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"WordPro is the most sophisticated Word 
Processing Software package available for the 
Commodore Computer line." 

Solve Your Paperwork Problem . .. 
Let WordPro Software Do The Work 

Us ing standard typ ing methods . hundreu::; of valuable hours are spent 
erasing. rev ising . and retyping letters and documents as you work 
towards a final draft copy . The second, third , or fourth drafts take just 
as long to type as the first ! 
Wi th WordPro word processing software you can transform your 
Commodore computer into a " state of the art " word processing 
machine with sophisticated word processing features at an affordable 
price . 
There are four versions of WordPro, rang ing from the simple to the 
sophisticated . Word Pro 1 on casse tte will give computer enthusiasts a 
full rang e of text editing capabi lities with cassette file storage . Word Pro 
2 is disk based and allows fast and easy file handling and manipulation . 
WordPro 3 was designed for professionals and conta ins the many 
features required in a business environment such as global search and 
replace. headers, fo o ters , decimal tabulation . repagination, merging 
capabil ities . and much . much more. Word Pro 4 is our best. Word Pro 4 
runs on the new Commodore 8032, 80-column display computer . 
Word Pro 4 has all the features of WordPro 3, plus additional features 
usua l ly found only on the most sophisticated and expensive word 
processing equipment. 
WordPro is a new breed of word processing software. Powerful . 
sophisticated . and easy to use, Word Pro was field -tested by dozens of 
attorneys and commerc ial customers during 1979. WordPro is now 
installed and is sav in g its owners valuable time and money in hundreds 
of offices nat ionwide. 
WordPro was designed with the user in mind . WordPro 's unique 
"STATUS LINE" constantly interac ts with the user by displaying the 
status of the system. Ed iting, storing documents , recalling letters . even 
the most soph isticated comands , are accomplished by a few, easy to 
remember, keystrokes. 
You may find that Word Pro alone is reason enough to own a computer. 

Word Pro can be found at most Commodore dealers worldwide . Call us 
for the number of the dealer nearest you . If you cannot locate a 
stocking WordPro dealer you may place an order with Professional 
Software via check or VISA/ MasterCharge. 

Actual Photograph of WordPro on CBM Model 8032 

The many features of WordPro 1 - 4: 
WordPro 1 - Cassette based • Status line • Text Editing • 
Insert/Delete• Screen Scroll Auto Repeat• String Search• 
Erase Functions • Link Files • Margin Controls • Tab 
Functions• Justification • Page Lengt h 

WordPro 2 - Most WordPro 1 Functions Plus + Disk Based• 
Paragraph Indent• Centering• Text Transfer• Hyphenation 
• Appending • Margin Release • Variable Blocks (Form 
Letters) • Multiple Copies • Automat ic Disk Commands • 
Complete Disk File Handling 

WordPro 3 - Commercial Disk Versi on for 40 Columns • 
WordPro 2 Functions Plus + Globa l Functions (Search / 
Replace/Copy)• Merging Disk File Linkage • 1Oor12 Pitch • 
Repagination • Duplicate Lines • Auto Delete Word/Sen­
tence/Range• Numeric Mode• Underlini ng • Continuous 
Print • Headers/ Footers • Auto Pag e Numbering • Pro­
portional Justification • Forced Pag ing • Non-Print Com­
ments• BASIC Language File Compatib i lity 

WordPro 4 - Commercial Disk Version for 80 Columns • 
WordPro 3 Functions Plus + Displays and Formats Text to 
Screen for Rev iew 

WordPro 1 - For BK RAM units. Requires C2N 
Peripheral/integrated cassette drive - $29.95 

WordPro 2 - For 16K RAM units with 40 column 
screen . Requires 2040 disk drive - $99.95 

WordPro 3 - For 32K RAM units with 40 column 
screen . Requ ires 2040 disk drive - $199.95 

WordPro 4 - For Model 8032 with 80 column screen. 
Requires 2040 or 8050 disk drive - $299.95 

All four versions of WordPro are written in 6502 machine code. 

Professional Sot tware Inc. 

166 Crescent Rd., Needham, MA 02194 

(617) 444-5224 
·wordPro Dealer Inqui res Invited• 
Word Pro was developed by Steve Punter of Pro-Micro Software Ltd., and Is marketed exclusively by 
Profess ional Software Inc. 

WordPro Is a reg is tered trademark of Professional Software Inc. CBM Is a registered trademark of 
Commodore Business Machines . 
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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 Accoun1s. 

• 	 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 Yea r 

• 	 Complete F1nanc1al Reports 
Including Trial Balance. 
Balance Sheet. Profit & Loss 
Statement, Cash Receipts 
Journal, Cash Disbursements 
Journal , Petty Cash Journal 
and more. 

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

Accounts Payable 

• 	 Interact ive Data Entry With 
Verified Input And Complete 
Operator Prompting. 

• 	 Automat ic Appl ication 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 Trail. 

• 	 Check Printing With Full 
Invoice Detail. 

• 	 Full Invoice Aging . 
• 	 Automat ic Posting To 

General Ledger . . .$195.00 

Accounts Receivable 

• 	 Maintains Invoice Fi le For Up 
To 300 Invoices. 

• 	 Accomodates Full Or Partial 
Invoice Payments 

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

• 	 Allows For Automat ic 
Prog ress Bill ing 

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

• 	 Prints Individualized 
Customer Statements. 

• 	 Interactive Data Entry With 
FullOperator Prompting 

• 	 Complete Data Input 
Verification And Formating. 

• 	 Automatic Post ing To 
General Ledger .$195 .00 

Payroll 

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

• 	 Payroll Check Printing With 
Full Deduction And Pay Detai l 

• 	 Sixteen Different Reports 
Including W2 And 941 . 

• 	 Interactive Data Entry With 
Easy Correction Of Entry 
Errors. 

• 	 Automatic Data Verification. 

• 	 Complete Job Costing Opt ion 
With Cumulative Totals And 
Overhea Calculations. 

• 	 Random Access Fi le 
Organization For Fast 
Updat ing Of Ind ividual 
Records 

• 	 Automatic Posting To 
General Ledger ... .SJS0.00 

Structured around the time tested and rel iability 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. verif ied 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 detai led step by step instructions 
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 . Each program 
provided on disk 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 soHware system. 

CMS Software Systems 
5115 MENEFEE DRIVE • DALLAS TX 75227 • 2 14-381 ·0690 
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The Editor's 
Notes 
Robert Lock, Publ isher/Editor 
Atari Marches On But 

Where Is Southern California? 

It appears that the Atari machines have really picked 
up in sales . Southern California notwithstanding, the 
feedback I'm getting is that dealers ranging from the 
bigger mail order houses to the local corner store are 
seeing a great deal of buying interest in the hardware . 
Now I'm talking about US sales only, in as much as 
Atari's not really cranked up yet outside the US. 
And it honestly looks as if there 's movement. Cer­
tainly makes the dealers happy , and C O MPUTE 
also for that matter, in as much as we 've been sup­
porting the Atari since our beginning. It appears that 
the upsurge in buying began in mid to late June , and 
hasn ' t let up. Okay, so why all this ballyhoo from 
here? I'm setting the stage for some comments on 
Southern California: 

The Background 
Southern California , as we all know, has long been a 
focal point for the state of the art in small computing 
activity. There ' s much activity elsewhere of course, 
but Southern California has been active in develop­
ing what I would describe as a more advanced 
market. If you look at the number of major firms 
based out there you ' ll see a bit of what I mean. 

The Apple Phenomena 
This area enjoys an extremely active Apple market. 
In the LA area for example there must be dozens of 
dealers who are first and foremost Apple dealers. 

It appears that some of the dealers have ab­
solutely refused to carry the Atari , even to the point 
of occasionally calling it bad names and describing it 
in perjorative terms. And with an area of such 
tremendous Apple loyalty, that seems understan­
dable . But on with the story . 

The Feedback Cycle 
Given the nature of the small computer market, all 
of us who are involved in any way with the activity 
of marketing a producer or service to users and 
buyers of these small computers rely on various 
means of marketplace feedback to develop and main­
tain marketing plans. 

From here, I rely on numerous inputs, including 
those from dealers and subscribers all over the US . 
I ' ve run into several advertisers in the last few weeks 
who have traditionally relied on their dealer contacts 
in that area to provide some portion of their planning 
feedback. In each of these cases , both advertisers had 
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the clear and imminent opinion that the Atari 
machine was struggling, being clobbered by the Ap­
ple, etc., etc ., and so on. Now mind you, this isn't 
the immediate concern. Everyone expects a new 
market (e .g. software or hardware for Atari) to be 
slow going at first. Their concern was the future of 
the machine , and by all tried and tested, locally 
valid, channels of feedback it appeared that Atari 
was in fact looking at a long up-hill struggle . 

But all of this was totally inconsistent with my 
feedback . Not only were dealers all over the country 
telling me the machines were really starting to move, 
but our Atari subscriber base has been growing at a 
faster and faster rate . Clearly somebody's buying the 
machines , and if it wasn't the forefront , the 
vanguard, of Southern California , then who was it? 

Aha! 
What I finally decided , and I welcome some com­
ment , is that Atari is selling to the market they 've 
said all along they wanted to sell to. The (frequently) 
non-technical, new consumer of comput ing equip­
ment . That' s the market the machines are designed 
for and targeted at. The hobbyist market hotbed , 
Southern California with users with different needs , 
and dealers with different expectat ions, is not supply­
ing good feedback on that market because Atari 's 
successfully reaching the one they' re aimed at . I 
think we may , after all , be achieving a new genera­
tion in consumer computing. © 

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 
R enew 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, C 27403 
USA. Mark the envelope "Attention: Subscription 
Renewal". Include your current mailing label. If 
yo u 've thrown your envelope away, please make sure 
that you include your name and addres (especially 
your address) th e same way you've been receiving 
the magazine. Check the new price schedule and in­
clude a check, money order or Master C harge/Visa 
number with your renewal. 

COMPUTE! 
Goes 
Monthly 
First Monthly 
Issue is 
January, 1981 
We're going monthly, by popular de­
mand, and expanding the scope of 
COMPUTE! We're adding a special 
Gazette for Ohio Scientific machine 
owners, and a Gazette for the Single­
Board AIM, KIM and SYM Owners. 
We'll maintain the same high quality, 
the same resourceful standards, that 
have taken our paid c irculation from less 
than 2,000 at the beginning of this 
year (Issue 2) to over 11,000 for this 
issue (Issue 6 )! 

New Pricing 
(COMPUTE!'s 
Still A Bargain) 
A one-year (twelve issue) subscription 
to COMPUTE! is now $16.00 in the US. 
Canadian subscriptions are now $18.00 
(in US funds). Surface mail subscriptions, 
to everywhere else in the world, are 
now $20.00 in US funds. 

See The Reader's 

Feedback 


In This Issue 

for More 


Information 
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The Reader's 
Feedback 
Robert Lock, 

Publisher/Editor. and Readers 


In case you missed it in the Editor's Notes, we ' re go­
ing monthly. Check th ere for a full timetable and in­
formation on keeping your sub ·cription current. 

Votes for Best Article in Issue 5 indicate that 
lots of readers like the current range of material in 
COMPUTE. Jim Butterfield took the honors with 
Mixing Basic and Machine Language. Second place 
went to Plotting With th 2022 losely followed by 
How to Program in BASIC with th e Subroutine 
Power of FORTRA1 and Assembly Language Pro­
gramming with UCSD PASCAL. 

And now for th e re t of the feedback ... 

Author Note 
A Commodore user makes this request : 
You should indicate on all machine language Listings the 
ROM version . .. 
I agree. You should also indicate what machin 
you ' re using, e .g . keyboard, etc . W e re already hav­
ing review problems trying to keep machine con­
figurations matched up with software design, so 
when you send software for review , pl ease indicate 
what it will run on . 

One More Author Plea 
Please present machine language programs with fluent ex­
planations. If one now uses " BASIC" to program, how 
would one enter this program into PET using machine 
language? Please do not be afraid to offend us with sim/1le 
expLanations. 

On Merging Our Two 
Magazines 
Whal happened to Nuts and Volts? 


Include OSI in COMPUTE. My C2-4PMF has more ir1 

common with the Apple or PET than with a SYM.. . 

First of a ll , uts and Volts moved to compute II 
when we es tablished that single- board computer 
magazine . Secondly, I admit that compute II wasn ' t 
necessarily the place for OSI machine . 

Our abil ity to go monthly has in part been 
defined by th e merger of our two magazines. W e an­
nounced in th e August/September is ue of compute 
II that we were merging the two magazines effective 

with the November/December issue of COMPUTE. 
In that issue , you'll find the return of the Single­
Board Computer Gazette (covering th e G502 based 
KIM , SYM , and AIM systems) , and the addition of 
an OSI Gazette. You OSI owners will in part deter­
mine the stability of the OSI Gazette by your sub­
mi sions , so get writing! 

Issue 7 of COMPUTE! (November/December) 
will b one united issue again. and in J anuary you'll 
re eive the first monthly issue of COMPUTE! 

And Coming Next Issue 
(Ouch! Groan!) 
I lea rned m y I sson last time. Please understand th a t 
one of the advantages of waiting 'till the last minute 
to write my columns is keeping you as current as 
possible on "coming attractions". The di advantage 
i that I got carried away in my enthusiasm last time 
round. Looking back, I must have said And next 
issue we'll have .. . " 10 times in the fir t three pages. 
I blew it. I hereby officially announce that you 
should read such comments on my part a '' And in a 
future issu we'll have... . That way if my en­
thusiasm gets ahead of our collective abilities here 
you won't be di sappointed . 

In a future issue, we ' ll have those promised 
business reviews . I am very pl eased to report that 
over 50 busines - users have signed up to review pro­
~ sional oftwar . What we ' re trying to do is get 
things rolling so that reviews will be th e balanced 
opinion of several reviewers rather than the hasty 
ov rview of one. I apologize for my over enthusiastic 
prom ises last tim e. 

On The Quality of COMPUTE! 
1 was fascinated to see that the most prevalent com­
ment regarding our going monthly was "Yes, do it 
but 0 11ly1 ifyou car1 maintain your current quali{y. " W e 
pride ourselves on the qu ality of COMP TE! , bot h 
in ed itorial quality and physical quali ty. That ' s been 
our goal since we started the magazine in the Fall of 
1979, and we' re committed to maintaining that 
qu ality. As always, keep m · post ed on our progress . 

R .C. L. © 
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NEECO PROUDLY ANNOUNCES O UR 
"Your complete source NEW ONE YEAR WARRAN TY 
for all CBM Hardware 
and Software Products" ON ALL CBM COMPUTERS! 

" All CBM Computers purchased between June 15th and Sept. 15th 
w ill automatically carry a full one year NEECO warran ty" 

The 8032 CBM Computer is now available! 	 CBM™ 8000 SERIES BUSINESS COMPUTERS 
The new Commodore 8000 series computers offer a wide screen 
display to show you up to BO-character lines of information. T ext 
editing and report formatting are faster and easier wi th the new 
wide-screen d isplay . The 8000 series also provides a resident 
Operating System with expanded funct ional capabili ties. You 
can use BASIC on the 8000 computers in both interactive and 
program modes. with expanded commands and functions for 
arithmetic . editing. and disk file management. The CBM 8000 
series computers are ideally sui ted for th e compu ti ng needs of 
the business marketplace. 

CBM TM 8050 DUAL DRIVE FLOPPY DISK 
The CBM 8050 Dual Drive Floppy Disk is an enhanced vers ion of 
the inte lligen t CBM 2040 Disk Drive. The CBM 8050 has all of the 
features of the CBM 2040. and prov ides more powerful software 
capabilities. as well as nea rly one megabyte of online storage 
capacity . The CBM 8050 suppl ies relative record files and 
au toma tic diskette initialization. It can copy all the files from one 
diskette to another without copying unused spa ce. The CBM 
8050 also offers improved error recovery and the ability to 
append to sequential fi les. 
HARDWARE SPECIFICATIONS FIRMWARE 
Dual Drives DOS version 2.1 
Two microprocessors Sequential file manipulation 
974K Bytes storage on two Sequential user files 

5.25" diskettes (single sided) Relative record files 
Tracks 70 Append to sequent ial files 
Sectors 17-21 Improved error recovery 
Soft sector format Au tomatic diskette ini tialization 
IEEE-488 interface Automatic directory search 
Combination power (green) and Command parser for syntax 

error (red) indicator lights validation 
Drive Activ ity indicator lights Program load and save 
Disk Operating System Firmware 

(12K ROM ) 
Disk Buffer (4K RAM) 

CBM PRODUCT DESCRIPTI ON PRICE CBM PRODUCT DESCRIPTION PRICE 

400BN BK RAM-Graphics Keyboard-40 col. S 795.00 2040 Dual Floppy-343K-DOS 1.0 $1295.00 
4016N 16KN RAM-Graphics Keyboard-40 col S 995.00 4040 Dual Floppy-343K-DOS 2.0 51295.00 
4016B 16K RAM-Business Keyboard-40 co l. S 995 00 8050 Dual Floppy-974K-DOS 2.0 $1695.00 
4032N 32K RAM-Graphics Keyboard-40 col. $1295.00 C2N Casse11 e Exlernal Casse11e Drive S 95.00 
4032B 32K RAM-Bu siness Keyboard-40 col 51295.00 CBM 10 IEEE CBM 10 Isl IEEE Periph eral S 39.95 
8016 16K RAM-BO Col -4 . 1 O/S $1495.00 IEEE lo IEEE CBM lo 2nd IEEE Peripheral S 49.95 
B032 32K RAM-BO Col. -4. 1 O/ S S1795.00 8010 IEEE 300 Baud Modem S 395.00 
2023 Frtclion Feed Prinler S 695.00 2.0 DOS DOS Upgrade for 2040 S 50.00 
2022 Traclor Feed Prin1er S 795.00 4.0 O/ S 0 /S Upgrade for 40 Column S 100.00 

·Asterisks lndlca1e fall delivery - all others are 1mmed1a1ely ava ilable 

SPECIAL OFFER ON CBM COMPATIBLE BUSINESS SOFTWARE! 
Purchasing software has always been diff icult due to the " you buy it - you own it" attitude of most 
vendors. We at NEECO, recogn ize this problem and can now, on all of the Software Packages listed, offer 
a full 30 day refund policy to NEECO's customers. Now you can purchase wi th confidence. Buy it - t ry it; 
i f 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 APPLICATION REQUIR ES AUTHOR AVAI LABILIT Y PR IC E 
Word Pr o I Word Processing BK • cassette Pro M icro s 29 95 
Word Pro II tOK • 2040 99 95 
Word Pro Ill 32K • 2040 199 95 
Word Pro IV 8032 • 2040/ 8050 299 .95 
BPI Integrated G/ L Business 32K/B032 • 2040 BPI 360.00 
BPI Inventory TBA 
BPI Payroll 
BPI Enhanced AIR 
CMS G/ L CM S Sol1ware 295 00 
CMS AIR 195.00 
CMS A/ P 195 00 
CMS Customer Mall Lisi t9500 
CMS Payro ll 350 00 
BMB Database All Business 32K/8032 • 205018050 BMB August/Sept 295 00 

·wo rdprocessing Software requires output pnnler. We recommend the NEC Sp1nwr1ter ($2995) for letter Quahty 
"PET 1s a registered trademark of Commodore Business Mach ines Small Keyboard PETS require a ROM Retrol11 K it 

Multi-Cluster 1s available 1n Canada from 8M8 Compu Science, P.0 BOX 121 . Millon, Ontario. L9T2Y3 
All prices anci spcc1f1cat1ons are sub1ec110 cnange w1thou1 no11ce 

NEECO NEWENGLANDELECTRONICSCO.,INC. (617) 449-1760 

(: commodore 

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

Computer Showroom" TELEX NUMBER 951021 NEECO

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

http:51295.00
http:51295.00
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HEWLETT-PACKARD PLOTTER for CBM SYSTEMS 


~- ­ I 4 • f ' . . I A I 

THE 7225A 

GRAPHICS PLOTTER WITH 


PERSONALITY MODULE 


$2800.00 

Interconnect Cables 

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-in" unit, called a Personality 
Module, the 7225A will provide the appropriate interface, 
language, and graphics capabilities 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 future configurations. 

OPTIONS: 
Opt. 007 (15 pads of 8112 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 81/2 x 11 In. grid) $ 7.002 meters (6.6 ft) $75.00 
Plotter/Printer ROM Handbook $ 10.004 meters (13.1 ft) $85.00 

ORIGINAL BK PET 2001 * OWNERS TAKE NOTE! 

The following peripherals and accessories are IN STOCK AT NEECO: 

1. AXIOM PRINTER • Complete PET graphics 
• Plug compatible 
• Electrostatic paper $349.00• 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 

2. 16 or 24K EXPANDAMEM 

3. FULL SIZE KEYBOARD 

• Complete PET graphics 
~n1l :t .1' f, fllf!t. ! ~ ·:le i! • Separate keypad 
Ii II 'f :r. .f, ' ~ .! 8 '' : . .f. ,f I ,, ­

c l'!l lll.l lf, :l~l· J.e .!· · Y llf', • Plug compatible 

-m~i!l .,J lll lf1t! t - ti. .r111r. 1
••1!1 -=.- .. 1r .. • With cover ~!:'1!.11!-

"BK-2001 with original keyboard and bu ilt-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. 
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Computers 

And Society 

David D. Thornburg and Betty J Burr 
lnnovision 
P.O. Box 1317 
Los Altos. CA 940 22 
This month we want to bring you up to date on two 
shows we attended. One of us (BB) attended the 
American Society for Training and Development na­
tional convention in Anaheim, and the other (DT) 
attended the su mmer International Consumer Elec­
tronics Show (CES) in Ch icago. Both of these shows 
had many small computer systems on display. By 
looking at these products at trade shows and conven­
tions, we get to see developments before they become 
available at the corner computer store. We were suf­
fi cien tl y excited by what we saw Lo want to share our 
perspectives with you. 

