
free blocks di spl ayed . This wo uld a llow qu ickl y fin ­
din g space on a d i k to save a n w prngrn m of 
known length . 

Right now I ' m not su re when I' II be able to gl"t 
around to fini shin g th is project. At least l 've go t 
something useful for now an d it loes hdp tre men­
dously. If you hav a ny id as o r sugges1i11 ns as to 
other features you think m igh t be usl'f1t!, or if yo u ' n · 
interested in how the fin al vers ion turns out . le t me 
know. 
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11111111111 11111111111 ELECTRONIC TECHNOLOGY CORPORATION 


iiiii: :::::: BATTERY BACKUP FOR PETICBM 
FLOPPY BACKPACK TM 

Designed to install within the CPU Case, BACKPACK gives FLOPPY BACKPACK is a battery backup system for the 
6 to 10 minutes of full power to the computer (32K, CRT, Commodore Dual Floppy Disk Drive. Used in conjunction 
Tape Drive) during times of power shortages and gl iches in with BACKPACK for the pet, the user can save data and 
po'Aer lines thus allowing the user time enough to save data programs during power shortages. It also eliminates possible 
or programs to tape (or disk with FLOPPY BACKPACK). disk crashes. Designed to install witl1in the disk cabinet with 
Batteries are recharged from CPU's own power supply and no wiring changes, the batteries are recharged from the disk's 
BACKPACK requires no wiring changes to install. O\Ml power supply. 

Single Ouanity $225.00 Single Ouanity $135.00 

AIM-65 POWER SUPPLY (with battery backup) & ENCLOSURE 

AIM POWER 4TM AME 1TM 

AIM POWER 4 is a total power supply with rechargeable AME 1 is a totally metal enclosure of lightweight aluminum 
battery backup for the Rockwell AIM 65. AIM POWER 4 construction. Designed to house the AIM 65 and a po'Aer 
supplies full voltage output for the AIM under normal supply, with easy access to switches and connectors. AME 1 
operating mode and with batteries can keep the Al Mup and will have an integral reset button. easy paper feed and totally 
running for one hour. Batteries are recharged during nor· visible 20 character LED readout. Designed for industrial 
ma! operation. AIM POWER 4 is rn1 asingle board and will applications, but has professional appearance. 
mount inside the AME 1 enclosure (from ETC), and Enclo· Single Ouanity $100.00 
sure Group Products. 

Single Ouanity S250.00 

FOR MORE INFORMATION DR TO ORDER BY PHONE : (919) 3624200 OR (919) 362·5671 
INCLUDE S5.00 FOR SHIPPING AND HANDLING • VISA AND MASTERCHARGE ACCEPTED 

DEALER INQUIRIES INVITED 

AProblem Solving 
Computer Software Program 

THE ELECTRO IC COLUM AR PAO 

COLUPAD™ is a unique computer tool which allows you to create, store, selectively retrieve and perform math 
operations upon data and then generate reports using that data. COLUPAD™ can best be visualized as the typical 
columnar accounting pad found in most offices. Powertul, but simple to use, COLUPAD™ has such features as: 

~ 

- = . 1= • ~ 

F= 
I= r-

l i= 

• 24 columns and 40 rows for data manipulation 
• Space for row and column descriptions 
• Ability to reference decimal places for each column 
• Ability to perform malh functions on onecolumn and store in another 
• Ability to add, subtract, multiply, etc ., one column to another and then 

place resulting clata in a di ffemn t column 
• Print a w1ole page, selec tive columns or rows 
• Save whole pa!J! to disk 

Retrieve whole pa!J!S, select i\oe rws, or columns from disk 
• Plus much, much mom 

One pac_ie of the pad. the worksheet, is in computer memory. The pad consists of worksheets stored on disk and linked by name. Pad 
size is only limited to diskene capacity. 
If you find yourself spending hours (or days) copying, adding, subtracting, or whatever one column by another or just compiling data on 
acolumnar pad. then COLUPAD TM can save you time, and in your business. time is money. COLUPAD TM requires a 32K PET, Disk. 
and printer. - Sl 50.00 

FOR MORE INFORMATION OR TO ORDER BY PHONE : (919) 3624200 OR (919) 362·5671 
INCLUDE S1 .50 FOR SHIPPING AND HANDLING • VISA AND MASTERCHARGE ACCEPTED 

DEALER INQUIRIES INVITED 
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10 REM ******* DISK LISTER ************ 470 IF Z>0 THEN Y=2:GOSUB 1200:REM ** .., 
20 REM -iSKIP 2 BYTES IF NOT LAST ENTRY IN .., 
30 REM BY: ROBERT W. BAKER -iBLOCK 
40 REM 480 IF SS=0 THEN 400:REM *** CONTINUE .., 
50 REM 15 WINDSOR DRIVE, ATCO , NJ 08004 -iTILL END OF DIRECTORY 
60 REM 490 CLOSE 5:IF NF<2 THEN 600 
70 REM ******************************** 500 GOSUB 1340 
80 510 PRINT"SORTING DIRECTORY ENTRIES . • . 
90 CLR:DIM D$(150) ,D(l50) :Q$=CHR$(34): 520 REM SORT DIRECTORY INTO 

-iCR$=CHR$(13) 530 REM ALPHABETICAL ORDER 
100 REM DISPLAY MENU & SELECT FUNCTION 540 FOR X=l TO NF:FOR Y=l TO NF-1 
110 PRINT"fi";SPC(9);"..r.D IS K LIST.., 550 IF D$(Y) <=D$(Y+l) THEN 570 

-iE R":GOSUB 1340 560 C$=D$(Y) :C=D(Y) :D$(Y)=D$( Y+l): 
120 PRINT 
130 PRINT 

SPC(5);"0 
SPC(5);"1 

- DONEt 
- UPDATE MASTER.., 570 

-iD(Y)=D(Y+l) :D$(Y+l)=C$:D(Y+l)=C 
NEXT Y,X 

-iDIRECTORYt 580 REM DELETE OLD DIRECTORY 
140 PRINT SPC(5);"2 - DISPLAY SELECTED.., 590 REM DATA FILE & SAVE NEW COPY 

-iDIRECTORYt 600 GOSUB 1340:PRINT"UPDATING MASTER .., 
150 PRINT SPC(5); " 3 - DELETE DISK ENTRY.., -,DIRECTORY ... 

-iFROM MASTER 610 S$="0:"+DI$+".DIR" 
160 GOSUB 1340 620 PRINT#l5,"S"+S$ 
170 PRINT"tENTER DESIRED FUNCTION : "; 630 OPEN 5,8 , 5,S$+",S,W ":GOS UB 1260 
180 GOSUB 1320 640 PRINT#5,Q$;DN$;Q$;CR$; : GOSUB 1260 
190 IF C$="0" THEN PRINT"fi": END 650 PRINT#5,DI$;CR$;:GOSUB 1260 
200 C=VAL(C$) :IF C<l OR C>3 THEN 180 660 PRINT#5,DF$;CR$;:GOSUB 1260 
210 ON C GOTO 250,750,1050 670 IF NF=0 THEN 710 
220 REM ************************* 680 FOR X=l TO NF:FOR Y=l TO 17: 
230 REM UPDATE MASTER DIRECTORY -iPRI NT#5 ,MID$(D$(X) ,Y,l) ;:GOSUB.., 
240 REM ************************* -,l260:NEXT Y 
250 PRINT"fiINSERT UPDATE DISK IN DRIVE .., 690 H=INT(D(X)/256) :L=D(X)-(2 56*H) 

..,n 700 PRINT#5,CHR$(L);CHR$(A) ;C R$;: 
260 GOSUB 1310:GOSUB 1340:PRINT"OK -iGOSUB 1260:NEXT X 
270 OPEN 15,8 ,15 710 CLOSE 5:CLOSE 15:GOTO 110 
280 PRINT#l5,"Il" 720 REM ******************************* 
290 OPEN 5,8,5,"$1,S,R" : GOSUB 1260 730 REM DISPLAY SELECTED DISK DIRECTORY 
300 Y=l42:GOSUB 1200:REM *** SKIP BAM 740 REM ******************************* 
310 Y=l6:GOSUB 1180:DN$=S$:REM *** DISK .., 750 PRINT"fiTO DISPLAY DISK DIRECTORY" : 

-iNAME -iGOSUB 1140:0PEN 15,8,15 
320 Y=2:GOSUB 1200:REM *** SKIP SPACES 760 OPEN 5,8,5,S$+",S,R":GOSUB 1260 
330 Y=2:GOSUB 1180:DI$=S$:REM *** DISK .., 770 GOSUB 1340:PRINT"WANT PRINTED .., 

-iID -iCOPY";:GOSUB 1350:GOSUB 1340 
340 PRINT"fi..r.DISK NAME:r ";DN$ : 780 PD=3:IF C$="Y" THEN PD=4 

.., PRINT"t..r.DISK ID:r "DI$: 790 OPEN 4,PD:REM *** PD = PRINT DEVICE .., 
-iGOSUB 1340 

350 PRINT"CORRECT DISK I NSERTED"; : 800 
-,SELECTOR (3=DISPLAY, 

INPUT#5,DN$ :GOS UB 1260 
4=PRINTER) 

.., GOSUB 1350:IF C$="N" THEN 710 810 INPUT#5,DI$:GOSUB 1260 
360 GOSUB 1340:PRINT"READING DIRECTORY .., 820 INPUT #5 ,DF$:GOSUB 1260 

-,ENTRIES •. . 
370 GOSUB 1250 
380 Y=2:GOSUB 1180:DF$=S$:REM *** DISK .., 

830 
840 
850 

IF PD=3 THEN PRINT"fi"; 
PRINT#4,".r.DISK NAME:r 
PRINT #4 

";ON$ 

-,FORMAT 
390 Y=89:GOSUB 

-iSKIP TO 
1200:NF=0:Z=0:REM *** 
FIRST DIRECTORY ENTRY 

.., 
860 

870 

PRINT#4,"..r.DISK ID:r ";DI $ ;SPC(l0) ;" 
-,.r_DISK FORMAT:r ";DF$ 

PRINT#4 : REM *** DISK FORMAT WILL .., 
400 GOSUB 1220:FT=V:F$=C$:REM *** FILE .., -iBE BLANK FOR DOS 1 . 0 

-iTYPE (0=DELETED) 880 PRINT#4,"CCCCCCCCCCCCCCCCCCCCCCCCCCC 
410 Y=2:GOSUB 1200:REM *** SKIP .., -iCCCCCCCCCCCC ": PRINT#4 

-,STARTING TRACK & SECTOR 890 Y=l7:GOSUB 1180:REM ***GET FILE.., 
420 Y=l6:GOSUB 1180:REM *** FILE NAME -,NAME & TYPE 
430 Y=9:GOSUB 1200:REM *** SKIP UNUSED .., 

-iINFO 
440 GOSUB 1220:X=V:GOSUB 1220:X=X+(V*256 

900 

910 

GOSUB 1220:Z=V:GOSUB 1220: Z=Z+ (256*V 
-,) :REM *** GET #BLOCKS 

GOSUB 1250 : REM *** SKIP LAST CR 
-,) :REM *** 

450 IF FT >0 THEN 
#BLOCKS IN FILE 
NF=NF+l:D$(NF)=F$+S$: 

920 PRINT#4,RIGHT$(" 
-,4);" If; 

"+STR$(Z) , 

-iD(NF)=X:REM *** ADD FILE IF NOT 
-iDELETED 

460 Z=Z+l:Z=Z-(INT(Z/8)*8) : REM ***.., 

.., 930 
940 

PRINT#4,MID$(S$,2,16);SPC (3); 
V=ASC(LEFT$(S$,l)) :REM** * DECODE.., 

-,FILE TYPE 
-iZ=ENTRY WITHIN THIS DISK BLOCK 950 IF V=l 29 THEN PRINT#4,"SEQ"; 
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Computer House Div.Computer House Div. 
Programs for Commodore & Apple Programs for Commodore Computers 

1 · F.E.T.-Recover; File Editing Tools, Adds 11 
"Legal Accounting " . .......... . .. .. $1200.00 commands to ass ist disk recovery ..... .. ... $65.00 

2 . SOF-BKUP; copy disks faster inc luding random files ." Political Party Mailing List" . . . . . . . . . . 150.00 
Displays error messages for bad blocks. . .... $40.00 

3 ·SUPER-RAM; checks every ram address againstENGINEERING & MACHINE SHOP 
every other ram address, 2001 series . . . .. . ... $20.00 

"Machine Part Quoting" ..... . ........ $280 .00 4 ·VARI-PRINT; prints list ing of all variables with 
"Trig & Circle Tangent" . . . . . . . . . . . . . . 70.00 every line number where each occurs .. . ..... $25.00 
" Bolt Circle" ...... . . . . . . . . . . . . . . . . . . 25 .00 5 . DOCU-PRINT; prints CRT to printer, use in your 
" Spur Gears". . . . . . . . . . . . . . . . . . . . . . . 35 .00 own program, in basic ............. . . . ..... $20.00 
" Beams; Stress & Deflection" . .. .. . ... 145.00 6 · SCREEN DUMP/REPEAT; similar to DOCU-PRINT 

except in machine language. Use with anyones" Tank Thickness" 
program, REPEAT similar to Model 8032 ..... .$35.00For Filament Winding . . . . . . . . . . . . . . . 85 .00 

7 ·TRACE-PRINT; prints listing of all line numbers 
All 6 for only $495.00 in order of execution . .. . .......... ..... ... $25.00 

8 ·SCRUNCH-PLUS; packs a copy of program to 
"SCRUNCH" - $36.00 save up to 25 % of memory space. .. . ...... .. $25.00 

For Apple II or Apple II Plus . Compacts Basic 9- -SORTER; sorts a one dimensional array alpha-
Programs up to 20% . betically (in mach ine language).. .... . . . ..... $35.00 

PACKAGE PRICE $170.00 FOR ALL 9 PROGRAMS 
SAVE $120.00Dealer inquiries invited 

Dealer inquiries invited 
COMPUTER HOUSE DIV. COMPUTER HOUSE DIV.

1407 Clinton Road 
1407 Clinton Road

Jackson, Michigan 49202 
Jackson, Michigan 49202

Phone : (517) 782-2132 
Phone: (517) 782-2132 

:>·---'-._....-....,.......'-.............................."......"••·.··'-'-···-·.........•..•..."··········"-·--..-..·..·••..·..-.·..·.-...............••·•·.."····"··"...........-.......: 

:: BY B0 LIVAR •• Tle a ls o s e l l : :: 
:: I NDUSTRIES ! :: :: 
=· :: =· 
:: the :: nus i ness so f t 1-1 a re : ::·: ·: ·: 
:: origin.a Z :: :·.• llniling List Package-- Rcad a nd 
:: Com puter ~= write lists Lo tile 2040 disk . ~= 
·.: Sy s tems •••• ••••D 7 f Check Fi le Pa c kage-- Read and write
•: esK Or •: to 20 40 disk drive your ch e ck •: 
:: Th e :: e ntri es . Categorizes deductable :: 
:• Commodore •• entries . :•.· ..· .· 
·.:. "Pet ". ..· I nventory an •~ Package--Mai nta ins ~ •~ ~ inventory file on items in stock . :.: 
:: . 
~ ~ Business forms : ~ 
·.: Some features are : : • •• 

•• * Independently switched outlets for ~ In qua n tities as low as 50 , i n- ~::: 
easi e r on/ off control of equipme nt . ~ voices a nd stateme nts ava ilable . • 

) =..· These are con tinuous pin feed )• 
:: * Hide away paper supp l y compartmen t. :: forr.is . ~=. 
:.: * File drawer ho l ds up to 200 5 inch :=. DE~LEH I IQUI RIE A R~ INVITED! ·• 
:: fl oppy disk e ttes plus 17 c a ssette s . : : :: 

:: * /\vailabl e in various sizes to fit :: :• 

:: your s pa ce u nd need . ;~ For your free bros hure s ,, wr ite : ~:·.: 
~ * Matching office d e sks and file cab- ~ 
•• ine t s a va il ab l e . .• BOLIVAR I NDUSTRIES .• 
·: •• 8 61 S . Dr e \v st . ·: 
:: * Av a i l ab le in \·Jalnut or Fruitwo od :: •• 
·:·· ••• I1E SA , l\RIZO. A 852 0 2 :.:fin ishes . 
•• :: p h • ( 6 0 2 ) 9 6 9 - 9 6 8 9 -::: .· :: 

=·-·.·.-.·.·.·.-.-.~·-·.-..-......................................".........~....~~"\.~--·..'\..-..............~..............~--·.......'-~'-.........~..-.-........................111._.:• 




114 COMPUTE! November /Decemoer. 1980 Issue 7 

960 IF V=l30 THEN PRINT #4,"PGM"; 
970 IF V=l31 THEN PRINT #4,"USR"; 
980 PRINT#4:GET C$:IF C$="S" THEN GOSUB , 

,1320:REM *** ALLOW START/STOP OF , 
,LIST MICRO 


990 IF C$ <> "Q" AND SS=0 THEN 890 
1000 CLOSE 4:CLOSE 5:CLOSE 15:IF PD=3 , COMPUTER 


,THEN GOTO 1300 
1010 GOTO 110 INDUSTRIES,

1020 REM ******************************* 
1030 REM DELETE DISK DIRECTORY DATA FILE 
1040 REM ******************************* LTD. 

1050 PRINT"fiTO DELETE DISK FROM MASTER , 

,DIRECTORY":GOSUB 1140:0PEN 15,8,15 INVENTORY CONTROL WITH 
1060 PRINT#l5,"S"+S$:CLOSE 15:GOTO 110 POINT OF SALE
1070 

1080 REM *********************** 
 FOR CBM AND PET 32K 
1090 REM ***** SUBROUTINES ***** 
1100 REM *********************** 

DISK VERSION INCLUDES: Storage of1110 
1120 REM *** GET DISK ID 2500 items per diskette , Accounts 
1130 REM *** & MAKE DATA FILE NAME Receivable , Writes Purchase Orders,1140 INPUT"tENTER DISK ID ..'.'..~·H" ;DI$ 
1150 IF DI$="..'.'.." THEN 110 Invoices, Summaries , Post Income and 
1160 S$="0:"+LEFT$(DI$,2)+".DIR":RETURN will Sort by 10 fields . 
1170 REM *** READ STRING FROM DISK, $100.00 , Y-BYTES LONG 
1180 S$="":FOR X=l TO Y:GOSUB 1250: 

,s$=S$+C$:NEXT X:RETURN INVENTORY CONTROL BK 
1190 REM *** SKIP Y-BYTES OF DISK FILE 
1200 FOR X=l TO Y:GOSUB 1250:NEXT X: 

,RETURN CASSETTE VERSION INCLUDES: 
1210 REM *** READ BYTE & RETURN ASC , Purchase Order program and Printing,VALUE 
1220 V=0:GOSUB 1250:IF C$< >"" THEN , functions. 

,v=ASC (C$) $ 39.00 
1230 RETURN 
1240 REM *** GET BYTE & CHK FOR DISK , 

,ERROR GENERAL LEDGER 
1250 GET#5,C$:SS=ST 
1260 INPUT#l5,EN,EM$,ET,ES:IF EN=0 THEN , 

,RETURN DISK VERSION INCLUDES: The total 
1270 PRINT"fi.r.DISK ERROR!t functions of the Inventory Control pro­
1280 PRINT EN;EM$;ET;ES:CLOSE 4:CLOSE 5: grams plus; Accounts Payable, Notes,CLOSE 15 
1290 REM *** MISC ROUTINES *** Payable, Purchases, Expenses, it also 
1300 GOSUB 1340:GOTO 110 issues complete Reports, Statements 
1310 PRINT"tDEPRESS ANY KEY TO CONTINUE and Summaries.1320 GET C$:IF C$="" THEN 1320 

$350.001330 RETURN 
1340 PRINT"t@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 

,@@@@@@@@@@@@":RETURN 
Instruction Manual $ 10.00 refundab le 1350 PRINT" (Y/N) ? "; 


1360 GOSUB 1320:IF C$<>"Y" AND C$<>"N" , 
 with purchase . 
,THEN 1360 

1370 PRINT C$ : RETURN © 

MICRO COMPUTER 

INDUSTRIES, LTD. 


1520 East Mulberry Suite 240 
Fort Collins, Colorado 80524 

1-303-221-1955 

C PYRIGHT 1980 



115 November / December. 1980. Issue 7 COMPUTE! 

Commodore 
Dealers 
Form 
Cooperative 
Joretto Kler:?fer 
COMPUTEStoff 
Realizing that software availability is frequ ently a 
critical factor in selling computers to businesses, a 
number of Commodore dealers have formed an 
association which will seek (or develop) , evaluate , 
and distribute high quality business so ftware. The 
Dealer Information Systems Cooperative (DISC) is 
th result of several months of planning by a group 
of CBM deal ers in the Southeas t. The organization 
will provide members with a source for bu iness soft­
war and various computer peripherals as well as an 
excellent channel for communication . 

A meeting was held September 12 in Apex , C 
to organize formally, i.e. elec t officers and board 
members, establish working co mmittees determine 
membership criteria, and decide on the type of 
o r~ani.zation. Alex Amor of Creative Equipment, 
M1a m1 , FL was elected president . The organizers ac­
cepted the offer extended by Commodore Business 
M achines, D ecatur , GA , (under the direction of 
Jcrry Zeigl r) to provide tempora ry offi ce space and 
staff support for DISC . Whi le DISC pr ~ ee l s its own 
staff of programmers for the purpose of developing 
CBM business software the organization expects to 
r ly hea il y on individu als and small ompan ies who 
wish to market their products through th e associa­
tion. Although major emphasis wi ll b on bu ·iness 
software, new peripheral hardware will be solicited 
for evalu ation and possibl e di tr ibution by DISC . 

ther serv i ·cs to members will includ a data bank 
of information about software curr ·nlly ava il abl e, in­
formation exchange through written n ·wslctters and 
el ec tronic mail (either public or private) seminars , 
and exhibitions. 