The following report presents Betty's view of the 
ASTD convent ion : 
Does anyone remember CAI? The darling child of 
the late 60's and early 70 's, computer assisted in­
struction has been struggling for its life for the past 
decade. Suffering from high costs as school budgets 
became incr a in gly tight, CA I never quite j u ·tified 
its existence or fulfilled the promises of early 
dreamers. In the latter part of the 70 's the big gu ns 
in CAI turned to the adult education market and 
a imed at big business and industria l training. (Train­
ing is that skills-increasing activity engaged upon by 
people with in a business or indust ry. Adult edu cation 
may cover some of the same subj ects but it is con­
ducted in a school or university.) Control D ata Cor­
porat ion took its successful Plato-fo r-schools and 
created Plato-for- industry. Boeing s Computer Ser­
vices division offered training in all ·omputer related 
subjects. 

The applications still seemed limited. The CAI 
offered by these companies required ei ther that the 
learn er go to a centrally-located learning center to 
use a time-sharing termin al, or in stall such a ter­
minal at company facilities. In my opinion, CAI , 
with all its promises , was just limping along. 

A few months ago, I fo und out that CAI is in­
deed ali ve and well , and living in the per onal com­
puter industry. General applica tions in industrial 
training may be as close as tomorrow. 

At the end of April I attended the nat ional con­
vention of the Ameri can Society for Training and 
D evelopment , held in Anaheim, California . Among 
the more than 700 vendors of training hardware and 
software were several who displayed very exciting 
uses of personal computers in training for business 

and industry . 
I am excited about what I saw because I wear a t 

least two hats in this world. I am a computer en­
thusias t who has spent over three years in a research 
center watching people playing with CAI and playing 
with it myself. I am also a tra ining dire -ro r who i · 
concerned with helping people learn and reta in 
knowledge in the most effic ient way. Until my April 
trip, I did not believe that the computer was effi cient 
or cost effect ive. I may now be wrong. 

Wh at follows in this column is a brief descrip­
tion of what I saw and some caveats. I should point 
out that what I saw is not all that is available in the 
world for CAI for industry. Some vendors may not 
have attended this convention. I may have walked 
right by others. To a ll left out , my apologies. Write 
Lo me at Innovision and I ' II be glad to take a look at 
your product and include it in a later colum n . 

Let ' s start with a look at some of the hardware, 
because there was more of that than software . (One 
of th e major problems I see with the use of com­
puters in business training is that canned programs 
are not widely avai lable .) 

One of the exciting applications of the 
microprocessor was created by Videodetics 
(Anaheim, California). They have harnessed the 
technology by marryin g it to videotape to crea te pro­
grammable video tape . Providing automatic search­
out and playback of specific sections of tape, the 
cont roller-indexor system creates an in teractive learn­
ing situation. The lesson creator programs in a eries 
of quest ions , the answers to which lead the learner 
down vario us videotape paths . The learner is either 
praised or corrected (or both), as the lesson pro­
gresses. The unit makes possible such activit ies as 
reciprocating multiple-choice tes ts , reinforcement of 
correc t responses, and remedi a tion of incorrect 
choices . 

W ith this product trai ners can upgrade video­
tape equ ipment (if compat ibl e) to allow learner con­
tro l fo r a very low cost (between $550 and $700) . 
The compa ny is currentl y polishing a random access 
version of the control ler which should lend even 
greater fl exibility to the system. The developers point 
out that the unit has also been used very successfull y 
in point-of-purchase sales presentations, so it may 
serve a du al function in some bus inesses . In add i­
tion, the videotape visual display has the advantage 
of interest and color over the standard monochrome 
CRT normall y associa ted wit h the CAI em ·ironm ent. 

R cognizing the value of the videotape med iu m 
when com pared to CRT on ly, Comco C reative ln ­
dustri e has interfaced an Apple (obtained from Bell 
and Howell) with a 3/4 inch video cassette to present 
an an wer to the problem of boredom wit hout loss of 
the advantages of conven tional CAI. The box whi ch 
accomplishes th e jumping and linking of tape and 
com puter units will cost , I am told , something 
around $1000 . 



Judge this character generator for yourself • 


• 
• 
• 

• 

Regular PET Graphics HAL GRAPHICS 

Coinpare the tvro Snoopys and 
you'll begin to see why the new 
HAL PCG 6500 is attracting so 
Inuch attention. It's the prograin­
Inable character generator for your 
PET that gives sharp , detailed 
graphics. 

IInportant features include: 
• Storage for 64 new characters 
• Built-In CB2 sound amplifier that produces all 

tones In the huma n hearing range 
• PCG Manual and demo program 
• lnterfare to PET/CBM with 24 pin character gen­

erator ROMS. ( Ifyour PET uses 28 pin ROMS. 
Conversion Kits are available for S45. 'lb simplify 
ordering, please Indicate memory RAM #2114 
or "'6550.) 

The HAL PCG 6500 is available exclusively at 
Systems Formulate ... 

Only $200 ( plu.5 S5 sh1ppuig&handlmg 1 

Add S45 for 28 pin Conversion Kit 

• 
• 

• 
• 
• 
• 

• 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -·­ -

• 

• 

MIPLOT: the right plotter at the right price 

- ---~Ill"'..~I 
I 

M l PLOT by Watanabe Cor poraL1on 

Designed for s traight forward Interface to a ny 
m icrocomputer that ou t uts the ASCll code, 
MIPLO'T' can even be used by operators with no 
plotter experience. 
• !near r tes pre-programmed ·· intell1genL"" funcL1ons 

reqwred for produc1.11g graphs and dravnngs 
• Solid and brok n l ine types can be specified 
• Bui.I i n charaCtel' generaLOr for leLters. numbers an 

symbols 
• Cha1·acters can b enlarged and roLated LO four 

or 1enLaL1ons 
• Special printer mode oULput.s character daLa as- is 
• Uses commonly available hard fiber -Lip pens 
• Maxunum plot speed appr oximately 2 inches per 
second 
• Bul!L ln self-tesL mode 

9~:Y:m!!1r!9,nO 
( plus shipping & handling ) 

• 

• 
• 
• 
• 

• 
- - - - - - ·- ­ - - - - - - - - - - - - - - ­ - - - - - - - - - - - - - - - - - - - ­ - - - - - -

• ADCOM Light Pen (with sound) ... Only s349s 

Unlike ma ny light pens, theADCOM interfaces 
with PETthrough the second cassette port rather 
than the parallel port. The result? Sound! 

( plus S2 shipping & handling ) 

• Ready LO plug l n . no assembly necessa1y. 

• Faster Lhan many oLher llghL pens designed for PET. 

• Bui.IL·in sensiLlvity con Lrol. 

• Machine language and demo program included for ease 
of program.ming. 

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. 
( CalifornJa residents add 6 .5% t.a.X ) 

• 
• 
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The Bell and Howell ys tem (designed around 
their version of the Apple II) comes with their own 
variety of PILOT (Mark-PILOT) as the CAI 
language . It contains both authority and presentat ion 
systems . Authors may use color graphics and anima­
tion with this system. R epresentatives at th e conven­
tion were talking about a price of between $5,000 
and $7,000 for the whole package . 

The advantege of this system over the interactive 
video tape li es precisely in the greater variety of 
teaching techniqu es possible with th e computer pro­
grams . While the system does require the instructor 
to spend some development time on-line with th e 
lesson, it may be no more than that required for 
development of in-house tra ining materials . But all 
such effort s are very time co nsuming. I remember a 
figure of 40 hours development time for each one 
hour of student program given to me several years 
ago by the Plato people at the University of Illinois . 

Is this effort cost effective? Paper programs also 
take many hours , but the equipment is cheaper. I 
believe , however , that the potential impact upon the 
learner may be great enough to warrant the addi­
tion al costs . Also , with this new generation of CAI 
equipment , costs are plummeti ng a nd the machines 
arc becoming- multi-purpose. After all, if you're go­
ing to have a personal computer in your home or of­
fice, you might as well use it to learn something. 

While the personal computer based CAI units 

such as the Cameo syste m a r the 1 gical ·ompetitors 
to the Plato and Boeing time-shared learn in g 
systems, other, more powerful , stand-alone systems 
are also being offered . One intere ·rin g- looking unit 
was shown by R egency Carroll of Champaign , Il­
linoi s (the hom e of Plato) . It 's language , USE, allows 
judging, help sequence branching, select ive erase, 
and animation . They do not , I believe, have a video 
tape interface. My recollection of thei r sys tem is th at 
it is considerably more expensive than th e Cameo 
system , albeit more powerful. While th e developers 
may claim an apples and oranges compari on , I 
believe that training people will go for the lower end 
machines because of the lower initial costs, especially 
if th ey are able to interface these system with ex­
isting video tape equipment. 

With all of the systems I saw, how vcr, I felt the 
same frustration . After spending two years as a one­
person training department , I know the enormous 
value of canned programs . I would mu ch ra th er buy 
something than spend the time developin g it in­
house. So I look for quality program . My search 
through the convention exhibit hall for quality pro­
grams for the computer systems led to very little . I 
found only one company, Educational Programming 
System, of St. Louis , who offered Compu ourse pro­
grams . These combine text and automated activities 
such as using the computer to set up an actual 
budget in a budgeting cour e. Their disket tes will be 
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available for the Apple II or I I + and fo r the 
TRS-80 , a nd will be sold in retail stores in October. 
Their first available program will be in Personal 
Financial Planning, costing $95. Other titles they 
pl an include : Managing Corporate Cash; Long 
Range Planning; Advertising: Strategy a nd D esign ; 
Writing for Successful Management ; and How to 
Build Memory Skills. 

These subjects are included in the curriculum 
for ma ny companies . It will be interes tin g lo see 
whether other software suppli ers jump on the band­
wagon to prepare materials for industri al-pl aced per­
sonal com puters. Right now it seems to be a wide 
open fi eld. Only the manufactu rers of the computers 
themselves a nd a few software co mpanies have pro­
vided a ny lea rnin g programs. Atari and SRA have 
agreed to develop softw are for schools, pre-school 
through university. But specific "training" programs 
are yet to come . I believe th at if the personal com­
puter is to make an impact on the world of business 
and industrial training, software developme nts must 
keep up with hardwa re developments. I'm hoping 
that they will. CAI will really have come of age then. 

While educational and industrial applications for 
personal computers are growing at a rapid pace, we 
have yet to see the true "home computer" market 
open up. M ost people who have computers in their 
homes use them for business applications , or as a 
hobby. The Consumer Electronics show is an in­

teres tin g showcase of technology for the home. The 
presence of personal computers a t this show indicates 
a feeling that someday soon the true consumer 
market for computers will become a reality. It is 
worthwhile for computer vendors to plan for this 
market , since, once the market develops, personal 
computer sa les might rival those of color televisions . 
With the view of someone looking at incipient com­
puter sales of several million units a year , let's look 
a t Dave's perspect ives on the CES: 

The June CES is the second of two international 
consum er electronics shows present ed in the U nited 
States every year. While exhibited products included 
almost any entertainment item which uses silicon , it 
is interesting to see how this show is becoming a 
showcase for Personal Computers. Since the birth of 
the "appli ance grade" personal comp uter in 1977 , 
attendees of these consumer electronics extravaganzas 
have had to include ·omputers in the list of products 
which are capturing the hearts and minds, if not the 
pocketbooks , of a growing fract ion of consumers a ll 
over the world. 

While the time has not yet arrived for the com­
puter to be considered a common household ap­
pliance, the incipient emergence of several well sup­
ported informa tion utilities suggests that it will not be 
long before computer sales exceed 1,000,000 units 
per yea r, a nd the long-awaited emergence of" home" 
computing becomes a generally acce pted phenomenon. 
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As in pas t shows Texas In st rum ents continued 
to st ress th e versatility of their 99/4 computer in a p­
plicat ions including speech output and connections to 
the Source and MicroN et information utilities. 
However , TI apparentl y ha · not rece ived the market 
accept ance they had hoped for, and it will be in­
teresting to see how effective they are at surviving in 
an industry which has seen several fin e products 
withdrawn from the market . Accordin g to several 
co tt age indu ·try people in te rviewed a t the show, a 
major fru stration with the T I comput er ari ses from 
th e lack of a way to gen ra te a nd call machine 
language subroutines from BASIC . From a hum an 
factors point of view , I found it di stressing to see 
lower-case cha racters properl y displ ayed on the 
screen (from a Source da ta base) while there is no 
prov ision fo r the ent ry of lower- case letters from the 
computer keyboard . 

The APF Imagination M achine remained un ­
changed in th e past year , with th eir emph as is bein g 
pl a cd on p · r ipheral on marketing scheme . 
Whi le m any of the character ist ics of th is 6800-based 
computer are quite nice (sin gle keys troke BASIC 
keywords, excellent key board feel , e tc.), the ex­
cess ively large size of th e co mputer co mbined with an 
indistinct displ ay m ake thi s co mput r less appealing 
th an it mi ght otherwise be . 

Ohio Scien tific presentl y provides one of the 
widest product lines avai lab le ran gin g from a small 
personal co mput er to a co nvention all y packaged 
minicom puter. T he 6502-ba ed C- 1 P a nd C-1 P/MF 
compute rs have been given a new plastic housing in 
a pparent preparation for their presence in Mon­
tgomery W ards' stores all over the country. At a li t­
tle over $ 1000, the C- lP/ MF is probabl y the lowes t 
price com put r with a fl oppy disk. 

At th e oth er ex trem e in cost, the HP-85 des k-to p 
computer with buil t- in 5" CRT was well displayed 
by H ewlet t-Packard in a booth wh ich , to m y eyes, 
was sparsely a ll nded. It may be that the CES is the 
wrong pl ace lo show a $3250 comput er whose 
fea tu res seem not too fa r removed from those of com­
puters sell ing for thousands of dolla rs less. 

T he Compucolor di sk-based co mputer system 
from Inte lligent Systems Co rp . has perh a ps suffered 
from stylin g probl ems - especiall y when compared to 
the more ex pensive Inte olo r computers also 
manufactured by ISC . H owever , th rough th e 
miracles of mode rn packagin g th e Compucolor com ·· 
put r has been given a face lift and now looks amaz­
ing! y like its larger bro th ~ r. 

As in the pas t shows, the Atari 400 and 800 
computers cont inue to draw large cro wds. The use of 
dedica ted di splay and so und processors serves to ex­
tend the power of the 6502 B micro processo r to g ive 
these co mputers the fin est color and ound capabilit y 
show n at the CES . While much of th e Atari displ ay 
was devoted to their ability to connect to hom e infor­
ma tion utiliti es and to play very sophi ti ca ted 

ani mated games, they di d int rod uce a light -pen at­
tachment and also demonstra ted some educational 
softwa re developed fo r Ata ri by SRA, a div ision of 
IBM . 

Among the several new co mputers in troduced at 
th J une C ES, one of th e most interesting entri es 
was th e S inclair ZX-80 . This Z-80-bas cl computer 
(which weighs only slightly more than its inst ruction 
manu a l (320 g vs. 250 g)) conta in s a fu ll typewriter­
likc k ·yboard (mem bra ne ty pe) l KB of RAM and a 
4 KB BASIC. K eyword s a re entered with ·ingle 
keystrokes and th e syntax o f each line entry is con­
tinuously moni to red . It is almost impossible to get 
the computer to accept a syntactically inval id line of 
code. T he ZX-80 connects to th U HF inpu t on a 
black a nd whi te TV and di pl ays 24 Jin s of 32 
charac ters. As an ind icator of the attention pa id to 
low-cost design , co nversion of the ZX -80 fro m the 
Euro pean PAL to the U .S. NTSC TU standard is 
acco mplished by th e addition of a single d iode. Since 
power (9 V DC) is prov ided from an outboard plug­
moun ted powe r suppl y, the ZX-80 can be used 
almost anywhere. R ather tha n sell this product 
th rough stores, th e initi al Sincl a ir marketin g pl an is 
to se ll th e ZX-80 from En gland , full y assem bl ed , for 
$ 199. Presentl y, the ZX-80 onl y support s an int eger 
BAS IC , but an 8 KB fl oat ing point BA IC is in 
development. Since extern al RA M can be added to 
bring the computer to 16 KB , th e ZX-80 may crea te 
a tota ll y new market . Sin ce new markets appear to 
be Mr. Sinclair '· forte, th is produc t bear wa tchi ng. 

An e en smaller com puter was introd uced by 
Panason ic: th e HH C hand held com puter. T he cen­
tral unit (which will reta il for about $400) is about 
the size of the C ra ig translator . This un it ·ont a in s a 
6502 mi roprocessor , l KB of R AM an<l slo ts for up 
to four ROM ca rtri dges. In addi tion to pre­
programmed fun ctions (in fo rm at ion term in al, 
language tran sla tor etc.), ROM packs will be 
ava il a ble for languages such as FORTH and EASIC. 
T h · main unit ·ontain s a full co mplem nt of k ys 
(alth ough with the wrong spac in g for easy typi ng) 
and has a liquid crys ta l one lin e displ ay (24 
cha racters upper and lowe r case dot ma tri x). The 
add it ion of myriad periph eral . Among th · 
peri pheral demonst rat d a t th e show, I saw the TV 
ada ptor which buffers and d isplays a screen full of 
informa tion in colo r . A sm all printer , a 
mod ·m/acous tic coupler , and RAM expans ion units 
w r also shown . R AM un it s cont a in the ir own bat­
tery backup th us allowi ng u crs to er a te the ir ow n 
" firmware" fo r this sy tem. W hile the ma in un it is 
nicely packaged , th e expanded system has an "Erec­
to r Set" qualit y to it tha t detrac ts from its overall ap­
pearance. Non thcl s , the mergence f this product 
along with the Sincla ir ZX-80 shows th at there is still 
room fo r experiment a tion in th e personal omputer 
market . 

Comm odore's exhib it stressed th ei r wa tches and 
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calcul a tors , with one 80-column CBM com puter on 
display. Hidden behind a smoked plastic screen, 
however , was the Commodore VIC - an as-yet ex­
perimental computer designed to connect to a colo r 
TV. If VIC becomes a prod uct soo n (and I hope that 
it will), this compact 6502-based machin e is cert a in 
to capture th e bean s of thousand s of users . Sized on­
ly slightly larger than the Sinclair computer (and us­
ing the "old" PET keyboard) , VIC is designed to 
sell, with 4 KB of RAM , in the $400 range. If it uses 
nearl y the same BASIC used in the res t of the CBM 
world , ·trong cottage industry support is virtuall y 
guaranteed in advance. Through products of this 
type , Commodore is recainin g their commitment to 
the low-end market while broadening their product 
line to compete with machin es such as the IBM 5 120. 

In June of 1979, Casio showed th eir ve rsa tilit y 
as a compa ny by introducing the Casiotone profes­
sional music synthesizer. This departure from their 
tradition a l watches and calcul ato rs was fo llowed this 
year by the introduction of the FX-9000P, an 
8080A-based computer whose packaging closely 
resembles that of the HP-85. A crisp built-in hi gh 
resolution 5" CRT disp lay (32 characters by 16 
lines , 256 by 128 pixels) is capable of mixed text and 
graphics a pplica tions. When thi · computer comes to 
market ea rl y next yea r , it is ex pected LO retail fo r 
$900 with a ROM BASIC . The built-in 8 KB RAM 
can be supplemented with plug-in modules . The user 
can choose between 16 KB d ynamic RAM cartridges 
or 4 KB RAM cartridges with bat tery back-up. As 
with th e Panasonic entry, programs can be wri tte n 
into removable RAM cartridges and treated like 
ROM-based firmware. A tape cassette inter face is 
avai lable along with a rea l-ti me clock with calenda r 
and ala rm . Several para llel and serial interfaces a rc 
available to a llow conn ection to printers , di k drives 
and modems. In other words the FX-9000P is a 
serious sm all computer priced to sell by the 
thousands. The ph ys ical resemblance of this com­
puter to the HP-85 is strikin g. At a $2600 price ad­
vantage over the HP entry the Casio fX- 9000P was 
the recipient of much wel l deserved attention. 

While the Mattel Int ell ivision has been show n 
wi th a full keyboard attachment for more tha n a 
year, there has been much sp cu la tion rega rd ing the 
reaso ns thi portion of the product has not been in ­
troduced comm erciall y. Earl y plans were to not make 
the Intell ivision user programmable . As of the June 
CES, a n w philosophy is apparent. The lntelli vision 
keyboa rd unit (des igned to retai l fo r $500) wi ll con­
tain a 6502 microprocessor with 16 KB of RAM and 
runnin g what appears to be a full ex tended M icrosoft 
BASIC . Since the display port ion of th is product 
(housed in the video game unit ) con ta in s a 16-bit GI 
comp ut er and the " T elcv icw " informa tion uti lit y 
chip set , thi new produc t may leverage it s way into 
a broad ·hare of the market . 

Several co mpanies who have personal computers 

ACCOUNTING 

SOFTWARE 

FOR YOUR 


APPLE 

GENERAL LEDGER 

If you are a business person who is looking for ul t imate 
performance. take a look at this outstanding General Ledger 
package from Small Business Computer Systems. 

Our package features six digit account numbers , plus thirty­
one character account names . We have ten levels of subtotals, 
giving you a more detailed income s tatement and balance 
sheet with up to nine departments . Either cash or accrual 
accounting methods may be used. The cash journal allows a 
t hirty-three character transaction description and automatical­
ly calculates the proper offsetting entry. You may print the 
balance sheet and income statement for the current. month, 
quarter , or any of the previous t hree quarters. Also, this 
year's or last year's total a re inc.luded on the income 
statement, depending on the current month. 

There is virtually no limit on entries, since you may process 
them as often as you like. Two thousand 11.000 from GIL. 
1.000 from 	any external source) can be processed in one session. 

ACCOUNTS RECEIVABLE 
Sound business management requires you to keep up-to-date 

reports regarding the status of your accoun ts receivable. 
Now, from the same company that revolutionized accounting 

on the Apple II computer, with their conversion of the 
Osborne/McGraw-Hill Geleran Ledger program. you may now 
obtain the Accounts Receivable package you have been 
waiting for . 

Our package al lows you to assign your own alphanumeric 
customer code up to six characters. Date of the last activ ity. 
as well as amounts billed this year and last year are 
maintained. This Accoun ts Receivable system mai ntains six 
digit invoice numbers, six digit job numbers, invoice amount, 
shipping charges, sales Lax (automatically calculated), tota l 
payments as well as progress billing information. You may 
enter an in voice at any t ime; before it's ready for billing, after 
you have billed it, and even after it 's paid. This package also 
prints repor ts which list the invoices you have not billed yet, 
open items paid items, and an aging analysis of open items. 