Au endees at the meetin g n S pl . 12 had an op­
P~! · tunity to review two so ftware packages bein g 
ollcrcd to the association for evalua tion and distribu­
tion. The Business Information System from Small 
Busi ness Development Corporation is a comprehen­
ivc management system which functions int ·ra tive­

ly on a C BM 200 1. This ingl -input program will 
automa ti cally make multipl e ·ntries and then transfer 
information to a temporary tran act ion disk as 

security against data loss. At the end of the clays 
proces in g, permanen t disk files are updated from the 
temporary disk. The program components include 
cash and sales recei pts , expenses & cash 
disbursements, accounts receivable (multipl e 
ca tegori s), accounts payable, inventory, payroll, 
loans , eq uipment, general ledger, and financial 
reports. A second demonstration involved the use of 
a PET as a cash register . The CE-1000 package from 
Creative Equipment includes a bar code reader, cash 
drawer and the software to allow a PET to become 
an efficient point of sale device which will provide 
complete inventory management and detailed 
receipts for the customer. The demonstration was 
quite impressive - the bar code reader would operate 
ac.:c.:ura tely in any direction. These two software 
packages alone could provide an excellent beginning 
for the new organization. 

Although the charter members come from the 
Southeas t DISC wa organized with the goal of 
being nat ional and international in scope with each 
of th geographic.: regions of Commodore, incl uding 
Canada and Commodore International possibly 
represented on the Board of Directors . M emberships 
are ava ilable to authoriz d dealers, softw are com­
panies, and manufactur rs for $250.00 throu gh the 
end of this yea r . On.J anuary 1, 1981 the 
membcrhsip fee increases to $500.00. Information 
about Deal rs Information Systems Cooperati e may 
be obtai ned from Membership Committee cha irman 
Bob W · t , c.:/o Bob We L Publicat ions P .O. Box 170 , 
Sapphir C 28774. © 

Programmers: 
Send your sho rt and simple BASIC utility 
programs w ith a brief descriptive note to: 

COMPUTE! 

P.O. Box 5406 


Greensboro, NC 27403 USA 

Attn: Basically Useful BASIC 
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Nuts and Volts 

Gene Zumchok 
In earlier columns I discussed the timing required 
when a processor talks to devices on its own intimate 
bus. A number of readers have asked that I say a 
few words about timing between a computer and 
peripherals, or between two computer systems. In 
particular, some readers have more than one com­
puter system, and would like to pass information bet­
ween them. One computer might be freed of a time 
consuming task by quickly downloading data to 
another computer, and letting it perform the time 
consuming task . Another application would be to put 
together a system for a classroom where the main 
computer and its disk and printer is shared by a 
number of users, each having a low-cost terminal. 
Such "time-sharing" techniques have been used for 
some time on large computer systems . 

There are two basic methods for communicating 
between two devices, serial and parallel. Each type 
has advantages and disadvantages, and both should 
be considered for any particular application . Within 
each type are a variety of formats, both synchronous 
and asynchronous. In this column we will begin by 
discussing parallel communication . 

Para llel Techniques 
The primary advantage of parallel communication is 
speed . Clearly, sending data eight bits at a time will 
be faster than sending data a bit at a time . The price 
paid for the speed is the number of wires that must 
be used for eight bits , at least nine wires plus a 
ground return. If the separation between devices is 
more than a few feet, separate return wires may be 
required for each data wire for reliable data transfer. 
When the cost of connectors is considered , high 
speed serial communication using a single coax may 
be more economical . 

In the discussions that follow, we will assume 
that the parallel data words being transmitted are 
eight bits wide. The same techniques apply to data 
words of any width . Communication can be uni­
directional or bi-directional. For the latter, separate 
sets of wires may be used for communicat ion in each 
direction, or a single, bi-directional set used. The 
newer programmable port chips, available in most 
families, are quite conveniently used for bi­
directional communication over the same data lines. 
Since so many 6502 users have boards with 6522 port 
chips, we will use the 6522 in the examples . If you 
need uni-directional communication, and you are 
putting the hardware together from scratch, TTL lat­
ches will be more economical for driving lines, and 
tri-state gates more economical for receiving than us­
ing port chips. On the other hand the extra control 

Jin associated with the ports may save additional 
chips and make the port chip still attractive. 

Although parallel communication could be syn­
chronous or asynchronous it is generally neither. 
Synchronous communication would require a clock 
line to clock daca into the r ceiving device. An asyn ­
hronous technique would provide self-clocking 

parallel data with no feedback from the receiving 
device. Synchronous transmission imposes severe re­
quirements on the receiving hardware . Asynchronous 
transmission sends data out at a fixed ra te . Often­
time the receiving device takes more time to process 
some data characters than others, so an asyn­
chronous method has to accomodate the worst case 
response and will in some cases slow down the com­
puter unnecessarily . Consequently, a quasi­
synchronous technique called "handshaking" is 
generally used. When the computer sends data to a 
peripheral, "write" handshaking is used. When the 
computer receives data from a peripheral, "read" 
handshaking is used. There really is no fundamental 
difference between the two types. Clearly what is 
"write" handshaking for the computer, is "read" 
handshaking for the peripheral. 

Write Handshaking 
Let s consider an example of "write" handshaking. 
A common peripheral is a printer with a parallel in­
terface. Ordinarily, the printer can take characters as 
fast as it can print them, however, a carriage return 
may take a considerably longer time. Handshaking 
solves the problem of differing response times. The 
computer first presents the data to the port. It then 
generates a handshake signal called ariously DATA 
STROBE, DATA AVAILABLE, or DATA 
READY. If the reading device needs a strobe type 
signal, this signal may be a pulse, otherwise it may 
be a level. The reading device (printer) responds by 
raising a flag called BUSY or in other cases, DATA 
TAKEN. 1f the DA (DATA AVAILABLE) signal is 
a level, the computer may respond to the BUSY by 
removing the DATA AVAILABLE. The printer will 
keep the BUSY line high for as long as it takes to 
process the character. If the computer is not other­
wise busy, it will continue to poll the BUSY flag un­
til it goes false. Then the computer will be free to 
write another character to the port and generate 
another DA signal. The computer must return from 
the print character routine in order to go back to the 
program that is generating the characters . It could be 
a hundred microseconds or more before the new 
character is ready. A more time efficient approach 
would be to exit the routine as soon as BUSY goes 
true and generate the character while the printer is 
busy. The print routine must then do its waiting at 
the beginning. It first checks to see that BUSY is 
false before sending a character. If the computer has 
a soph isticated operating system, it may be able to 
perform other tasks while the printer is processing 



with hardcopy capability. 

The Visible Memory is just that, an 8K byte RAM board 
that contains 2 access ports to the memory matrix. The 
microprocessor bus uses one port and the display refresh 
circuitry uses the second port. The contents of the memory 
bit-for-bit is precisely what is displayed. If you need BK of 
RAM for a non-display application, use it! It makes no dif­
ference to the board what its contents are; program (seen 
in its binary pattern form) or a human recognizable di~lay 
pattern. The display refresh occurs at times when the pro­
cessor never goes to memory. Therefore there is no snow on 
the display and no wait states for the processor. 

HardcopyToo In addition MTU has engineered a software 
package to drive the AIM-65 printer in new ways. Three 
new forms of printing are possible. QUICKPRINT gives a 
matrix 200 across by 320 up the 2\1'4" wide paper. 
QUALITYPRINT gives two prints, each 100 x 320 which 
gives a higher quality (4W' wide) printed area when placed 
side by side. TEXTPRINT allows you to print the AIM text 
buffer area of memory as 10 rows of characte.rs printed "up" 

the paper strip. You may ~ify up 
to 127 characters per row for the 
row length. The QUICK and 
QUALITY print modes are designed 
to give you fast, easy hardcopy of 
the Visible Memory contents. Thus 
you now have a graphic computer 

Call Us Now Many educators have been waiting for this 
type of price/performance to set up courses. MTU will be 
pleased to quote quantity purchases - call us direct ­
now. Demand is high and Fall is just around the corner. 

K-1008 Visible Memory $240 
K-1008-5C Graphic/text software $25 
K-1009-lC AIM Print software $25 
K-1000-5 AIM-65 Power Supply $65 
K-1005-A AIM-65 Card File $85 
Many others not listed 

Call or write for our catalog listing all our AIM-65 (also 
our PET, KIM-1, and SYM-1) products. 

As of June 1, 1980 place orders at: Micro Technology 
Unlimited, P.O. Box 12106, 2806 Hillsborough Street, 
Raleigh, orth Carolina 27605 

MicroTechnology Unlimited 
P.O. Box 12106 

2806 Hillsborough Street 
Haleigh. .C. 27605 

(919) 833-1458 

http:characte.rs
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the character. In that case, the computer could use 
the falling edge of the BUSY flag to generate an in­
terrupt. There are few microcomputer systems, 
however, which can support th is type of response. 
For example, if the printer is being used to print out 
an assembly listing, the computer must wait for the 
printer before continuing the assembly process. 

Figure 1. shows one method of connecting a 
6522 port using write handshaking with a parallel 
type printer. Figure 2., taken from a 6522 spec sheet, 
shows write handshaking timing for either port. We 
must now resolve the characteristics of the port with 
requirements for the printer. First note that the func­
tions of the control pins CAl CA2, CB1, and QB2 
are various, and primarily defined by bit groups in 
the PCR (peripheral control register). Figure 3., 
taken from the spec sheet, defines the functions of 
CAl and CA2 as a function of PCRO - PCR3. Let 
us now look at the timing in detail. The DA signal 
from CA2 is low going. That will satisfy the low go­
ing DATA STROBE of the printer. When CA2 is 
programmed for output handshake, it will 
automatically go low when the data is written to Port 
A. That ' s good, right? Not necessarily . It is very 
likely that the printer uses the low going edge of the 
DATA STROBE to latch the data. If the printer has 
a data setup time of 300 nanoseconds or more , we 
are in trouble. That is, the data should be sitting for 
awhile when the strobe occurs . We can resolve this 
difficulty with the following sequence: 

1. 	Program CA2 for no handshake. 

(PCR = XXXXOOOX) 


2. 	Write Data to Port A . 
3. 	Program CA2 for handshake. 


(PCR = XXXX1001) 

4. 	Read Port A. (Note that handshake is 

generated with read or write of port.) 

CA 2 DATA AV 

DATA TAKEN 

DATA STROBE 

PA7 D7 
PRlNTER6522 

(Computer) 

PAl Dl 
PAO DO 

CAl BUSY 

Figure 1. Write Handshaking - 6522 Port A to Printer 

The printer responds to the DA signal with BUSY. 
Note that in Figure 2., the Data Taken Signal is a 
low going signal , while BUSY is high going. Do we 
need to invert BUSY? If we read the entry in Figure 
3. which describes programming CA2 fo r handshak­
ing we will note that CA2 is reset high " with an ac­
tive transistion on CAI ''. Thus we must program 
PCRO to be a one to respond to a pos itive transition 
on CAl . This was indicated in line 3 of the pro­
cedure above. Are we done? Not yet. We now must 
wait until BUSY goes false before we can send 
another character. The "write handshaking" of 
Figure 2. makes no allowance for this. We must poll 
BUSY, but the level of CAl cannot be read . Note, 
however, that a transition on CA1 sets a flag in the 
IFR (Interrupt Flag Register), and we may poll th is 
bit in this register. The following sequence should 
work, assuming that we have just detected the 
leading edge of BUSY. 

1. Read Port A to reset CAl fl ag in register. 
2. 	Program CAl for negative transition. 

(PCR = XXXX.0000) 
3. Poll CAl flag in IFR. (Bit 1) 
1. Read Port A to clear fl ag . 

WRITE HANDSHAKE TIMING SEQUENCE 

WRITE ORA _JI 	 r--1 
OPERATIONl '"---------------------- ---­

DATA AVAILABLE · 

HANDSHAKE MOOE -------. 


(CA2, CB2) "-----------' 

DATA AVAILABLE 

PULSE MOOE -------1 j 


(CA2, CB2) '---' 

DATA TAKEN 
ICAl , CBlJ -----------------. 

rm:lOUTPUT2-------------~----,~--------------'~ 
NOTES: 

1. 	 R/W•O, CS2 • 0, CS1•1 . ASJ• O. AS2 •0, 

RSl •O, RS{)• 1. 


2. Sign 1h "d1t1 liken" to the system p1oce:uor . 

Figure 2. 6522 Write Handshaking Timing 
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EXCERT, INCORPORATED 
* * * AIM-65 • * * 

P/N 
A65-1 
A65-4 
A65-A 
A65-B 
A65PL 

AIM-65 w/ lK RAM ....... .. . 
AIM-65 w/ 4K RAM . . ..... . . . 
Assembler ROM .. ..... .. .. . . 
BASIC ROM .. ..... .... . .. . 
PL/ 165ROMS ..... .... . ... . 

QTYl-9 
$375 
$420 
$ 85 
$100 
$125 

ACCESSORIES 

P/N QTY 1·9 
Power Supplies (Fully AIM-65 Compatible. In· 
dustrial Quality Open Frame) 
2PRS3 + 5V at 3A. + 24V at lA w/ mtg hardware, cord, etc .. . $ 65 
PRS4 +5V at 2A, +24V at .SA w/ mtg hardware, cord , etc ... $ 50 
PRS5 + SV at 2A, + 24V ± 15% at .SA :!: 12V to :!: 15V a l 

.4A .•. . ......... . ................ . . ...... .... $ 75 

From The Enclosure Group 
ENCi A!M-65 case .. ... .. . .. . ... .. .. . . ... . .. . .. . .... $ 45 
ENClA A!M-65 case w/ space fo r on e e xpansion board 

' . . ... ' .. . .. . .. . . . . . ........ .. .... . .. ... .. . . $ 49 

Cases with Power Supplies 
ENC3 ENCi w/ PRS3 mounted inside . . , .. , .. , . •. . ... , . , $115 
ENC3A ENClA w/ PRS3 mounted Inside . . .. ....••.. ...... $119 
ENC4 ENCl w/ PRS4 mounted Inside .........••. . . ..... S100 
ENC4A ENCIA w/ PRS4 mounted inside . ...... . .•........ $104 
ENC5 ENC i W/ PRS5 mounted inside ... ... . . . ... . .. .. .. $125 
ENC5A ENCIA w/ PRS5 mounted inside ........••.••. . ... S129 

From The Computerist, Inc. 
MCPI Mother Plus™ Dual 44 pin mother card & card cage takes 

MEB4, VIBl, PTCl, fully buffered, 5 expansion slots 
underneath the AJM .. ..... . .... . . . ......... .. . , $I 00 

MEB4 DRAM Plus™16K RAM , 16K Prom sockets , 2-65221 / 0 chip 
and programmer for 5V EPROMS , . ... . , .16K RAM $295 
...... ... .... .. ............ . ....... 32K RAM $395 

PTCI Pro to Plus™Prototype card same size as KIM-I , MEB4. 
BIBI ... , . . .............. . .. .. ... . .. .......... $45 

VIBI Video Plus™board with 128 char, 128 user char. up to 4K 
display RAM , light pen and ASC!I keyboard interface .. $245 

CABLE For MEB4, VIBl, PTC l .. . ..... . . . . .... . .... ... . $ 15 

From Optimal Technology 
ADC! A/ D eight channels, D/ A 2 channels. Requires ±512V to 

8'15V at lOOMA & 2 -1/ 0 Ports fr om AIM · 
6522 . ... . ......... ....... ' . ' . .. ' . . ' ' ' . ' ' . ' ' . s115 
Cable ... . . • . . . •.• .. . •. • . • ........ . ... .. . ... . $ 25 

SPECIAL 
P/N 
A65-4AB AIM-65 w/ 4K RAM ...... ... . 

QTY 1-9 
$595 

A65-4B 
SI A65-l 

PIN 

Assembler and BASIC 
AIM-65 w/ 4K RAM. BASIC .... 
AIM-65 w/ lK RAM, w/ o 
PRINTER, Display, Keybd, 
User 6522 . . ....... . ..... .. . 

$310 

$199 

QTYl-9 
From Seawell Marketing, Inc. 
MCP2 Little Buffered Mother™Single 44 pin (K!M-4 style) mother 

card takes MEB2,PGR2, PTC2 and Pl02. Has on board 5V 
regula tor for AlM-65, 4 expansion slots. Routes A&E signals 
to duplicates on sides with 4K RAM ......... . ... .. . $199 

M.EB2 SEA 16™16K static RAM board takes 2114L with regulators 
and address switches ................. . . ..... . .. $280 

PGR2 Programmer for 5V EP ROM S with ROM firm · 
wave , regulators . low force sockets, up to 8 EPROMS 
s imult ano us ly, can exec ut e after 
program ming ... . . ... . . .. . ........... . ........ $299 

Pl02 Parallel 1/ 0 board with 4-6522's ............ . . . .. . $260 
PTC2 Proto / BlankTM Protot yp e ca rd that fits MCP2 

. • ' . .. ••.•.•••. ' .... . ........ ........•.. .. . . $ 49 
PTC2A Pro10 / Pop™w1th regulat or, de coders . switches 

. ''. ' .. '.'' .... ' ...... . . .. . . ............... $ 99 

From MTU 
DAC3 8 bit DAC Board ........... ... .... .. ... ... ... . . $ 49 
FDC3 Floppy disk controller bd. & DOS, up to four 5111" or 8" drives, 

double sided, double density . ........ ..... . .. . .... $595 
MCP3 Card fil e w/ 4 slot e xpansion m ot h er bd . 

w/ keybd . brackets ................. . .. ... . .. ... $ 85 
MEB3A l 6K DRAM Board. low power . . . .. , .. . . , .... . ... . $298 
Pl03 24K PROM, 4-8 bit 1/ 0 ports w/ RS-232 port to 4800 bps. 

PROM Prog rammer . , . . ... ..... .. .. . . .• . .. . .... $295 
V!B3 BK DRAM Bd. low power w/ composite video out in 200 lines 

320 dot / line forma t . . ... . . . ...... . . . ........... $240 

AU MTU Software Available for these Products. 

Miscellaneous 
TPT2 Approved Thermal Paper Tape 

MEM6 
CAS I 
2716 
A65-P 
A65-DM 

5/ 165' rolls ...... . ... .. . . ... . . . .. . .. .... . . . ... $ I 0 
6/ 2114RAM Chips . . .. . . .. ........... . ...•.. .. $ 45 
Available Audio Cassette Recorder ... , . .. . • •• •.. . . $ 40 
16K5V EPROM ........... .. ... . .. . . ... . ••... . . $ 20 
Printer ...... ..... .•...... ... .. ..... ...• . • · · · · $ 
Display Module ......... . .. . ......... .. •.• • . . .. S 

75 
30 

All AIM-65 Spare Parts Are Available. 

ASSEMBLED & TESTED 
SYSTEMS 

We specialize in assembled and tested systems made from the above items. Normally. the price 
will be the total of the items, plus $5 for handling, shipping is extra on all C.0.D .'s or invoiced 
orders. Warranty on all systems. 

Higher quantities quoted upon request. 
COD's accepted , shipping will be added . 
Add $5.00 for shipping, insurance and 
handling on prepaid orders. 
Minnesota residents add 4% sales tax. 
Prices subject to change without notice. 

Mail Check or Money Order To: 
EXCERT, INC. 
Educational Computer Division 
P.O. BOX 8600 
WHITE BEAR LAKE, MN. 55110 
612-426-4114 
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Note that if we poll for BUSY false before sending a 
character, we may wait forever, since for the first 
character, BUSY is already false , and no transition 
will occur to set the CAl flag. We could preset the 
CA1 flat in the IFR before the first character, but 
now we ' re making our print routine complicated. 
Another solution would be to run BUSY to an input 
port bit as well so that we can poll its level, but this 
just about defeats the advantage of having the control 
bits on the port. 

If you have a KIM, or have ports without the 
control bits, there are other solutions. For the printer 
example in particular, only seven bits of output are 
generally required, since most printers only support a 
character set of 96 characters or less . Thus the low 
seven bits of a port can be used for data, and the 
high bit used to generate a DATA STROBE. First 
the data is sent with the high bit high (to provide 
setup time) , then the data is sent with the high bit 
low to generate a strobe . Finally the data is sent with 
the high bit high again to remove the strobe . A bit 
on another port is required to poll the BUSY flag 
from the printer. The software for this approach is 
actually less complicated than that for the fancy port 
with the handshaking. 

Read Handshaking 
Once the mechanics of handshaking are understood, 
except for the point of view, there is really little dif­
ference between read and write handshaking. In read 
handshaking, the computer is reading, rather than 
providing, the data. The peripheral device informs 
the computer that data is available. The computer 
may either poll the DA line, or use it to generate an 
interrupt. The computer then reads the data and 
then generates a DATA TAKEN signal so that the 
peripheral will know that it is time to send another 
data word. The ports of the 6522 can be used for 
read handshaking. The CA2 or CB2 line is used to 
acknowledge DATA TAKEN . CA 1 or CA2 is used 
to input DATA AVAILABLE . Only Port A, 
however, can perform automatic read handshaking. 
That is, Port B will generate the CB2 handshake or 
pulsed response when so programmed, only for a 
read of Port B. Clearly , the CB2 line may be 
manually set or cleared to generate a 
DATA TAKEN . The timing for automatic read 
handshaking for Port A is show in Figure 4. 

Appllcallons 
The most common applications of parallel data com­
munication are communicating with peripherals like 
printers, floppy disk controllers , tape drive con­
trollers, etc. However, the handshaking methods just 
described are also a very speedy way of com­
municating between two independent computer 
systems. All that is necessary is to connect a port of 
one into a port of the other, together with handshak­
ing signals. Although the ports of a 6522 can be used 

bidirectionally, it may be simpler to dedicate a pair 
of ports for each direction. A relatively small pro­
gram is required to send or receive data . The data 
may be prefixed by a two byte address indicating 
where the data is to be stored, or the receiving pro­
gram may be provided with an independent address 
parameter. In any case , it should not take more than 
about 50 microseconds to respond to a DATA 
AVAILABLE, read the data, store it in memory, in­
crement the address pointer, and respond with 
DATA TAKEN. In fact, if the worst case process 
time is known , the DATA TAKEN response can be 
eliminated . That is, if it takes 45 microseconds worst 
case to respond to a DA and be ready for the next 
DA, then the sending computer can send data along 
with a DA every 50 microseconds with complete con­
fidence that no data will be lost. This simplifies both 
the send and receive routines at a negligible cost in 
speed . That would give a transfer rate of 20K bytes 
per second. Data blocks of 4K or 8K would be 
transferred before you even removed your finger 
from the "GO" button (Or Carriage R eturn) . 

With virtually instantaneous transfer of large 
blocks of data from one computer to another , the 
possibilities begin to suggest themselves. For exam­
ple , afrer finishing some chore, the results of which 
need to be stored on tape, you might download the 
data to another computer which will generate the 
tape . While the second computer is generating the 
tape, you can go on to do the next job . Presently, I 
am using this technique to save and load programs 
on my SYM for a single-board computer from a dif­
ferent processor family which does not have its own 
tape interface or software. Writing the simple 
send/receive programs for the back to back ports was 
certainly simpler than writing tape programs for the 
other computer . 

We will continue this discussion in the next column 
with serial techniques. 

COMPUTE! 

Needs You! 


Address articles, programming notes 

and comments to: 


The Editor 

COMPUTE! 


P.O. Box 5406 

Greensboro, NC 27 403 




121 November /Decemoer. 1980. Issue 7 COMPUTE! 

Peripheral <;:ontrol Register 


The Peripheral Control Register is organized as follows : 


Bit # 7 6 5 4 

Function CB2 CBI 
Control Control 

3 2 I 0 

CA2 CAI 
Control Control 

Each of these functions is discussed in detail below. 

1. CA1 Control 

Bi t 0 of the Peripheral Control Register selects the active transition of the input signal applied to the CA I 

interrupt input pin. If this bit is a logic O. the CAI interrupt nag will be set by a negative transition (high to 

low) of the signal on the CAI pin . If PCRO is a logic I, the CAI interrupt nag will be set by a positive transi· 

tion (low to high) of this signal. 

2. CA2 Control 

The CA2 pin can be programmed to act as an interrupt input or as a peripheral control output. As an input , 

CA2 operates in two modes, differing primarily in the methods availab le for resetting the in terrupt nag. Each 

of these two input modes can operate with either a posi tive or a negative active transition as described above for CA I. 

In the output mode. the CA2 pin combines the operations performed on the CA 2 and CB2 pins of the SY6522 . 

This added nexibility allows processor to perform a normal "wri te " handshaking in a system which uses CBI 

and CB2 for the se rial operations described above . The CA2 operating modes are selected as follows : 


PCRJ PCR2 PCRI Mode 

0 0 0 
Input mode - Set CA2 interrupt nag (!FRO) on a negative transition of the input 
signal . Clear JFRO on a read or write of the Peripheral A Output Regi ster. 

0 0 l 
Independent interrupt input mode-Set !FRO on a negative transition of the CA2 
input signal. Reading or writing ORA does not clear the CA2 Interrupt tlag. 

0 I 0 
In put mode - Set CA2 interrupt flag on a positive transition of the CA2. input 
signal . Clear !FRO with a read or write of the Peripheral A Output Register. 

0 l l 
Independent Interrupt input mode - Set !FRO on a positive transition of the CA2 
input signal. Readi ng or writing ORA does not clear the CA2 interrupt nag . 

I 0 0 
Handsh ake output mode- Set CA2 out put low on a read or write of the Pe riphe ral 
A Output Regis te r. Reset CA2 high with an active transition on CAI. 

I 0 l 
Pulse Output mode-CA2 goes low fo r one 
the Peripheral A Output Register . 

cycle following a· read or wnte of 

I I 0 Manu al output mode-The CA2 output is held low in this mode. 

I I I Manual output mode-The CA 2 ou tpu• is held high in this mode . 

In the independent input mode , writing or reading the ORA rrgister has no effec t on the CA2 interrupt fl ag. 
This flag must be cleared by writing a logic I into the appropnate IFR btl. This mode allows the proc~ssor to 
handle interrupts which are independent of any operations taking place on the peripheral 1/0 ports . 
The handshake and pulse output modes have been -described previously . Note that the timing of the output 
signal varies slightly depending on whether the operation is initiated by a read or a write . 

Figure 3. Port A PCR Bits 

READ HANDSHAKE TIMING SEQUENCE 

DATA AVAILABLE ------_, 
(CAll 

IRO OUTPUT1 ------ ­

READ IRA 

OPERATION2 ------------------_, 


DATA TAKEN· 
HANDSHAKE MODE ----------------------. 

tCA2J 

DATA TAKEN· 

PULSE MODE ----------------------. 

(CA2J 


NOTES: 

1. Sign1l1 "datl1vallable" ro the syuem proce\sor. 
2. R/W • 1. CSz • 0, CSl • 1. RS2 • 0, RSJ • 0, RSO • 1. 

Figures reprinted b)' pl:rmi sio n . r nert ek System s Corp. 
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Interfacing 
TheAm9511 
Arithmetic 
Processing
Unit 
Marvin L. De Jong 
Deportment of Mathematics-Physics 
The School of the Ozarks 
Pt. Lookout, MO 65726 
Introduction 
If you are interested in a hardware solution to the 
problem of addition, subtraction, multiplication, divi­
sion, and functions such as sine, cosine , tangent , 
square root, exponential, logarithm and their inverse 
functions, then the Am9511 integrated circuit will be 
of interest to you. The Am9511 Arithmetic Process­
ing Unit is a product of Advanced Micro Devices 
Inc ., 901 Thompson Place, Sunnyvale, CA 94086. It 
performs signed multiplication, addition , subtraction 
and division with either 16-bit integers or 32-bit in­
tegers, in twos complement form. It also does these 
operations and evaluates a variety of functions (men­
tioned above) in a 32-bit floating point form. In the 
floating point form, the mantissa of the number is 
represented by 24 bits (equivalent to approximately 
seven significant decimal digits). The exponent is 
represented by six bits and a sign bit, giving a range 
of numbers that can be represented from roughly 
10-19 to 10 + 19. The one bit not accounted for so far 
is the sign of the mantissa. Thus, the Am9511 should 
satisfy most of the calculating needs of microcom­
puter users. It is important to point out that the 
Am9511 is a binary device as opposed to a BCD 
device. If you intend to use it like a calculator, then 
appropriate BCD-to-binary and binary-to-BCD 
routines will be needed to input and output numbers. 

Timing of the various control pins on the 
Am9511 is one of the most important considerations 
in constructing an interface between it at the 
microprocessor. The timing requirements seem to be 
more relaxed in the most recent specification sheets, 
but my original specifications were quite complex . 
Perhaps it would be easy to interface the Am9511 
somewhere in the address space, using address lines 
and control lines to operate it. However, given the 
complexities of the original timing diagrams, we used 

an interface adapter (the 6522, although any of th e 
other popular interface adapters such as the 6530 can 
also be used with our programs). One port is used 
for data transfers, while several pins of the other port 
on the interface adapter is used to control the 
Am951 I. These techniques produce an extremely 
simple interface at the expens of some overhead in 
software. 

Before proceeding to the details of the circuit 
and the driver programs it should be pointed out that 
if you are interested in building and using this or 
some other circuit that uses the Am9511, you will 
want to get complete specification sheets , a publica­
tion called ''Algorithm Details for the Am9511 
Arithmetic Processing Unit," and a card-type 
Am9511 reference card. All three of these publica­
tions are available from Advanced Micro Devices. 
The Am9511 itself costs about $200, a number which 
may cause you to turn to the next article. A few mail 
order houses such as Advanced Computer Products 
are beginning to list the chip in their advertisements . 
Be sure to request all the lit eratu re mentioned above 
because you will need it lo know how to use the 
chip. Space does not permit us to write a complete 
description of all the features of the chip . 

The Am9511 Interface Circuit 
The interface circuit is given in Figure 1. It is very 
simple because the complexity is absorbed in the soft­
ware that must accompany this circuit. As noted, any 
6502 system such as the SUPERKIM, KIM-1, AIM 
65, etc . , may be used, and any two-port interface 
adapter can be used. Be sure to include the 0.01 
microfarad bypass capacitors keep the leads between 
the Am9511 and the microcomputer short, and tie 
the unused control inputs (EACK and SVACK) to 
logic one as shown in Figure 1. I will not reveal how 
many hours of grief the failure to follow these stan­
dard procedures cost me . Keep it simple , neat, and 
don't try any shortcuts . Also follow the usual pro­
cedures in handling integrated circuits that are 
susceptible to damage by static discharge. This is not 
your typical EI Cheapo IC : $200 makes it ir­
replaceable. Avoid any Benjamin Franklin type ex­
periments. 

The Driver Subroutines 
Listing 1 gives five subroutines that work with the in­
terface circuit in Figure l to operate the Am9511 . 
The subroutines are: 

1. RESET - A subroutine that is used to reset 
the Am951 l either after power is applied or to 
clear the Am9511 to a known condition . This 
subroutine must be called after power-up and 
before using the Am9511. 

2. WRITE - This subroutine transfers a byte of 
data in the accumulator of the 6502 to the stack 
of the Am951 I . 

3. 	COMMAND - A subroutine that transfers an 
eight-bit command word from the accumul ator 
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IN STOCK! 	 IMMEDIATE DELIVERY! 
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of the 6502 to the command regist r of the 
Am9511. 

4. READ - Subroutine READ takes one byte of data 
(part of the answer) from the stack of_the . 
Am9511 and returns it to the X - register m 
the 6502. 

5. 	STATUS - This subroutine reads the status 
register of the Am9511 and transfers its contents 
to the X - register in the 6502 . 

The comments in the various subroutines should be 
studied in connection with the Am9511 specification 
sheets to understand the functions of the various in­
structions . We only note here that each of the access 
subroutines, WRITE, COMMAND, READ, and 
STATUS , wait for th Am9511 to signal that an 
operation is complete when its PAUSE pin returns to 
logic one. 	 . . 

We will describe a few operations with the 
Am9511 to illustrate how the subroutines work. 
Refer to the li terature mentioned previously for more 
details on the stack operation. The Am9511 stack 
may be regarded either as an eight-level, 16-bi~ .wide 
stack , or as a four-level, 32-bit wide stack . Wntmg 
once to the Am9511 places an 8-bit word on the 
stack . However , since all of the "words" operated 
on by the Am951 l are either 16 bits or 32 bits wide, 
you must write at least 16 data bits (_two bytes) to fill 
a 16-bit stack location . You must wnte four bytes to 
fill a 32-bit stack location. The last level fill ed (either 
16 bits or 32 bits wide) is caJled TOS (acronym for 
top of stack). The level fill ed previously is referred to 
as NOS (next on stack) . 

An example will clarify the operation of the 
stack. Suppose we wish to add two 16-bit int~gers 
(they must be in twos com~lement form~ . l!smg the 
WRITE subroutine, we wnte the least-significant 
byte of one of the numbers to the Am951 l stack . 
Call this byte Bl . Next we write B2 , the most­
significant byte of the same integer, to the Am9511. 
This puts a 16-bit integer onto TOS, the top level of 
the stack. The other addend, call it Al and A2 for 
the least-significant and most-significant bytes respec­
tively, is placed on the TOS by calling subroutine 
WRITE two more times. Now number B (Bl and 
B2) is in NOS and A (Al and ~~) is in T<?S. The 
command code for a 16-bit addition, $6C, 1s now 
placed in the 6502 accumulator and subroutine 
COMMAND is calJed. The Am9511 adds TOS to 
NOS and puts the result into TOS . The result R, 
consisting of the most-significant by~e Rl and .th 
least-significant byte R2 of the 16-bit answer, 1s ob­
tained by calling subroutine READ . The first call of 
READ retrieves the most-significant byte R2, and 
the second call of READ retrieves the leas t­
significant byte of the result R. The status register 
can be read to see if the addition produced a carry or 
an overflow. 

Subtraction follows exactly the same pattern. 
The minuend M is loaded on the stack followed by 

the subtrahend S to obtain the difference D where D 
= M - S. After M and S are loaded on th stack, 
the subtraction command ($2D for a 32-bit word) 
will result in the difference D in TOS. Calling 
subroutine READ (twice for a 16-bit integer, four 
times for a 32-bit integer) gives the answ r in the 
order from most-significant byte to least-significant 
byte . In division, the dividend is loaded on the stack 
followed by the divisor, and the quotient is read after 
the operation is completed. Some of you will 
recognize that the Am9511 uses RP . . . . 

A program to illustrate these l6-b11 operations 1s 
given in Listing 2. Suppose we wish to subtract 
$32FC from $FF5B. We would load $5B into loca­
tion $0004, $FF into location $0003 , $FC into loca ­
tion $0002, and $32 would be loaded in to location 
$0001. The 16-bit subtraction command for th 
Am9511, $6D, would be loaded into locat ion $0000. 
The program in Listing 2 will call the appropriate 
su broutines and place the answer in locations $00FF 
(most-significant byte) and $00FE (least-s ignificant 
byte) . This program can be used to test many of the 
operations of the Am9511, including sine, cosine , 
etc., by loading a 32-bit number (fixed or floating­
point representation) on the stack, and then placing a 
command on the stack. It is a nice simple test pro­
gram, but remember that many of the Am9511 func­
tions require that the argument is in floating point 
form, so to find the square root of four requires that 
you convert four to a floating-point number. "_fhe 
Am9511 will do this if you either canno t or will not. 

A word about execution time may be useful at 
this point. Instructions take from 16 clock cycles for a 
16-bit integer addition to several thousand clock 
cycles for functions like sine, cosine , et . We 
operated our Am95 I 1 at 1MHz, but it can be 
operated at 2MHz and other versions go as high as 
4MHz. Clearly the subroutines in Listing 1 require a 
significant amount of overhead for the simple integer 
operations, but become insignificant in terms of time 
overhead when the complex fun ct ions ar called. 
Perhaps some reader will design an interface where 
instructions like STA DATA, STA COMMAND, 
LDA DATA , and LDA STATUS can be used in­
stead of the subroutines. The difficulty i in working 
out the nee ssary timing requirements for the READ 
and WRITE operations of the 6502 . Th Am9511 
timing seems to be more closely related lo 8080A 
systems than either 6502 systems or 6800 systems . 

Our final illustrative program is one that was 
designed to generat a sine table consist ing of one cy­
cle of a sine wave residing in one page of memory. 
The amplitude of the sine wave is $7FOO , in other 
words , we found $7FOO*Sin[Y*(Pi/128] where Y is a 
number that varied from $00 to $FF (0 to 255) . This 
result was converted to a 16-bit fixed p int format, 
and the most-significant byte was stored in a table in 
page SOE, while the least-significant byte was stored 
in a table in page $OF. Note that the result will be in 
twos complement form so at location $0E80 in the 
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table when we are exactly half-way through the sine 
wave, you will find $00, but at location $0E81 you 
will find the first negative value of the sine wave and 
it is $FC, the one in the most-significant bit of the 
16-bit result indicating a minus number. 

What do you do with a sine wave table? You 
could read it out to a DIA converter at various rates 
and play a tune, or you could add a series of sine 
waves to make a more complex sound. My purpose 
was to test the AM9511 and in the future I will use 
the sine wave table as part of a fast-Fourier 
transform program (I hope) . Instead of synthesizing 
music I would really like to synthesize $20 bills. Let 
me know if you succeed. 
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Figure 1. 

1ntcrfacing the AM95J I Arithmetic Procc sing Unit to a 6522 VIA 

Chip . Other interface adapters that may be used include the 6520, 

the 6530 and the 6532. No special handshaking pins are used. 


Listing 1 Subroutines to drive the AM9511 

0300 A9 IF RESET 
0302 SD 02 AO 

0305 A9 OF 
0307 SD 00 AO 
030A A9 IF 
030C SD 00 AO 
030F EA 
0310 EA 
0311 A9 OF 
03 13 SD 00 AO 

0316 60 

0320 8D 01 AO WRITE 
0323 A9 04 
0325 OD 00 AO 

032S AD 00 AOWAJT 

LDA $1F 
STA PBDD 

LDA $OF 
STA PBD 
LDA $1F 
STA PBD 
NOP 
NOP 
LDA SOF 
STA PBD 

RTS 

................ 

STA PAD 
LDA $04 
STA PBD 

LDA PBD 

Make PBO - PB4 
output pins to con­
trol the AM95 l l . 
RESET pin to 
logic zero. 
Hold RESET high 
for at least five 
clock cycles. 

Bring RESET pin 
to logic zero to 

run the AM95J I . 
Return to the cal l­
ing program. 

A contains the 
byte to be written 
to the AM95 l l 
(A = accumula­
tor) CS low, CID 
low WR low. 
Read PBD to see 
if PAUSE pin i at 

0'.!2B 10 FB 

032D A9 FF 
032F 80 03 AO 

0332 EE 00 AO 

0335 A9 OF 

033 7 SD 00 AO 
0'.!3A A9 00 
033C 8D 03 AO 

033F 60 

0340 8D 0 1 AO COMMAND 

0343 A9 06 
0345 8D 00 AO 
034S AD 00 AOLOAF 
034 B 10 FB 

034D A9 FF 
034F SD 03 AO 
0352 EE 00 AO 
0355 A9 OF 
0357 8D 00 AO 
035A A9 00 
035C SD 03 AO 
035F 60 
0360 A9 0 I READ 
0362 OD 00 AO 
0365 AD 00 AOLOITER 

036S 10 FB 
036A AE 01 
AO 

036D A9 OF 
036F 8D 00 AO 
0372 60 

logic zero (nu data 
tra nsfer allowed). 
If PAUSE is high , 
make PAD an 
ou tput port to 
transfer data to 
1hc AM951 l. 
Bring WR hi gh to 

complete data 
transfer. 
Next bring CS , 
CID high . 

Now make Pon A 
(PAD) an input 
port again . 
Return to the 
calling program . 

A contains the 
com mand fur the 
AM95 Jl . 
CS low, CID 
high, WR low. 
ls PAUSE low? 

es , then wait 
un til it goes high. 
Make Port A an 
ou tput port. 
Bi-ing WR high. 
Bring oth er con­
trol pins high. 
Return Port A to 

input stat us . 

low, CID low . 
RD low. 
Read PBD to see 
if PAUSE is low. 

BPL WAIT 

LDA SFF 
STA PADD 

INC PBD 

LDA $OF 

STA PBD 
LDA $00 
STA PADD 

RTS 

......•........ 

STA PAD 

LDA S06 
STA PBD 
LDA PBD 
BPL LOAF 

LDA $FF 
STA PADD 
JNC PBD 
LDA $OF 
STA PBD 
LDA $00 
STA PADD 
RTS 
LDA $01 
STA PBD 
LDA PBD 

.............. ,. 


0380 A9 03 STA TUS LDA $03 CS low, CID 
0382 8D 00 AO STA PBD high, RD low . 
0385 AD 00 AODELAY LDA PBD Is PAUSE low? 
0388 10 FB BPL DELAY Ycs, then wai1 

unti l it goc · high. 
03SA AE 01 AO LDX PAD Read sta tu s r gis­
03SD A9 OF LDA SOF ter of AM95 l l 

and keep it in the 
"' register . 

038F SD 00 AO STA PBD Bri ng ontrol pins 
high. 

0392 60 RTS Status is in X 
upon return. 

BPL LOITER If it is , then wait 

LDX PAD 	 until it goes high. 
Am95J I outpu t 
t X register . 

LDA SOF Bring control pins 
STA PBD high. 
RTS 	 Return to calling 

pro rram with out ­
put in X. 



127 o e oer /December. 1980 Issue 7 COMPUTE! 

Listing 2 Program that loads four bytes (32 bits) and 0527 A9 00 LDA SOO stack. Y into 
a command into the Am9511 0529 20 20 03 JSR WRITE TOS. 

052C A9 ID LDA SlD Change into 
052E 20 +O 03 JSR floating poi nt 

0400 20 00 03 START 

0403 A2 OJ 

04·05 13 5 0 I LOOP 

0407 20 20 03 

040A A 

40B 10 F8 

04 DAS 00 

040F 20 40 03 

0412 20 60 03 

JSR RESET Reset the AM95 I I 
t sta rt using it. 

LOX #03 Initia li ze X to 
ount four bytes. 

LOA DATA,XGet byte from the 
data table. 

JSR WRITE Write the byte in­
to 
th· Am95 I I. 

DEX Decrement byte 
cou nter . 

BPL LOOP Loop until fo ur 
bytes are written. 

LDA CMND G ·t command 
b t ' from location 
soooo. 

JSR Write command 
COMMAND to the AM951 l. 
JSR READ Get MSB of 16­

bit answer . 

053 1 A9 12 
0533 20 40 0:1 

0536 A9 02 
0538 20 40 03 

053B A 00 
0530 20 20 03 
0540 A9 7F 
0542 20 20 03 
0545 A9 10 
0547 20 40 03 

054A A9 12 
054C 20 40 03 

COMMAND 
LDA S12 
JSR 
COMMAND 

LDA $02 
JSR 
COMMAND 
LDA SOO 
JSR WRITE 
LDA S7F 
JSR WRITE 
LDA SlD 
JSR 
COMMAND 

LDA $12 
JSR 
COMMAND 

form. 
Multipl y to g't 
Y-(Pi/128) . 
Result to OS. 
Pop stack up . 
Take SIN[Y' 
(Pi/ I 28)]. result 
to TOS. 
Push S7FOO on 
stack. 

Convert S7FOO 
= 325 12 t 

tloati ng poi m 
form. 
Find 325 12• 
SI [Y-(Pi/ 
128)], result to 
NOS, pop 

041 5 !36 FF 

0417 20 60 03 

041A 86 FE 

041 00 

STX MSB Put most-signifi­
ca nt byte here. 

JSR READ Get LSB of 16­
bit answer. 

STX LSB Put leas t-signifi­
cant byte in 
SOOFE. 

BRK End sample pro­
gram here. 

054 F A9 IF 
0551 20 40 03 

0554 20 60 03 
0557 SA 

0558 99 00 OE 

LDA SlF 
JSR 
COMMAND 

JSR READ 
TXA 

STA MSB Y 

slack up. 
Conv rt that 
number to 

fixed point 
fo rmat. 
Get M B or 
16-bit re -ult in 
X r gis tcr. 
Store it in a 
table in page 

Listing 3. Sine table generator. O.'i5B 20 60 O'.l JSR READ 
SOE. 
Get L H of 16­

055E BA TXA bi t resu lt. 
055 F 99 00 OF STA LSB,Y Store it in a 

0500 20 0 03 SINE JSR RESET Res ·t the 
Am9511. 

table in pag · 
SOF. 