In the final analysis making your bookkeeping easier is 
what our software is a ll about. With our General Ledger 
package you can format your own balance sheet a nd income 
statement. Department fin ancial statements may be formated 
diferently. You have complete freedom to place titles and 
headings where you want them. skip lines or pages between 
accounts and generate subLoLa ls and tota ls t hroughout the 
reporLs - up Lo Len levels if you need t hem. Accounts 
Receivable is designed to provide you with complete up-to-date 
info rmat ion. The program will print customer s ta tements as 
well as post invoice amounts to any of the accounts 
maintained by our Genera l Ledger package. These packages 
will support any prin ter/interface combinat ion . General Ledger 
requires one hundred Len columns, Accoun ts Receivable 
requires one hundred thirty columns. 
Suggested Retail: 

Individually _. . . .. . . . .. . .... - .. . .. . . . . Sl80.00 
Together . . . . . . . . . . . . _. . .. . - . . . . . . .. ..... . S330.00 

Available from your local Apple Dealer or contact SBCS 

SMALL BUSINESS COMPUTER SYSTEMS 

4140 Greenwood 


Lincoln, Nebraska 68504 

(402) 467-1878 
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o n the m a rkelpl ace chose to not display the ir wares 
a t Lhe CES. For example, since Radio Shack co m­
pu ters a re not available for sa le Lhrough non-Rad i 
Shack stores, Lhey do not display th eir wares a t th e 
CES . 

Apple Computer, however , has used the CES as 
a showcase for Lh c ir produ ct . Th is June, Apr- : 
relied on full page advertisements in th e trade 
dailies , a nd did not have an ex hibit on th e fl oor . One 
could conj ectu re that th e rece nt int roduction of the 
$4,000 + Appl ' I II at th e Na Li onal Comp ulc r Co n-
f Tcnce (NCC) was considered to be adequ a te ex­
posure especiall y since thi s new product is probably 
not geared towards the type of markels addressed by 
the m ajo rit y of th e buye r who a ttended the CES. 
.Judg in g from their adverti sin g, however , it is clear 
th at Apple is pl an ning Lo m a in La in Lhe ir stron g pos i­
Lion in Lh e $ 1,000 personal comp ute r m arke tpl ace . 

The Ex idy Sorcere r was not on display e ither , 
a lthough this was proba bly du ~ in part to th e for­
thcomin g acq uisition o f thi product line by a no ther 
compan y. 

Anolh r computer which was not di spl ayed was 
the Sharp PC -1 2 11 hand held computer. T hi s $200 
CMOS co mpute r has a co mple te keyboa rd a nd 24 
charac ter li qu id crys tal di spl ay . While the prod uct is 
ava il ab le in J a pan and Eu r pc, it is rumored th a t 
Sharp has elected to not imroduce fhis product in the 
U.S., but to wait urnil a later ersion is read y, 
perh a ps by nex t year . Since th Sharp PC-121 1 sup-

pons a ser ia l l/O port , a n attachm e nt is a\·a ilabl c fo r 
storin g data and programs on a co n l'ntional ta pe 
ca ·seuc. Un like Pa naso nic howe,·e r , Sharp is a p­
pa rentl y not ready to introduce th e ommu nicat ions 
and printer opt io ns whi ch a re probalil y vc ry im por­
ta nt selling point s l(n th ·sc m achines . I h;ivc rece ived 
one o f th ese co m pute r fro m J apan and ha ve found it 
to be very nice to ope ra te, both fro m a hardware and 
software poin t of view. The res ident BASIC is wel l 
cl signed for sc ien tifi c calc ul at ions, al th >ugh strin g-
or Ta tions a rc qu it ' limit ed. I t will be interesting tn 
S'e ir anoth er ve ndo r pi cks th is p roduc t up as a 
pri vate label item, thu s gaining in co1n · frir Sha rp 
with o ut forcing the ir ha nd too earl y. 

What message , if a n ·, can one gl ·an fro m a ll 
thi s informat io n ? For o ne thin g we know that co111­
put T ma nufact urers ha w: a long wa y 10 go befo re 
th e ir products will a ppea l to th e averagt· co nsumer. 
The trend s towards ·imp ler and eas ier tu use eom ­
pULers a re ev ident . mrnunications ( in the form of 
co nnect io ns to in fo rm ati o n utiliti es such as the 

ourc ·and M icro ct) an: perce ived as being of 
pa ra mou nt impon a ncc to co nsum er . . and the 
deve lo pm ent of high q ua li ty so ft wa re i · becomin g 
more vide nt. It may tilke a yea r o r so, but befo re 
th e e nd o f Lh is dccadc , th , pe rso na l co 111 ru ter revolu ­
tion w ill co me home. You as a personal comp uter 
enthu siast, have a head start on wha1 promises 10 be 
a mo t exc it ing future. © 

Computer House Div. 
Announces 

Programing Tools 

For the Commodore/ Disk 


"SCREEN DUMP/REPEAT" - $35.00 
In Machine Language, Dumps anything on CRT 
to Printer. Repeat Simulates Repeat on 8032 for 
BK, 16K & 32K #2001. 

"VARl-PRI NT" - $25.00 
Prints a Listing of all variables and every line 
number where each occurs. 

"DOCU-PRINT" - $20.00 
Similar to Screen Dump except in Basic for use 
within your own program . 

"FETI RECOVER" - $65.00 
File Editing Tool; Examine Data Files, Fix 
Destroyed Pointers, Sectors may be read, 
Modified, Displayed or Written - Also Files may 
be Re-chained . 

"SUPER RAM" - $20.00 
Diagnostic Routine Checks Every Possible RAM 
Address on 8K, 16K & 32K CBM Computers. 
Available on Diskette right now.. . . . 

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

Programs for Commodore I Apple 

"Legal Accounting" ..... . .... . .. ... $1200 .00 
"A / R, A / P, Job Est. & Job Cost... . . . 310.00 
" 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 

And manv others coming soon - including 
Report Gen. for Commodore - Ask for Catalog 
#80-C2. 

COMPUTER HOUSE DIV. 

1407 Clinton Road 


Jackson, Michigan 49202 

Phone : (517) 782-2132 
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Twice the capacity of anything available. 


NEW! 2 MEGABYTE DISK DRIVE 

FOR COMMODORE CBM/PEt 


Nowyou can quickly easilyandeconomically 
expand the capacity, capability and versa­
tility of your Commodore CBM/ Pet computer. 
Just with the addition of our all new, 
exceptionally fast ( 5.000 bytes per second ­
including verify) dual head. quad density 
disk drive. 
Its 2 megabyte unformatted capacity is over 
twice the size of any Commodore compatible 
drive from any manufacturer. 
This on-line drive includes DOS operating 
system plus 17 additional BASIC commands 
and random or indexed sequential access. 
It's completely plug compatible with the 
dynamic RAM Pet. Backed by comprehensive 
90 day factory w arranty. 500k and 1.0 
megabyte on-line d rives are also available. 

Make your Pet twice as good. Return the 
order blank today! 

Immediate Delivery, 
Order Today! 

: 
I 

COMPU I H. K 
: 9 5 W Ma e Su vvale. CA 940 ( 408) 245-4033 
I . 

: Pl se sen me the following 
: Pel nv D 2 0 b@ S2495 D I 0 M ,11 SI D 500k <n Sl2 

: D TRS- 0 500k 1sk Dnve IQ S 2 5 
I 
: D me of nearest Compu h1 .k ealer 

Total e closed $______ ___ ____ ___ 

%1 x 

e I r lnqu1 1es I. vited 
cme___________________ 

Address._____ ______________ 

City _______ Slate _ ___ Zip.___ 
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Teaching Basic Academic Skills 

Can Micros Make A Difference? 

Tory Esbensen, Coord inator of Elem entary Curr- iculum a d Instruction 
Doug Hed, Supervisor of Media Services, Edina Publ ic Schools, Edina, Mn.55435 

As microcomputers become more vi ibl e in schoo l set­
tings, th ·y may be increas in gly as ked to pres ·nt 
the ir teaching credenti a ls . This repo rt is a prelimin a ry 
a tt mpt to respond co that likely development. 

ln th e fall of 19 79, the Iowa Test o r Ba ic 
kills were g iven to all o f th e 3rd a nd 5th Yraders in 

the Ed in a Publi c Schools . tudents who scored poorl y 
o n these tes ts in capitali zat ion, pun lllation , a nd 
usage, were si ngled out to take advant age of mi cro­
com put er programs written for the PET in these 
ucademi a rea by MICRO-ED , I C. (Box 24 156, 
Minm:a polis, Minneso ta, 55424). 

Alth ough every ele menta ry school in the Ed in a 
:yste m uses microcomputers, a nd a ltho ugh micro­
computer programs are readil y ava il ab lt> to a n y clas ­
room teache r wish in g to employ th m , for the purpose 
o r thi s proj ect special in st ructional a rra ngement . we re 
m ade with student suppo rt cen ter th a t had been 
es tabli . heel in four of o ur elem entary school . Brie fl y, 
in th ose schools where support centers ex isted, 3rd a nd 
5th g rade students who scored in the bottom quart il e 
or th e Iowa Tests in cap it a liza tion punctuation, a nd 
usage were targeted to receive addi ti onal instru tion 
from microco mputers. This selectio n procedur was 
based on local norms which are higher than na tio na l 
no rm ·. 

It is import a nt to emphas iz that no a tt ' mpt wus 
made LO handl e thi s as a pure research proj t. 

9 student s were used as a co ntrol gro up. In the 
four schools in which the project was formally 
carr ied out , we tried to provide mi crocom puter 
imtruction to eve ry tu dent who sc ·med ton ·ed 
it. In those schools whi ch had no su pµ ort ent ers, 
microco mput ers were a lso used by individ ua l teachers 
to prov ide additional in struct ion to students. No 
a t te rn pt was made to res tri ct thi in a n y way. 

Above a ll , grea t care was taken to avo id g ivin g 
a n y impression that mi crocompute rs are somehow 
pre ferable to other modes of instructio n . In o ur 
opinio n , it is important to have micros ,·iewed a 
th e in st ru ct iona l a llies of teachers, no t as co mpetitors. 

T herefore , wh a t this report will pro,·i dc is inf r­
mation co ncerning what happen d to a group of 
students when microcomputers were used to play a 
major ro le in furnish ing certain kinds or remed ial 
in st ru ct io n . o compa rison w iLh other in st ru ·tiona l 
pract i es or result · i intended or impli ed. 

We shall b g in by cons iderin g a group o f 59 
fifth grade st udents who scored th e lowes t in th e 
Iowa Tes ts in th e area of E ngli sh u age. In the fa ll 
o f' 1979, based on nat ional norms , the med ia n score 

fo r thi s grou p p laced ii a l the 37 th pcrc ·111ile for a 

grade equivalent ·ore o r 4.4. 


\Nhe n th is gruu p wa re -Lcsted in 1 hL· spri 1 g of 
1980, its median score for Engli sh usage p laced it 
at th e 58th percentile fo r a grade eq ui valent sco re 
of' 6.4 . Academica ll y, thi g roup or tucknt s ga ined a 
tota l o r 20 month O\' er a period of 7 lnOlllhs. 

ext we sha ll look a t a gro u p or 67 lif1h g rade 
students who scored the lowest in th e I wa Tes ts 
in the area of punctuation . In th e fa ll of' 19 79, based 
on na tional norms, the med ian scar ' fr) r th is group 
pl a ·eel it at the 36th perce ntile fur a gr<1de l'qu iva len t 
·core of 4 .5. 

W hen thi s gro up was re- tested in th e spr ing of 
1980, its median score fo r pun ctu at io n placed it a t the 
62 nd percentil e for a g rade equ iva lent scu rc o r 6 .5 . 
Academ ica ll y, th is g ro up o f' sl udcnt s a ls(J ga in ed a 
to ta l or 20 month s ove r a period o f 7 111 011tlis. 

Then we shall co nsid ... a group o r 7 ~~ fifth 
g rade students who scored the lowes t in the Iowa 
Tests in the area of capita li zat ion . In th · fa ll of 1979, 
bas ·don national no rm s the median score l'o r this 
gro up placed it ar th e 35th pcrc ·nt ile Ju r a grad· 
equi\'alen t score of 4.5. 

W hen this group was re-tested in the spr ing of 
1980 its med ia n score fo r capita li za tion placed it at the 
70th µcrcent il e for a g rade equi ,·ale 11t 'C<)l'c of 7 .0. 
Acadcm icall y, this group o r stud e111:; ga in l'd a to ta l 
of 25 months o,·er a period of 7 mont hs . 

ow we shall consider a gro up of ·U thi rd grade 
students who sco red th e !owe ·t in th e fowa Tes ts 
in th e area o f' cap ita lization. In th e.: fall of 1L 7<J , 
based on nat iona l norms, th e m ed ia n scurc for this 
group placed it at the 25 th percentile for a g rade 
·q ui va lent score of 2.4. 

When thi s group was re- tes ted in !he ·prin g o f 
IY80, its media n score fo r cap it a li zat ion placed it at 
the 59th percent ile fo r a grad e cq uival ·n1 score of '~ . 2. 
Academ ically , thi s group of stu dents ga in ecl a to ta l 
o f' 18 months over a period o f 7 month ·. 

ext we sha ll loo k a t a grou p of 35 th ird 
grade student who sco red the lowl'st in the Iowa Tcs1 
in th e a rea of English usage. In the fal l of 1979 , 
ba eel on national norms , the med ian score l(ir thi s 
group placed it at th e 33 rd per entil e for a g rade 
equ iva lent score or 2.4 . 

When thi g roup wa · re- tested in th e sprin g of' 
1980 , its med ian sco re for English u ·ai'{ · placed it 
a t th e 72nd percentile for a g rade eq ui valent score of 
5. 1. Acad emically' Lhis group or SlU dent. ga ined a tota l 
or 27 months ove r a period o f' 7 month s. 
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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 
stu dents at all levels of computer capabili ty work and learn 
on a system with up to 15 PETs while the instructor has 
complete control and rece ives individual progress reports . 

Up to 15 PETs. one dual disk drive and as many as five 
printers can interface with the Regent. and do all those good things we promised. It's designed to operate w ith 
SK. 16K. 32K PETICBM models and with the Commodore disk drives and new DOS. 

Five levels of user privilege. from t he Systems Level. 
through Levels One and Two. Student: Levels One and 
Two. Operator. From on ly the use of system commands 
to complet e 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 concern ing . usage of 
all PETs. 

A complete set of explanations for all user commands 
is stored on the disk for instant access by all users. 
And a pri ntout of the record of all usage of Regent is 
available at the instructor's command. 

The Regent includes a systems disk with 100.000-plus 
bytes for program storage. a ROM program module . 
t ogether with a Proctor and a SUB-it . . . and complete 
instructor and student user manua ls. 

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

• board in the case of the 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 SU B-i t has no system software or hardware to 
supervise access to t he IEEE bus. The system is thus 
un protected from user-created problems. Any user ­
even a rank novice- has full access to all commands 

and to the disk and bus. This si t uation can. of course 
be corrected part ially by the Proctor. completely by the 
Regent.) 

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

The Proctor takes charge of the bus and resolves 
multiple user conflicts . Each student can load down 
f rom the same disk but cannot inadvertently load to or 
wipe out the disk. Good for computer aided instruction 
and for library applications. offering hundreds of 
programs to beginn ing computer users. 

A combination of hardware and software protects t he 
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 t he 
system have access to all disk programs. Available for 
all PETI CBM models. SUB-it and PET intercontrol 
module and DLW (down-load ing software) are included. 

Q. 	How expensive are these classroom 
miracles? 

A 	We think the word is inexpensive . ·The Regent 
• system is SZSO for t he first PET: S150 for each 

additional PET in the system. The SUB-it is S40. (Add 
an interface board at SZZ.50 if the PET is an orig inal 
2001-8.) And the Proctor is S95. 

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

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 R oad 
Skyles Electric Works Mountain View, CA 940411 (415) 965-1735 
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Fin a ll y, we sha ll repo rt on a g roup o r 39 third 
g rade stud ents who cored th e lowest in the Iowa 
T ests in the a rea o r pun ctuation . In the fall of 
1979, based o n national norm s, the median sco re 
for thi group placed it at the 20th pe rcemile fo r 
a g rad e equiva le nt s·o re o r 2 .2. 

When thi s group was re-tested in the prin g 
o f 1980, its median score for punctuation placed 
it a t the 80th percentile fo r a grade equivalent 
score of 5 .3. Academically, thi ·group or students 
ga ined a lOta l o r 3 1 months O\·er a period of 7 
months. 

In asm uch a our elem entary student support 
centers play d such a centra l role in the shap in 
of this microcomputer in tructional project, it wou ld 
seem a ppro pri a te tu ex pl a in so me thin g abou1 th ' 
opera tion o r these centers. 

During the 1979-80 school yea r , our Concord , 
Cornelia , C ree k Valley an d Wooddale ele m e nta ry 
schools housed st uden t sup po rt cente rs. By th e f'a ll 
u f 1980, a ll o f our elementary schools wi ll have 
them . H ere i how th ese cenrers function: 

Each on e is su pcr\'ised b y a paraprofessional, a nd 
instruction there is not necessaril y remedial in 
nature. St udents arc sched ul ed into th c ntcr a cord­
in g to spec ifi c instructional needs as determined by 
their clas room teachers. A student ma y begin work 
in the center at a ny time dur ing the yea r , an d con­
tinue unti l a dcsignat cl seq uen ce of lesso ns has been 
co mpl eted. 

Diflcr ·111 kind s o r in struc tion a l materials a nd 
eq uipment (kit , ta pe record ers, etc.) a re ava il able 
in the center. evenhele s, the microcomputer has 
been the major engine of instruction . It is not hard 
to u nclcr ta nd wh .. 

Un like rn any o th e r machines. the microcomputer 
is not a special function device . The typi a l piece 
of hardware is dedicated to per fo rm a spec ilic 
fun ct ion . Thu , a motion picture proj ector shows film s, 
a record player plays records , and so on . Not so 
with the computer. Som et imes call ed a "sma rt " 
machin e, thi s ·ophist ica tcd d evice needs onl y to be 
told what to do in order to carry out a broad ra nge 
o f tasks. It can help manage a business cm erpri se, 
as ist doctors in diagnosing illne scs. a nd play a 
st rong game of chess. A· ou r present tu dy shows, 
it can help students lea rn effect ively. 

What sets th e microcomputer apart from it s more 
ponderous a ncestors? The ex press ion computer-011-a­
c/11/J tells the story. The ab ility of m odern technology 
to miniaturize its crea tio ns m eans that som et hin g ·m a ll 
can neverthel ess be incred ib ly powerful. A microcom­
puter such as th e PET weighs only abo ut forty po unds, 
uses no more energy th a n a 150-watt light bulb. 
and can b plugged into a n o rdin a r y lcc trical 
outle t as you would a radio o r phonograph. Although 
it costs no more than a good telev ision se t , it · ver­
sat ilit y. fo r a ll practical purposes , is limired onl y 
by the sk ill and im agination of th ose who know how to 

USC it. Within th e fi eld or educat io n. it . cap11b iliri es 
are o nly just begi nnin g to be explored. 

What do students think of th e microcomputer? 
Our student ·upport ce nte r personnel arc unanimous 
in their verdict: The stud ents love it! l 11 d eel 
never wa · re m edia l in struction so ught with such 
eagerness as when it was offered by wa y of th e 
microcomputer . 

T eache rs. too, for th e most part haYL' been 
su pportive o f this 111odc of in ·tru ct ion - increasingly 
so as time has gem· on. e\·eral have comm ntecl 
favorabl y on the tangible ben efit- they lia\'l' obsen· ·cl 
as a result or th ir tudent havin g worked with mi TO 

Although parents have not been qu eried fo rm a ll y 
as to th eir view un the matter, a numbe r or rh ern 
have vo lunt a ril y exp ressed their enthu siasm l<ir the 
use o r microcomruters as a n add itional ;.i. icl to lea rnin g. 

So whe re do we go from here? Let us tentative ly 
offer these conc:lud in g thoughts: 

The du at ion establi shm ent (of which we arc 
bon a fid e m embers) will ta ke must kin d ly to rni cro­
computers when these wonderl'ul in str·um nt s an: 
seen as uppl emcntal LO ot he r forms of inst ru ct ion , 
not as rcplaccm nts for th em. T hi s m ean: that 
manufactur rs a nd publisher · alike wou.l d be well 
advised to promote micros as being parric.:u la rl y 
usefu l to teache rs in th e areas or remed ial ion , 
enrichm ent , spec ia l cd uca t io n , and ho111ebu u nd 
in st ru ct ion. Implica tion: Any comprehensive and 
rcl ativ ·l y expcn: iv a rrange me nt requiring full­
scale classroom parti cipa tion may be a d ifli cu l1 
package to ell tu edu ca tors. 

Mast er y learning, in cl udin g competency-based 
teaching and testing. may very well b a n idea 
who · tim e is rapidl y coming ir, in deed. it i: not 
alread y here. Impli cat ion : I1 is possible that as 
school people genera ll y ucgin lO g ra:p ·ornc of' l he 
implications or microcomputers for educat io n , it 
wi ll be seen tht micros m ay be fundanwntal to the 
success ful a ppl ic.:at io n o r mast cry learning o n a broad 
sca le. 

U U ll ', o l' ·ourse , can clearly forCSC'C' wha t is 
go in g to happen. But a ll of us who are im press d 
by th e mighty potential of the microcompu ter wou ld 
do we ll no t lo r ' pC'at the mindles . optimi "lll or tlil' 
1960'. wh ' n (du your ·member?) tea h ing rnachirH·s 
first bl o somed. In th ose halcyon days . cq u i pml'nt 
vendors rush ed tu market with hardware that needed 
onl y programs in orJer LO teach a n ything. Teachers , 
it was che -r full y ilss um ccl, wou ld qu i k l ~1 Iii! this 
need by c reat in g in stru c1iona l h ·an s l(ir ri 11 woodsme n . 
Alas, this did not ha ppe n . lmplic.:ar ion: WL' should 
carefu ll y a \·u id m a kin g this mi srake again. 
Finall y, this obse rTation: 

A famous educa ror once ~a id. " lacla111, we 
l{Uara ntcc re ilts ·or w ·re turn th· bo y! .. 