0503 A9 IA LDA SlA Push Pi 0562 cs INY Increment Y 
0505 20 40 03 JSR (3 . 14159 .. . ) on count er . 

COMMAND TOS by writing 
S IA LO 

0563 DO 13 9 BNE REPEATRcp 'at unti l 
tab! is fill d . 

Am95 1I. 0565 00 BRK Break to th 
0508 A9 80 LDA $80 Load 128 monitor. 
050A 20 20 03 JSR WRITE $0080 on TOS, 
0500 A9 00 LDA SOO Pi is pushed 
050F 20 20 03 JSR WRITE down to 0 . 
05 12 A ID LOA StD Conv ·1·1 I 28 = 

os1 +20 ,w 03 JSR S0080 from 
COMMAND fLxed point to 

to floating 
poin t fo rm . 

0517 A9 13 LDA $13 Divid · 0 by 
0519 0 40 03 JSR TOS (Pi/128), 

COMMAND resu lt onto 
TOS. 

05 1C AO 00 LDY SOO Y serves as 
cou nter for 256 
p int s. 

OS!E A9 37 REPEAT LOA S37 Duplicate NOS 
0520 20 40 03 JSR wi th TO. 

COMMAND Pi/ 128 is now 
in TOS and 
N 

0523 98 TYA Duplicalt: Y in 
accu1n ula t r. 

0524 20 20 03 JSR WRITE Push down 
TO. 



Interfacing 
KIM/SYM/ AIM/OSI 
with Basic 
Jim Butterfield, Toronto 
Basic is a convenient and flexible language ; but it 
isn ' t too fast. Machine language is fast , but rigorous 
to write. You can get the best of both worlds if you 
can make the two languages work together. 

A hybrid program of this type invariably stans 
its run in Basic. Basi prints out the program title , 
and prompts the user for the detail of the job to be 
done. When it reaches a part where time is impor­
tant, it wi ll zip into machine language. 

Getting there 
Basic enters machine language by means of th USR 
function . The machine language coding will be writ­
ten as a subroutin whose final command is R TS, 
signaling a return to Basic. 

USR is a function : it 's similar to SQR for 
square roots , RND for random numbers, etc. This 
means you can't start a Basic statement with USR: it 
must be part of an expression such as X = USR(O) , 
or PRINT USR(99) . 

USR takes an argument : USR(6) passes a value 
of 6 to the machine language program . It returns a 
value : USR (6) might give back a value of say 12 to 
Basic. You don ' t need to use either of these. The 
machine language program can ignore the argument , 
and the Basic program can decide not to use the 
returned value. They are there if you need them . 

Single routine 
If you want one machine language subroutine and no 
more, it ' s quite easy. Poke the USR vector with the 
address of the subroutine. After that, the USR func­
tion will zip to that address every time it's used. The 
USR vector may be found at the following locat ions: 

K IM: 0004 and 0005 
SYM: OOOB and OOOC 
AIM: 0004 and 0005 
OSI: OOOB and OOOC 

Check your Basic manual , if possible, to confirm 
that these are the locations that apply to your Basic 
package. 

The address goes in low order first , as usual . 
Don 't forget that Basic uses decimal numb rs rather 
than hexadecimal. An example: to set up the address 
of the subroutine at OF22 on the KIM or AIM, you 
would code in Basic: POKE 4,34 : POKE 5,15 . This 
needs to be done only once. After that any USR 
reference takes you to OF22 . For SYM or OSI , 
you ' d code: POKE 11 ,34: POKE 12 ,15. 

Multlple machine language routines 
There are several ways you can handle this. 

You could repeat the pokes to the USR vector 

before each call . This is easy to code, but not 
lightning fast - POKE from Basic are much lower 
than machine language. 

If your routines come up in a certa in order, you 
could have each machine language subroutine s t up 
the next. A POKE in Basic is roughly ·quivalent to a 
STA mach ine language instruction . Each routine 
could set up the vector for the appropriate next USR 
entry. 

Finally , you could keep a single entry point and 
have your machin e la ngu age program decide whi h 
way to go on the bas is of information upp lied by 
Basic . This is discussed in the next section. 

Single Entry Fanout 
There are several ways that Basic could signal the 
type of job it wants done . It could POKE a lo ation 
with a value that machin e language cou ld read and 
act upon . 

A more complex method is to pass the informa­
tion in the USR argument. USR(l) would mean, do 
job 1; USR(2) , do job 2· and so on. This is a littl e 
trickier , since the argument is held in floating point. 
The next section will give more details on how to in­
terpret it . 

Passing parameters via the argument 
When the function USR)6) is given, th e argument­
in this case, 6 - is placed in the floating-point ac­
cumulator. Later, when you return from mach ine 
language, the value in the floating-point accumulator 
is accepted by Basic as the value of th USR fun c­
tion . If you leave the floating-po int accumulator 
alone, the value that went in comes back out. It s 
handy to keep in mind that you can us an expres­
sion as the argument: USR (X + Y*3 -2) is quite ac­
ceptable . 

The floating point accumulator is at the follow­
ing locations: 

KIM - OOAE to OOB3 
SYM - OOB1 to OOB6 
AIM - OOA9 to OOAE 
OSI - OOAC to OOBO 

Note that the OSI float ing point accumulator is 
one byte shorter than that of the other machines. 

The first location is both zero flag and exponent. 
If it ' s zero the whol e number is zero and you don ' t 
need to look any furth r . If it 's non -zero it holds a 
binary exponent offset by $80. That means if it con­
tains hex 80 or less the number is a fraction less 
than 1. If it contains hex 81 or more, the number is 
greater or equal to J. Don't worry about the deta il s 
unless you have a math ematical leaning. It's useful 
to know , however , that you can doubl a number by 
adding one to the exponent, and halve it by subtrac­
ting one. 

The next four locations are called the mantissa 
and hold th e numb r itself. The number is always 
normally arranged so tha t its first 1-bi t i in the high­
order bit position of the mantissa. So numbers like 3, 
binary 11 and 6, binary 110 will have exactl y the 
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DAIM is a complete disk operating system for the ROCKWELL INTERNATIONAL 
AIM 65. The DAIM system includes a controller board (with 4K operating system in 
EPROM) which plugs into the ROCKWELL expansion motherboard, packaged power 
supply capable of driving two 5 1 / 4 inch floppy drives and one or two disk drives mounted 
in a unique, smoked plastic enclosure. DAIM is completely compatible in both disk format 
and operating system functions with the SYSTEM 65. Commands are provided to 
load / save source and object files, initialize a disk, list a file, list a disk directory, rename 
files, delete and recover files and compress a disk to recover unused space. Everything is 
complete - plug it in and you're ready to go! DAIM provides the ideal way to turn your 
AIM 65 into a complete 6500 development system. Also available are CSB 20 
(EPROM / RAM) and CSB 10 (EPROM programmer) which may be used in conjunction 
with the DAIM to provide enhanced functional capability. Base price of $850 includes 
controller board with all software in EPROM, power supply and one disk drive. Now you 
know why we say ­
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same mantissa: 11000000 ... How do we tell them 
apart? By using the exponent byte - the first locat ion, 
remember? 

The final byte contains the sign of the number. 
Only the first b it counts. If the firs t bit is zero, the 
number i · positive; if it 's one , the number is 
negative . 

Floating point numbers are nice in Bas ic, but 
they can be difficult to handle in machine language. 
You ' ll probably want to use the built-in su broutines 
to covert them to and from the more familiar fixed­
point numbers . See the Basic manual for this. 

You can do the job yourself, if you prefer. 
Here's the general method . Assuming that your 
number is not zero (check the first byte) you can re­
arrange it a long the following lines. If you add one to 
the ex ponent , you will have multiplied the number 
by two ; and if you shift. the mantissa right, you will 
have divided it by two. If you do both , the number 
will have th same value. It will no longer be a nor­
mal floatin g- point number, since the high-order bit of 
the mantissa will now be zero, but the value will be 
the same. If yo u repeat this procedure until the expo­
nent reaches a value of hexadecimal 90 , the integer 
part of your number will be found in the first two 
bytes of the mantissa. It works: try it ou t wiLh pencil 
and paper. 

To go the other way (fixed to floatin g) you must 
" norm alize" the number so that the high-order bit of 
the manti sa is 1; this takes left-sh ifting of the man-
ti ·sa and d crementing the exponent. 

Parameters: easier ways 
Floating point is messy and you may wan t to pass 
more than one value to or from machine language . 
There ar other ways of doing the job. 

The most obvious way i to have Basic POKE 
the values it wants to give into memory, and have 
the machine language program pick them up there. 
In the other direction, Basic can PEEK the resul ts. If 
your values go above 255, you ' ll need to use more 
than ne memory lo a tion for each value. U ·e the 
stand ard multiply or divide by 256 technique to 
separate or recombine the parts. 

A better way - but not quite so easy - is to have 
your machine language program go after the Basic 
variables in the location they are ston:d in m 'mory. 

Variables: Ground Rules 
Machine language can of course go a fter any data 
anywhe re in memory. There are a few thin gs you 
can do , how ver, to make it much eas i ' r to inter­
change data. 

Fir t rule: wherever possible, use Basi integer 
variables . T hese are the ones with the percent sign 
tacked on : ] % or D % for example. 

The advan tage of integer variabl s is th at they 
are not stored in floating point notati n. Machine 
language can use them, or change them , in a 
straightforward manner. 

Second rule: arrange for Basic to use these 
variables at the very beginning of your pr gram . If 
you want to pass six values (called A % , B % , X % , 
Tl %, T2 %, and S%) to machine language, have 
the first line of your Basic program define them wi th 
a line of code like: 

100 N = 0 : B' = 0 : XI = 0: &' =0: TV =0 : 
T2' =0 

This will place the values early in the variable tabl e, 
where they are easy to access. 

Variables: how they are stored 
KIM , SYM , and AIM use seven locations for each 
variable; OSI uses six. The first two locations are the 
variable name , in ASCII. Fixed-point var iables will 
have the high-ord r bit set over each byte of the 
name. 

The next two locations of a fixed-point variable 
contain the binary value - high order first. The re­
maining two or thr e locat ions are not used . 

Floating-point variables are also stored in seven 
(or six for OSI) locations . The format i · sl ightly dif­
ferent from that of the floating-point buffer · a little 
experimentation should unlock secrets . You will find 
it generally simpler to use fixed-poin t forma t , except 
on the OSI Ba ic, which doesn ' t app ar to have this 
option . 

A couple of examples should make fixed-po int 
formats easy to understand . If variable B5 % has a 
value of 22 , you ' ll see it stored as: C2 B5 00 16 00 
00 00. C2 i an Ascii letter B with the high bit set; 
B5 is the Ascii character 5 with the high bit set ­
together they give the variable name . 00 16 is the 
value 22 in hexadecimal · and the remaining three 
locations are not used. If variable C % has a value of 
300, you ' ll ·ee: C3 80 01 2C 00 00 00 . Can yo u 
figure it out ? 

Where to find the variables 
The variables are normally stored above your Bas ic 
program. Sine yo ur program could be any size, the 
variables might sta rt almost anywhere. You ' ll find 
out where by 1 oking at your start -of-variables 
pointer. This is tored - low order fir t - at the 
following locations : 

KlM - 007 A and 007B 

SYM - 007D and 007E 

AlM - 0075 and 0076 

OSI - 007B and 007C 


So if your AIM contains the ·alues B3 and 07 in 
0075 and 0076, you' ll know that you r fir t variable is 
co ntained in location 07B3 to 07B9 in lus ive. If it ' s a 
fixed-p int variabl • th value wi ll be con tained in 
07B5 (h igh-order) and 07B6 (low-order). 

You can look th rough the variable cable, jump­
ing seven locati ns at a time to find th vari able 
with the nam' you want. It '· easier as sugges ted 
before, to for e th va riables into th e tan o f the 
table - that way they wi ll be fast to find . 

H ere s a bandy coding him. The start-of­



131 November/December. 1980. Issue 7 	 COMPUTE! 

variables pointer can be used as an indirect address ­
after all, it's in zero page . So : if you wanted to get 
th e low-order byte of the x fi rs t SYM variable, you 
could code: LDY #3; LDA ($ 7D) ,Y and you 've got 
it. C ount carefull y ; be sure that the variable is 
defin ed first in your Bas ic program ; and the j ob 
becomes al most routine. You can reach over th irty 
variables this way, which is plenty for most a pplica­
tions. 

If you want to pass val ues th rough an a rray, 
that 's not ha rd to do . The format is sim il ar to that of 
vari ables. Look around and yo u ' IJ get the idea . One 
important caution : arrays can move durin g program 
execution. Always reference them through the start-of­
arrays pointer , which is located di rect ly a fter the 
sta rt-of-var iables poin ter. 

Conclusion 
Your si ngle-board machine 1s equipped with ve ry 
powerfu l monitor facilities th at a llow you to look 
around and see how Bas ic does thin gs. Use them : 
you ' JI fin d ou t a lo t abo ut how to get Bas ic and 
machine language to work ha rmoniously. 

Bas ic and machine language can be married to 
give powerful and fl exible programs. T his bri ef arti­
cle won ' t give you all th e marri age coun sel ing yo u 
need , bu t will a t least perfor m the int rod uctions. © 
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space lo empty sockets. Each socke t can be enabled lo READ on· There's Nothing Like It! ly, RE AD and PROGRAM, or can be DESELECTED enti rely. 
Simply moving a shunt sets one block of 4 sockets to I . 2, or 4K. 
The other block can be set inde pe ndently. 

Addresses are selected by piano-type switches on the top 
edg of the boa rd. The whole boa rd ca n be program-protected 
by a toggle switch on the top right corne r of the board. A 
separate one-page ROM containing reloca able fi rmwa re for KIM, 
SYM or AIM 1s provided which can be set to any page in memory 
in eit he r of two banks or deselected entirely. A satellite board 
with four sockets and p rog ram-protect switch will be ava ilable 
soon . 

PROMMER ll EPROM PROGRAMMER ·· S299 

OTHER SEAWELL PRODUCTS: 
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SEA-FDCB ... •• . . . . DOUBLE DENSITY 2-SIDED DISK CONTROLLER . .. 


. $425 
SEA ·DEBUG ... HARDWARE BREAKPOINTS AND TRIGGERS.. .. 

$310 
SEA·PROMMER 11 EPROM PROGRAMMER . $299 
SEA·PROTO COMPLETELY DECODED PROTOTYPING BOARD 

. __ . ... S 99 
SEA·CMOS . BK CMOS RAM, 16K EPROM. DAYIDATE CLOCK • 

Two independent blocks of 4 EPROM sockets .. -- --·. $395 
SEA.PIOB A FULLY.BUFFERED 6522S .... $260

KIM, SYM or AIM proqramming firmwar SEA ·ISDC 	 8 SERIAL PORTS WITH FOCAL PROCESSOR & 
DUAL PORT RAM . . S595Prog rams I, 2 or 4K 5·Volt EPROMS: TMS 508, 251 2532 and 
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' On-board generation of programming voltag 

Th S aw II PROMMER II 1s a ener I pur se EPROM tool C I~ ' signed for use in a deve opment/producl1on envi ron ment . Con­ P.O. Box 30505, 
nec s to a KIM, SYM or AIM with a Seawell LITTLE BUFFER ED Seattle, Washington 98103, U.S.A ., 
MOTHER motherboard, or to a SEA-I single-board compu er. I )~ (206) 782-9480The PROMMER II is all you need to read, program and execute 
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Revl·ew 	 SYBEX, Inc. 
2344 Sixth St. 
Berkeley, CA 94710 

"6502 Games" by 
Rodnay Zaks 
by HoNey B. Herm o n 
Most of us won't admit it but one of the 
reasons we have computers is to play 
games . The game may be traditional , 
like TIC-TAC-TOE, or intellectual, like 
solving a problem 	by writing and debug­
ging a computer program. One of the 
"games" scientists are now playing is 
learning how to interface scientific in­
struments to computers . One of the 
stated purposes of the above book and 
accompanying hardware is to teach us 
how to play the game of computer in­
teraction with the outside world (e .g. , 
instruments). The instruction is ac­
complished by discussion of simple 
games (programmed in machine 
language) and the games board (lights , 
switches, and speaker). The following 
review gives my opinion on how well 
SYBEX has accomplished its goals. 

The book, "6502 Games ' ', and ac­
companying hardware, optional Games 
Board , is attractively packaged. The 
book' s cover, although cute, has almost 
nothing to do with the book's contents . 
The hardware is trivial to connect to the 
SYM - just plug on the two edge con­
nectors (A and AA). If your cassette is 
already connected to the terminal con­
nector, nothing else is required except to 
press on letters on the keys of the Game 
Board. Otherwise your cassette wiU need 
to be reattached to either the new ap­
plication's connector or the terminal 
connector. 

The items reviewed here can be us­
ed in two ways. The simpl ist way is to 
load a game from the SYBEX tape, 
read the instructions in the book, and 
play the game with the Game Board. 
Games available range from Mind­
bender, a version of MasterMind, to 
Slot Machine , a simulation of a slot 
machine. Ten games in all (see list 
below) are available . They all interact 
with the keyboard and lights on the 
Games Board. Some, like Music Player, 
play tunes on the speaker of the Games 
Board. Others, like ECHO use the 
speaker to give audio clues to the player 
and signal when he wins or loses. These 

SYBEX Games Board 
(for connection 
to SYM) 
Cassette Tape of 
Games for SYM 

programs should keep a new SYM 
owner (without other software) happy 
until he is ready to graduate to more 
important things. 

Another way to use these items 
and here we begin to play a more 
serious game, is to modify the programs 
as suggested in the exercises or to even 
program the games from scratch. I 
believe anyone who could learn to do 
this would become an accomplished 
machine language programmer. In this 
case more reference material and 
possibly an assembler would be re ­
quired. The book suggests other 
volumes in the SYBEX 6502 Series, 
which I have found helpful. Other 
reference books have recently become 
available . Let me emphasize how much 
one could learn if this path is followed. 
Let me also encourage readers as a first 
project, to construct their own games 
board. The author, Rodnay Zaks feels 
(and I agree) that 	a much better 
understanding of the hardware will 
result. 

If you are a complete novice , let me 
caution you abou t one thing. The tape I 
received was no t labelled and it was 
quite frustrating to figure out the order 
of programs. I hope this will be cor­
rected in later shipments. 

Order of P rograms on my Tape (each r ecorded twice) 

Title Location Description 
l . Mindbendcr $100-S3FF Like M aster Mind 
2. Music Player Sl00-S3FF Play music from the 

keyboard 
3. M agic Square SIOO-S3FF Light up a perfect 

square 
4_ Blackjack SIOO-SSFF Modifi ed bl ackjack 
5. Hcxgucss SI00-$3FF umber Guessing 

game 
6. Tic-Tac-Toe SOO-$FO Plays game with you 

$100-$3FF 
7. Slot Machine SOO-$FO Slot machine 

SIOO-S3FF im ulmion 
8 . E ho Sl00-S3FF Lik , Simon 
9 . Spinner $00-SFO Check your reflexes 

Sl00-$3FF 
10. Translate $00-SFO 

Sl00-$3FF 
Two player game 

© 
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Al M 65 BY ROCKWELL INTERNATIONAL 

AIM 65 is fully assembled, tested and warranted. With the 
addition of a low cost , readily available power supply, it's 
ready to start working for you . 

AIM 65 features on-board thermal printer and 
alphanumeric display, and a terminal-style keyboard. It 
has an addressing capability up to 65K bytes, and comes 
with a user-dedicated 1 Kor 4K RAM. Two installed 4K 
ROMS hold a powerful Advanced Interface Monitor 
program, and three spare sockets are included to expand 
on-boarc.i ROM or PROM up to 20K bytes. 

An Application Connector provides for attaching a TIY 
and one or two audio cassette recorders, and gives exter­
nal access to the user-dedicated general purpose 1/0 lines. 

Also included as standard are a comprehensive AIM 65 
User's Manual, a handy pocket reference card, an R6500 
Hardware Manual, an R6500 Programming Manual and an 
AIM 65 schematic. 

AIM 65 is packaged on two compact modules. The 
circuit module is 12 inches wide and 10 inches long , the 
keyboard modu le is 12 inches wide and 4 inches long . 
They are connected by a detachable cable. 

THERMAL PRINTER 

Most desired feature on low-cost microcomputer systems . . . 

• 	Wide 20-column printout 
• 	 Versatile 5 x 7 dot matrix format 
• 	 Complete 64-character ASCII alphanumeric format 
• 	 Fast 120 lines per minute 
• 	 Quite thermal operation 
• 	 Proven reliability 

FULL-SIZE ALPHANUMERIC KEYBOARD 
Provides compat ibility with system terminals ... 
• 	 Standard 54 key, termina l-style layout 
• 	 26 alphabetic characters 
• 	 10 numeric characters 
• 	 22 special characters 
• 9 control functions 
• 	 3 user-defined functions 

TRUE ALPHANUMERIC DISPLAY 
Provides legible and lengthy display . . . 
• 	20 characters wide 
• 	 16-segment characters 
• 	 High contrast monolithic characters 
• 	 Complete 64-character ASCII alphanumeric format 

PROVEN R6500 MICROCOMPUTER SYSTEM DEVICES 
Reliable, high performance NMOS technology . . . 
• 	 R6502 Central Processing Unit (CPU), operating at 1 

MHz. Has 65K address capability, 13 addressing modes 
and true index capability. Simple but powerful 56 
instructions. 

• 	 Read/Write Memory, using R2114 Static RAM devices. 
Ava il able in 1 K byte and 4K byte versions. 

• 	 SK Monitor Program Memory, using R2332 Static ROM 
devices. Has sockets to accept additional 2332 ROM or 
2532 PROM devices, to expand on-board Program 
memory up to 20K bytes. 

• 	 R6532 RAM-Input/Output-Ti mer (RIOT) combination 
device. Multipurpose circu it for AIM 65 Monitor functions. 

• 	Two R6522 Versatile Interface Adapter (VIA) devices, 
which support AIM 65 and user functions. Each VIA has 
two parallel and one serial 8-bit, bidirectional 1/0 ports, 
two 2-bit peripheral handshake control lines and two 
fully-programmable 16-bit interval timer/event counters. 