In o ur d aw ning n ., age o f custom t: r-uril' nt ccl 
education , wha r is more likel y to be rcrurncd now 
is the machine . © 
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Basic InA Nutshell 

Name: Step-By-Step 
Vendor: Program Design. Inc .. 11 
ldar Court. Greenwich CT 06830 
Price: $49.95 
Purpose: Teaches how to program 
a TRS-80 using BASIC 
Documentation: Outstanding 
loading: OK-Level 6. not crltlcal 
Implementation: This is a case of 
a BASIC program that teaches BA­
SIC programming. It starts out with 
the assumption that the student 
only knows how to turn the TRS-80 
on . Three cassette tapes are 
mounted in the cover of a loose­
leaf notebook that also contains 
supplementary information frames. 
The course is divided info ten two­
part lessons. From a simple PRINT 
"HI" through arrays and graphics to 
complex programs. all of the Level 
II commands and statements are 
exercised. 

The instruction method consists of 
explanation. example. trial and 
testing . Commands and state ­
ments are presented and ex­
plained. examples are shown both 
on the screen and in the notebook. 
and then the student is presented 
with some problems to solve using 
the BASIC elements under discus­
sion. If an incorrect answer is g iven. 

Step by Step also available for Apple II and Pet 

two more tries are allowed. and 
then the correct answer is dis ­
played. Each lesson ends with a 
test that is administered and 
scored by the computer. The results 
are !hen entered into the student's 
progress chart. More comprehen­
sive examinations are given at the 
end of Lesson 5 and at the end of 
the course. 
Suitability: This is the kind of edu­
cational programming that per­
sonal computing needs more of. 
The student (my teenage son ) 
learned much more quickly than I 
could have fought him. and of his 
own pace. However. !his course 
isn't just for youngsters but for any­
one who wants to be able to pro­
gram effectively using the BASIC 
language. In a household · where 
there isn't anyone to do !he teach­
ing , this course would be espe­
cially useful. I'd like to see a similar 
course for assembly-language 
programming. 

Other software available from 
the same vendor: IQ Builders (four 
different kinds). Memory Builder 
and Story Bui lder. 

Reprinted with permission: 

80 Microcomputing. February 1980 


Apple II version also ava ilable on d isks for $59.95. 

Available at Computerland and other fine computer dealers. Or. use the coupon below. 

Program Design. Inc. 11 ldar Court Greenwich. Conn. 06830 203-661-8799 

ORDER FORM 
Quantity Title Computer Price 

STEP BY STEP 

Please send me a list of dealers 1n my area O Shipping 5% _____ 

Check or m.o. enclosed o CT resident odd 7% _____ 

TOTAL _____BankAmericard / VISA #-------- Name:_____________ 
Mastercharge # Address :____________ 

MC 4 digits over name City: • Foreign orders: U.S. funds 

EX date __ Phone State & Zip : Add SlO. 
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THE ELECTRONIC COLUMNAR PAD 

TM 

A Problem Solving Computer Software Program 
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. Powerful, but simple to use, Colupad™ has such features as: 

• 24 columns and 40 rows for data manipulation 
• Space for row and co lumn descriptions 

-

• Ability to store 24 constants per page 
• Ability to reference decimal places for each 

column 
• Abili ty to perform math functions on one 

column and store in another 
• Abil ity to add. subtract. multiply. etc. one 

column to another and then place resulting 
data in a different column 

• Print a whole page. selective columns or rows 

:==- Retrieve whole pages. selective rows. or~lllllli!l~l~~J~ • Save whole pages to disk ~ columns from disk,;;;;;;;. 
I I I I I I I I I I I I I I I I I I I I I I I £I • p /us much. much. more 

One page 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 diskette 
capacity. 

If you find yourself spending hours (or days) copying, adding, subtracting, or 
whatever one column by another or just compiling data on a columnar pad then 
ColupadrM can save you time, and in your business time is money. 

Colupad™ requires a 32K PET, Disk, and printer. - $150.00. 

TO PLACE YOUR ORDER CALL (919) 362-4200 or(919} 362-5671 

LOOK FOR MORE PROBLEM-SOLVING SOFTWARE FROM 

Etcrtrra l11trr11atio11al 
Software M arketing 11111111111

D ivis ion of 
111111 
11111

DEALER INQUIRIES INVITED 
111111 

ELECTRONIC TECHNOLOGY CORPORATION11111111111 
P.O . Box G-0/d NC 42 

II 1111 Apex. North Carolina 27502 

919-362-4200 


1111 I I 

ATTENTION PROGRAMMERS AND INVENTORS 

WE ARE INTERESTED IN SOFTWARE AND HARDWARE APPLICATIONS TO MANUFACTURE. 


AND MARKET - IF YOU HAVE SUCH APPUCATION GIVE US A CALL 




Introducing Memory-Mat••, the AIM-65 expansion 
board that lets you spend your time on application 
solutions, not hardware hassles. Add Memory-Mate 
to your AIM-65 and make quick work of development 
and process control projects . 

In its primary function, the Memory-Mate board pro­
vides l 6-48K of RAM expansion assignable in 4K 
blocks anywhere in the system. Memory-Mate's pari­
ty check circuitry insures system RAM integrity (in­
cluding AIM's 4K on-board RAM) for high reliability 
applications. The programmable write protect feature 
eases software development chores. This compact 
board, which fits directly beneath the AIM, also in­
cludes four programmable 1/0 ports, a tone 
generator for audible warnings, and sockets for 4K of 
PROM. 

' 
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c. 
CD C 
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'<'<
3: en 
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- CDCD 2. 

I/ 0 intensive applications are accommodated with CD~o_
Memory-Mate's STD BUS interface option. Use off­ I» 0......the-shelf STD BUS cards to solve your biggest I/ 0 c.n 
problems. co 

... 3 
~"CThe Memory-Mate with l 6K RAM is priced at $475, We 
co­with l 6K expansion chip sets (including parity chip) co CD 

costing $100 each. With 48-hour active burn-in and 
-:f :::DCDwarranty for a full year, you won't have to worry I»c 

about reliability either. og. 
!?.~

First of the complete AIM-Mate* series, Memory- ~ · 

Mate will be joined shortly by the Video-Mate*, U1 


Floppy-Mate* and the AIM-Mate case. For further in- 0

formation on the entire AIM-Mate series, write i» 


'Attn: AIM-Mate Series' at the address below. 

*TM Forethought Products ­0... 

c 
CD

l Forethought Products I -I» 

en 
87070 Dukhobor Rd., Eugene, OR 97402 

(503) 485-8575 
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RS232 COMMUNICATIONS 

Michael E. Doy 
2590 DeBok Rood 
\Nest Linn. OR 970 68 
As more computer equipment is purchased by the 
small sys tems user conne ting this equipment together 
becomes a bigger problem, particul arly when the 
equipm ent is made by diffe rent manufacturers. 

One of the more common m ethods of connecting 
data communications equipment toge th er is by way of 
the RS2 32 sta ndard . However , eve n th is has been 
cause for on fu sion , as there ar various levels of 
implementati n within th e standard . 

The purpose of thi s a rticle i to p rovide sufficient 
in formation concerning the RS 232 standard to a llow 
proper impl ementation at the de ·ircd level. 

Th· minimum level of RS232 co n ists of: 
Pin 2 TXD (Transmitted D ata -OUT-) 
Pin 3 RSD (R eceived Da ta -I -) 
Pin 7 Logic Grnd 

The 2nd level con si ts of th e minimum level plus: 
Pin 6 DSR (D a ta Se t R eady) 
Pin 8 DCD (Data Ca rrie r Detecr) 
Pin 20 DTR (D ata T erminal R eady) 

Th 3rd le,·el consi t of th e o th er two levels plu s: 
Pin 4 RTS ( R equ es t to end) 
Pin 5 CTS (Clear to ·n cl) 
Pin 22 Rl (Ring Indica tor) 

Pin I Protecti ve Ground sho uld be used at a ll levels; 
however, it is not required for prop 'r operation . 

Level I i ~ normall y usecJ with eq uipment tied 
d irectl y to each other, uch as a termi na l ti ed direc tl y 
to a co mputer . Level 2 is normall y u ed where some 
degree of hand sha king is required , and is often found 
on accoustic couplers. The third le\'e l i used wh ere 
a mo re de tailed co ntrol or th e information now is 
r quired . This level will usua ll y be fo und with auto 
answer modem s. 

Thi s is a generalization o f what will be en­
countered by th e small sys tem s user , a nd in no way 
implies th a t a ll ·quipment will fo llow these rules. 
Some eq uipment will need other spec ia l signal , o r 
not use a ll of th e signals within a specific level. 
Synchrono us transmission will no rm a ll y require addi ­
tional specia l lines and wi ll be cl s rib d in deta il 
la te r . 

There have been three sta ndard · o f RS 232 
produ ced--A , B, & C . RS23 2A is obsolete, and eq uip­
ment usin g this standard is almost no n-ex istent. 
RS2 32 B is a lso obsolete; howeve r , the re is still some 
old equipm ·nt around th a t uses thi s sta nd a rd . 
RS2 32 B i bas ically the sa me as R 232C except th a t 
the Transmit Da ta and R ece ive Data signal levels 

a re in ve rt ed; th a t is, a m arkin g condition is a positive 
1 vcl rather than a nega ti ve lev ·I. 

T he following is a description of th e rull R '232C 
sta ndard . It is not requ ired th at all signal be p ro­
vided, and it m ay be impl em ented in pan or in full. 

Each data se t has a sta nd a rd 25 -pi n conn ec tor 
(C in ch or Cannon chass is-moun t, fem ale ty pe 
DB-25 ). The tab le below has the pin number, th e 
circuit mnemonic, a nd description for each signal 
in the RS232-C interface . U nass igned p in m ay have a 
d iffe r nt fun ction in ach type of data set, s che ·k 
th e t ch ni cal m a nual for pin a signm ent fo r each 
da ta set. 
Pin Number Mnemonic Description 

I AA Prutc ·11vc Grou nd 

'2 BA Tra ns111i ll ·ti Da ta 

:s BB R ccci\'cd Data 

4 CA R equ est to Send 

j CB Ckar to Se nd 


6 cc Dat a Se t R eady 
7 AB Signa l Grou nd ( 'on 1n11111 Return) 
B CF R cct'i,·cd Li nc Si 'nal Dc tcct•>r 
9 ( Rcsc n ·cd for Data ~ct Tc ·ting) 

10 ( Rl·sc rved for D ata Sl't Testi ng) 

11 unassigned 
12 SCF cc R cl' 'd . Linc ig . De tcc1or 
l '..l SCB . \ · ·. C lt'ar to Send 
I •! SBA St' ·o nd ,1ry Tra nsmit1l'd lJat :1 
15 DB Transmi ss iun Signal El ·n1 cn t 

T imin g (DCE Source) 

l t.i SBB Sn·o ncla ry R ecei\'ed Data 
17 DD R crl'ivc.: r Sign a l Elrnll'nt Timin g 

(DC: E Sou rn" ) 
lH ·nass ip,-ncd 
19 SCA 'crn ndary Request t0 Se nd 
20 CD Dat a T erm inal R eady 

I CG S ignal Quali ty D cteu o r 
22 CE Rin g Ind icator 
23 CH/Cl Da ta ' if.(nal R att' Sl'i ·c.: tu r 

( DT E/ DCE OlllTL') 

24 DA Transmit S ignal Ek111cm Tim ing 
( DTE Sou rce) 

25 U nassign ed 

)•o r timin g a nd co ntrol int ·reha ng· sign al.. thl' fun c­
tion w ill be ON when the \'O ltag' is m or · positi\'c 
th an plu s th ree ,-olts a nd OFF when the , ·olt age is 
more n ga tive th a n mi nu · three ,·olt s. The ta ble 
bclo~ illu strate th e signa l fun ction vo ltage rclat iun ­
. hips. 

INTERCHANGE VOLT AGE 

NEGATIVE POSITIVE 
-3 to -25 + 3 t o + 25 

0 

~i ~ nal Co ndition M Mki 11 ~ ~pacing 

funni n 

Bina ry Sta tl' 

OFF l.) '.'I 
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HAYDEN SOFTWARE + + + 


New! 
DATA MANAGER: A Data Base 
Management System and Mailing List 
(Lutus) Do wh at th e big machines do with your 
Apple 11 ! This a ll -mac hine lang uage program 
sto res up to 96,000 a lpha num e ric c haracte rs 
on just o ne flo ppy disk. Po we rful c ursor-based 
edito r facilitates easy info rmatio n a lte ratio n in 
the data base. Program pe rmits the user to sort 
on an y key a nd subfiles o n a ny searc h. Re tri eve 
data in any combin a tio n o f categories fro m up 
to 32,000 c ha rac te rs within o ne-half seco nd. 
Choose be tween scree n display o r se ria l print ­
o ut (v ia th e ga me paddl e connecto r ). Idea l fo r 
mailing li sts, dat a ba nks, index fil es, o r a ny 
othe r fac ts, fi les, o r s tatistics th a t a re begging 
to be organized. #04909. Apple fl Disk Version. 
$49. 95. 

New! 
APPLE ™ASSEMBLY 
LANGUAGE DEVELOPMENT SYSTEM 
(Lutus) Enter th e world o f mac hine la ng uage 
programming with th i · bra nd ne w, winning. 
utility progra m. This ve ry ca pable Asse mble r/ 
Ed itor/ Formatter a llo ws yo u Lo write and 
modify yo ur language programs qu ic kly a nd 
easily. Fea tures a c urso r-based ed it o r, loca l a nd 
glo bal la bels, a nd d isk-based macros whi c h pe r­
mit you to incorpora te freq ue ntl y used sub ­
routines into any progra m. Fo rm print progra m 
le ts you print a fo rm a tt ed lis ting o f so urce and 
o bject fil es . # 04609. Apple JI Disk Versio n. 
$39.95. 

Available at your local computer store ! 

Hayden Book 
Company, Inc. 
50 Essex Street, Rochelle Park. NJ 07662 

or Call Toll Free, 24 hours a day. 
(1-800-827-3777 , ext. 302)* 
TO CHARGE YOUR ORDER TO 
Master Charge or V1sa1 

ew! 

MICROCOMPUTER CIRCUIT 
ANALYSIS PROGRAM 
(Savon) Minimize yo ur tim e ca lc ul a ting the 
freq ue ncy respo nse f a c irc uit with this new 
progra m. MCAP pe rfo rms a linear voltage. 
impedence. o r transfe r impede nce a nalysis o f 
an e lectronic ci rc uit. Ente r the c irc uit des­
c rip tio n in a syste ma tic nodal no ta ti o n and the 
program th e n ca lc ula tes , lists and p lo ts the 
c irc uit 's freq ue ncy respo nse . MCAP read ily 
a nalyzes ci rc uits with up to 15 nodes - la rger 
c irc uit s ca n be d ivided into subsec tio ns fo r 
ind ividual a na lysis. A nd . th e c ircu its ana lyzed 
c an conta in a ny o r a ll o f th e s ix types o f com­
po nents: resis to rs, capaci to rs, ind uc to rs, bi ­
polar tra nsisto rs , FETs, a nd Op-A mps. Ed uca­
tor in pa rti c ul ar will find this a strong 
appli c a tions progra m fo r c irc uit a na lysis. 
# 04504. Apple II: ;:f 04501. PE T : ea h Ca. sette 
S24.95. 

For those who prefer their 
Minimum order is S 10.00: ready-to-run progran1Customer pays postage and handling. 

From Missouri. cal l 

1-800-892-7655. ext. 302. 
 WELL DONE! 



28 COMPUTE! September /Oc ober. 1980. Issue 6 

The figure be low illu st rat t:s a 2-w ir ' . poin t-Lo- point , 
half duplex a nd a telephone l ·as ·d line wh ich i 
a lways a \·ailable tO the cu tomer . 

Computer Data Set Da ta Set Termina l 

As. um e th a t th e comput e r ne ·ds to tran smit a m essage 
lo th· terminal. The compu te r 's so ftw a re brin g up 
th t: "da ta terminal ready line " tu it s d a ta el. 
Jf th data c t is ··o . ., it wi ll re turn " Da ta 
Set R eady" (inte rlock it ) to the compu ter. When the 
computer want to transm it , it ra i :c~ chc " reque t 
to .·c ntl ' level whi h te ll s the data se t to turn o n the 
ca rri e r wa\'l: . The carrier wa ,·c is se nt from the 
com put er ' s data set ,·er th e tel ' phone c ircuit to th e 
terminal' s data se t. The terminal da ta se t , upon 
d e tec tin g th e ca rri e r will ra ise th " R ece ived Lin e 
S igna l D tcctor" level to i11for1 n th e tnmina l, in 
e ffec t , th a t a m essage is alJo ul to lJ · r ·cei vcd . /\ft e r 
a fi xed delay time (stra ppable in sum data se t ) 
and a fter ra is ing " Requ e l ToScnd " th e computer s 
data se t wi ll re turn . "Cl a r T o end. ' The co mputer 
upo n rcce i,·ing the " lca r To Se nd" sign a l . ca n 
now sta rt trans mit ting th e me sage, as m a rk s an d 
:paces, o n the " Tran sm itted Da ta" lin e to its data 
. et. The data set co ll\·ens th e digital igna ls into 
freq ue ncy o r pha c-- shifted signa ls for tra nsmis ·ion 
ove r th e lea · d lin e to th e term inal's lata ct . 

M os t data c ts c 1Hain a clamp circuit whi ch 
lamp · th e " R ecei,·eu Dat a" lin e. " R ece ived Lin e 

,' igna l D etec tor ' le \'el i no t ge ne ra ted until after 
th e ca rri e r is detected . The cla m p d lay m asks o u t 
a ll th e poss ible no isv on th e lin l' whi ch occu r.· d urin g 
the sw itchin g from e ith er tra 11 smi1 to r· ·l'i\T or 
r ·ce ive LO tran ·mir. 
If thi s was a yn chronu us o pera tion , th e clockin g o r 
synchro ni za tion of each bit w ul cl be clon e by the 
comput er's data se t. tlia1 thl' co mputer kn \ s 
wh e n each bit must bl' plac ·cl n th e "Tra n:­
miu cd D a ta'' line . the data s ·t sends dock 10 the 
co mpu te r on th e " Tran mis · ion · ignal Element 
Timing'' line. Thi cloc k will be co in cident wi th 
the leaclin, adge o f each data bit 1n the ''Tran ­
mitt cl Da ta" lin e. 

A t the te rmin a l e nd of' the sys tt·m , the co mputer 's 
data set turn s o n it s ca rri e r ; th e te rminal 's data 
s ·t de tec ts it a nd se nds " Ca rri e r D ·1ectcd" level 
to th e ter m in a ls .. t'\'tTa l n1i lli crn nd s la ter (len gth 
de termined by th e " :J ·a r To Se nd'' del ay in the 
tra nsmi uin g d a ta se t), tlw lir sL n1essage b it. a rri ve 
a nd a re converted to a dig ita l s igna l. whi ch is 
pas. eel from the data se t to the term inal o n th e 
" R ece ived Data" line . In syn chronous op ra tion . 
loc kin g r r th e dat<t i . 'l' lll'ra tcd by the recci\'ing 

data set a nd is passed to the ter111i 11 a l on the 
" R ccei,·e r igna l Element Timing: !inc in ord er th a t 
th e te rm inal can co rrectly cloc k the bi1 · in to it s 

i>ufCT or m<.:mory as they a rrive. The loc k pul se is 
tim ed t0 ccur at the cen ter of th e data bit 0 11 the 
' R e · ·i,-cd Data " li ne. 

The follow in g i a lis t o f th e d efinition s of th · R 232-C 
signal which a re li sted in ord r of pin numb r. T o 
s implify th e d efiniti o ns, th e transmi tter 11' th · m essage 
wi ll be id n t ilied as th e " tra nsm ittin g termi na l" 
and th e receiver as the " receiving te r m inal." 

PROTECTIVE GROUND PIN 1: This gro und is 
e l tri a ll y o nn ectcd to th e eq uipm en t fnu n e . It may 
be conn ·c t ·d to ex t ·rn a l gro unds, as r ·qu ired. 

TRANSMITTED DATA PIN 2 : This signal i · 
gene rated by th e t ran smitting termin a l and is t ran ­
fe rr d to th e local tra nsmittin d ata ·t fo r tra n ·­
mission of data to th • rece iving te rmin al. The 
tra n mitring termin a l will hold ''Tran mitt ·d Da ta " 
in m a rking con dition during th e int erval be tween 
chara ter or words , a nd at all times when no data 
a re be in g tra n smitted. 

ln a ll sys te m s, th e tra nsmittin g t ·rn1i1n l will not 
tra nsmit data un less a n ON conditio n is pr ·s ·nt o n a ll 
of th e follow in g fo ur sign a ls: 

1. Reques t To Send 
2 . C lear to end 
3 . Data ct R ady 
4. Data T e rmin a l R ead y 

RECEIVED DATA PIN 3: T his signal is generated 
by the rece ivin g dat a set in response to dat a ignal 
rece ived from t ransmittin termin a l , ·ia the tra ns­
mittin g data s ·t . ·Rece ived D a ta' wil l b · he ld in the 
bina ry one (m a rk ing) condition a t a ll ti me whe n 
" R ece ived Lin c S ign a l D etector" is in the OFF 
condition. T hi s is call ed clam ping the !in . 

O n a ha lf-d uplex ch annel, " R ce iv ·d Da ta" 
signal will be held in the binary o ne (marki ng) 
co nd ition when " R eques t To Send" is in Lh<.: ON 
condition and for a brief inte rva l fo llowing the 0 
to OFF transition of ' R equest To Send " s igna l to 

a llow for the compl etion of tra nsmission an d th e 
decay o r lin e rcfl e ti ns . Thi · i call d squ ·I h. 

REQUEST TO SEND PIN 4: This ·ignal is u ed 
to condition the d a ta set fo r data tra n s mi ·sion . On 
simplex chan nel or dupl ex cha nnel , th e 0 
co nditio n m a int a ins the data ct in the tra nsm it 
mode. The OFF conditio n m a in tains the da ta se t rn 
a no n-tran mit mode. 