BUILT-IN EXPANSION CAPABILITY 
• 	 44-Pin Application Connector for peripheral add-ons 
• 	44-Pin Expansion Connector has full system bus 
• 	 Both connectors are KIM-1 compatible 

TIY AND AUDIO CASSETIE INTERFACES 
Standard interface to low-cost peripherals . .. 
• 	 20 ma. current loop TIY interface 
• 	 Interface for two audio cassette recorders 
• 	 Two audio cassette formats: ASCII KIM-1 compatible 

and binary, blocked file assembler compatible 

ROM RESIDENT ADVANCED INTERACTIVE MONITOR 
Advanced features found only on larger systems ... 
• 	 Monitor-generated prompts 
• 	 Single keystroke commands 
• 	 Address independent data entry 
• 	 Debug aids 
• 	 Error messages 
• 	 Option and user interface linkage 

ADVANCED INTERACTIVE MONITOR COMMANDS 
• 	 Major Function Entry 
• 	 Instruction Entry and Disassembly 
• 	 Display/Alter Registers and Memory 
• 	 Manipulate Breakpoints 
• 	 Control Instruction/Trace 
• 	 Control Peripheral Devices 
• 	 Call User-Defined Functions 
• 	 Comprehensive Text Editor 

LOW COST PLUG·IN OPTIONS 
• 	 A65-010-4K Assembler-symbolic , two-pass $79.00 
• 	 A65-020-8K BASIC Interpreter 99.00 
• 	 3K RAM Expansion Kit 50.00 

POWER SUPPLY SPECIFICATIONS 

• + 5 voe ± 5% regulated @ 2.0 amps (max) 

• + 24 VDC ± 15% unregulated @ 2.5 amps (peak) 


0.5 amps average 

PRICE: $389.00(1K RAM) 
Plus $4.00 UPS (shipped in U.S. must give street address), 
$10 parcel post to APO's , FPO's, Alaska, Hawaii. All inter­
national customers write for ordering information. 

We manufacture a complete line of high quality expansion 
boards. Use reader service card to be added to our mailing 
list , or U.S. residents send $1 .00 (International send $3.00 
U.S.) for airmail delivery of our complete catalog. 

2951 W. Fai rmount Avenue 
Pnoeno~ AZ 8501 7 

1602)265-7564 
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KIM·l Tidbits 

Harvey B. Hermon 
Chemistry Deportment 
University of North Carol ina 
at Greensboro 
Greensboro. North Caroli no 27412 
If you are a regul ar reader of Compute magazin , 
you may have noti ced that I am an owner of several 
small computers - KIM , SYM, and PET . (If tha t 
sounds as if I am some sort of addict, I confess Lh at I 
am .) I don ' t have any favor it bu t PET has one 
feature, a screen editor , th a t I particularly like. Mike 
Louder (see, Bes t of PET Gazette) has taken the 
screen editor one step furth er and given us a 
" dynamic keyboa rd ". With this it is poss ible to add , 
modify or delete BASIC sta tements whil a program 
is executing. For exampl , it is poss ibl e to convert a 
machine language program , already in memory, to a 
series of DATA statements in a BASIC program . 
These DATA sta tements can be used to POKE the 
machine lan guage program back into memory a t any 
convenient la te r time. There a re several advantages 
to doing it this way ra ther than by a con vention al 
LOAD. The BASIC program could al so include in­
structions on how to use the machine language pro­
gra m . It is not difficult to write the BASIC program 
in such a way so as to make the machine language 
program relocatable. Protect ion of the program _is 
easily done by POKEs from BASIC . The machine 
language call can be done by SYS or USR . In my 
opinion , converting machine language programs to 
DATA statement s is an altogether useful applica tion 
of PET' s ''dynamic keyboard ' '. 

The dynamic keyboard idea , as far as I know, 
has not been extended to KIM . Unfortunately, KIM 
BASIC unl ike PET, does not use a keys troke buffer 
which is essential to the published method . I have 
been brooding over this difference for some time and 
have finally come up with a KIM procedur (pro­
gram " DATA" ) which is described in this a rticl . 
The example shown is for convertin g machine 
langu age programs to data statements but could easi­
ly be adapted to other uses of the dynamic keyboard. 

KIM BASIC normall y gets its character input 
using the monitor routine, GETCH , at location 
$ 1 E5A. M y idea is to temporarily modify the jump 
instruction to the KIM subroutine (loca tions $2456 
-$2458 in m y version of BASIC) . BASIC would then 
jump to another routine which gets its input from a 
buffer in high memory instead of the term inal 
keyboard. In this example, the buffer conta ins 
BASIC DATA sta tements in ASCII form at. The buf­
fer is set up in a separa te step using string con ­
catenations, ASCII conversions , and POKEs to high 

m mory. in e the "DATA" program is st igh !l y 
co mplica ted, even confus in g m if 1 have not ce n it 
fo r a while, l have describ d its operat ion in an ac­
co mpanyin g table. Between the commen ts in the pro­
gram and th e table, I ho pe readers will un ders ta nd 
the program more as il y and be abl to mod ify it t 
sui t their own needs. 

T he routine wh ich BAS IC tem porarily uses for 
in put is POKEd into memory earl y in the program 
' D ATA". I have in cl uded fo r refer nee the sourc · 

cod (" I PUT M O D '') show n in th e figure. T hi s 
program was assembl ed with Ea ·tern House So ft ­
ware 's Assembler/T ext Editor . It ma kes use of an 
add res · pointer which tell s what loca tion in high 
m mory to get the nex t charac ter from . ormal 
BA IC input is re ta red wh ·n th e end-of-d a ta 
character ($ 1 A) is read . H owever , th e las t character 
retu rn ed is not $1A, but $OF (Cont rol 0) which tog­
gles back the BASIC outpu t suppress switch so 
BASIC wiJI print aga in norm all y. Because th e hi gh 
A C ll bu ff r conta in ed lin ' fc d characters it was 
necessary to toggle th sw itch ini tia ll y, by reading 
$OF as the fi rs t charac ter, to preven t u nwanted dou­
ble spacing. 

In ummary, one sta rt s with a machine 
language progra m and th BASIC program called 
" DATA". After ru nnin g "DATA" one is left with a 
number of DATA statement s and a FOR/ EXT 
POKEin g routin e which can restore the machin e 
language program at any subseq uen t BASIC session. 
T he program left a fter runnin g "DATA" can b · 
augment ed with instructions a nd protection PO K E 
if desired . I am awa re of two obvious res tr icti on . 
One, the machine language program cannot ove rl ap 
with BASIC or th is BASIC program . Two, if BASIC 
is in ROM another m thod must be used. Pleas let 
me know if other KIM ow ner!; find this program 
use ful or if there are any quest ions (SASE fo r repl y) . 

Steps in " DATA" Program 
(Line Numbers in Parenthesis) 

1. 	Prat ·c t h igh m ' mor y (630 ·J.7). 
2. PO K E machine language program (63048. 63500 SL B). 
3. 	Input scarri ng a nd ending !orat ions nf machine la ngu ai;r 


progrnm (63050-63055). 

4. P 	 KE q111 1ro l 0 (SOf) i111 0 firs t lora1 ion o f buffer 


(6:i065). 

5. 	Const ruct one data statement frnm each 8 b tes 


(63080-63 150). 

6. POKF. ASC II charac1crs to high memory (63400 SU B). 
7. 	Cons1ruct POKEin • pro , r:.irn and PO K E A. C ll to 


high mrmory (63160-632 10, fi:HOO S i B) . 

8 . PO KE last character (SIA) lo h igh memory (632 12) . 
9. Change BASIC input charncter subrouti ne (63220). 

l0. Unprotc:ct high memory and erase; " DATA" program 
(63210). 

11 . lnpu l is now from high 111 ·111ory (w ith c ·ho rn lcrrn ina l) 
until last r harac tcr (S IA) is r..:ad. Ar th is poi n1 LI ST 
should .-how a series of DATA statements a nd a FO R/ 

EXT POKEing rou t.i nc . Thi · program can be 

SAVEd for later use . 
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16K MEMORY32 K BYTE MEMORY EXPANSION KIT 

RELIABLE AND COST EFFECTIVE RAM FOR ONLY $58 
6502 & 6800 BASED MICROCOMPUTERS 

FOR APPLE, TRS-80 KEYBOARD, 
EXIDY, AND ALL OTHER 16K 
DYNAMIC SYSTEMS USING 

AIM 65-*KIM*SYM 
PET*S44-BUS MK4116·3 OR EQUIVA LENT 

DEVICES. 
• 	PLUG COMPATIBLE WITH IHE AIM-65/SYM EXPANSION 


CONNECTOR BY us:NG A RIGHT ANGLE CONNECTOR 
 * 200 NSEC ACCESS, 375 NSEC 
(SUPPLIED) MOUNTED ON THE BACK OF THE MEMORY CYCLE 
BOARD * BURNED-IN AND FULLY 
6800 S 44 BUS 

• MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE 
TESTED 

• CONNECTS TO PET OR KI M USING AN AD~PTOR CABLE. 
• RELIABLE - DYNAMIC RAM VllTH ON BOARD INVISIBLE * 1 YR. PARTS REPLACEMENT 

REFRESH - LOOKS LIKE STA TIC MEMORY BUT AT GUARANTEE 
LOWER COST ANO A FRACTION OF TH E POWER 
REQUIRED FOR STA TIC BOAROS. 	 * QTY. DISCOUNTS AVAILABLE 

• USES •SV ONLY . SUPPLIED FROM HOST CO MPUTER. 
• 	 FULL DOCUMENTATION. ASSEMBLED ANO TES TED 


BOARDS ARE GUARANTEED FOR ONE YEAR AND 

PURCHASE PRICE IS FULLY REFUNDABLE IF BOARDIS 
 All ASSEMBLED BOARDS AND 
RETURNED UNOAMAGED WITHIN 14 DAYS. MEMORY CHIPS CARRY A FULL ONE 

ASSEMBLED WITH J2K RAM SJ95.00 YEAR REPLACEMENT WARRANTY 
& WITH 16K RAM SJJ9.00 

TESTED WITHOUT RAM CHIPS S279 00 
HARO TO GET PARTS (NO RAM CHIPS) 
WITH BOARD ANO MANUAL SI 09.00 
BARE BOARD & MANUAL S~9 00 

PET INTERFACE KIT-CONNECTS THE 32K RAM BOARD TO 

A 4K OR SK PET CONTAINS INTERFACE CABLE. BOARD 

STANDOFFS. POWER SUPPLY MODIFICATION KIT AND 

COMPLETE INSTRUCTIONS 149.00 


U.S. PRICES ONLY 

FEATURES 
e 	 PLUGS DIRECTLY INTO AND e EPROM·SOCKETS PROVIDED FOR 

COVERS UPPER HALF OF KIM-1. BK EPROM. 
EXPANSION FINGERS CARRIED (INTEL 2716 2KX8 's) 
THROUGH FOR FURTHER 
EXPANSION. e 	 BLOCK SELECT SWITCHES FOR 

EPROM . e 	 l/O·POWERFUL 6522 VIA EPROM USABLE IN ANY ONE OF
PROVIDED. FOUR SK BLOCKS FROM SOOOH .
(VERSATILE INTERFACE 

ADAPTER! 
 e 	 AUTOMATIC RESET ON POWER· 
16Bl·DIRECTIONAL 1/0 LINES UP AND SWITCH SELECTABLE
41NTERRUPD HANDSHAKE INTERRUPT VECTORS . 
LINES e 	 PERMITS UNATTENDED2 INTERVAL TIM ERS 

OPERATION .SHIFT REGISTER FOR SERIAL· 

PARALLE L/ PARALLEL-SERIAL e LOW POWER CONSUMPTION· 

OPERATIONS. 
 SV AT 300 Ma. FULLY LOADED 

e RAM·SOCKETS PROVIDED FOR e BUFFERED ADDRESS LINES 
4K RAM CONTIGUOUS WITH KIM 
RAM . e HIGH QUALITY PC BOARD. 
(LOW POWER MOSTEK 4 118 SOLDER MASK 
1 Kxs·s1 

e COMPLETE DOCUMENTATION e ASSEMBLED AND TESTED 

APPLICATIONS 
PROM , RAM AND 1/ 0 EXPANSION ON ONE BOARD HAVING MANY INDUS· 

TRIAL/HOME APPLICATIONS FOR DATA ACQUISITION , PROCESS CONTROL, 

AUTOMATIC CONTROL OF FURNACE, SOLAR HEAT, LIGHTING . APPL!· 

ANCES , ETC ... , . 


PA RESI DENTS INCLUDE 6% STATE SALES TAX 

DIGITAL ENGINEERING ASSOCIATES 

P.O.BOX207 e BETHLEHEM , PA 18016 

... 
:I: 
u; 
;;; 
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m 
n 
a 
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· KIM IS A REGISTERED TRADEMARK OF MOS TECHNOLOGY. INC. 
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0100 
0110 ;TEMPORARY MODIFICATION TO KIM qASIC INPIJT ROUTINE 

I NPUT U:)O 

0120 ;INPUT A CHARACTER FROM HIGH MEMORY 
0130 ; INSTEAD OF KEYBOARD 
0140 ;RESTOR € NOR MAL OPERATION WHEN $IA 
0150 ;CHARACTER IS READ FROM HIGH MEMORY 
IH60 
0170 JHARVEY 13. HERMAN 
0180 
0190 · BA $2'110 

0200- I B 	 0200 C LC 
0210 ;quMP ST ORAGE POINTER 
0220 ;NOTEI PROGRAM MODIF IES ITSELF 
0230 SORRY EPROM FREAKS 

0201- AO 12 02 0240 LOA COUNT+! 
0204- 69 01 0250 ADC 4101 
0206- BO 12 02 0260 STA COUNT +! 
0209- AO 13 02 0270 LOA COUNT+2 
020C- 69 00 0280 l\DC 100 
020E- BO 13 02 0290 STA COU NT+2 
0211- AD FF SF 0300 COUNT LOA HIGH-r-:F.M 

0310 ;CHECK FOR DONEC$ll\) 
0214- C9 IA 0320 Cl'P UIA 
0216- F0 06 0330 "IEQ END 

0340 ;KIM OUT 
02 1B- 4B 0345 ?HA 
0219- 20 A0 IE 03 50 JSR $IE40 
021C- 6B 0355 PLA 
0210- 60 0360 RTS 

0370 rnESTORE KEYBOARD INP UT DATA021E- A9 SA 	 0380 END LOA 1$54 630000220- BO 57 24 	 0390 STA $2 457 630100223- A9 lE 	 0400 LOA 1$1 E 630200225- BO 58 24 	 0410 STA $2458 630300228- A9 0F 	 0420 LOA I $0F 63040
04.10 JRETURN WITH CONTROL 0 63045022A- 60 	 0440 RTS 63047
0450 HI GH-MEM ·DE $5FFF ; -1 63048
0460 	 .EN 63050 

63055 
63060

*****************1rlr*************• 63064 
ii K A S T it 63065 
: I I y I * 63080 

63085• M M M M *. 	 .. 63090
• * 	 63100• * 	 6311 0 

63115: FROM CASSETIE FAILURES : 
63120t PERRY PERIPHERALS HAS ! 	 63125 

• THE HOE SOLUTION ! 	 63130 
63140: OMNIDISK SYSTEMS (5" and 8") : 63145 
63150! ACCLAIMED HDE SOFTWARE it­
63160• • Assembler, Dynamic Debugging Tool, !

! Text Output Processor, Comprehensive ! 	 63170 
63190il Memory Test 	 * 
63200. 	 .. 

-tr e Coming Soon-HOE BASIC it­
: PERRY PERIPHERALS S -100 PACKAGE it­ 63 210 

63212 ~ Adds Omnidisk (5") to ! 63215 
63220• Your KIM / S-100 System ! 
63230! • Construction Manual- No Parts : 63240 

-tee FOOS & TED Diskette * 63390 
63400!e $20 . +$2. postage& handling .( NYresidents ! 63410.it add 7 % tax) {specify for 1 or 2 drive system) * ,. 	 63420 
63430• Place your order with: * 63440! 	 ,.

-.. PERRY PERIPHERALS it 	 63450 
63500! P.O. Box 924 ! 	 63510 
63520: Miller Place, N.Y.11764 : 
63530 

: (516) 744-6462 : 63540. ,. 	 63560 
-fC Your Full-Line HOE Distributor/ Exporter * 63570 
~ 63580. 

63590********************************* 

REM KIM PROGRAM 	 WHICH MAKES DAT4 STATEMEMENTS 
REM FROM A MACHINE LANGUAGE PROGRAM 
REM 
REM HARVEY B. HERMAN 
REM 
REM PROTECT HIGH MEMORY 
POKE 132101POKE 1331961CLEAR 
GOSUB 63500 tREM POKE Ml'ICHINE LAN GU AGE PROGRAM 
INPUT "ST4RTIN G LOCATION"JS 
INPUT "END ING LOCATION";E 
N=l0 
REM H IS HIGH MEMORY LOCATION FOR S4 VF: 
Hw245 7 6 1POKEH1 l 5 1 H"H+ I 
FOR I •S TO E STEP B 
A$=STR$ CN >+" DATA " 
fOR J=0 TO 6 
A=PEEKC I +J> 
IF CI+J>:E THEN 63130 
A$=A$+STR$ CA>+" 1" 

NEXT J 
AaPEEKC I+J> 
1\$ 2AS+ST R$ CA >+CHR$ c 13>+CHR$ C10 l 
GOSUB 63400 
N•N+l 0 
NEXT I 
A$ ,.STR$CNH" FOR I="+STR$CS)+" TO"+STR$CE >+ 
CHR$Cl3l +CHR$Cl0> 
GOS UB 63400 
N=N+l 0 
AS=S TRSCN>+" READ AIP OKE I1A:NEXT l"+CHR$Cl3l+ 
CHRS C10 l 
GOSUB 63400 
POKE H1261REM LAST CH4RACTER 
REM CHANGE INPUT ROUJ INE 
POKE 930310iP OKE 930412 
REM UNPROTECT HIGH MEMORY 
POKE 132101POKE 1331144iNEW 
REM PICK APART STRING AND S4VE IN HIGH MEMORY 
FOR K=H TO H+LENCA$l-1 
POKE K,ASC CMJO$ CAS 1 K-H+l 1 l ) > 
NEXT K 
H•H+LENCAS) 
PRINT ASJ 1POKE 2210 1RE M ZERO PRINT POS ITION 
RETURN 
DATA 241l 73,1812110 S 1l 1141118 
01\TA 21173119,211051 01 141119 
DATA 2117312551951201126124016 
DATA 72,3211601 30 11041961169190 
DATA 14118713611691301141188136 
DATA 169115196 
FOR I• 512 TO 554 
READ AlPOKE I1AlNEXT I 
RETURN 

OK 
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AIM65Tape 

Copy Utility 

Christopher J. Flynn 
Introduction 
If you 're an AIM 65 user, you've probably stored 
your favorite programs and important data bases on 
cassette tape. Have you thought about making 
backup copies of your tapes? I didn't until my tape 
recorder ate my only copy of a 1000 line assembly 
language program that I was writing. 

You may be thinking it is too much trouble to 

make backup tapes on the AIM. Each file has to be 
loaded into memory and then written back out. If 
you have machine language programs, Basic pro­
grams , and text files, then you have to follow three 
different load and dump procedures. Machine 
language programs are the worst to copy . Sure , it is 
very easy to load them into memory. Have you tried 
dumping such a program when you' e lost the liLtle 
piece of paper that had the memory addresses on it? 

Well, here is a little 44 byte program that will 
make tape copying easy . All you do is put the tape to 
be copied in drive l and a blank tape in dri e 2. 
Then, position the tapes and let the program do the 
rest. The program will copy any kind of AIM file. It 
will even copy multiple input files from the same 
tape . So now, none of us should have any excuse for 
not having backup copies of our important tapes. 

Hardware Required 
First of all, I'll assume that you have an AIM. An 
AIM with just lK of RAM will do fine. 

ext , you'll need to attach two cassette 
recorders to your AIM . Chances are you already 
have one . If nothing else, maybe this article will give 
you an excuse to buy a second one . By the way , the 
ver atility of the AIM definitely improves with the 
second recorder. 

Finall y, you should onnect the remote control 
circuits to each of the record rs . You should experi­
ment with the setting of GAP ($A409) as described 
in the AIM manual. Pick a value of GAP that lets 
you record on one device and play back on the other 
reliably. I have found that the default valu of $08 
works well. It only worked, however, after I modified 
my recorders (Radio Shack) so that their electronics 
would remain on even when the motor was toggled 
off. 

Tape Copy Procedure 
Let's go through the step by step procedure of copy­
ing a tape . 

1. 	 Load the tape copy program into the AIM's 
memory starting at $0200. The program is easily 
relocated, but you' ll have to observe the 
cautions described in a later section. 

2. 	 Place the tape to be copied in drive 1. 
Th is program assumes that drive 1 is used only 
in the playback mode . 

3. 	 Place a blank tape in drive 2. This program 
assumes that drive 2 is used only in the record 
mode . 

4. 	 Position the tapes. 
a. 	Position the tape in drive to a point just 

beyond the leader . Use the '' 1 ' ' monitor 
command to toggle drive 1 off. 

b . 	Position the tape in drive 2 to a point about 
4 turns beyond the leader . Use the monitor 
"2 ' command to toggle drive 2 off. 

5. 	 Start the tape copy program. 
a . U 	e the monitor "•" command to set the 

AIM's program counter to $0200. 
b . 	Use the monitor "G" command to begin 

the program. 

6. 	 Watch the AIM display. The display will alter­
nately show an "S" and a " W ". The "S ' 
means that the program is s arching for the next 
block. The "W ' means that the program is in 
the process of writing a block to drive 2. 

7. 	 Hit reset to stop the copy program when a 
steady display of "S" appears without any inter­
vening "W"s. 
a . Drive 1 will be on and you can rewind and 

remove the input tape . 
b. Drive 2 wiJl be off. This allows you to stack 
additional programs or data on the same output 
tape. You will have to toggle drive 2 with the 
' ' 2 ' ommand when you are ready to rewind 
the output tape. 