On a ha lf-dup lex channel, th e 0 condition 
m a in tain . th data se t in the tran mil mod · a nd in­
hibit s the reciv ·cl mode. The OFF co nd it io n m a in ­
ta in s the data se t in th e r ·cc ive mode . 

A tran sition from OFF to On in stru ct · th · u a ta 
se t to me r th e tra n mit tate wh ich turn · n th e 
ca rri e r . The data c l responds by takin su h ac tion 
a ma b(' necc a ry a nd in dica tes corn pkt i n of 
u h act ion b turnin g 0 "C lear T o ·nd . " 

the reby in dicat ing to th e terminal that data ma y be 
tran ·ferrcd on th e inte rchange ign a l " Tran · m it ted 
D ata.' ' 
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A tra nsition from ON to OFF in stru cts the data 
se t to compl ete th e tra nsmi ss ion of a ll da ta wh ich 
was prev iously tra nsfe rred on the interchan ge signal 
" Transm itt ed D a ta' and then assumes a non-
trans it mode o r a rece ive mode, as a ppropria te. The 
da ta set respond s lO thi s in struction by turn in g OFF 
"Clear T o Send " when it is prepared to aga in res pond 
to a subsequent ON co nd ition " R equest T o Send. " 

When " R equ es t To Send " is turn ed OFF, it 
will not be turn ed ON aga in unt il circuit "Clear 
T o Send " has bee n turned OF F by the da ta se t. 

An O N co nd ition is requi red on ' R eq ues t To 
Send'' as well as on "Clea r T o Send " " D ata 
Set R eady" and, where impl e mented , " D a ta T e rm i­
nal Read y'' whenever the tra nsm it ting terminal trans­
fe r da ta on the intercha nge signa l " T ra nsm itt ed 
Data .' ' 

It is permi ss ib le to turn " R eques t To Send " 
0 a t a ny time wh en "Clear T o Send " is O FF , 
regardl ess of the co nd it ion of a ny other int ' r­
cha nge circui t. 

CLEAR TO SEND P IN 5 : A signal genera ted by 
th e data set to ind ica te wheth er o r not the data 
set is ready to tra nsmit da ta. 

The "Clea r To Se nd ' ON co nd it ion tog th er 
with th e ON co nd ition of in ter ha nge signals " R e­
qu est T o Send, ' · " Da ta Se t R eady" a nd , where 
implemented , " Da ta T erminal R eady" will be tran s­
mitted to th e comm unica tion. 

The OFF cond it ion is a n indica tion to the trans­
mitt in g term inal that it should not transfer data 
across the int erface on in terchan ge " Transmitt ed 
Data .'' 

The ON condition of "Clear T o Send" is a 
response to the occurrence of a simult aneous ON 
co ndition on " D a ta Set R eady" and " R eques t To 
Send " delayed as may be appropriate to the data se t 
for establishin g a data communication cha nn el to a 
remote termin al (includin g the removal of the MA R K 
HOLD cl amps from the rece ived data in tercha nge 
circuit of the remote da ta se t) . 

Where " R eques t T o Send ' is no t impl ement ed in 
the data set with transmittin g capabilit y, " R eques t 
To Send " sha ll be assu med to be in the ON con<lition 
a t a ll times a nd "Clea r T o Send ' will res pond 
accord ingly. 
DATA SET READY PIN 6: This signal is used 
to indicate the sta tu s of the local data set . The ON 
condition o f th is signal is presen ted to indica te 

SECONDARY RE CE I VED D ATA P IN 16: This 
circuit is equivalen t to " R eceived Data" 
except that it is used to receive data on the secon­
da ry cha nnel. 

When th e seconda ry cha nnel is u eabl e onl y for 
circuit assurance or to in terrupt the fl ow of da ta in 
the primary ch a nn el, " Seconda ry R eceived Data" 
is normally not provided . See interchange " S conda ry 
R eceived Linc Signal Detec tor. ' ' 

• 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). 
eysup~~'<>us •RUN/STOP key. Disabled, or 

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

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 privileges. Specify 
N or B keyboard. Dealer inquiries invited. 

g~l§(gja[gj O<il15. (5 15) 292-7634 
2330 Uncoln Way, Ames, Iowa 50010 

LIM/TA TIONS 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 WA ITING 
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RECEIVER SIGNAL ELEMENT TIMING PIN 17: 
Signals on this circuit ar u ed to pro,· ide the 
terminal with rece ived sign al element riming infor­
ma tion. The tran sition fro m 0 to OFF conditio n 
ha ll no rma ll y indi cate the ·nt r o f each signa l 

cl ement ' R eceived Dat a." Timing information n 
" R ece iver Signal El ment T iming" shall be provided 
at a ll times when c ircuit " R ece ived Line Signal 
Detector, " is in the ON cond itio n . It may , but 
need not , b pr sent fo llowin g th 0 to OFF 
tran sition of " R eceived Linc igna l D e tector. " 

UNASSIGNED PIN 18: Thi pin may be used by 
the manufacture r for a ny purpose desired. 


SECONDARY REQUEST TO SEND PIN 19: 

This signal is equiva l nt Lo " R ·qu ·st T o end" 

exce pt that it requ es ts th e es tabli shment o f th 

seconda ry channel in stead of requestin g th e establ ish ­

ment of the primary da ta cha nn el. 


Where the seconda ry ·hanncl is used a s a back­
wa rd cha nnel , th ' 0 ·ond it io n o f' " R qu ·st T o 

end ' will di sab le " c ond a ry R eque t T o end " 
and it w ill not be poss ible to co ndition the 
seconda ry cha nn el tra nsmittin g data se t to tra nsmit 
durin g a ny time intcrntl when the prim a ry cha nnel 
tra nsmittin g da ta set is so o ndi tioncd. Wh re 
sy , ~ :n considera ti ons dicta te tha t one or th e 
o ther o f the two chann I · be in tran smit mode a t 
a ll tim es but never simu lta neou ly, this ca n be 
acco mpl ish ed by p rm a n ' nt ly a pplying a n 0 o ndi­
tion to " Second a ry R ·qu es t T o Send " a nd controllin g 
both the prim a ry a nd s 'co ndary cha nn els, in 
complem entary fa shion by means of " R equ est T 
Se nd . ' Alte rn a ti vely. in thi ca e Secondary 
C lear T o Send " need no t I · impl e mented in th n 
inte r face. 

W hen the seco nd ary cha nnel is useable onl y fo r 
circuit assurance or to inte rrupt the fl ow of 
da ta in th e prima ry da ta ha nn el, " Seconda ry 
R eques t T o Send '' will · ' rvc to turn ON th e 
seco nda ry cha nnel carri e r . The OFF condition o f 
" Secondary R equ es t T o Send " will turn OFF th ' 
secondary ch a nnel car rie r a nd th ereby signal a n in­
t rrupt cond itio n a t th e remote end o f the communi ·a­
t.ion cha nnel. 

DATA TERMINAL READY PIN 20 : This signal 
is used to control swit ching o f' th e da ta et to the 
communicatio n cha nnel. The ON condition prepa res 
th e da ta set to be connec ted lO the communica ti n 
ha nnel. 

SIGNAL QUALITY DETECTOR PIN 21: Signa ls 
on th is circuit arc uscJ to indica te wh e ther or n t 
th ere is a high proba bilit y o f a n erro r in the rcu :ived 
da ta. 

As 0 co nd ition is ma in tained whenever th c rl' 

is no reason t b · li evc th a t a n -rro r ha o urrcd . 


An OFF co ndition indi ca te that there is a hi gh 
probabilit y of a n e rro r . Tt m ay. in som e 
in sta nces, be u ed to ca ll a uto mati call) for the 

r tra nsmission o f the pr vio usly tra nsm ill cd da ta 
signal. Prefe rabl y the res po n e of thi s c ircu it sha ll 
be such as to perm it id entifica tion of indi , ·id ua l 
questionable signal elem ent on ' R eccin:cl 
D a ta. ' 

RING INDICATOR (CE) PIN 22: Th · O N condi­
tion of thi s sign al indica tes tha t a ringing sig nal 
is being received on the commu nication cha nn el. 

DATA SIGNAL RATE SELECTOR PIN 2.3: 
S ignal s on thi c ir ·uil a r · used to selec t be t w ·en 
the two data sig na li ng ra te in the case or Jua l 
rate synchronou da ta se t or the two rang'. o r 
data signalin g ra tes in th e case o f du a l range 
no n-sy nch rono u. da ta se ts. 

An 0 co nditi n ·ha ll " lec t th e h ighl-r da ta 
: igna lin g ra te o r ra ng of ra te .. 

The rate o f timing s igna ls, if included in the 
inte rface, sha ll be cont rolled by thi s circuit as may 
be a ppropria te. 

TRANSMIT SIGNAL E LEMENT P IN 24: , 'ig11 a ls 
o n thi s circuit a rc useJ lo prov ide the t ransmittin g 
da ta se t with signa l clem ent t iming in fo rma tion . 

The 0 OFF tra n ·iti on sh all nom inall · indi ­
ca te the cent er o f eac h signa l lc mc nt on •· ra ns­
mitted Da ta .. , Wh ·n " Tra nsmit Signal Ell'r11rn t 
Timing" is imp! ·m ·nted in th e d a ta et, the la ta 
set sh a ll norm a ll y prO\·idc timin g in fo rma tio n on 
' Transmit Sig nal Elem en t Timing whenever th e 
da ta s t is in a pow T o n co nd itio n . It is permiss ible 
fo r the data se t to withho ld tim ing inf(irrnat ion o n 
thi s sign al for ho n pe ri ods prov ided '' R cqucs1 T o 
Se nd " i s in th OFF co n d i t io n. 

UNASSIGNED PIN 25: T his pin m ay be usc-d by 
th m a nu fac tur r fo r any pu rpo c desi red . 

A lth ough rhc ' E I '' pu b li shes a n int t: r-facl' sta nd a rd , 
o me data se t m a nufacture r do no r conform to the 
ta ndard in a ll cas . CHECK the spec ificat ion · o n 

each da ta c t to d ·t rmin c whi ch ignals an· on each 
pin . © 

D & R 2nd-Cassette System 

FEATURES : ~ 
• 	 Sanyo R ecorder M2544A. =-' 
• 	 D igital Counter. 
• 	 Compati b le wi th EASTERN HOUSE 

Software' s High Speed Cassette 
Routi nes - Loads BK in 38 seconds. 

• 	 Includes Interface Module and all Plugs 
& Cables. 

• 	 $83 .00 Ch eck or Money Order . YES! 
Add S3.00 for Sh ipping and Handling. You Can Have 
Canada (U.S. Funds). $6.00 S & H . Mich. 
4% Tax. Charge Card Customers add 5%. You rPETT.. And 

Counter Too.II> CREATIVE SYSTEMSI 

.. P.O. BOX 402C 313 - 771-1392j:EC. ST. CLAIR SHORES, Ml 48080 DEALER S WRITE 
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INTRODUCING 

THE NEW IMPROVED 


BUSINESS ENHANCEMENTS 

COMPUSERVICE BUSINESS 


SOFTWARE 

FOR 


COMMODORE 

Micro Mini Computer World Inc. is an execlu- AND 
sive distributor for the BUSINESS SOFTAPPLE 
WARE developed .by Business ~nhance-
ments Compuserv1ce of Escondido, 

California. COMPUTE 

B.E.C. VALUE ADDED 
BENEFITS e Total commit­

ment to the development of excellent R business software for the 

COMMODORE and APPLE com-
If you are selling or using 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 with 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 MMCWl 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 EW 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) 

DEALER INQUIRIES ARE INVITED 

~~~~COMPUTER WORLD Inc. 
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Solving 
Equations With 
A Computer 
Morv1n L. De Jong 
Deportmen of Motherno 1cs-Physics 
The School of the Ozarks 
Pt. Lookout, MO 6572 
INTRODUCTION 
The re is a la rge body of knowledge, know n as 
" um erical Anal ysis, ' that is us d to o lve pro­
b! ·ms tha t wou ld be e ith r too difficult or too incl'fi ­
c i ·nt to ·olvc with c ith ·r ha nd calcul a tio ns or an 
cl e tronic ca lculato r. The problem · gen ra ll y a ttack­
ed wi th nume ri ca l a na lys i t chniquc req uire e ithe r 
a co mputer or a pro rra mm a bl e cl tronic calcu la tor. 
The purpose o f th is a n id is to show how a ~ w 
techniques from numerical a nal y , is ·a n be u 'cl to 

soh ·e diffi cult equ a tio ns . These technique · do not re­
quire a n y exrraorclin a ry m at hem at ica l kill s; a first 
course in high- school algebra will suffi ce. 

To begin , we will a · um ' yo u ·an h e equat io ns 
o f the typ , 

2x + 5 = - .3 (1) 
This type of equa tio n i solved usin g the ru les: 
RULE (1) The sa m numb r ( r a lg braic cxprc ·sio n ) 
an b' a dd cl or subtra ·ted from both ·ide r an 

equ a tio n . 

RULE (2) Both s ides o f a n eq uatio n can be multi ­
plied or divided by any non-zero numbe r (or algcb ra i · 
ex pr ss io n). 

Thus in Equation ( 1 ), we would first ·ubtract 
fi c from both s ides of th e equatio n a nd nex t bo th 
sides of the equation would be divided by two, g iv in g 
x = -4 as th answ r. An y ·quat io n o f the fo r m 

Ax + B = C (2) 

has a solut ion x = (C - B)/ A, whi ch i · v ·ry easy 
to program in BA IC or FORTRA . T he program 

in Listing 1 doe · thi s. Listing l. Program to solve a 
linear equation . 

10 JNPUT A. B, C 

20 X = (C - B)/A 

30 PRINT X 

40 E D 

Clearl y in this case th probl e m o ul<l just a· well 
have bee n done w ith pe nc il and pa per. W e arc int ·r­
'St din more diffi cult pro bl e ms, but RUL E ( ! ) 
a nd (2) above d es ribc ho w equati o n m ay be m odifi ed 
to get the unknown "x" b y it self on one s ide o f the 
equation , and we will need these rules in what fo llows. 

To the · rules we add a third , namel y 

RULE (.3) In certain cases both s ides of an 
equation may be operated on by the same function 
and the results are still equal. 

To illu::;trate , if x2 = 9, then we m ay opera te on 
bo th s ides or thi s c 1u a ti n with the square roo t l'u11 c­
1ion (SQR in BASIC) to get x = 3. ote th a t this 
technique mi sses th -· a n wc r x = -3, but it illu strated 
the fa t th at ta king the sq ua re r Ol of both sid 'S or 
an ·qu a tio n (usu a ll y) yields a va lid res ult. L ik wise 
o ne can take th e loga rithm ( LOG in BA lC) of bo th 
side of a n equ at io n prov ided we are dealing with 
posit ive numbe rs , and we can ta ke th e ex pon e nti a l 
fun c tion (EX P in BA IC) of both sid e. o f a n equa­
tio n , us ing R LE (3). 

The type o f eq uation ::; th at arc o f interes t in the 
present context can bes t be illu strated by som e cx­
am pl s. H ow would yo u so lve for x in the fo llowing 
quat ion : 

x2 = cos(x) (.3) 
ex - 4x = 0 (4) 
log(x) - cos(x) = 0 (5) 

Th e so-ca lled no n-lin ·ar quation s canno t be 
solved by a s impk a ppli ca tion o f the ru le · g ive n so 
lar. In fact , yo u may be di ·ap po in ted to know th a t 
no sin g! ' technique wiJI so lve a ll po sibl e no n-linear 
equation s. M a n people like m a th em atic becau c it 
sc m s to f !low si mple , ha rd -a nd-fast rule th a t lead 
to a n ·w TS that a rc e ith e r ri gh t or w ron g . O n th e 
·o nt rary, math mati requ ires c rea ti,·ity a nd the 
a bilit y LO view a problem from m any angles. further­
m ore , more often than no t the answer are on ly a p­
proximately o rrec t rather than ab o lu tel · correc t. In 
a n y case, I t u xamin two techniqu es that may be 
used to . o lve th sc diffi cult lookin g equatio ns. 

The Method Of Successive Substitutio n s 

The m e thod of succe si,·e subst itution is o ne o f the 
s imple ·t techniq u · u sed to o lve th e equation . It 
o m s wi th no g u a ra n tee th at it will • ork b ut because 
it is simple it is frcqu ntl y ' o rth trying . 

The first step i to take rhe eq uation to be so lved 
a nd u in g the thr 'c rules g iven in the l ntroduction , 
put th e equatio n in a form w ith x on the left-h and 
side a nd everything I ·con th e ri ght-hand side o f the 
·qu a tion . Fo r example, th e equation x2 = co ·(x) , 
Equat io n (3) a bove, becomes e ith e r x = (cos(x))/x o r 
x = V cos (x). It is ty pical to fin d several poss ible 
forms. Thi s step i u ua ll y descr ibed in tex tbooks by 
tellin g y u t put your equ a tio n in th l' form 

x = f(x) (6) 
In o ur example, f(x) is either cos(x)/x or \Jcos(x) 
cl pcn~ing o n whether we a re using x = (cos(x))/x or 
x = cos('). In any ca -c, th · equatio n is mod ified 
so tha t x is a ll by it · If on one ·idc of the equation 
a nd ver ythin g else is o n the other side . 

T he second step is to guess at a value o f x that 
w ill sat is fy th e eq ua tio n . This is an impo rtan t step 
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because it may clc tcrn 1inc the success uf th· mc thocl. 
If' yuu can nut make a reasonable gues:; by inspection 
of the equ at io n o r from so m e o th er so urce of infor­
111 at ion , then yo u can a lways have yuur compu te r 
prin1 a table of x and l~x) l o sec whc r · tiH y arc 
(a l111 osV equal. For example, if you ar · try ing- to 
so lve x- = cos(x) a ncl yo u have comp let d the first 
step by transforming the equation to x = \Jcos(x) 
the n use your comput er to make a table of x and 
~ cos(x). A few si 111ple ·ta tem ·nt s wi ll suffice, as 

Listin g 2 indica t 'S. B · su1T to b avai lab le to break 
1hc program because it has a n infinit e loop. The 
numbe r · in Table 1 were obtai ne c.I w ith th e program. 

Listi ng 2. Program to compare x wi th f(x) for x = 
\Jcos(x). 

JO X = 0 
20 FX = SQH(COS(X)) 
3 0 PRINT X. FX 
40 X = X + . I 
50 GO TO 20 

Table 1. x QR(COS(X)) 
().0 1.00 

Output of the 0.1 .99 
progra m in 0.2 .98 
Listing 2. cu .97 

0 ..1 .95 
O.:i . ~J '.3 

0.6 .90 
0 . 7 .87 
O.ll .83 
0.9 . 78 
1.0 ./] 

T he values ofSQR(COS(X)) in Table J have been 
truncated to two de ·im a l places. o te in particular 
th a t a t X = 0 .8 th e fun ction f(x) = SQR (COS(X)) 
is O.H3 wh ich is la rg r tha n X, whil · a t X = 0.9 the 
fun cti m is .78 whi h is smaller than X. T hu s, 
·0111cwhere in be tween 0.9 and 0.8 th e function wi ll 
b equal to X and the eq uation x = f(x) will be 
·a ti sfi ecl, g ivin g us the answer. Thus , a good initial 
g-ucss at a so lution is e ither 0.8 or 0.9; either on e wi ll 
do . 

The nex t step in ·olv in g the equat io n by the 
method of successive subs tirution s i. to itera te. What 
thi - means is that we substitute our gues. into f(x ) 
getting a n ew va lu for x. If we call our fir ·t uuess 
x0 th n our n xt gucs: is obtained frurn the eq uat ion 

Xl = f(xo) (6) 
and successive gucsse (o r approximat ions) are ob­
tai ned from the fo llow in g equatio ns: 

x2 = l(x t ), 
x3 = f(:i."j), 

etr . A II of this is handled i11 the program in Li ling 3. 
'tud_y this program to ee how the process i done. 

Listing 3. Program to iterate x \Jcos(x). 

I 0 X = O.B 
20 FX = SQR(COS(X)) 

30 PRI NT FX 

40 X = FX 

50 GO TO 20 


The resu lts obta in ·d from running thl· prugram in 
Listing 3 are giv ·n i11 Table 2 . Af'tcr th ree iterations 
(t hree times through th e infinite loop) the a nswer (w ith 
a sta rtin g guess of 0.8 rad ians) i: correc t to two 
lcc im a l pla ·cs. Aft T 15 tim ·s through th · loop th e 

a nswer is cor-r ' rt 10 s ix decimal places, nam ly 
0 .B24 132. Obviously on coulcl bu ild an ' end" 
condition into the program. Sup po e o u want a n 
a nswer corre ·t to ·ix decim a l place . In sert in g the 
sta tcm ·nts: 

35 IF ABS(X - FX) < .000001 THEN 60 

60 END 
would clo the trick. 

To illu stra t · tlw problems you an hav" try solv­
ing the same equation using th e form x = 
( ·os(x))/x. Simpl y rep lace sta temen t 20 in Listing 3 
with 

20 FX = (COS(X))/X 
and run the program . Rememb r , thi s is the sam 
equation th a t we arc so lvin g but wit h a start ing 
value of 0.8 rad ia ns you obtain the results given in 
Tabl e 3. In th is case the answers d not get closer 
and closer to a so luti n , but th e pro ' ss div rges. 
Your lu ck ha: run out, bu t yo u w •r ·warn ·cl th at the 
me thod does 11 0 1 always wo rk . A way to cell if the 
method is go in g to work is ava il able, but its expla na­
tion is beyo nd the scope of thi art i I . Consu lt th e 
r ·f' T ·nc at th end of this arti I . 

Table 2. Resu lts obtained Table 3. Iterat ion results 
from x = 

x = \Jcos(x) . 
with the form 

(cos (x))/x 

0 .8 = sta ning valu e 0.8 = s1ar1 ing valu · 
0.8'.1468~5BY O.H7 883387 
0.81Y'.l!l+751 0. 739 r2527 
0.826_:H 5t i 0 .9C 8715996 
0.82 3 J 9 ,~7 '.l9 .542078343 
0 .82454951 9 1.58028501 
0 .823!)·16'177 -6. 00+32032£-0:3 
O.ll21 '.l I :i052 - 166.54:.lH2 
0.82+0!l54G7 5. 99~J71l·HlYF-U3 
0.8'.l4 1Hl7 19 16 .66961}2 
0.8'.Hl'.l5007 
0.8-4135566 
U.82-f 130864 
0.8'..41 '.l295!l 
0.82·11 32025 
0 .824 l :~ '.l+·IO 


U.82+132255 


One other illu st ra tion sho uld suffi · b ' fore we move 
LO an ther tc hni 1ue . Conside r Equat ion (4) . It i · 
not in th form x = f(x) , but if wc use R LE (1) 
and add 4x to both sides we get 4x = 3X. Using 
R LE (2) we divide both sides of the quation by 
four to get our requ ired form, namely x = (eX)/4. 
R eplac stat m ·nt 20 in Listing 3 wi th FX = 
EXP(X)/4 and pi k a start in g va lu of ay X = 0 . 
In 15 iterat ions you will have found a solution good 
to six decimal places; X = 0.3574029 ( the traiJing 9 
ma · be uncertain). H owever, the Ou sh of uccess 

http:J9,~7'.l9
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may dra in fro m your ro ·y he ks wh n you rca li z · 
th at thi equa tio n ha two an ·wc r , a nd th m ·tho I 
of successive subs titution s will not work to find the 
o the r answe r . 

H ow du we know th a t tile equation has two 
an swers? If you wr it e a ·ho n prognm to print the 
value o f' eX -4x fo r ome va lu es of x yo u ob ta in th e 
results in Tabl e 4 . ote that the function eX - 4x is 
positi,·e a t x = 0.2 whi le it i. nega ti ve at x = 0.4. 
That m ean th at somewhere betwee n 0.2 a nc.l 0.4 the 
fun ctio n ex - 4x went throu g h ze ro, a nd a t th a t point 
th , equation was sa ti sfi ed . Th a t i · the a nswer we 
found above, n amely x = 0.3574029. ote a lso that 
at x = 2 th fun ction is negati,·e, wh il e a t x = 2.2 th e 
fun tio n is posit i,· . indica tin g th a t a no ther an swer i 
to b fo und bet\. een 2 .0 a nd 2.2. Tr to lln I thi · 
answer with successive sub ·titu tio n ·. 

Table 4. The value 
of ex -4x versus x. 

x EXP(X) - -I ·x 
0.0 1.00 
O.'.l o.+2 
0.4 -0. 11 
0.6 ·0.58 
0.11 -0.!17 
1.0 · 1.2B 
l.'.l -1.+:i 
1.4 - 1.5+ 
1.6 -1.H 
I.II - 1. 15 
2.0 -0.b l 
:u o.n 
:.1 .1 1.42 

The Method Of Interval Halving 

T he fa il urc or th e me thod o f SLIC(l;. ·i \' e ubsri l u t io ns 
to co nvcr re Lo a n a nswer in c Tt a in : ituati ns is 
reason enough to loo k for a nu t her m e thod. Th 
method of interval hal vin g is parti cul a rl y attractive 
be ·ause yo u a re (almos t) guara nt e d tha t it will find 
an a nswer if y u knu\\' th at th e answ r lie· bet we n 
two numbe r " R e fer ao-a in to our problem o f fin ding 
the so lutio n to th e equatio n cX -+x = 0 a nd Table 4. 
Table 4 indi cates that on e an swe r is between 0.2 and 
0.4 and a no th er a n swer is be tw e n 2. 0 a nd 2.2, 
because the J 11n(tio11 r:'· -4x changes s(£:11 011 th se interval . 
The first tcp in th e int e rva l halving meLhod i. to put 
th e eq ua tio n to be solved in th e fo rm 

f(x) = 0 (7) 
a nd to find two ,·a lues o f x (ca ll th em XL a nd XR , L 
a nd R for I ·ft a nd rig ht ) such th a t the fun ctio n f(x) is 
pos iti ve for o ne o f' th e c , ·alu ·so l' x a nd it i · nega tive 
for the othe r . 

Suppose \\' deal wirh our xa mpl e eX - 4x = 0. 
It a lready is in th e fo rm f(x) = 0. Furthe rmo re, le t 
us concentrat e fo r Lh e m o m e nt on th solutio n th a t 
we cou ld no t lincl with th e 111 · tho I o f su ccessiv 
substituti o ns . T h a t solution w · kn ow to be between x 
= 2.0 and x = 2.2. Thu s, XL = 2.0 a nd XR = 2.2 

The second st ·p is to try a \'alu e ul' x ha lf-way 
bc twe ·n XL a nd XR_ . T hi s is wh re th e name · int ·r­
val ha h-ing" ori g in ates. This value of x, call it X]V[ 
( M for middl e) i g i,· n by th e sim pl e ex pression , 

XM = (xL + xR)/2 (8) 
N w comes the tri ·ky pa rt. Suppose f'L i:. the va lu · 
o f th e fun ction whe n XL i.- subs tituted (plugged in) 
in to f(x , and suppo e fM is th e va lue of the fun ct io n 
wh e n XM i · plugged into th e fun ction f{x). ff rh e 
produ ct ( fL . fM) is po:i tivc th n X]V[ li1·s t the I rt 
of th· a nswer just lik ·X L · We know thi s beca use the 
produ ct can onl y b ' pos iti ve if f'L a nd IM h a ve 
th e sam e sign . In thi s ca e . we repl ace XL with a new 
value, namely X]V[ . On th OLher ha nd , if' th e p rodu ct 
(fL . f]V[ ) i.- n ·ga ti ve, th n fL a nd f]V[ have opposite 
·ig n . a nd X]V[ i. to th e right o f th e a nswer . Jn tint 
case we repl ace XR v ith X]V[, giving a new valu e for 
XR . In either case, we ha ve bracketed Lh · answe r in 
an int e rva l half as wid e as th e interva l we sta rt ed 
with . 

R ·pea ting thi s proc ·. s a ll ws us to bracke t the 
a n ·w r in a small a n interval a w w ish, w ith the 
a nswer as accura te as we \·vish . Each ti111 c we 
ca l ul a tc a new XM w ·must tes t th e si gn of th e pro­
duct ( f'L . fM ) to s ·c if X]V[ i to th · ri g l1t or left o l' 
th a nswe r . Ir th e a n swe r \·va · o ri g in a l! kno wn to bt· 
in a11 interva l o f width w , where w i. th e d iffere nce 
between o ur first XR a nd XL rhen a ftn n iterat ion · 
o r re p ·ritio ns o f th e int ' r\' a l halvin g p rnce s th e e r­
ror in th answer is w/2n. Thus, a ft e r 10 it e ration s 
th e ·rru r in th a ns,vcr is ab u t II 1000 ol' the 
o ri g in a l un certa int y in th · a nswe r. 

A program to ·oh-e th e equ a tio n c' - 4x = 0 
\\' ith th e m ethod of' int e rva l ha lvin g is given in 
List in g 4. With little 111oclifi at io n thi s p rogram can 
b ' used fo r o th r equation s as wel l. T h· \'a ri ab le · in 
th e pr gram in Li . tin g 4 are closel y rela ted Lo o ur 
prev io u s discussio n , so no furth er expl a na tio n will be 
g iv ·n. l expect that mos t people can u nderstand 
B I abour as w ·II as a lg ·bra. Tab! · 5 . how the 
a n ·,vcrs ' ' o bt a in fur Goth of th e ·o l u t i rn · tt) th i 
qu ·uio n . total of' 20 itera tio n s a r clom· in the pro­

gram g ivi n g an e rror of les. th a n 0.00000096 if the 
di sta n ·e be tween the u ri g in a l XL a nd XR we re less 
th a n on·. The r undoff e rror in m a n y machine · w ill 
exceed thi ·. 

Listing 4 . Interval halving used to solve ex - 4x. = 0. 

JO f>!P T XL . XR 
20 FO R I = I T O 20 
:IO X i'vl = XI. XR)n 
<Ill Fl. = EXP(XL ) - ~'X I. 

50 Fl\l = EXP(X I) = +' Xi\I 
GO IF FL·F,\l<OTHEN SJO 
70 XR = M 
BO (; 0 1· I 00 
<() XR .'i Xi\l 
JOO l'R INT XM 
110 NE XT I 

Are there a n y pract ica l a ppli cat io n s of' the e techni­
ques for o rdin a r y citi zen . ? The an wcr is ye . . Sup­
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Hard Working Software for PET/CBM@) Micros 

MATRIC~- PRO-GRESS~ TEXTCAST II§ 

MAT R IC expands Com modore BAS IC Th is muluple regression p rogram reads A word processor for 8K and larger 
with fourteen new commands for hand ­ data from tapes or CBM disk. Concaten· mach ines, old or new RO Ms. A ll in 
l ing arrays. ates files. Selects record s. Deletes cases machine language. 

wit h missing data. T ra nsform s variables. 

Generates new variables. Al lows key . Edit with tapes or disks in any combina ­
D isp lay a matrix on the screen and 
board input of means, standard devia­ t ion. Produces A SCII files that can bechange its va lues. T ransfe r data between 
t ions, corre lations. Nam es variabl es . used by o ther programs.matrices or fi li a matrix with a constant. 

T ranspose. Transfer diagonals be tween 
Provides means, standard devia tions, cor· Un f inished words at the end of a li ne matrices, o r from a matrix to a vector, or 
relations; R , R-sq uare, F, degrees of free­ leap to the next line while you type.from a vector to a mat rix . or fi ll a diago ­
dom ; constant and coefficients, betas, Powerful scree n editor wi th full contro lnal with a constant. Do vector or matrix 
Student 's t's. Output to screen. or to over visible cursor . Repeat action on al l add ition, subtraction , multiplication; 
ASC II or CBM printer. keys and commands.elementwise multiplication, division, 

squares. and square root s. Inversion . 
Analyzes 10 pred ictors in 8K; 25 in 16K ; Use printer in typewriter mode. PrintsDeterminant. Eigenva lues and eigen­
45 in 32K. No limit on number of records. files with centeri ng (enhance o n PET vectors of a square, symmetric matrix . 
Approximate timing: % min ute per 100 printer ), u nderlining (reverse on PET 
records with one predictor; 30 minutes printer), right justification, page num ­

Algebraic style syntax. checks for con· per 100 records wi t h 45 predictors . b ers at top or bottom. Set lef t margin
formability, extended error messages. and l ine length . Transmi t s al l NEC Spin­

You get two programs and a manual. writer© characters and commands. 
T he 5K machine language program Program I has elaborated instructi ons , 
comes on tape or d isk wit h a 32-page requires 16K or 32K. Program I I has You ge t o ld and new ROM versions of 
manual. Specify size and R OM set of abbrevia t ed instructions, ru ns in 8K or the program, and revised manual. On 
you r m achine. Price: $ 125. more. Cassette tape: S45 . D isk: $50. tape: $75; on diskette, S80 . 

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

COMPUTE! 

HAS MOVED 


Our New Telephone Number is 
919 275·9809 

We Are Now Located At 
200 East Bessemer Avenue, 
Greensboro, NC 27401 

Our Mailing Address Is Unchanged 
P.O. Box 5406 
Greensboro, NC 27403 
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pose you are paying on a loa n whose balance is BAL , 
usin g equa l monthly pay ments called PMT, and yo u 
have paym ents yet to make. What is the 
equi va lent simple inte res t rate, called the APR , o f 
your loan ? The equa tio n rela ting th e e quantities 1s 

BAL = PMT((l - (1 + I)-N)/I) (9) 

Table 5. Results of the program in Listing 4 . 

XL = 0.3, XR = 0.4 XL = 2.0. XR = 2.2 

X 1\ I XI\! 
!Ur 2. 1 
0 .375 2. 15 
0 .3625 -.175 
0.35625 2 .1 625 
0.359:l75 2. 15625 
O.'.l571l1-5 2. 153 1_5 
cu 70'.l 125 2. l .'i4G!lr 
U.'.l57 2 1875 2. 15390625 
U.:!57226563 2. 1535 1563 
CU57324219 2. 15332032 

.35737:{0+7 2. 15322266 
O. '.Vi 7'.l9i+6 I 2. 15327 149 
tJ.:!5 74 O!J66B 2 . 15329590 
O.'.l574 0'.l5G5 2. 15328369 
0.357400513 2 . 15328980 
0 .357402039 2. 15329285 
0.35H02802 2. 15329132 
0.'.!5740]183 2. 15329209 
o. :l 57 40299:1 2.15329247 
O.'.l5 740211'.! 7 2. 153 _9218 

Not e tha t in Equat ion (9), I is the monthl y inte res t 
ra te, a n I it must be mu ltip lied by 1200 to conv rt it 
lo an a nnu a l rate ex pr ss d in a pe r ·c nt form . [n 
a n y case, I challenge you tu so lve Equ a tion (9) by 
straightforward direc t techniques. R efer to th e 
Jul y/Au gust issue of COMPUTE. for a solu tion of thi s 

quation b inte rva l halv ing. 
l would like to conclude th i a rticle by say ing 

th a t you Jia Ve un i y SeCn the lip of the icebe rg a!) fa r 
as numerical a na lys is is co ncern ed. One of the best 
elemcntar texts on thi s subject is Pete r A. Stark's 
INTRODUCTION TO NUMERICAL 
METHODS, l acmilli a n , 1970. o te th at ma n y 
t ·chniques requin: a knowledge of ca lculus . Yo u may 
wa nt to check your li brary fo r textbooks on rhe sub­
j ct. One last plea : if you a re a h igh chool student 
who is plann in g a ca ree r in com put r cicncc, pi ca · · 
ge t a ll of' the co urses in maLhl'rnatics th a t your . -h o l 
offer:. Altho ugh yo u do no t ha "e to be a 
m a thcmati ·a l geniu s to wo rk in the compu ter fi eld, 
eve ry tool in th e o ld toolbag will be helpful. 

Appendix A. 

T hr mr 1hod of successive sub. titutions is guaranteed to 

cn11 vt·rge to a11 a nswer if 

IF '(x)b l <I 

firs! guL·ss and the a nswer. 

Appendix B. 


The lllL0 tl1 d or i111 T\'al halving will 11111 \Vfll· k Ill rill · 

su1m:wha1 unusual t'LISL' ,f (I cl1 ubk null ILi a pol) 11u111 ial 

cq ua1 ion . F 1r ·xa mpl1 ., if a fa clll r 11f a pul y11 u1 11 ial t•cp1 a1ion 