That ' s all there is to copying a tape . Notice that at 
no time did the AIM ask you "IN = " or 

OUT= ". It did not even ask you for the input and 
output file names. 

By the way, you should probably verify the first 
few tape copies that you make just to be sure that the 
program works and that GAP is set properly. 

How It Works 
The Tape copy program makes use of subroutines in 
the AIM monitor. Basically, the program reads a 
data block from drive 1 (subroutine TTBY 1 at 
$ED53) into the AIM's tape buffer. The data block 
is then written from the buffer to drive 2 by an AIM 
subroutine beginning at $F 19C which I've called 
BLKOUT. In between data blocks, the program 
writes either an "S" or a "W" to the AIM display. 
This process of reading and writing a block continues 
forever or until reset is pushed or the plug is pulled. 
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FIGURE 1 
Al HASH 

LINE t LOC CODE LINE 

0001 022C •=$0200 
0002 0200 .OBJ i8000 
0003 0200 ; 
0004 0200 ;AIM 65 TAPE COPY UTILITY 
0005 0200 ; 
0006 0200 ;DRIVE 1 IS INPUT DRIVE 
0007 0200 ;DRIVE 2 IS OUTPUT DRIVE 
0008 0200 ; 
0009 0200 ;BY CHRIS FLYNN 8/80 
0010 0200 ; 
0011 0200 ; 
0012 0200 ;AIH 65 HONITOR ROUTINES USED 
0013 0200 ; 
0014 0200 CLR =SEB·H 
0015 0200 OUT DP =$EEFC 
0016 0200 TIBY1 =SED53 
0017 0200 PHXY =$EEl9E 
0018 0200 BLKOUT =iF19C 
0019 0200 
0020 0200 ;AIM 65 RAM LOCATIONS USED 
0021 0200 ; 
0022 0200 TAPIN =$A434 
0023 0200 TAPOUT =$A43S 
0024 0200 BLOCK =$0115 
0025 0200 ; 
0026 0200 ;TAPE COPY INITIALIZATION 
0027 0200 ; 
0028 0200 A9 00 COPY LDA to 
0029 0202 BD 34 A4 STA TAPIN ;sET DRIVE 1 AS INPUT 
0030 0205 BD 15 01 STA BLOCK ;CLEAR BLOCK COUNT 
0031 0208 A9 01 LDA t1 ;sET DRIVE 2 AS OUTPUT 
0032 020A SD 35 A4 STA TAF'OUT 
0033 020D 
0034 020D ;READ A TAPE BLOCK INTO AIH 65 BUFFER 
0035 020D ; 
0036 020D 20 44 EB READ JSR CLR 
0037 0210 A9 53 LDA t'S ;INDICATE SEARCHING FOR BLOCK 
0038 0212 20 FC EE JSR OUTDP 
0039 0215 A2 00 LIIX to 
0040 0217 20 53 ED JSR TIBY1 ;READ A BLOCK 
0041 021A ; 
0042 021A ;WRITE THE BLOCK FROM THE AIM BUFFER 
0043 021A ;NOTE: BLKOUT WILL DO A JSR PLXY AND THEN RTS. 
0044 021A ;THEREFORE, WE PRELOAD RETURN ADDR ON STACK. 
0045 021A 
0046 021A 20 44 EB WRITE JSR CLR 
0047 021D A9 57 LDA t'W ;INDICATE WRITE IN PROGRESS 
0048 021F 20 FC EE JSR OUT DP 
0049 0222 
0050 0224 

AO 
A2 

02 
oc 

LDY 
LDX 

t>READ 
t<READ-1 

;PUT RETURN 
;HI PART IN 

ADDRESS IN 
y, LO PART 

y,x
IN X 

0051 0226 20 9E EB JSR PHXY ;NOW PUT RETURN ADDRESS ON STACK 
0052 0229 20 9C Fl JSR BLKOUT ;OUTPUT THE BLOCK AND READ NE XT ONE 

The listing in Figure 1 shows the assembly than its normal entry point. 
language code for the tape copy program . The only The first and last two statements of TOBYTE 
tricky part of the program is the JSR to BLKOUT. are: 
BLKOUT is really a part of the AIM subroutine JSR PHXY 
TOBYTE ($F18B). A problem arises because the 
tape copy program calls TOBYTE at a point other 
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JSR PLXY 

Model EP-2A-79 

EPROM Programmer 
PET • APPLE • AIM·65 • KIM·1 • SYM·1 • OHIO SCIENTIFIC RTS 

Notice that TOBYTE saves the X and Y registers on 
the stack. When TOBYTE is called in the middle, 
the X and Y registers do not get saved. So, when 
TOBYTE finishes, the JSR PLXY does not pick up 
X and Y. Instead, it removes the return address 
from the stack. Therefore , the RTS picks up garbage 
from the stack and the AIM hangs! 

To get around this problem, the tape copy pro ­
gram preloads X and Y before calling BLKOUT. 
The values loaded into X and Y represent the return 
address . X and Y are then stored on the stack. Last­
ly, the JSR to BLKOUT is done. 

Figure 1 shows the way X and Y are loaded . 
The most significant byte of (return address - 1) is 
placed in Y . The least significant byte of (return ad­
dress - 1) is placed in X. One is subtracted from the 
return address in order to mimic the way the 6502 
stores return addresses on the stack. If you relocate 
this program, you will have to load X and Y with 
the appropriate values. 

Summary 
This article has described a simple tape copy utility 
for the AIM 65. I hope Lhat you find it both useful 
and easy to use. © 

I "' 
Software available for F-8. 6800, 8085. 8080, 2 ·80, 6502, 1802, 
2650.6809. 8086 based systems. 
EPROM type is selected by a personality module which plugs into 
the front of the programmer. Power requirements are 115 VAC 
50/ 60 Hz. at 15 warts. It is supplied with a 36·inch ribbon cable for 
connecting to microcomputer. Requires 1 'h 1/0 ports. Priced at 
$155 with one set of software. (Additional software on disk and 
cassette for various systems.) Personality modules are shown below. 
Pan No. Progm ms Price 
PM 0 ™S 2708 . . . . . . . . . . . . . . . . . . . . ...... . .... .... ...$15.00 
PM-I 27()1 , 2708 _ .. . . . . . . . . . . . . . • . . ....... ... .. ... 15.00 
PM -2 2732 . . . . . . . . . . . . . . . . . . . . . . . •• • . . . . . . ... . .... 30.00 
PM·3 TMS 2716 .............. .. .................. ... ... ..... . 15.00 
PM4 TMS 2532 ............ .. .................... . . . .. . . .... 30.00 
PM·5 TMS 2516. 27 16. 2758 . . . . . . . . . . ... _......... _........ .. 15.00 
PM-8 MCM68764 . . _ _. . . . . . . .. . . . . . . . . . . .. • ..... ... . ..... 33.00 

Ootimal Technology, Inc. 
Blue Wood 127, Earlysvtlle, Virginia 22936 

Phone (804) 973-5482 

Compare Our Prices With Any Others 


Rockwell's AIM-65 1 K System: $405. 4K System $459. 
Synertek 's SYM-1 1 K System: 235. 4K System 259. 
Commodore's KIM-1 1K System: 175. 

FOR YOUR SYSTEM'S EXPANSION 
The Computerist, Inc's: 
16K DRAM $279. Proto Plus II $42. 
32K DRAM 375. ASK 1/0 Board 55. 
Video Plus II 279. DRAM & Video Cable 15. 
Mother Plus II & Card Cage 115. Power Supply for SYM-1 39. 

Power Supply and Enclosure for AIM-65 $119. 

Power Supply and Enclosure for KIM-1 65. 


All products are factory warrantied. Prices include full documentation. 
Send Check or Money Order to: 


Hepburn MCA* 

12 Grosvenor Street 

Lowell , MA 01851 


Please add $5.00 shipping and handling. MA residents add 5% sales tax . 
• Mini Computers and Accessories 
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Combining 
BASIC And 
Machine· 
Language 
Programs On 
Tape 
George Wells 
This article describes a procedure to combine a 
machine-language program and a BASIC program 
into a single cassette tape file which can be LOADed 
and RUN without exiting BASIC. This procedure is 
specifically applied to a SYM-1, but the technique 
may be applicable to other machines, particularly 
Microsoft BASICs that store programs on tape in 
tokenized form exactly as they appear in memory . 
General Discussion Of Technique 
Whenever a BASIC programmer wants to jump to a 
machine-language program by way of the USR com­
mand, he has to decide where in RAM he is going to 
put the object code for the machine-language pro­
gram. The usual place to put such code (assuming it 
is too big to squeeze into one of the unused areas on 
page zero or page one or some other place) is near 
the top of his contiguous RAM space which starts at 
page zero and includes at least 4K or BK of memory. 
The method by which this is accomplished is to exit 
BASIC , load the object code from a file on tape , re­
enter BASIC with an appropriate response to 
MEMORY SIZE? so BASIC will not use the 
memory allocated to the machine program and final­
ly LOAD and RUN the BASIC program. In order 
to avoid this cumbersome procedure, we can put the 
two types of programs next to each other so that they 
can be LOADed together from one tape file into 
memory. 

The technique lO perform this is to make two 
tape files, the first one containing the BASIC pro­
gram and the second one containing the machine 
code assembled somewhere in memory after the end 
of the BASIC program. Then all you have to do is 
enter BASIC , LOAD the BASIC program, LOAD 
the machine program , and SAVE the combined pro­
gram. Now you have both programs on the same 
tape file which can be LOADed just like any other 
BASIC program. If you change the BASIC program , 

you will have to reLOAD th e machine program and 
reSAVE the combined program. There are two pit­
falls to be avoided when making changes. First, if the 
BASIC program expands to the point where it runs 
into the machine code, you will have to reassemble 
the machine program at a higher address, make a 
tape copy, modify the BASIC program to link pro­
perly to the new machine code, reLOAD the new 
machine code, and reSAVE the new combined pro­
gram. Second, if you get a BAD LOAD error when 
trying to LOAD the machine code, your BASIC pro­
gram will be deleted; so it 's a good idea to SAVE the 
BASIC program after making any changes. In order 
to avoid these problems, you will probably want to 
assemble your machine- language program at the top 
of your RAM and check out your BASIC program as 
much as possible before combining the two programs 
together. 
Specific Example On A SYM· 1 
This example will take a BASIC program that uses 
the trig functions and combine it with the machine 
code which the user must supply in order to use trig 
with the SYM-1 BASIC. It's a good idea to practice 
this technique on a simple BASIC program to get a 
feel for how it works before attempting a serious ap­
plication. 

STEP 1: Cold start to BASIC and enter the follow­
ing program: 

100 X = Y: REM CHANGE Y TO LAST 
PAGE OF 
TRIG . 
110 POKE 196,104: POKE 197 ,X 
120 PRINT SIN(l), COS(2), TAN(3), 
ATN(4) 

STEP 2: Save the BASIC program on tape with 
SAVE B. 

STEP 3: Go to the monitor (by way of Reset) and 
look at memory locations $7D and $7E . These two 
values are the low and high bytes of the first 
available address after the BASIC program. The 
value of this address should be increased by at least 
30 or 40 or even several hundred if extensive changes 
are expected in the BASIC program . In this exam­
ple we could safely start th machine code anywher 
after address $0290. 

STEP 4: Store the object code for the trig functions 
(from Synertek Systems , Inc . Technical ote 53) so 
that it ends at the end of pag three. 

STEP 5: Save the machine code on a second tape 
using an ID of $4D (ASCII " M") with the following 
command: 

.S2 4D ,2C7-3FF 

STEP 6: Cold start back to BASIC and LOAD B to 
get the BASIC program . 

STEP 7: Since we now know the location of the 
machine code re-enter line 100: 
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100 X = 3: REM TRIG FU CTIONS 
END ON 
PAGE 3. 

STEP 8: Save the modified BASIC program on your 
first tape with SAVE B. 

STEP 10: Enter LOAD M to load the machine 
code. If you get a LOAD ED message, go to STEP 
12 . If you get a BAD LOAD error message continue 
with STEP 11 . 


STEP 11. R eload the BASIC program with LOAD 

B and con tinue from ST EP 10 . 


STEP 12: Save th e combined program on a third 

tape with SAV E C. At this point, you can enter any 

valid BASIC co mmand (try R UN and LIST) but 

when you ge t ready to modify the BASIC program 

continue from STEP 13 . 


STEP 13: M ake as m any changes as desired but DO 

NOT RUN the program . 


STEP 14: Save the program on your fi rs t tape with 

SAVE B. Th is tape will now contain a valid BASIC 

program combined with invalid m achin e code. If you 

are sure that there is no danger of your BASIC pro­

gram expanding in to your mach ine code then con­

tinue from STEP 10. If you a re not sure , cont inue 

with STEP 15. 


STEP 15: There is no easy way to tell how big the 
BASIC part of the com bined program is since the ad­

dress at $7D, $7E is pointing somewhere near the 
end of the machine code . You could go to the 
monitor and manually search for three zero-bytes in 
a row which shouldn ' t be too hard if you have a 
general idea of where to look. Don ' t forge t to insure 
that the system 	RAM is not write-protected after 
returning to BASIC . Another way to accomplish the 
same thing without leaving BASIC is to enter the 
following direc t command (without spaces) : 

FOR! = 515T033333: IFPEEK (l-3) ( ) OORPEEK 
(I-2) ( ) OORPEEK (1- 1) ( ) O T HENNEXT 

and wait for BASIC to respond with OK (it can take 
minu tes). Then enter PRINT I and the computer 
will give th e decimal equivalent of the first unused 
memory location a ft r the BASIC program . If you 
run out of space between the two programs , reassem ­
ble the machine-language program at a higher ad ­
dress and continue a t STEP 5 . If you decide that you 
have su fficient space between the programs, you can 
cont inue at STEP 10 . 

NOTE: If at a ny time you suspect that the 
BASIC program has clobbered the m achine program , 
you should reset your system , cold start to BASIC , 
LOAD B with the la tl!St version of your program and 
con tinue at STEP 15. 

NOTE: If you continu e the trig fun ctions with a 
BASIC program as in this exampl e, you should take 
precaution to set the pointer at 196 and 197 back to 

6502 FORTH 
• 	 6502 FORTH is a complete programming system which 

contains an interpreter / compiler as well as an 
assembler and editor. 

• 	 6502 FORTH runs on a KIM-1 with a serial terminal. 
(Terminal should be at least 64 chr. wide) 

• 	 All terminal 1/ 0 is funnelled through a jump table near 
the beginning of the software and can easily be 
changed to jump to user written 1/ 0 drivers . 

• 	 6502 FORTH uses cassette for the system mass storage 
device 

• 	 Cassette read / write routines are built in (includes 
Hypertape). 

• 92 op-words are built into the standard vocabulary. 
• Excellent machine language interface . 
• 6502 FORTH as user extensible. 
• 	 6502 FORTH is a true implementation of forth according 

to the criteria set down by the forth interest 
group. 

• 	 Specialized vocabularies can be developed for specific 
applications. 

• 	 6502 FORTH resides in 8K of RAM starting at S2000 and 
can operate with as little as 4K of additional 
contiguous RAM . 

6502 FORTH PRICE LIST 
KIM CASSETTE, USER MANUAL, AND 

COMPLETE ANNOTATED SOURCE 
LISTING $90.00 
($2000 VERSION) PLUS S&H 4.00 

USER MANUAL (CREDITABLE 
TOWARDS SOFTWARE 
PURCHASE) $15.00 

PLUS S&H 1. 50 
SEND A S.A.S.E. FOR A FORTH 
BIBLIOGRAPHY AND A COM­
PLETE LIST OF 6502 SOFTWARE, 
EPROM FIRMWARE (FOR KIM, 
SUPERKIM, AIM, SYM, and 
APPLE) AND 6502 DESIGN 
CONSULTING SERVICES 
AVAILABLE ................. . 

EricRehnke 
1067 Jadestone Lane 
Corona, CA 97120 

Now Available For KIM, AIM, And SYM 
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its original value when leaving your program or 
avoid using any of the trig fun ctions unless you pro­
perly re-attach the trig function object code. The 
original values of 196 and 197 are 2 and 208, respec­
tively. 
Theory Of Operation 
Th k y to understanding how this technique works 
is in knowing the three ways that the Microsoft 
BASIC interpreter modifies the pointer to the start­
of-variables ($7D and $7E in the SYM-1), and in 
realiz ing that the pointer to th start-of-program ($7.B 
and $7C in the SYM-1) never ge ts modified once it 
is initialized by a cold start. In th SYM-1 the 
BASIC program always begin at locat ion $0201 and 
there is a mandatory zero-byte at location $0200 
which is put there only during cold start. 

The first way that the int rpreter modifies the 
start-of-variables pointer is through th e EW com­
mand which sets the pointer lo a value that is equal 
to the start-of-program pointer plus two ($0203 in th e 
SYM-1). This red uces the siz of th e BASIC pr ­
gram to two bytes which the EW command clears 
to zeroes. In addition to being executed by a direct 
or indirect command or by a cold start, the NEW 
command i also automatica ll y ex cuted any time a 
tape LOAD comm and resu lt s in a BAD LOAD . 
Th is is why STEP 11 is requir cl in the above exam­
ple . 

The second way the in terpre ter can modify the 
start-of-variables pointer is when a tape LOAD com­
mand results in the fil being LOADED correct ly. In 
thi s case, the pointer is set to on gr a ter than the 
location of the last byte in th e tape fil e and the other 
required pointers are updated with the NEW com­
ma nd . This is why it is possible to LOAD the 
machine code after th e BASIC program and a llow 
th e int erpreter to automatically adjust the pointers to 
allow you to SA VE and RU the combined pro­
gram. This is also why the Synertek Tech Note for 
using trig functions states that you must type either 

EW or LOAD x after loading the fil e contai nin g 
the trig object code into the top of your RAM space . 
If you didn t the variables would reside in non­
ex istent RAM! 

The third occasion in which the interpreter 
modifies the start-of-variables pointer is when a n w 
line of a BASIC program is entered , although not in 
the way you might expect. After the interpreter find s 
the place in memory where the new line is to go, it 
calculates the change in the number of bytes that the 
new line will cause, either plus or minus . It then 
shifts memory by this amount beginning with the 
next line in the BASIC program and ending with the 
byte just before the start-of-variables. Next it updates 
the start-of-variables pointer by the same amount 
and then copies the new line into place . The impor­
tan t th ing to note is that the interpreter is not in­
fluenced by the actual end of the BASIC program 
(the three zero-bytes) when it moves memory, so the 

machine code g ·t. moved too . This is why it is 
necessary to reLOAD th e machine code \·vhencver a 
change is made in th BASIC program . 
Conclusion 
Now that you SYMm rs know how easy it is to com­
bin BASIC and machin -language programs, how 
about some neat utilities for BASIC? T h rest of you 
can try this same technique on your own machine to 
ee if it will work . Maybe omeone wi th access to 

a lot of different micro~ an publish a Ii t of those that 
will and won ' t allow thi tech nique to work . © 

SYM (AIM) 
Hi·Speed 
Tape Revisited 
Gene Zumchok 
Only a few days after I mailed in the article on 
SYM' s h igh speed tape , and how loading might be 
improved by tweaking the value of HSPBDY, I 
received issue #3 of SYM-PHYSIS, the SYM Users 
Group newsletter . It contained an interesting note by 
Jay C . Sinnett , U.S. Environmental Protection 
Agency, South Ferry Road, Narragansett , R.I. 
02882. He claimed that the volume range for loading 
SYM tapes could be expanded by making a hard­
ware modification. Figure 1. shows his mod . He 
merely reconnected the clipping diodes so that clip­
ping action does not occur unt il a diode drops above 
+ 5, and below ground . He explains tha t for many 

recorders, the amplitude of the positive and negative 
going peaks is not always equal, or constant. The 
diodes as connected allow charge to be trapped on 
C 16 which changes the threshold point . 

I made the change on my SYM and the results 
were amazing . Previously, I was only able to read in 
tapes with the volume level on my recorder at 7 plus 
or minus one-half. After the change , I could load 
from levels of 1 to 8. On another SYM, I was unable 
to load tapes at all. I made the change and was able 
to load tapes consistantly, and over a wide range of 
volume settings . Since the AIM and SYM tape cir­
cuits are similar, particularly in regard to the connec­
tion of the d iodes, AIM users with marginal tape 
reading might also benefit from the mod. 

+sv 
+SV 

C16 R92 R97 
IKAU .22µF II(IN 

Rl26 

IOOf\. 
 /1UO 

[-Xwt:=i•( . •5V 
TEST 

CR37 +SV~ Rl26 

IN91<; _ ro o .I\. 10o.n. 


Figure 1. SYM Tape Hardware Mod 
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OMEGA 
SALES 
CO. 

DI
I ...... ....._;a .. " ' 

TRS·80 

"WHOLESALE COMPUTER PRICES" 
DIRECT TO THE PUBLIC 

12 Meeting St., Cumberland, R.I. 02864 

Model II · SJ.500 Products are 
NOW 

-

OMEGA OFFERS THE BEST DELNERY AND PRICE ON: 
APPLE • ATARI • TRS·80 MODEL II • INTERTEC • 

T.I. 810 • HEWLETT-PACKARD-85 • SOROC • 
COMMODORE • NEC • QUME • CENTRONICS 

IN 
STOCK 

AT 
OMEGA 

Sales 
Co. 

flMEGA sells only factory fresh , top quality merchandise to our customers. 
OMEGA will try to match any current advertised price with similar purchase conditions. 

Before you buy anywhere else - be sure to call OMEGA Sales Co. 
1-401-722-1027 or 

I·800-556-7 587 
MEGA ships via UPS, truck, or air. COD's, VISA, Mastercharge accepted. 

"A member in qood standing of the better business bureau." 
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CAPUTE! 

Wherein We Acknowledge 
Recent Goofs 
The Group of Us 
From James Bruun, author of" Reading The Atari 

Keyboard On The Fly", (Issue #6,p.81) comes this 

missing portion of the program: 


4999 END 
5000 CHAR=0 
5010 IF PEEK(764)<>255 THEN GET #1,CHAR: 

CHAR$=CHR$(CHAR) :POKE764,255 
5020 RETURN 

, along with these comments: 

" Cell 764 is POKEd with 255 only if it isn ' t already 

255. This is to prevent the case of reading the cell , 
findin g it 255, then having a key pressed while the 
POKE 764,255 instruction is being interpreted. This 
would cause the keystroke to be lost. In a long pro­
gram the keystroke isn 't often lost , but in a short 
program it happens quite often. " 

And from A.M. Mackay, regarding his article 
"SYM-1 Home Warning System" (Issue 3, compute 
II , page 26): 
"In line 0240 of the program listing, "LDA" should 
be changed to read "STA" so that the line reads 

0240 STA STATUS+ 2: FOR INPUT 

The missing program li sting from Charles L. Stan­
ford ' s com pute II article "Fast Graphics On The 
OSI ClP" is printed in this issue's OSI Gazette . 

EDUCATORS ... Are You Using 
Microcomputers? 

A major publishing company is seeking reviewers of 
CAI Software for grade levels K-12. 
Reviewers should have experience with classroom 
use of one or more microcomputing systems (PET, 
Apple, TRS-80, etc.) . 

Write : 

Dept. A 

900 Sylvan Avenue 

Englewood Clitts, New Jersey 07632 


Th se corrections are for Steven Schulman s Issue 6, 
Atari article "What to Do If You Don' t Have 
Joysticks " : 
The arrows weren't drawn into the text on page 75. 
Here is what should have been presented for the first 
group of four values. 
[up-arrow] = 14 
[down-arrow]= 15 
[right-arrow]= 7 
[l eft-arrow J = 6 

The corresponding arrows match th respective 
shifted locations in the second chart on page 75 . 

The second correction consis ts of swapping two 
values in lines 1070 and 1090: 

line 1070 I= 71 
line 1090 I= 70 

At last but not least, th e program line 20 on page 72 
should read PEEK(560) rather th an 500 . © 

Base 
Converter 
Fred D. Bean 
When my 12 year old brother rec ntl y request d my 
assistance on some of his "New Matla " homework, I 
immediately looked to my PET to res ue me from 
the situation. My brother's assignment was to con­
vert a list of decimal numbers to vari ous oth r 
number bases, a chore required often of computer 
enthusiasts . 

The following BASIC program wil l convert 
decimal numbers to any base from base 2 (B inary); 
to base 16 (Hexidecimal) . It can be u ·ed as shown, 
or easi ly modified to all ow a chi ld to ch ·ck hi 
assignmen ts without giving away the answers. 
100 PRINT"ENTER THE NUMBER TO BE -, 

-.CONVERTED" 
110 PRINT"AND THE BASE TO WHICH IT WILL -, 

-.BE" 
120 PRINT"CONVERTED. II 

130 INPUT NUMBER,BASE 
140 IF BASE<l7 AND BASE >l THEN 160 
150 PRINT"BASE MUST BE BE 2-16":GOTO 100 
160 ARRAY$="0123456789ABCDE F " 
170 RECALL=NUMBER 
180 A=INT(NUMBER/BASE) 
190 B=NUMBER-(A*BASE) 
200 NUMBER=NUMBER-(A*l6) 
210 GOSUB 500 
220 IF A=0 THEN 600 
230 NUMBER=A 
240 GOTO 180 
500 A$=MID$(ARRAY$,B+l,l) 
510 B$=A$+B$ 
520 RETURN 
600 PRINT:PRINT RECALL;"BAS E 10= ";B$;"., 

-.BASE ";BASE:PRINT 
610 A$="":B$="":GOT0100 © 

READY. 
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Special Features for the PET interface include: 
Convers ion to true ASCII both in and outPET TWO-WAY RS-232 
Cursor controls and funct ion characters 

and PARALLEL 

OUTPUT INTERFACE 


SADI · The microprocessor based serial and parallel 
interface for the Commodore PET. SADI allows you to 
connect your PET to parallel and serial printers . 
CRT's, modems. acoustic couplers, hard copy termi· 
nals and other computers. The serial and parallel 
ports are independent allowing the PET to commun i· 
cate with both peripheral devices simultaneously or 
one at a time. In addition, the RS·232 device can com· 
municate with the parallel device. 

DISK DRIVE WOES? PRINTER INTERACTION? 

MEMORY LOSS? ERRATIC OPERATION? 


DON'T BLAME THE SOFTWARE!
e,1 
..... -., 

~:cl/ IS0· 1 IS 0 -2 

Powe r L in e Spikes . Surg s & Hash cou ld be 1he cul p r it • 

Fl opp1 C?s. primers. m emory & pr esso r o ften in 1erac1• 

Our unique ISOLATOR S cl1m 1nat e equipmen t 1n te1ac t1on 

A ND cur b dama9111g Power Li nc Sp ikes. Surg es and Hash . 

'ISO LA TO R ( IS0· 1 A ) 3 filter isolated 3 -prong sockets; 
integral Surge/ Spik e Suppression ; 1875 W Maxim um load, 

1 KW load any socket . . . . . . . . . . . $56.95 
'!SOLA TOR ( IS0 -21 2 fi lter isol ated 3·prong socke t banks; 

(6 socke ts total) ; in te ~ a l Sp ike / Surge Suppress ion ; 

1875 W Ma x load, 1 KW ei ther bank . . . . . . . $56.95 

"SUPER ISOLATOR (IS0-3), sim il ar to IS0·1A 
except double filtering & Suppressi on . . . . $85.95 

'ISOLA TOR ( IS0 ·4) . similar to IS0· 1 A except 
unit has 6 individu ally f iltered sockets ... $96.95 

'ISOLATOR (IS0-5), similar to IS0·2 except 
uni t has 3 socket bank s, 9 sockets total . . $79.95 

'CIRCUIT BREAKER, any model (add·CB) Add $ 7.00 
'CKT BAKR/SWITCH/ PILOT any model 

specially printed 
Transfers programs between PETs 
over the phone line using a modem. 
Selectable reversal of upper and lower case 
PET IEEE connector for daisy chaining 
Addressable · works with other devices 

Spec ial Features for the serial interface include: 
Baud rate selectable from 75 to 9600 
Half or full duplex 
32 character buffer 
X·ON , X-OFF automatically sent 
Selectable carriage return delay 

Special Features for the parallel interface include: 
Data strobe - either polarity 
Device ready - either polarity 
Centronics compat ible 

Complete with power suppl y, PET IEEE cable, RS·232 
connector, parallel port connector and case. Assembled 
and tested . 

SADla (110VAC) $295 

SADle (230VAC) $325 


CONNECTICUT microCOMPUTER, Inc. 
150 POCONO ROAO 


IJROOKFIELD, CONNECTICUT 08104 

TEL: (203) 775·9859 TWX: 710·458-0052 


VISA AND • I C ACC [,TlD • HND AC;C:C)UM'T NUWKlll, UJ'tlUTIOM ()&Tl AJIO llttil OlllOIJI . 

ADO I) ill'(lt 0-.DClt l'Oflt SM l "1llfl e KAiCIUllfl • ,Ofll(ltN DlllDO'I .&.DO 10% 'Ofll Alllt ~CtTAIK . 


PET·APPLE·KIM·TRS·80 
Computer lnterfacing 

PET Biduecllonal Serial and Parallel Interface. (SADI) $295.00 
Microprocessor based. Talk to another computer and a printer at the same time. 
Trans( er progrdmS between PETs. 32 chardcter burrer . RS 232 in and out. Cen· 
Ironies compa tib le. Much more . Packed with features . 

PET · RS·232 Addre>sable Printer inter face (ADA 1400) sf 79.00 
Complete with cables. case and power suppl . Cassette with programs included. 

PET · Cent ronics or NEC 5530P SPINWRITER (ADA 1600) S 129.00 
Complete with case. cables and connectors. Three posi t ion swi tch for up· 
per/lower case. reverse case and upper case only. Wo rks with WORDPRO and 
BASIC. 

PET Word Procc.sor On rape • SJ9.50. On disk 49.50 
Compose and print leu ers. flyers. dds. manuscripts, etc. Uses d1)k or tape. 30 
page manual included. 

Analog 10 Oiglttll Conversion Systems 
16 inpu ts · 8 bits 0 to 5 volts - 80 usecond conversion time. Read temperature. 
ligh t levels. voltages, etc. Cabl ing, power suppl ies, sohware included. 

PET. APPLE. TRS-80 S295.00 

KIM. AIM65. SVM S285.00 


Clock. Calendar. Remote Controller (Supe r XI 01 for your computer. S295.00 
Tran~mits to all the BSR X10 remote control modules (up to 255 devices). 
Stores sequences of con trol commands tha t ea rl be in itiated b lime 0 1 an ex· 
ternal even such as a swi tch closure. Maintains a month. date. da) of week , and 
year calendar. lays on when your compu ter Is ofL Comple1e with cable and 
connectors. PET. APPLE. TRS·BO (specify). 

RS·232 to current loop adapter (ADA 400). S29.50 
Two circuits · l each direction. Run an RS·232 device arr a computer's teletype 
port or 111ce versa. Optoisola ted. 

All our products arc assembled and te~lcd \li.'i th a 30 day money back guarantee. 120 
day limited warron ly. VISA , Mastercard or check. Add SJ.DO S£.H. For •ign orders add 
10%. Men tion th1~ mugazine and deduct J%. 

(·CBS) . . . .... ..... Add $14.00 

PHONE ORDERS 1 ·617·655·1532 ..... -1£J1Electronic Specialists, Inc.• ­
Connecticut 

microComputer, Inc• 
34 Del Mar Drive. Brookl1eld, CT 06804 

203 775-4595 TWX; 710 456-0052 
171 South Main Str~et . Natick . Ma ss 01760 

Dept. C 
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 COMPUTE!
CIS<!~R~~0~emputar 

FULL SELECTION OF APPLE 


COMPUTERS AND ACCESSORIES. 

IN 

CANADA 

For Personal - Business - Educational ap­
plications and more, there's only one place 
to come for all your APPLE needs. 

OFF THE SHELF DELIVERY. 

HDLiSE oF comPLiTERS Hie. 
368 EGLINTON AVE W lat Avenue Rd l 

TORONTO. ONTARI O M SN 1A2 

(416) 482-4330 

lililiiiir--~ purchase before 
ll ­

Atari®800"' 16K Personal 
Computer 

$125 FREE 

BONUS OFFER: 
8K RAM with 

Lis t s1080 Dec. 31 , 1980 

.-fl\.. $749 	Software:ATARI" 	 CXL4004 Basketball. . . S29 
CX4 I 05 Black1ack . . 12Atari · Peripherals: CXL4009 Chess. . . . . . . 29 

400 8 K ... .. .. . ...... 5399 CXL4011 Star 
4 1O Recorder . . . . . . . . 59 Raiders·· .. . .. . . . .. 44 
815 Disk ......... . ... 079 CXL4006 Super 
81 O Disk . . ........... 499 Breakout '- ....... _. 29 
822 Printer . . . . . . 349 CXL4005 Video 
825 Printer . . . . . . . . . 729 Easel - . . . . . 29 
830 Modem. . . . . . . . . . 144 CXL4104 Mailing 
850 In terf ace Lis t (Tape) .... 16 

Module . .. . . . . . . . 164 CXL4007 Music 
Composer·· ...... . . 44Atari "' Accessories: CX411 O Typing . . . . 19 

CX852 BK RAM . ..... S89 CX4101 An In itation 
CX853 16K RAM .... 139 to Programming - 16 
CX70 Light Pen ... . . 59 C L4015 Tele Link . 19 
CX30 Paddle... . . . . 1r C 8106 Bond 
CX40 Joystick . . . . . 17 Analysis . . . . . . . . . . t 9 
CXB 100 Blank CXB 107 Stock 


Diskett e 2 1 
 Ana lysis... ....... . 19 
To Orde r: CX810 Stock 
Phone orders invi ted Or send Charting... . . 19 
cashiers check or mon y order. 
Equipment shipped UPS collect. Computer Mail Order 
Pennsylvania residen ts add 6°0 50 1 East Th ird St. 
sales lax. Equ ipment 1s subiect to Wi lliamsport, PA 17701 
price change and availabi lity (7 17) 323-792 1 
without notice. 

Is Looking For 

Qualified Retail 

Outlets 


If You're A Computer 

Dealer Or Newstand Anywhere 


In The World 

And You're Not Selling 


COMPUTE! 

Drop us a letter or 

give us a call for 

full information on 


our retail plan. 


Phone: 919 275·9809 
COMPUTE! 
200 East Bessemer Avenue 
Greensboro, NC 27401 

CBM/ PET Computers & Such! 
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i ~ e~fac1.• Jr!" ,-,.e:-.::led , 1.•C> r ed , an::! ;..•a r an~ lf·.! . ::n ?' 7 ·,,:fi:·1 
i ! :- e>r1:'i ru!. 

T' - '"')'" , . ' :::.:c . Cen r c.nics , l~.~ec , • r 1 1 1·:-- .:iJ-~;.r • 
,rrn<!,,-1! p1:'ll:P.1 rri!l1l"r"i. 1.:0:--~ •...·11~ ' .. i<r . , .l.1.:: !!-::::.£. 
,!l·V; c .. ~ ir r 1,h ..·d . SlJ ~ . 1~ 

Tl' - 1>~1.'.. 1'~1· RS-?J2 (!i 1..·ri.d) prin 1..·r!:i , lil<L' !k1!..h1'it H- 1 .. . 
JO() t11 .. ~1)0 b:rnU frtL..1sc specif· r,1[1 dc::oi.rc..-d> . 
l n1.:lutlc pn"lr ?.'IC;... , $70. 5 

T" -i''.'::'. r. "ln .. c· ·- .... '..! :-- 1 "i !.,-. : ~nnitor o ?ET r•:: f r 'i'-.:t::. ,; 

_j ~ 11 0::- 1:,~.:1"' r "l ' JC '" '-::-cnsi r 111•1 ! 1.l· ~ ..... r 
'!'""" ,1"dJ1~lc [ :" \. r•.,•Ction o : l:'° H.C" "Cl:":1i. . 

-·5co·: .t...t":'k !C T::l't-...:-ltll 1,. •nn~.e~ · P1:" r·i:· , l ' l1: 
L I if1•!" : I 'i.L:.111' '•' 1 !lf ~:_ . tio ~=r•:- · 1- , t'"l 
•:.:-~int 1 ' ,. 1.!rho:"" 1.:-._.....1 dc..il1..•r for t hi ·111 11i.dl·: fnL'r.1 
1.ri. • •;.,11". i.:i.., t ..ill ..it.i 11, !icr"JicL·! Cill t1 : ~t..::..1fl ~ 
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Money Back Guarantee 

~~ 
-~ Oealer Inquiries Welcome 

New 248-page book includes all the former TIS workbooks 
except "'PET Graphics." Provides Information for both ROM s and 
a comprehensive Index. Only $14.95. 

Also lrom TIS 

WB-3 PET Graphics $4 95 

Soltware products on casse tte or floµpy d isk with complete rns truct1on 
mnnual Each S24 95 (cassellc), S29,95 (d1sket1e) . 

SW-1 MAIL B mailing l1sl sys1cm 
SW-2 CHECKBOOK record 
SW-3 ACCOUNTS keep !rack ol who owes you how much 
SW-4 MEDIT create and maintam date hies 
SW-5 CALENDAR appoin1men1s. mee11ngs a1-a-glance 

TIS 
P.O . Box 921 , Dept. C Add S2 (SS loreign orders) 

Los Alamos, NM 87544 1hlpplng and handling 

PET and CBM are 1rad e1nm~ ' o t Commodore Busmess MacnmtJS 

SPECIAL INTRODUCTION 

ONLY 9 9 9 5 


F\JR iliE r!NE51 ' AAAlliL !NTC?.FAC!NG ELS"L~ Fu~ rriE ?~i/G/1° 

THE P. t.t .-C is"' VE:\Y co11Pt..Ers: INTERF~C E . Ir co:i-Es t:ic .\N AnRAC"':'IVE : .i.se: .,,110 
~UNTS ~lRECTLY TO t'E ::MPtJT£?., iHUS E.LIM[Nl\f!~G Tl' E 11££~ ;o~ ~XTRA S?ACE IN T'"Ma: 

3.ACK FOR soxes ,), ND ~ESSV :i1LE:'i IJF ~IRE . ~OUR SY STE."'1 c :.N LOOK ?qOf EiS (O tlAL . ME 

P. 1. E.-C HAS CO MPt. EiE .i.oottns se1..::cr;.s1L1ri OF :.iEVI C!: llUKSE~S 4 T"r!ROUGH 30 . .~NO. 
Tl-1ERE 

1 
S NO "4EED TO OI SASSEK9L:: Y'J UR UtllT ro CHANG E iHE ;.ooRESS: n's .\S S1M PL£ 

AS SETTING iHE DIP sw1rcH . TH I S 3ELECTAB IL!rf M..L.ows ::aTH vouR lETTER-"=UALln 

:i~J NTE~ (N£C SP !.'f,..RITE?, ~TC . ) .I.NO 'f'CU R G~A?H !CS oq t NTE~ 71'J 3£ CCNN ECI::O >.T THE 

S.l.."1E Tlt'IE SUT IJ SE~ SE?O.RATELY av ~OOR E SSING ~ACH 'lil(TH;, O! F=~~ENT JEV!C£d. 

."cw THAT'S ~£), L ::FFrcrS"4CY! ! 

~HE ?.1 .E. -C WILL. coNv:;;:r NOt~ - 'iUNO.\RD PE ,:~:JEi ro :"o:l UE ASCt[ :ooe. : - c;.,.. 3E 

SW ITCH ED [l't OR 'JU T OF SERVIC E J.S 'lH.OEO . =~ i:i: i"S T.:.NC!. n : vo~ iOF "'ARE jQE'i i'-lE 

CONVERS IO r~. JUST -s'l'i'[ TCH i'HE .:ONVE~T::~ O'=F . r := 'OU NEE!> fl;E CON'I E.=!:SIOH :oR 

:llUNTI NG r"~OM 3AStC. JUSi i;ttr~Ji I T J~. 

riu R t !iTE~FAC! :l~QVIOES EX7E ?'S i O:' ')F ::-.e :c::.£-..i88 ?OR7 CM 7:--fE. ~/C31~. Yo u )0N 
1 

T 

.'IEED TO SU V 0Tl·4 E~ ·.1aLES 3 ECAtJSE OU R IN TE~~ ACE JS ES TH E 3,,,ME CARO -::OGC:: -Y?E l,5 

rHE coMPUTE~. fHus TH E c :.ELE qoM Tl-I E :La?0 y J[ sc io "'"H E PET/C3M "'ILL ,..o'lt' c::w­

'fEcr INTO THE WTC:: RFACE. 

r HE P.l.E. -C !S l'TERCONNECTE!J •ITH. " "0 ?OWE~ EO av . TliE ?~INfcR US ING. s· ~·rA 
:ASLE SU PPL:eo ',,ftTH 7HE INTERFACE. il-dS ~EAN rrl AT r,..j e ,:; :: :s HO ?OWE~ i UPPLY 

ECESSARY AS ""'™ SERIAL :NTE~FACES . i HE ~;v ;s; SUPPUED Ori i'IN11- :3 OF THE r:o~ -

'41Z.CTOR USED ::!iY .1.LL "'LIE C~ffTRONICS Sr,:.110A.RO bt TERF~c::;::i :i~ t.'4 i:;:i.s . i.-1 1s :HcLuoes 

n1e .1~n:10N 1cs 779. PL J.ND l'l.tHY o THe.~s I NCL!JOL'IG ·~e ,!N;.cex 0 q 1Nr:.ns. 

Jw~ I NTE~FACE GO ES 3EYCNO i11 ::: '"::ur=tON lc's ':'JMPATI 3 1Un . ~"i EFI EFJ"E. ti • tll 


.)OfiUTE. 'THE .lN OE RSO N- J ACOBSON AJSUl J.NO 9liE .. ?A ?E=t i1Gc.q .. 31 !1-ffElj R ~L Q;. r ,a, 


SY STE."1.S. IN FACT. IT "'Il l DRIVE 1NV ~ AP.-'LLEL- l~ ?U7 ?qtJ\iE~ ':'ri .A T USES 3 DAV, ~t TS 


ANO 2 HANOSHAl<l NG I NES .. 


IF (O U .i.RE INTERES TED ! ~ THE ... OST IN TERFACE Foq 'fOUR ~NEY. iH E!'f ~u.c:: "'OUR ~DER 
TOOAV. OuR INTR OOUCT:>RY :u~. JC E =?R -:"HE P. r .E.-C i ~TE:O:FP.CE ...-oN '• UST '_CNG . So. 
OO N'r DELAY • •• vou •AV HAVE r o 0 •r Tl< E LIST ?RICE OF 1_19.95. 
'LEASE SPECIFY vouR PET/C BM TVPE C:ie• o • CLO RO Ms i ••DTliE 3RANO M<O "OOEL OF TH E 


?q lttTER YOU wI LL 3£ 'JS ING. 1~E .t rTACH TH E CORRECT CONN ECTO~ l)N r-.E OBL E.. 


ALi.. .lR DE R:s ·"'UST se '"' qE?AJD OR COD c;.sH . Ano ss =oR SH!?P!l4G J. ~10 Lj ,;2,NOL I~G. 


i~RYUHO ~ES I DEN TS 4. 00 ;t 50:.LES i.\X . 


LEMD•T• ?~ocucTS. ?.O. Bo• oao. . OLUM31>. 11n . 210~!1 

PHON E <30_) no-3257 
•iJt r / C!l'I .. ,... ::-'ce..,,..r"lo s of C.0'T-1000 rc !us .,•UI ·~c.:d ,..• s 

,.. 3P =_, f?o,Wfe~riliwl PET Products 

from 

OPTIMIZED DATA SYSTEMS! 
- SOFTWARE ­

(Prices include Shipping) 

• 	 WORD PROCESSOR (PS-001) . $16.95 
Makes documents a snap 

• 	 MAI LING LIST (PS-002) ... . ... . $16.95 
Throw away your address book 

• 	 SPACE EATER (PS-003) ......... $7.95 
Gobbles spaces in BASIC programs 

•CATALOG (PS-004) ........ . . . . $16.95 
File stamp/coin collections 

• 	 SATELLITE TRACKER (PS-005) . $24.95 
Tracks OSCAR Ham Satellite 

• MORSE CODE KEVER (PS-006) .. $14.95 
Sends code for real or practice 

- HARDWARE ­
I 0Shipping $1.50 per o rd er ) 

• 2114 RAM ADAPTER 
Replaces 	 up to 8-6550s w / 2114s (See COMPUTE #<;, 
p . 81) 

PHB-001 Bare PCB ........•.... . SB.95' 
PH K-001 Kit. . ... . . •. .. ... . • ..S13 .95 • 

(PCB & Parts for two 2114 sockets only) 
PH-001 Assembled .. . . ... . ....• .S24 .95° 

(Assembled K i t w ith one 2114 IC) 
PH-001SAssembled ........ .. . ..S22.95' 

(Assembled with eight 21 14 sockets) 

WRITE FOR DETAILS - NOW ! 