IS 

(x - 1)2 = x2 - 2x + 1 = 0) 

1he11 the solu1i1 n Hl .~ = l t .11111111 I 1· Ji 111ncl '' irl1 inl <"I'\ ;ii 

li alvi11g. 


Appendix C. 


Ont· 11f tlw 1nos1 p11p11l:ir i1n.11i\'l' I<'( h11iqm·s is k1111w11 

"' ""1011· , 111e1hud CH' rlw :-lt"\\'l11n· R<i ph >1 111 11w1hoil. 11 

wa 1101 111 t· 111 i1 111 n l hr1t· bn .111 , .. i1 n·q uirc» a k111 1\\ll'dgt 

of cal n ilu, . Tlw i1na1i' · f11 nnul ;1 j , : 


xj + 1 = Xj - F(x)lfl(ii) 

when· it i~ ;1 ·s1 11n ·d th .11du· 1·q11 ;i 1io11 i~ i11i1i ;1ll ) in thl' 

fimn F(x) = 0. 


PET and APPLE 11 Users 

P ASC AL 
ABACUS Software makes available its version of TINY PASCALfor 

the users of two of the most popular personal computers. 
TINY PASCAL is a su bse t of the standard PASCAL as defined by 

Jensen and Wirth. It includes the structured programming 
features: IF·THEN·ELSE, REPEAT·UNTIL, FOR TO/ DOWN TO·DO, 
WHILE·DO, CASE·OF·ELSE, FUNG and PROC. Nowyou can learn the 
language that is slated to become the successor to BASIC. 

TINY PASCAL is a complete package that allows you to create. 
comp ile and execute progams written in the PASCAL language. 
You can save source and ob ject code on diskette or cassette (PET 
version only). Comprehensive user's manual included. The manual 
can be examined for $10 (refundable with so ftware order). 

REQUIREMENTS 
PET 16K/32K New ROMS cassette $40 
PET 16K/ 32K New ROM S diskette $35 
Apple II 32K Applesoft ROM w/ DOS $35 
Apple II 48K Applesoft RAM w/ DOS $35 
TINY PASCAL User's Manual $10 •6502 Interpreter Listing $20 

FREE postage in U.S. and CANADA 
All orders prepa id or COD 

lllll!!UlJlll ABACUS SOFTWARE 

llliliLill]J6·ra~d 8~a~ i~~.1 ~ ichigan 49510 
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An Introduction to Small Busin~ 


Software for the PET*. II. 

Can DR. DALEY's offer a better 

Mailing List Maintenance System? 

You've cen them all! Every so ftware sup­
plier offers a mailing list sys tem of some 
~ort or another. Each of them ha~ some ad­
vantages and some di advantage. over the 
other . 

o when DR. DALEY'. decided to offer 
a mailing lis t we fe ll 1ha1 i1 had 10 offer 
some other advantages over all of the 
ot hers. We ha e offered - and old 
omc-mail ing list sy ·tcm before, but 

1hcse offer few things 1ha1 make 1hem 
unique. 

. ERIO S BUSl 1 ESS 
When you wi~ h to purcha. c a software 

sy tem for any business purpo. e you need 
10 give it scri u. and th orough con idcra­
tion. What do you wish 10 accomp lish with 
the oftwarc? What arc your need? How 
can a computer assist you in fillin2 1he -r 
n1.:ed s? \ e ha ve asked thee que ·tions 
numerou ' 1in1c. lll people 1\hC> do mailing. 
\\'ith lists in 1he size range of 500 10 15.000 
names. The result was unanimou> : eve ry­
one has differen t information need . . This. 

f our c. mean · that everyone who buy~ a 
mailing list 5Y\ te111. or an ot her busines 
~oft ware: . must find a pro •ram 1ha1 comes 
close t 10 hi need . ·rhis i' a lime i.:on,um ­
in g, exp~n,ive la\!... We' ve talked with 
bu ~inc men 1\ ho have become fr us I rated 
with 1his JHOce and are read y to thro11 in 
the 101 cl. Another option is to hire a pro ­
grammer 10 write the ,of'lware for y u r 10 
write yo ur own. This can cm1more1han 1h1.: 
co,l f lhe c mputer. 

The las1 option is to find prepackaged 
oft 11 arc 11 h ii.:h each i ndi l'idua l user can 

easily configure to his own needs. Thi~ 
would allm1 each bu~inc'' to cu,10111i1.e it s 
own computcr mainta ined mailing Ii l files 
10, a' i.:10,1.:ly a., i pos> ihk. parallel the cur ­
rt:n1 mai li ng lis t pera1ion . ntil now, 1hi., 
option ha' been virtually impo~ ible 10 
fulfill, from any oftware publi~her. 

IMPLEMENTATION 
Our co111pu1cri1ed mailing Ii t sy~ tem is 

di: ig11ed to be ea~y for yo u. the u,n, 1 bc 
ab le 10 ea ~ il)' configure yo ur file , 10 contain 
information in much th e . amc way as you 
curren tl y are doing. Thi · means les of the 
pain and angu ish 1ha1 freq uentl y acto m­
panic~ 1.:ompu1crilatio11 . 

During lh (' programming 1he auth r wa · 
in frc4ucnl contact wi th po1cn1ial end 
u~er~. The mai n th ought during the 
development phase was 10 make the opera­
tion ca y 10 understand, yet powerful 
enough 10 handle the job. Give the use r as 

the capaci1y of the system is sufficient 10 
allow most any busine s 10 make u e of it. 

The final version will allow records of 
117 USABLE character in length with a 
maxim um of 15 field s within each record. It 
also allow rca onably large capacity wi1h 
multiple di ketlc (max imum of 100 di ­
kettes on a 32 K PET or CBM) files and up 
to 1340 records per diskette . 

WHAT ABO T SO RTI NG? 
We hear this question most frequently 

from you. This is be ·au e sorting is the 
operation that divide. the MAILING LIST 
~Y tern from any mailing Ii l y tern. Why 
so rting? Well i1 i 1hc way that the user can 
do such things as sclc live mailing~ to 
groups with common characteri tics. This 
could include regional mailing • mailing to 
cus tomers of a particular product, mailings 
l pun:ha er or to prospective customers. 
etc ., etc. Or you might wi sh 10 make any 
po sible combina tion of the e categories. 

Try 10 do this on mo t o rdinary mailing 
li st programs. You simply can'1 do it with 
mo. l of the offering. on the market today. 

This ~O rting is done by a "wild card" 
1ypc of ~ort. Thi means 1 hat you can 
pecify the 1.:on1cnt · of an. portion of a 

field f r a match and the computer wi ll take 
any match for the re ·t of the field . Thi type 
of so rt is best illustra ted wi 1h the followin2 
examples: ­
A ort key ca n be : ••R •• 1 

Matches with FO RT# I 
and T4RJ2 1 
and O/o / R@J I 

Our y tern a ll ow I hi type of sorting u ing 
up 10 three field wi1hin each record. Thus 
you ~hould be able to relrieve almost any 
conceivable \ Uh. ct of the files. 

rile organi1a1ion i done using two of the 
field a rt keys . Thi again b u~er . elect­
able . You could, for example, specify that 
you wi h the file to be in Z IP CODE se­
quence or in a lphabetical sequence and all 
records within the file will be sequenced 
with that riclcl . There i also a second sort 
field whkh i' u ~cd 10 ·equencc the filt: 
whe re the first field i the ame. 

WHAT ABO T LABELS? 
\\le hear this one a lm o. t as often as 1he 

C harge to 
yo ur 

MC/ V ISA 

sorting. Well, here 1hi is up 10 you. You 
can, at the time yo u print labels, choose the 
layo ut of the label s, you can also choose the 
number of labels per line . If you wish to 
have a four line address and printed four 
records wide you can do it. 

WHAT ABOUT EDITING? 
Edi tin g is acco mplished at several point s 

in the program . These are at the time of en­
try, before saving the records to the fi le and 
from the disk file. You can easily modi fy 
any record at any of these points. 

This docs not really cover all of the 
operation on 1he files. Space si mply does 
not allow a more complete description of 
the user oriented approach of the program. 

We asked the question: Can we offer a 
better mailing list system? You bet we can! 
I l · · here now . 

HARDWARE REQ IR EMENTS 
Al presen1 thi requires a Commodore 

PET or CBM computer with a dual disk 
drive and a printer. ll is set up to work with 
the Commodore printer or with most any 
other printer. Watch for these programs to 
be introduced for u c with other types of 
popular microcomputers. The APPLE II 
crsion will be available about June I, 1980. 

\ at ch for it! 

ORDERING 
Al 1he present 1i1ne many Commodore 

dea ler do not carry our oft ware . Thus you 
will mo I likely need to either persuade 
them 10 order for you or ca lling us directly 
al (616) 471-5514 anyti me between noon 
and 9 p.m . Eastern time Sunday through 
Thursda y. For only $99.95 plus four pcr­
·ent tax in the talc of Michigan, you get 
1his po11crful , field tested, fully docu­
mc111ed program packaged in a convenien t 
three-ringed binder. 

INVE1 TORY 
We mu t acid thi s nole. There is too little 

·pace to all ow us to describe the INVEN­
TORY ·ys tem adeq uatel y here. It offers the 
ame flexibility as docs the MA ILI NG LIST 

described above, but we can't tell you much 
more. Write or call for details. It a lso is 
priced at $99. 95. 

many op1iom as is feasib le, with th e flex ­ DR. DALEY's Softwa re 
ibilit y to make the grca t e~ 1 pmsible u'e or 425 (;rove Ave., Berrien Springs, Ml 49103
th e file inl'ormalion . Finally, be sure thal Phone (616) 471-5514 

Sun .-Thurs. noon to 9 p.m., Eastern Time 

*Watch for it on the APPLE II. 



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. 9 5 


MUSIC (these tapes use sound) REFERENCE SKILLS VOCABULARY 
•M U-1 Lines and Spaces of the Treble •RS-1 Dictionary Guide Words V0-1 S ynonym Ser ies 

Clef (elementary) (high school and ad ult ) 
(e lementary) •R S-2 Library Terms 3 tapes . ... . . .... ... S21 .00 

•M U- 2 

•M U-3 

Higher, Same. Lo wer 
(e lementary) 

Matching Rhythms 
(e lementary) 

•RS-3 

•RS-4 

(ele m e ntary) 

Making an Outline 
(e lementary ) 

Putting Fiction Books in 

V0-2 

V0-3 

\ ocabulary S e ri e 
(u pper e lementary and high 
school) 
24 tapes .. .. . . .... . s 168 .00 
Antonvm Machi ne 

Alph ahe ti cal Order (e leme ntary)
(e lemenrnry) V0-4 Homon ym Mac h ine 

(e le me ntary) 

•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 end wi th a um­
mary of student performance . 

•Our programs are attract ive and motivating to 
students . 

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

You may wish to order tapes by the MICRODOZEN . Any twelve $7.95 tapes can be 
purchased for $84.00. 



Also from 

MATHEMATICS 

•MA-1 	 Ma th Bid (e le m e ntary) 

• MA-2 	 Count 'Em (kindergart en and firs t 
gra de ) 

•MA-3 S to ry Pro ble ms in Addition a nd 
Subtrac li o n 
(e le m entary) 

•MA-4 	 What umber is Missing? 
(kinderg a rt en a nd firs t gra de) 

•MA-5 	 Ta rge l Ma th 
(e le m entary) 

•MA-6 	 Adding with Objects 
(pr imary grades ) 

•MA-7 	 Subtrac ting with Objec ts 
(prima ry gra des) 

•MA-8 	 Working with Ba si c Addition 
Facts 
(prima ry gra des) 

•MA -9 Wo rking with Bas ic 
Multipl ication Fac ts 
(e le m entary) 

• MA-10 Adding or Subtra cting T\Vo ­
and Three-pl a ce Numbers in 
Columns 
(ele m e ntary) 

•MA-11 	Ma th S hootout 
(e le mentary) 

• MA-12 	Bar Graph (e le m entary) 

•MA-13 	Whi c h Numb er Co m es Next? 
(uses a 3G Light Pen) 
(firs t g ra de) 

MICRO-ED 

•MA-14 	Loco m otive 

(uses a 3G Li g ht Pen ) 
(kinde rg a rt en <md fir s l g rad e) 

• MA-15 Ma th symbo ls: Grea ter Th;in , Less 
Than 
(elem e ntary) 

• MA- 16 Math symbo ls : Gre C1 ter Th <1 n, Ll'ss 
Tha n 
(uses a 3G Lig ht Pen ) 
(ele m entary) 

• MA-17 Addition with Ca rry 
(by Don Ross) 
(e leme ntary) 
$20 .00 

•MA - 18 123 Digit Multi p li ca 1io n 
(by Don Ros ) 
(e le m entary) 
$20.00 

• MA-19 Long Di visi o n 
(by Do n Ross) 
(elem ent ary) 
$20 .00 

SPELLING 

•GR - I 

•GR -2 

• G R-3 

• G R-4 

• G R- 5 

PUNCTUATION 
• PU-1 Run -o n Sente nces • OT-I 

(ele m ent ary) 
• OT- 2•P U- 2 T he Ap os troph e 

(e le m e 111 a ry and up ) 
•OT-3

•PU-3 	 E nd Punc tuatio n 
(e le m ent ary ) 

•OT-4 

WORD DEMONS 	 READING 


GRAMMAR 
Agree m e nt of Subjec t a nd Verb 
(e le m entary and up) 

The Noun 
(e le m entary and up) 

The Verb 
(e le m e ntary a nd up) 

The Ad ve rb 
(e le m ent a ry a nd up ) 

Th e Adj ec ti ve 
(elem e nl a ry a nd up) 

OTHER 
Tra il West 

(e le m e nt a ry through a duli ) 

Direc ti on a nd Dis rnn ce 

(pr im a ry grades ) 

Haiku 

(e leme nt a ry and up) 

Pe t Couns elor 

(a dult ) 


USAGE Send for free catalogue: 
• US- 1 Usage Bo ners 

(e le111 e111ary a nd up) MICRO-ED Inc.• P.O. Box 24156 •Minneapolis, MN 55424 
I ;; rapes .... . .... S99 .00 



• •• •• •• 
•• •• 

•• 

40 COMPUTll September / October. 1980. Issue 6 

Computers 
and The Susan Semoncik 

Handicapped 
Updates to Issue # 5's 
Computers And The Handicapped 
Column: 
Programs 2 and 3, written for the use of the 
Prestodigitizer Board with the handicapped , have 
been updated so that they will both run on either 
Old or New ROM PET Computers . In addition , 
they have both been expanded to allow punctuation 
to be entered, to allow the user to stop the programs 
without turning the computer off, to allow a space to 
be entered in order to separate letters or words in the 
messages appearing on the PET's screen, to allow in­
dividual letters to be deleted , and to allow the clear­
ing of the entire screen - all from codes entered from 
the Prestodigitizer Board ! 

The last four modifications each required 
specialized codes to be developed in both Braille and 
Morse Code. Since program 3 uses only Level I 
Braille capital letters and punctuation , the four 
necessary codes were taken from Level II Bra il le and 
shou ld pose no contradi ctions in this usage . They are 
illustrated below : 

STOP SPACE DELETE CLEAR 

The changes to program 3 are described below: 
The direc tions in Lines 1-8 reflect the above 
mentioned changes. 

1 REM • • • PROGRAM 3 - DIGITIZER BRAILLE • • • 
2 REM 
3 REM WILL ACCEPT LETTERS , COMMA, PERIOD , 
AND QUESTION MARK. 
4 REM USE REGIONS 1-6 FOR THE BRAILLE CELL 
INPUTS; REGION 7 TO END AN lNPUT 
5 REM FOR A SPACE, USE DOT 6 
6 REM TO DELETE A CHARACTER, USE DOT 4 
7 REM TO CLEAR THE SCREEN , USE 4 & 5 
8 REM TO STOP THE PROGRAM, USE 4,5 , & 6 

Lines 9, 300 and 310 are necessary to determ ine 
the proper zero page locat ions for either an Old or 
New ROM PET. 

9 p = PEEK(50003): Q = P" 160:L = 2oo·p + 6 

300 POKEQ,161 :POKEQ + 1,3: POKEL ,221 :POKEL + 1,3 
310 POKE863 L:POKE909 ,Q 

Line 80 enters the end of the assembl y language 
program into memory, storing the ASCII value in 
memory locat ion 922 just before the character is 
printed. 

80 DATAI92 ,0, 16,3, 76 ,63,.3, 177 ,0, 14 1, 154,3,32,2 10,255, 

96 ,-1 


The disassembled listing would then be changed as 

follows: 


910: STA 922 

JSR 65490 

RTS 


By returning to the BASIC program aft r printing, 
line 410 will check to see if location 942 co ntain s a 
96 , which will end the program . Sine 96 repre­
sents a shifted space , this will not affect the appearance 
of what has been printed on the screen. 

400 PRINT" " 

410 SYS(826):I FPEEK(922) 711 96THEN410 

420 END 


Lines 130 and 140 contain the ASCII of space, 

delete, clear, and shifted space in the appropria te 

locat ions . 


130 DATA0,65,20 67 ,44 66 ,7.3,70 ,0,69 , 147.68 .0,72,74,71. 

0 ,75 ,0 ,77, 76 83 ,80 ,0 

140 DATA79,0,78.0 ,8 2 , 84,81 , 32 .0 , 0.0.0.0,0 ,0.0. 0 . 9b.0 , ·~6 . 


0,87 ,0 ,0 ,85,0 ,88 ,63,86 


The fo ur new n ecessary Morse codes were taken 

from specialized vowel s that would not ordinaril y 

be used in this type of comm uni cat ion program . 

They are listed as follows : 


STOP SPACE DELETE CLEAR 

The changes to program 2 are described below: 

The directions in Lines 1-8 reflect the ab ve mentioned 

changes . 


1 REM • • • PROGRAM 2 - DIGITIZER MORSE • • • 

2 REM 

3 RE M WILL ACCEPT LETTERS , COMMA , PERIOD , 

AN D QUESTIO MARK . 

4 REM USE REGION I TO INPUT A DOT ; UEG IO N 2 

FOR A DASH, REGION 7 TO E D I PUT 

5 REM FOR A SPACE, USE .. -.. 

6 REM TO DELETE A CHARACTER , USE .. · ­
7 RE M TO CLEAR THE SCREEN , USE .-.­
8 REM TO STOP T H E PROGRAM , USE ---. 


Lines 9 and 130 are necessary to determin e the proper 
zero page locations for either an O ld or ·w ROM 
PET. 

9 P = PEEK(50003):Q = p • 160 
130POKE5254.4:POKE5255.5:POKEQ,136:POKEQ + 1,19: 
POKE917 ,Q:POKE937 ,Q 

Lines 60-80 enter the end of the assembl y language 
program into memory, with the look- up table pointing 
to the character with the lowest ASCII value used , 
which is 20 for the Delete key . 

60 DATA76, 76 ,3, 169,20, 141,216 ,3, 160 ,0. 174 .2 15 .3, 177 ,0 , 
205,215,3 ,240,12,200 200 
70DATA238,2 16 ,3 , 192 ,0,240 ,17, 76 ,145,3 ,200. l 77 ,0 ,205 , 
213,3,208,237 
80 DATA173 ,2 16 3.32,210,255 96.- 1 

T his change · th e di a em bled li stin g: 

906: LDA # 20 

Since locat ion 984 is keeping track of the ASC H 
value of the character poi nted to in th tab! . it 
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needs to be increased everytime the pointer moves up 
in the table . Also , adding more table values affects 
the table limit to be checked . 

925: 	INC 984 
CPY# O 
BEQ + 17 

Since the ASCH values have kept up with the pointer , 
adding is no longer needed . The ASCII value of the 
character is placed in the accumulator for printing . 

943 : 	LDA 984 
JSR 65490 
RTS 

By returning to the BASIC program after printing, 
Line 140 will check to see if location 984 contains 
a 96 , which will end the program . Since 96 
represents a shift ed space, the appearance of the screen 
has not been affe ted. 

135 PRINT" " ; 
140SYS(826):JFPEEK(984h 96THEN140 
150 END 

Lines 110 and 123 insure all the unused table 
values will be set to zero. 

110 READOP:IFOP = -1THEN123 
123 FORI = 5000T05255:POKEI ,O:NEXTI 

Line· 125 and 126 set the alphabetic cha racters in 

the proper place in this expanded table. 

125 I= 5090 
126 READOP:IFOP = -1THEN128 

Lines 128-130 set the punctu ation characters 
and th e four special chara ters in the proper table 
locations. 

128 POKE5000 4:POKE5001 3:POKE5024 ,5:POKE5025 ,4: 
POKE5048 ,6:POKE5049 ,51 
129 POKE5052 ,G:POKE5053 ,21:POKE5086 ,6:POKE5087, 
12: POKE5152 ,4:POKE5153 ,14 

These programs were also tri ed out a t the M arine 
Science C enter's Communicat ion 's Work hop fo r the 
handicapped . T he blind students in particular were 
excited about the digitize r pad and were able to com­
muni a te to th e d af through rnc:sages ntered on 
th e PET 's screen . U sing thcs pr grams in conj unc­
tion with some other equipment we've been ex ­
per imentin g with gave us so me fasc inating re ults 
th a t we hope to be able to ha re with you in the nex t 
iss ue of C OMPUTE! 

The Delmarva Computer Club 
P.O. Box 36 
Wallops Island, VA 23337 

PET·APPLE·KIM·TRS·80 
Computer Interfacing 

PET · Bidirec1ional Serial and Parallel Interface. (SAD!) $295.00 
Microprocessor bas4.!d. Talk to another computer and a pr inler al the same time. 
Transfer programs between PETs. 32 cha racter buffer. RS-2.32 in and out. Cen­
t ronics compatible. Much more. Packed wi th reatures. 

PEl · RS-232 Addressable Pr1n1cr interface (ADA 1400) 51 79.00 
Complete 1,1i, ith cabl •s. case and power supply. Cassette with programs included. 

PEl Cen1roni 'or C 5530P SPINWRITER (ADA 1600) S 12 .00 
Complete 1,1i,•1th case. cables and connec tors. Thr e position switch for up· 
per/lower case . reve.1 se case and upper case only. Works with WORDPRO and 
BASIC. 

PET Word Processor. On tape · $)9.50, On disk • 49.50 
Compose and pr inl letters. flye rs. ads , manuscripts. etc. Uses disk or tape. 30 
page manual included. 

Analog 10 Digi1al Conversion Systems 
16 inputs · 8 bi ts . O to 5 volts · 80 usecond conversion t ime. Redd temperature. 
lig ht levels. voltages, e tc. Cabling. power supplies software included. 

PET, APPLE. TRS·BO 5295.00 
KIM. Al 165. SYM 5285 .00 

Clock, Calendar , Remot • Con1 1oller (Super X 10) for our compuler , 1295.00 
Transmits to all the BSR X 10 remote control modules (up to 255 devices). 
Stores sequences of control commands that can be init iated b time or an ex· 
tcrnal even such as a switch cJosure. t--\ aintains a month . date . d~y of week . and 
year calendar. Stays on when your computer is off . Complete with cable and 
connectors. PET. APPLE, TRS-60 (spcc il y). 

RS-232 to current loop adoplcr (ADA 400) 12 .50 
Two circu l~ I t:ach dircc:tlon, Run an ~S 232 device oH a cornputcr!il tclct pe 
port or vice versd . Opto1solated. 

All our products are asst:mbled and tested wi th a 30 day money back guarantee. 120 
day limited warrant} . VISA. Maste rcard or check . Add S).00 5 £.H. Foreign orders add 
103 . Mention this magazine and deduct 3 %. 

Colvtecticut 
microComputer, Inc. 

34 Del Mar Drive. Brookfield. CT 06804 
203 775·4595 TWX: 710 456-0052 

DISK DRIVE WOES? PRINTER INTERACTION? 
MEMORY LOSS? ERRATIC OPERATION? 

DON'T BLAME THE SOFTWARE! e.1
"""'"""'\ 

~<' ­

::clIS0·1 IS0-2 

Powe r L ine Spikes. Su rges & Hash coul d be th e culprit ! 

Floppies. p rinters. memory & processor often in teract' 
Our un ique ISOL A T OR S el im1nate equ1 pmen t in teracti on 

ANO curb damaging Power Lrne Spikes, Surg es and Hash. 
'ISOLA TOR ( IS0·1 A) 3 Iii ter isol ated 3·prong sockets ; 
integral Surge/Spike Suppression ; 1875 W Max imum load, 

1 KW load any socket . . . . . . . . . . . . . . . $56.95 
"ISOLATOR (IS0 -2) 2 filter isolated 3-pron!l socket banks; 

(6 sockets total) ; integral Spike/ Surge Suppression; 

1875 W Max load , 1 KW either bank . . . . . . . $56.95 

"SUPER ISOLATOR (IS0-3 ). similar to IS0·1A 