OPTIMIZED DATA SYSTEMS 

P.O. Box 595. Placentia. CA 92670 

NEW !! 

Programs f or C ommod ores ' PET @ 

•Business Research $50 
Make better decis i ons with th is 
high power MBA bus in ess tool. 16k. 

•Home &Small Business $15-$40 
•Addresse r •Inventory 
•Shopper 	 •D inner's On! 

Each hos o built-in pr i n l er opt ion . 

•Gomes & S imulotions $15eo_ 
•Fur Trapper •High Seas 
eMons ion ! •Pentagon! •Museum ! 

•Education Pock $1 5 
High School sampler with 
geometry , algebra &chem i stry . 

Send for full catalog 

I){'
.-?" 

HARRY H. BRILEY 

P .0 . Box 2913 

Livermore. CA 94550 


( ~ 1 5 ) 05 - 9!39 

http:TE:O:FP.CE
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***:~*******"~****'*******:(<:ie~~:t.t..i:***:~;ic~:~* 
******t:~·u:um AT~ I :i<:{(:~r.***:m~c*:**:n
**-*** ~ot1 CHARACTER GErERATOR ****:~ 
W**~:~tt.U.-.f.~(<*:~*i:***t(<:(<:~:~~~::t~:U1::(<:~ti** 

10 CLR 
20 ? "}" 

30 DIM B$( 1) =Dit-1 A<2S5, 255 > 

40 ACi<, Y)=INT<RI{)( 1>*91 ): IF A<X,'0{65 TH 

EN 40 

50 8$=C~$( A< :i<, V ) > 

60 PRINT B$i II It j 

70 F~ Q=l TO 500 :NEXT Q 
80 QJTO 40 

IT ~O TO ME !lE NIGHT T~T A 
SURE ROUT HE, SOCH AS THIS, t1IQ-IT 
PROIJE USEFUL AT S(.t'E TH1E OR ANOTHER . 
SO I Tl-OUGHT I lo[ll.Jl...0 PASS IT Ct4 IH THE 
t-O'ES T~T SM OTI£R OF 'iOUR READERS 
SHJULD PR()l.,1£ r'E CffiRECT . 

YCXR ~HE PROUIDES l·~T I CONSIDER 

A CCtt'Et-OABI..£ ALTERNATI LIE . 

PLEASE KEEP TIE t-H~IGHT OILS BURN I~! 


Sil'CERLV, 
PAUL DOBOSZ 

Family Oriented Computer Game 

A\•a1lahlc for '''C wuh rh,· l'l:T 
BING . OKA \\1 PO KER , 

~ RWT GflAM . WH EEL OF Ft RT L I E 
W R.D •t\M E . 

Educational Sofrware 

Free cJu1.at1Cl nal 1.atal"~ hs1111g over 140 
rr >~ram< in math , phv""· 1.h ml " "" 
''" hularv, 'l"'ll111g. Wr1•11>: 

Microphys 
2048 Ford Srrcc r 

Brookl yn, .Y. 11 220 

Commodore Hardware 

Sawyer Software now has avaliable the complete 
line of Commodore mlcro-<:omputers, disk drives 
and printers. W ith the purchase of a complete CBM 
system or any piece of Commodore hardware, you 
can receive up to S390.00 worth of free software. 
We also have memory kits lo expand your BK PET 
to a 24K or 32K machine. 

QENERAL LEOQER - Maintains complete 
financial lnformailon on diskette. Generates hard 
copy of Trail Balance, Income Statement (with 
percentages), Balance Sheet and Check Journal . 
Includes commands lo edit dala, close out year end 
accounts and deblt-<:redlt verlf lcallon . 
... .... .. .. .. .. . .. .... .. ......... .. .. .. .. TRS-al> $125.00 

.... .... .... . ........................ ....... CBM $195.00 


AP1 Is a general ledger package with check journal, 
Income slalemenl , balance sheet and checkbook 
reconclllallon roullne . Designed for the small 
business or homeowner. Up 10 50 entries and 40 
accounts per period . 

$25.00 

AP2 has all Iha features of AP1 , plus up to 250 
entries per period, Menu, formatter for reports and 
more . Requires al least t6K In PET or TRS-80 . 
AP2 also utilizes a printer for the reports . Send 
device number of printer with order for PET . 
...................... .... .. ................ ......... S45.00 

Telephone Orders Welcome • 

Payroll computes lax Information and updates 
totals tor quarterly and yearly reports . Employees 
can be salaried or hourly and pay periods can be 
either weekly , bi-weekly , semi-monthly or monthly . 
Any number of employees (8 per cassette for PET , 
25 employees per cassette for TRS·BO). 
... ...... . ...... .................. .. ................... $30.00 


Payroli·16K for PET . Same as above plus ability lo 
gel hard copy of ind ividual employee records and 
stores 25 employees per casselle. 

S45.00 

Printer Payroll (TRS..ao) - Includes same leatures 
as PAYROLL , plus ullllze~ a printer for hard copies 
of employees records and slores 25 employees per 
cassette . 

$45.00 

SAWYER SOFTWARE OFFERS a complete line of 
cassette and disk based business software for your 
PET or TRS·BO computers . Each program has been 
specifically designed for ease of use and come with 
Instruction manuals. SAWYER SOFTWARE "S disk 
packages run on Commodore, Compu·Thlnk or 
TRS-80 disk systems with 32K and al least one disk 
drove . Call or write for free brochure. 

SAWYER SOFTWARE 

Atari Hardware 

SAWYER SOFTWARE carries the complete line of 
Atari 's mlcro-<:omputers and peripherals for your 
business, educational and entertainment needs . 
Call us for more details on our low prices for Atari 's 
lul ly programable. color graphic personal 
computer , 

DISK PAYROLL - Computes FICA, Federal and 
Stale laxes. Stale Is calcu lated on percentage of 
gross pay and can be customized for your partlc· 
ular slate. W il l allow use of City lax and /or other 
deducations . Ulllizes printer tor hard copy of 
Payroll Register , Including currenl . quarterly and 
year· lo-dale totals . 
.. .. .. .. .. .. .... .. .. .. . .. .. .. . ... •• .. • TRS..ao $125.00 
......................... ... .. .. ..... . CBM $195.00 

• •. NEW FOR YOUR PET•'' 
EXATRON STRINGY FLOPPY 

SOFTWARE 

ESFAP2 - This program provides general IRdger 
and comp lete financial Information utilizing the 
ESF wafer for Input oulpul storage. Has all lhe 
features of our PET cassette based AP2 program . 
......... ...... . .... .... ................. . .. . .... .. . $49.95 

ESFGL - This program provides lhe same 
complele financial Informat ion as our disk based 
GL package. ESF wafer Is used lor inpu l/ ou1pu1 
storage of all data . 

$149.95 

201 Worley Rd . 
VISADexter , Mo. 63841 

(314) 624-7611 Deafer Inqu ires Invited 

http:lo[ll.Jl


PET KRK-1 
A HARDWARE REPEAT KEY FOR THE 
PET NUMBER/CURSOR PAD - A BOON 
TO THE BUSY PROGRAMMER AND THE 
AMBITIOUS GAMES PROGRAM 
WRITER . AIDED BY THE DETAILED 
INSTRUCTION PROGRAM THE 
AVERAGE PET OWNER CAN UPGRADE 
HIS MACHINE IN A COUPLE OF 
MINUTES. 

• 	 CUTS SCREEN EDITING BY 75 % 
• 	 GIVES JOYSTICK PRECISION TO 

THE NUMBER PAD 
• 	 INSTALLS IN MINUTES 
• COMPLETE WITH SOFTWARE 

$39.95 


PET KRK-2 
THREE MAIN FEATURES - A 
DEFINITIVE FULL KEYBOARD REPEAT 
KEY. A WARM KeYBOARD RESET 
FROM OTHERWISE FATAL CRASHES. A 
SELECTABLE TONE WHICH ALLOWS 
TOUCH ENTRY AT OTHERWISE 
IMPOSSIBLE SPEEDS. ALL THIS PLUS 
THE MICE TRO MUSIC PROGRAM , 
UNQUESTIONABLY THE BEST MUSIC 
PROGRAM FOR THE PET AVAILABLE. 

• 	 WARM KEYBOARD RESET 
• 	 SELECTABLE KEYBOARD TONE 

FOR TOUCH ENTRY 
• 	 DEFINITIVE FULL KEYBOARD 


REPEAT KEY 

• 	 MUSIC - INCLUDING THE MICE 

TRO PROGRAM 
• COMPLETE WITH SPEAKER 

$119.50 


PET KC-1 
A TOTALLY NEW CONCEPT IN PET'S 
COMMUNICATION WITH THE OUTSIDE 
WORLD. AT LONG LAST THE 
PROGRAMMER IS FREE FROM THE 
LIMITATIONS OF THE IEEE BUS. INPUT 
PRINT, LOAD AND SAVE TO AN 
EXTERNAL RS232 DEVICE. A 
COMPREHENSIVE ON -BOARD 
FIRMWARE PACKAGE ALLOWS ALL 
MANNER OF HITHERTO IMPOSSIBLE 
FUNCTIONS TO BE ACHIEVED 
INCLUDING KEYBOARD SELECTABLE 
CONFIGURATION WITH FULL MODEM 
CONTROL. CALL FOR A COMPLETE 
INTRODUCTION BOOKLET. 

$299.00 

ATARI AT-16 
A FULL 16K MEMORY BOARD FOR THE 
ATARI 800 COMPUTER. JUST PLUG IN , 
COMPLETELY COMPATIBLE WITH ALL 
EXISTING HARDWARE AND 
SOFTWARE. NO SPECIAL SOFTWARE 
ROUTINES , JUST PLUG IT IN AND GO. 

$119.50 

9514 Chesapeake Drive 
San Diego, CA 92123 
Tel. (714) 278-0633 
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A First Look at 
the TRS·80 
Color 
Computer 
David D. Thornburg 
lnnovision 
P.O Box 1317 
Los Altos. CA 94022 

II I 

Yes, you are still reading COMPUTE - don ' t worry . 
There are several reasons for having a review of this 
new computer in this magazine . First, the TRS-80 
Color Computer, at a price of $399, is probably go­
ing to be among the most popular computers ever 
made. Second , some industry wags contend that this 
computer threatens the Atari 400 - a view I do not 
share. Also , since I have historically avoided Radio 
Shack computers , yet rushed to get this one, you 
might want to know what the exci tement is all about. 

The TRS-80 Color Computer is not only the 
first Radio Shack computer with no Roman 
numerals in its name, it is also their first true ' con­
sumer" computer. I feel that this application can be 
given to a product, which can be set up and used by 
the average nine year old child. For example, the set 
up manual devotes five pages to hooking the com­
puter up to the television set (the built-in modulator 
is switch selectable for channel 3 or 4) . This attention 
to detai l is marvelous and will attract numerous first­
time computer users . 

The TRS·80 Color Computer, at a price 
of $399, Is probably going to be among 
the most popular computers ever made. 

Another strong point which will help get this 
computer into people 's homes is its excellent styling . 
The cabinet looks a bit like a silver Apple . Gone are 
the klunky boxes and external transformers of the 
Model I. Everything is self-contained . The keyboard 
has medium travel keys which have a distinct over­
center snap to them . The keytops are sculptured and 
placed for easy finger positioning which makes this 
keyboard easier to use than a membrane keyboard or 
the keyboard on the old PET, for example. Radio 
Shack chose to use slightly smaller keytops than nor­
mal , thus allowing the use of keyboard overlays 
similar to those used with the Interact computer. 
This requires that you be somewhat accurate in 

fin ger positioning, but it doesn ' t slow you down tha t 
much. I do find the noise from the keyboard to be a 
bit annoying - somewhat like typing on a plate full of 
pennys - but overall their feel is quite adequate. 

The power switch , RESET button and all inter­
fac s emerge from the back of the computer . The 
user is provided with cassette 110, two joystick ports, 
and an RS-232 connection . I consider the RS-232 
port to be one of the most important fea tures of the 
computer since it makes it easy for a user to connect 
this omputer to information utilities like the Source. 

The user Is provided with cassette 1/0, 
two Joystick ports, and an RS·232 con· 
nectlon. 

Technical Details 
The TRS-80 Color Computer uses th 6809E 
microprocessor (no, I don't know why they still call 
it a TRS-80) which is run at 0.895 MHz - a fraction 
of its top speed. The computer came with 4k Bytes 
ofRAM and an 8k Byte BASIC from Microsoft 
(which appears to start a location 40960 , giving lots 
of room for ROM expansion). Soon one will be able 
to get this machine with 16k of RAM and a new 16k 
BASIC , but the 4K system is the only one being 
shipped as this is being written. 

I felt ilke I had gone back to 8 crayons 
after knowing that boxes of 128 were 
available elsewhere. 

I had expected to see a fixed point BASIC with 
limit ed string capability. Instead I found a floa ting 
point BASIC with string arrays, MIDS, IF-THEN­
ELSE, PRINT@ (for printing at a given screen ad­
dress), and lots of other useful things . This BASIC 
also supports limited graphics (64 x 32 dots in 8 col­
ors). I will say more about this later. U sers are given 
a SOUND command which produces a single tone 
through the TV loudspeaker. This ton e can be varied 
over more than three octaves. The principal limita­
tions in the BASIC are the use of shore variable 
names (2 characters) and the absence or exponentia­
tion and all the trig functions except SIN . For many 
home applications, this shouldn't present too much 
of a problem, however , and I am glad that string 
manipulations were not cut to save space. 

Those of you who are Atari us rs wi ll be disap­
pointed in the TRS-80 ' s color graphics. I felt like I 
had gone back to 8 crayons after knowing that boxes 
of 128 were available elsewhere . The display looks 
identical in format to that on the APF Imagination 
M achine - 32 characters by 16 lines f upper-case 
text. Since Motorola was' active in the design of both 
the APF and Radio Shack computers, this is not sur­
prising. What I found distressing is tha t the 
backgro und color for text is set to green, and that the 
numeral 4 is hard to read. However , the image 
quality is quite good compared to that of the APF 
computer. This may be a result of the precautions 
Radio Shack had to take to make th is computer meet 
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the new FCC rules. 
The graphics capability is provided through a 

firmware shape table of mosaic characters arranged 
on a 2 x 2 grid . Each element in the grid can be 
" on " or " ofr'. Elements which are "ofr' are black, 
and the " on" elements can have any of eight colors , 
provided that all "on" elements in a given shape 
have the same color. Plotting only works well when 
the background is black . The graphics commands 
(SET and RESET) take the work out of finding the 
right mosaic character and give the user access to 
any of the 64 x 32 picture elements . Text may be 
mixed with graphics if des ired . 

As more RAM and a new ROM is added to 
this computer, I would not be surprised to see the 
graphics resolution expand to 256 x 192 picture 
elements - time will tell . 

The tape data rate Is listed at 1500 
baud · quite Impressive. 
An external cassette recorder (not included in 

the $399 price tag) can be used to save programs. 
Each program on the tape can have a name to 

facilitate searching when several programs are on a 
single tape. The tape data rate is listed at 1500 baud 
- quite impressive. The SKIPF command allows 
users to skip fil es when positioning the tape for a new 
entry . PET owners often use the VERIFY command 
for this purpose since it advances the tape past a pro­
gram without altering either the program in the com­
puter or the listing on the tape . Once I got the 
volume control set properly on the tape recorder , I 
had no trouble reading programs at all. 

Competition ?? 
It has been said by more than one industry observer 
that the new Radio Shack entry will provide stiff 
competition to Atari. Based on my experience with 
quite a few computers , I conclude that either I have 
missed something in the TRS-80 Color Computer, or 
that most of these industry observers have never got­
ten familiar with the Atari computers . The only area 
of importance in which the Radio Shack machine has 
any advantage over the Atari 400 is the keyboard. 
Atari graphics and sound stand in a class by 
themselves. While I do prefer the Microsoft to the 
Atari BASIC, the use of plug-in cartridges for all 
firmware makes the Atari eas ier to upgrade . 

We can expect their sales to be quite 
formldable. 

If the Radio Shack entry is going to slow down 
computer sales for anyone , I would have to guess 
that APF and Mattel will be in for the greatest 
pressure . At $400 , the TRS-80 Color Computer out­
performs my 6800-based APF computer, and looks 
much nicer in the home as well . The Mattel! com­
puter is probably going to be targeted toward the 
same market with a much higher price tag. 

This doesn't mean that Commodore, Apple and 
Atari won't feel some pressure from this computer , 

however . Besides the price advantage, the TRS-80 
Color Computer holds its own on speed with the rest 
of the pack, and in some cases it even gets some 
speed records of its own. 

As an example, I ran the following program on 
the TRS-80 Color Computer, a PET, an Atari 800 
and an Apple with integer (I) and floating point (F) 
BASIC : 

5 FOR J = 1 TO 100 

10 FOR I = 1 TO 100 

20 A = (1"1)/1 

40 NEXT I 

50 NEXT J 


1

The execution times (in seconds) are shown below 
for each computer. 

TRS-80 COLOR COMPUTER: 103 SEC. 

APPLE (I): 52 SEC. 

APPLE (F) : 75 SEC. 

PET: 85 SEC . 

ATARI 800: 159 SEC. 


As can be seen from these figures , the new Radio 
Shack product is slower in exe.cuting this program 
than all but the Atari computer . 

Next, I added one line to the program : 

30 PRINT A 

and ran the experiment again with the following 
results : 

TRS-80 COLOR COMPUTER: 280 SEC. 

APPLE (1): 250 SEC. 

APPLE (F): 340 SEC. 

PET: 500 SEC. 

ATARI 800: 540 SEC . 


This time the Radio Shack entry is the leader of the 
floating point BASIC rate, being beat only by the 
Apple integer BASIC . 

This product Is deflnltely not a toy, 
however, and I doubt that It wlll ever be 
called a "tra1h·8011 

With more than 7000 stores selling this com­
puter we can expect their sales to be quite for­
midable. I feel that there is room for this computer 
in the marketplace without it necessarily cutting 
heavily into Apple and Atari sales . This product is 
definitely not a toy , however, and I doubt that it will 
ever be called a "trash-80" as its predecessor has 
been . 

I wonder what ' s next? 

Programmers: 
Send your short and simple BASIC utility 
programs with a brief descriptive note to: 

COMPUTE! 

P.O. Box 5406 


Greensboro, NC 27403 USA 

Attn: Basically Useful BASIC 
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Program Listings for COMPUTE 
Cursor control charac ters will appear in source listings 
as shown below : 

h=HOME , n=CLEAR SCREEN 

t=DOWN CURSOR , T=UP CURSOR 

~=RIGHT CURSOR, ~ =LEF T CURSOR 

~=REVERSE , r=REVERSE OFF 


Graphi cs (i.e. shifted) characters will appear as the 
unshifted alphanumeric character with an underline. 
This does not apply to the cursor control characters. 
The Spin writer thimbl e doesn't have a backarrow 
symbol, so a "~ ' is used instead. 

The '·.,•' is used to indica te the beginning of a 
continuation line . It is also used to indicate the end 
of a line which ends with a space. This prevents any 
spaces from be ing hidden. © 
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age. At a $6,000 savings.Meet Commodore. The busi­ and many more, Commodore 
ness computer that's providing 0 A gasoline retailer needed to solves the problems that stand in 
solutions for more than 100,000 inventory, order and set prices; the way of increased J>rofitability. 
people all over the world. Built determine Federal and state Commodore can provide the solu­
by one of the pioneers in office income taxes; and comply with tion in your Great American bus­
machines. With a reputation for Federal pricing and allocation iness, too. Find out more by call­
quality that can only come from regulations. All done daily, ing or writing any of Commo­
vertical integration of the total weekly, monthly and yearly. dore's District Sales Offices. 
manufacturing process. Commo­ Solution: Commodore. It keeps COSTA MESA, CA 2955 N. Air­
dore builds, not assembles. his business on track-and Uncle way Avenue 92626. (714) 979-6307. 

Compare Commodore's word Sam off his back. SANTA CLARA, CA 3330 Scott 
and data processing capabilities 0 A paint and wallpaper store Boulevard 95051. (408) 727-1130. 
with computers costing twice or had to inventory over 600 expen­ DECATUR, GA 5360 Snapfinger
even three times as much. You'll sive wallpaper lines for Woods Drive 30035. (404) 987-3311. 
see why so many small busi­ profitability, monitor distributor BENSENVILLE, IL 790 Maple 
nesses are turning to Commodore sales, set and track salesmen's Lane 60106. (312) 595-5990. 
for solutions to problems as var­ goals, and help the customer NORRISTOWN, PA 
ied as these: select the right !iize, pattern and 950 Rittenhouse Road 19401. 
0 A car leasing company's cus­ quantity. Solution: Two 32K (215) 666-7950. 
tomers were terminating too early Commodore com- DALLAS, TX 4350 Bellwood 
for account profitability. Solu­ puters, floppy Parkway South 75234. 
tion: A 16K Commodore. It disk and (214) 387-0006. 
analyzes cash flow on over 1200 printer. Commodore Business Machines, 
accounts, identifies those for Commodore Inc., Computer Sales Division, early penalties, and even writes does it all- Valley Forge Corporate Center. up lease contracts. Commodore and account­ 950 Ritten­paid for itself within weeks. ing, too. house Road,0 A law firm needed a high · In applica­ Norristown,quality, easy-to-use, afforClable tions like PA 19401.word processing system. these,
Solution: Commodore plus 
its WordPro software pack-

commodore 
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