except double filtering & Suppression . _ . . 

"ISOLATOR (IS0 -4), similar to ISO·1A except 
unit has 6 individually filtered socket~ . .. 

"ISOLATOR (IS0­ 5). similar to IS0-2 except 
unit has 3 socket baiks, 9 sockets total . . 

$85.95 

$96.95 

$79.95 
"CIRCUIT BREAKER , any model (add·CB) Add $ 7 .00 
"CK T BAK A/SWITCH/PILOT any model 

(·CBS) ..•............... Add $14 .00 

PHONE ORDERS 1·617-655-1532 
>!SA -
1£7Electronic Specialists, Inc. • 	 ­

171 South Mai n Street . Natick . Mass . 01760 
Dept. C 
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Let Your Pet Play Politics with 
HAT IN THE RING 
A Presidential Election Game 
Thorwald Esbensen 
Here is a timel y social studies game chat readers of 
COMPUTE have permi ss ion to copy for th eir own 
personal use. The program wi ll run on any BK PET, 
old or new . 

HAT IN T HE RING is a two- player exercise 
designed to acquaint students with some of the 
political considerations in volved in running a 
presidential campaign. Each player assum es the role 
of a pres idential candidate - one for the R epublicans, 
the other for the Democra ts. Throughout the exer ­
cise , each candidate makes decisions intended to 
result in a successful campaign. 

At th e outset, each candidat e has 9 unit · of 
priority resources that can be assigned a needed in 
order to bolster the campaign in any of the states . 
T he overall campaign ends after each candidate has 
made , in alternating turns , 10 decisions . 

Within each state, th e o utcome of the campaign 
hinges upon four factors: 

- Media Exposure 
- Personal Campaigning 
- Domest ic Issues 
- International Issues 

Although the weight of these four factors is randomly 
determin ed by the computer, the probabilities are 
that M edia Exposure and Domestic Issues will prove 
to be substan ti ally more powerful in their impact 
than wi ll the facto rs of Persona l Campaigning and 
International Issues . The political situation in each 
state keeps changing as the game progresses. 

As the campaign begi ns, the computer randomly 
chooses the candidate who wi ll have the first turn. 
The computer may be comma nded to do one of six 
things: 

1. Raise funds (in crease resources). 
2 . List the states in which the Republ ican can ­
d idate leads . 
3. List the states in which th e Democratic andi­
date leads . 
4. List the current probable electoral count for 
each candidate. 
5 . List each cand ida tes remaini ng r sou rces . 
6 . G t ready to display th e politica l silUaiton in 
state. 

The 9 resource units that each cand idate has a t the 
beginning of th e game a re th e maximum allowed . So 

there is no po int in a ·king the com put •r to ra ise 
more funds (resources) until some of th ·· e units have 
been used up. H owever , when rhe computer does try 
to ra i e funds , it will yield a result of from 0 to 3 ad­
ditional resource units . 

Let us say th a t th e candidate hooses Comma nd 
umber 6. The computer now asks the candidate for 

th e na me of a state , a nd then displays the political 
situat ion in that sta te . The number immediately 
fo llow ing the na m of a state repr sent the n umber 
of electoral votes th a t the sta te can cas t for a 
pres idential candida te. The candidate with the 
highest total of political points in a state (the combin­
ed points for Media Exposure, Personal Campaign­
in Domestic Issue , a nd Internationa l Is. uc ) will 
win a ll of that tatc ' el ec toral vote at the ·nd of the 
game . 

The candidate can affect the politi cal situation in 
any state by committing some resource un its to tha t 
sta te. When resources a re comm itted , th·y have a 
multiplier effect on the ca tegory to whi h th y a re 
com m itted . For exa mple, if the trength or Media 
Exposure is a given sta te is 15 , and if 3 resource 
unit · are then committed to th at category in this 
stat " th e new M edi a E xpo ure strength in the state 
b ·comes 15 x 3, or 45. If a candida te commits more 
re ·ources tha n the cand idate has, th is blunder 
auromatically res ult s in the election of th e opponent. 

The fift y rates, plus the Distri ct of Columbia 
(abbreY iated D .C.) have 538 electo ra l votes in all. 
A1 th , end of the ga me, the candid ate.: with a majori ­
ty of th ese electoral votes (2 70 or more) wins the 
game. 

Readers who do not wish to spend th eir tim e co­
pyin g th e follow in g progra m list ing may ·pend $9.95 
for a copy of th e progra m tape it elf from -1. IC RO­
Ed, Inc., P .O. Box 24 156, Minn eapolis , linnesota , 
55424 . 

9 POKE59468 , 12 

10 PRINT " Rttttt ~~~~~~~~~COPY RIGHT 19 80 ": 


-. PRI NT " t~ ~~~~~~~~.r.MicRo-EDr, INC ." 
12 PRINT "t~~··~~~~~P . O . BOX 241 56" 
13 PRINT"t~~~~ ~ ~~~M INNEAPOLIS , MINN ESOTA ..., 

-.55424 II 

30 NM=INT(RND(TI)*2)+l:IFNM=lTHEN 1$= "REPU 


-.BLICAN":N2$="DEMOCRATIC" 

40 IF NM =2THENN1$= "DEMOCRATIC":N2 $= "REPUBLI 


-.CAN" 

60 SP$= " 


II 

80 DIMST$ (52), EL% (51), P% (51) , PP% (51), 

-.M%(51) , MM %(51) ID%(51) , DD%(51 ) 
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8 5 DI MT % ( 51 ) , TT% ( 51) , I% ( 51 ) , II % ( 51 ) : R= 9 : 
· RR=9 : FORZ =l T02000 : NEXTZ:TU=l 

100 	 PRINT"lltH " 
102 PRINT"L******************************* 

,**** 
103 PRINT"L**** Q.ll 

.Q.ll * 
104 	 PRINT "L****~- HAT I N THE RING , 

- -~ * 
1 05 	 PRINT"L**** ' 

* 
106 PRINT "L**** A PRESIDENTIAL ELECTION , 

·GAME * 
107 	 PRINT"L**** 

' 	 * 
108 PRINT"L******************************* 

• **** 
110 	 PRINT"Ltt***READ PRINTED INSTRUCTIONS • 

•FIRST ." 
120 GOSUB19000 
130 FORZ=lT05l : READST$(Z) ,EL%(Z) : NEXTZ : 

·READM$ , P$ ,D $ , I$ 
150 PRINT"fiLHHtHHPREPARING POLITICAL , 

•SITUATION" 
200 FORZ=lT05 l:M %=INT(RND(TI)*l0)+1 
207 M%(Z) =M%(Z )+M% 
210 P%=INT(RND(TI)*5)+1 
212 P%(Z)=P%(Z)+P% 
220 D%=I NT(RND(TI)*l0)+1 
222 D%(Z)=D%(Z)+D% 
225 I %=INT(RND(TI)*5)+1 
22 7 I %( Z)=I %(Z)+I % 
235 MM %= INT (RND(TI)*l0)+1 
237 MM% ( Z)=MM%(Z)+MM% 
240 PP%=INT(RND(TI) *5)+1 
242 PP%(Z)=PP%{Z ) +PP% 
245 DD%=INT(RND(TI)*l0)+1 
247 DD%(Z)=DD%(Z)+DD% 
250 II %=INT(RND (TI)*5)+1 
252 II %(Z)=II %( Z)+II% 
260 T%(Z)=M%(Z)+P%(Z)+D%(Z)+I%(Z) 
265 TT%(Z)=MM %(Z)+PP%(Z)+DD%(Z)+II%(Z) : 

•NEXTZ 
280 K=0 : Tl=0 : T2=0 
285 IFYl+Y2=20THENTU=l0:GOT04000 
290 IFC=2THENC=0 
300 C=C+l : IFC=lTHENPRINT "fiL " ; Nl$ : Yl=Yl+l 
310 IFC=2THENPRINT"fiL" ; N2$ : Y2 =Y2+1 
315 TN=TN+l : IFTN=3THENTU=TU+l: TN =l 
320 PRINT "LCANDIDATE ' S TURN NO . " ; TU : 

•PRINT "L(CHOOSE NUMBER BELOW)" 
325 PRINT"EEEEEEEEEEEEEEEEEEEEEEEEEEE" : 

·PRINT"Llf RAISE FUNDS (INCREASE , 
·RESOURCES ) " 

335 	 PRINT"tL2f LIST THE STATES IN WHICH • 
·THE":PRINT"'f**";Nl$;" CANDIDATE, 
•LEADS ." 

340 PRINT"tL3f LIST THE STATES IN WHICH • 
·THE":PRINT "'f** "; N2$ ;" CANDIDATE, 
·LEADS." 

345 PRINT "tL4f LIST CURRENT ELECTORAL • 
·COUNT FOR" : PRINT"i**EACH CANDIDATE ." 

350 PRINT "tL5f LIST CANDIDATES' REMAINING • 
·RESOURCES ." 

355 PRINT"tL6f GET READY TO DISPLAY • 
•S ITUATION ": PRINT"t**FOR A CERTAIN • 
·STATE . II 

357 GETG$: I FG$ <> ""THEN357 
360 GETG$:IFVAL(G$) <10RVAL(G$) >6THEN360 
365 IFG$="1 "THEN1000 
370 IFG$= " 2 "THEN2000 
375 IFG$= "3 "THEN3000 
380 IFG$ =" 4 "THEN4000 
385 IFG$= "5 "THEN5000 
390 IFG$= "6"THEN6000 

It reteaches the 4 basic arith · 
metic operations step-by-step. 
PET PROFESSOR includes 71 programs that 
reteach th e four fundamenta l arithmetic opera· 
lions for whole null}bers , fractions and decima ls 
by providing more tha·n just practice drills. Each 
program includes a complete tutorial sequence 
that takes a problem apart. then leads the student 
step-by-step throug·h solving it. 

Each progra m covers a single objective to 
allow the teacher to select the skill to be r.ein · 
forced . It states the objective , supplies vocabulary, 
displays an example. then leads the student step· 
by-step through other examples . When the 
student is ready. a quiz requiring writin g is given . 
th en sco red by the computer. Every program has 
been ca refully selected. A ll problems were written 
by teachers and tested in classrooms. 

Use PET PROFESSOR to supplement class­
room instruction in individualized or traditional 
programs. Availa ble for PET 200 I Series. Will 
run within 8K on any PET. 

•Whole numbers-26 programs @ $190.00 
• Fractions-24 programs @ $140.00 
• 	 Decimals-21 programs @ $125.00 

Buy all 3 for $399.00. Save S56.00! 
nd 55 00 for mooe in lo. sampl • tap [, hipping 

(d du t d from tOtdl pur ha e). 

List o 	oth r du ational program a ailabl on request. 

Melad Associates, Inc. 
P.O. Bo 159. Milltown . N.J. 08850 • (20 I) 828-3682 
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1000 PRINT"fi":NR=INT(RND(TI)*4) 6330 IFG$="N"THEN150 
1017 IFC=lTHENRl=R:R=R+NR 6335 PRINTPL$:PRINTSP$ 
1020 IFC=2THENR2=RR:RR=RR+NR 6350 PRINTPL$:PRINT"TO WHICH CAT EGORY? , 
1030 IFR>9THENR=9:NR=R-Rl , (..r.M7P7D7r0R ..r.I[)" 
1035 IFRR>9THENRR=9:NR=RR-R2 6360 GETC$:IFC$ <> "M"ANDC$ <> "P"ANDC$<>"D"AN 
1040 PRINT"..r.ttttINCREASE IN YOUR RESOURCE , ,DC$ <> "I"THEN6360 

,uNITS:r";NR 6365 PRINTPL$:PRINTSP$ 
1060 
2000 

GOSUB19000:GOT0150 
PRINT"fi";Nl$;" CANDIDATE LEADS:t": 

6370 PRINTPL$: PRINT"HOW 
,..r.9r) II 

MANY? (.cli'. TO , 

,fORZ=lT051 6380 GETR$:IFVAL(R$) <1THEN6380 
2020 IFT%(Z)>TT%(Z)THENPRINT"..r.";ST$(Z) ;EL% 

,(z) :CT=CT+l 
6400 
6410 

IFC=lTHENR=R-VAL(R$) 
IFR<0THEN8000 

2030 IFCT=20THENGOSUB19000:CT=0:PRINT"fi" 6420 IFC=2THENRR=RR-VAL(R$) 
2040 NEXTZ 6430 IFRR <0THEN8500 
2050 CT=0:GOSUB19000:GOT0150 6450 IFC=2THEN6700 
3000 PRINT"fi";N2$;" CANDIDATE LEADS:t": 6500 IFC$="M"THENM%(K)=M%(K)*VAL( R$) 

,fORZ=lT051 6510 IFC$="P"THENP%(K)=P%(K)*VAL(.R $) 
3020 IFT%(Z)<TT%(Z)THENPRINT"..r.";ST$(Z) ;EL% 6520 IFC$="D"THEND%(K)=D%(K)*VAL( R$) 

, ( Z) : CT=CT+l 6530 IFC$="I"THENI%(K)=I%(K)*VAL( R$) 
3030 IFCT=20THENGOSUB19000:CT=0:PRINT"fi" 6550 GOT0150 
3040 NEXTZ 6700 IFC$="M"THENMM%(K)=MM%(K)*VAL (R$) 
3050 CT=0:GOSUB19000:GOT0150 6710 IFC$="P"THENPP%(K)=PP%(K)*VAL(R$) 
4000 PRINT"fi":FORZ=lT051 6720 IFC$= "D"THENDD% ( K) =DD% ( K) *VAL ( R$) 
4020 IFT%(Z)>TT%(Z)THENTl=Tl+EL%(Z) 673 0 IFC$= "I "THENII % ( K) =II% ( K) *VAL ( R$) 
4025 IFT%(Z)<TT%(Z)THENT2=T2+EL%(Z) 6750 GOT0150 
4030 NEXTZ 7000 DATA ALABAMA,9,ALASKA,3,ARI ZO NA,6, 
4032 IFYl+Y2 <>20THEN4040 ,ARKANSAS,6 
4035 IFTU=l0ANDTl>T2THENPRINT"fitt..r.";Nl$;"7 7010 DATA CALIFORNIA,45,COLORAD0, 7 , 

,CANDIDATE WINS!!":END ,CONNECTICUT,8 
4037 IFTU=l0ANDTl <T2THENPRINT"fiH..r." ;N2$; "7 7020 DATA DELAWARE,3,D .C.,3 

,CANDIDATE WINS!!":END 7030 DATA FLORIDA ,17,G EORGIA,12,HAWAII,4 
4040 PRINT"£t";Nl$:PRINT"tCURRENT , 7050 DATA IDAH0,4,ILLINOIS,26,IND I ANA,13, 

,ELECTORAL COUNT:";Tl ,IOWA,8 
4050 PRINT"..r.ttt";N2$:PRINT"tCURRENT , 7060 DATA KANSAS,7,KENTUCKY,9 

,ELECTORAL COUNT:";T2 7070 DATA LOUISIANA,10 
4060 PRINT"tt":GOSUB19000:GOT0150 7080 DATA MAINE ,4,MARYLAND ,10, MAS SACHUSETT 
5000 PRINT"fit";Nl$;" RESOURCES:";R: ,s,14,MICHIGAN,21,MINNESOTA , 10 

,PRINT"tt";N2$;" RESOURCES:";RR 7090 DATA MISSOURI ,12, MISSISSIPPI , 7, 
5010 PRINT"tt":GOSUB19000:GOT0150 ,MONTANA,4 
6000 PRINT"fiWHICH STATE DO YOU WANT"; 7100 DATA NEBRASKA,5,NEVADA,3,NEW , 
6020 INPUT"771'''";ST$ ,HAMPSHIRE,4,NEW JERSEY,17, NEW , 
6030 IFST$="1"THEN6000 ,MEXIC0,4 
6040 K=K+l 7110 DATA NEW YORK,41,NORTH CAROL I NA,13, 
6050 
6060 

IFST$(K)=ST$THEN6070 
IFK >51THENK=0:PRINT"ttNO SUCH STATE. , 7120 

,NORTH DAKOTA,3 
DATA OHI0,25,0KLAHOMA,8,0REGON,6 

,TRY AGAIN.tt" :GOT06020 7130 DATA PENNSYLVANIA,27 
6065 GOT06040 7140 DATA RHODE ISLAND,4 
6070 PRINT"fi" 7150 DATA SOUTH CAROLINA,8,SOUTH DAKOTA,4 
6080 PRINT"..r.";Nl$ 7160 DATA TENNESSEE,10,TEXAS,26 
6085 PRINT"tSITUATION IN" 7170 DATA UTAH,4 
6090 
6100 

PRINT"..r.t";ST$;EL%(K) 
PRINT"EEEEEEEEEEEEEEEEE 

7180 
7190 

DATA 
DATA 

VIRGINIA,12,VERMONT,3 
WASHINGTON,9,WEST VIRGI NIA,6, 

6110 PRINTM$;M%(K) :PRINT"t";P$;P%(K): ,WISCONSIN,11,WYOMING,3 
,PRINT"t";D$;D%(K) :PRINT"t";I$;I%(K) 7200 DATA "..r.MrEDIAt'''''EXPOSURE • . ... ", 

6120 TP$="..r.ttTOTAL POINTS " ,"..r.PrERSONALt''''''''CAMPAIGNING •. " 
6125 
6170 

PRINTTP$;"r";T%(K) 
PRINT"h":PRINTTAB(20);"..r.";N2$: 

7205 DATA 
,. " 

"..r.DrOMESTICt'''''' ' 'ISSUES •..... 

6190 
6195 
6200 
6205 
6210 
6220 
6230 
6232 
6235 
6300 

,PRINTTAB(20);"tSITUATION IN": 
,PRINTTAB(20); 

PRINT"..r.t";ST$;EL%(K) 
PRINTTAB(20); 
PRINT"EEEEEEEEEEEEEEEEE 
PRINTTAB(20);M$;MM%(K) 
PRINTTAB(20) ;"t";P$;PP%(K) 
PRINTTAB(20) ;"t";D$;DD%(K) 
PRINTTAB(20) ;"t";I$;II%(K) 
PRINTTAB(20); 
PRINTTP$;"r";TT%(K) 
PL$="httttttttttttttttttttt" 

7210 

8000 

8010 

8020 
8500 

8510 

8520 

DATA "..r.IrNTERNATIONALt4'''' ' ' ' ''' ' 'IS 
,suEs .....•• " 

PRINT"fi..r.ttt7HSORRY. YOU HAVE , 
,OVER-COMMITTED YOUR" 

PRINT"..r.tRESOURCES . THE ";N2 $ ;" , 
,CANDIDATE WI NS" 

PRINT"tt7777777777..r.END70F7GAME":END 
PRINT"fi..r.tttH7SORRY . YOU HAVE , 

,OVER-COMMITTED YOUR" 
PRINT"..r.tRESOURCES. THE ";Nl$;" , 

,CANDIDATE WINS" 
PRINT"tt7777777777..r.END70F7GAME":END 

6305 
6310 

6320 

PRINTPL$ 
PRINT"WILL YOU COMMIT RESOURCES? , 

,(..r.Yr OR ..r.Nr)" 
GETG$:IFG$<>"Y"ANDG$<>"N"THEN6320 

19000 

19010 
19020 

PRINT"tHH7PRESS ..r.SPACE7BARr 
,CONTINUE" 
GETG$:IFG$ <> " "THEN19010 
RETURN 

TO , 

(§ 
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PLEXI VUE™ 

SOLAR SCREEN 


DRAMATIC IMPROVEMENT? 

.;:: ~cmmodore PET 
- 01001 •~""' 

I : 


SOLAR SCREEN 
We urge you to read this and consider our PLEXl­
VUE High Contrast SOLAR SCREEN. You will 
sec it is a small price to pay for a big improvement! 
Some consider it as an Rx for tired eyes! As you will 
see from our offers, you can even get one FREE! 

CONTRAST ENHANCEMENT 

IS IT FOR YOU? 


We have all experienced the eyestra in acquired 
from sitting in front ofthe computer for too man y 
hours playing games or working . That is now a 
thing of the past due to recent developments in the 
area of CONTRAST ENHANCEMENT. First, 
the cons truction of most home computers is such 
t~at generally the CRT screens are of a phosphor 
hght gray in color , which makes it difficull to 
di tinguish between the white leucrs and gray 
background. The former method was to 1urn the 
CRT brightness up which increased con1rast but 
also increased GLARE. This is where the 
eyestrain comes in . What you need is something 
1ha1 will INCREASE 1he CONTRAST while 
DE REA I G the GLARE. Several products on 
1he marker will accomplish thi s but 10 differenr 
degrees of success and a drasti c difference in cos1, 
as yo u will sec. 

OUR PRODUCT 
We produce the PLEXl-VUE High Contra t 
SOLAR Screen from General Electric LEXAN 
which is unbreakable. It is neutral in color a nd will 
work wi1h a ll phosphor sc reens including green . 
This SO LAR LEXAN is a sixteenth of an inch 
thick and mounts to your computer within a 
minute after you receive it. You do not need tool 
of any kind . you jus1 strip off the ma king from 
1he foam adhes ive and apply the unit to the front 
of th e computer! Then you are ready 10 enjoy the 
DRAMATIC difference in viewing WHITE lct­
1ers on a BLAC K screen . Or if you have a GREEN 
phosphor sc reen you will see GREEN letters con­
1ras1ed again t BLACK as you do on the expensive 
WA G and IBM ompmers! You wi ll a lso nor ice 
that lon g period of act ivity at the computer wi ll 
nor bring on 1he resultant eyestrain that normally 
accom panies GLARE . You 've been driving int o 
the sun and noticed the difference when you put 
on a pair of polarizi ng sunglasses; thi s is the kind 
of cha nge you will ee by installing PL EX I-VUE! 

YOU BE THE JUDGE! 
,.. ~ 
• ' 

\ 

SATISFIED USERS! 
We have been producing and selling the PLEXl­
VUE for about a year and a half and have quite a 
following among users . We have so ld to a large 
number of Colleges, Universities, Schools, 
Lawyers, C.P.A. 's, Doctors, Hospitals and 
Laboratories. We know they are pleased because 
they immediately re-order more PLEXl-VUEs for 
other computers. Testimonials from users range 
from, "AMAZING!" to" . . . really like it, enter 
my order for another! " Don ' t take our word for 
it, ask somebody who owns one! 

THE COMPETITION 
The SUN-FLEX Optical Fi lter at $20.00 for the 
smallest version, consists of a fine screening 
material with a plastic border. It increases con­
trast but creates a moire effect on 1he sc reen if 
your program has animation. It wi ll also bother 
you if you have any degree of as tigmatism . You 
can blow through the fi ne screening material, and 
have to be very careful not to damage it. 

The POLAROID CP-70 Polarization Filter also 
increases contrast a nd decreases glare. It costs 
from $26 .00 for a formed plastic filter or from 
$68.00 for laminated glass versions. Bracket s a re 
provided for mo unting. 

The GLARE-GUARD by Optical Coating 
Laboratory sells for $95 for certain computers only. 
It is a very high qualit y circular polarization material 
laminated between two pieces of renection cancelling 
coated glass. It's thick and heavy, and require 
special mounting. Used in some expensive terminals. 
Material can be purchased for cu tom fabricaLion for 
small computers. As with the SU -FLEX AND 
POLAROID versions the reens look " added on " 
due to the way they arc mounted. 

SOME OTH ER COMPANIES PRODUCE A 
MYLAR FILM THAT YOU WET AND APPLY 
TOTHECRTTODARKENTHESCREEN . WE 
WILL NOT MENTION THEM ANY FUR­
THER THAN TO SAY THEY ARE A RIP-OFF! 

DRAWBACKS 
We. like other manufacturers of contrast enhance­
ment devices do nol recommend 1heir use if you in­
1end to use a lighl pen. Since the sc reens cut 
GLARE, they also reduce light intensity which is 
needed by the photocell in Lhe pen . Our screen 
works with some pens, but we would rather caution 
you than disappoint you after you purchased it. 

FREE TRIAL OFFER 
We urge you to test the PLEXl-VUE Screen now . 
Order one for our 30-day no obligation trial. See 
the dramatic difference it makes on your com­
puter. See how much easier it is to read te.xt with 
the higher contrast, and how much more you en­
joy your computer. Your friends will notice the 
new appearance as the above photos show. We 
can make this offer because we have a QUALITY 
PRODUCT, at a REASONABLE PRICE that we 
feel will meet with your approval, if you will GIV C: 
IT A TRY! 

After you have used it, decide if you want to keep 
it. If you do you'll own the most affo rdable con­
trast enhancement device on the market. If for any 
reason you're not completely sati sfied, simply 
return your screen with-in 30 days for a prompt 
and courteous refund . You can't lose! 

To order your PLEXl-VUE for our free trial 
impl y end you r personal check or money orde; 

for S 14.95 + S 1.00 Shipping. We accept 
MASTERCHARGE or VISA ! Give ACCOUNT 
NUMBER, INTERBANK NUMBER, EXPIRA­
TION DATE, AND SIGN your order. Give 
Model Number needed from CHART: 

PX! = PETs/CBMs with METAL CRT Cases . 

PX2 = PETs/ CBMs with PLAST IC CRT Cases . 

PX3 = NEW 80 Character CRT CBMs . 

* * FREE PLEXI-VUE! * * 
Order a SOFTPAC-I at the Regular price of$34.95 

$1.00 Shipping and we'll GIVE you the PLEXI­
VUE FREE! The 30 day TRIAL OFFER applie to 
both! (You must return BOTH for a refund.) 

SOFTPAC-1 contains I 7 programs on DISC or 
TAPE (SPECIFY) in a Notebook wi th Back-up 
copies, printed instructions & progra m listings! 
GAMES W/ SOUND too! 

ORDER FROM : 

COMPETITIVE 

SOFTWARE 

21650 Maple Glen Drive 
Edwardsburg, MI 49112 

http:of$34.95
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mu t b in place , te hniqu cs studi ed and rev iewed , 
som o r th e simpl · a lgorithms FOR- EXT loops, THE FIRST 
IF-THE i , logic sta tem ents A D , OR , O T mu st 
be read y w ol -, u ·eel w ithout he ita tion. 

Organizat ionANNUAL 
The idea o f' a 'Ontcst a ppealed to th e ·xp Tie n -e el 
computer teachers in o ur areas who res pund ·d to a 
phone ca ll samplin g 15 schools kno wn tu have 

mic roco mputers, o r te rminal s ace ·ss in g a m a inframe . 
A m a ilin g for o rga n iza tion w nt out th re· munth s 

COMPUTER 
before th ' ex pected contest date. Six t<'a cli e rs a ndPROGRAMMING 

CONTEST 
(of Herkimer, NY) 
E. Q. Corr 
Planetarium Director 
Herkimer BOCES Planetarium 
Herkimer, NY 13350 
They cam e fro m 40 miles away . So m e brought their 
own PET ' s with large keyboa rd s b a u · · th ey 
want ed n pa rt of our litd e k yboard s. Th · lo ne Ap­
pl rr a rri ved a nd fortun a tely we had pla nn ed a se­
cond one for them. These kids were confident a big 
ho n o f cocky, quite determin cl a nd pla nn ed to win 

a tim ed probl e m solving co ntes t. Thr ' -a nd-a- ha lf 
ho urs la te r th ey left , onficl ·nt , d ete rrnin ·cl to win 
the next contes t , pe rh a ps in co ll ege. 

And durin g th at time, the 31 cont es ta n ts did 
warm-up exercises engaged in a two p ro bl em con­
te ·t , p li shcd o ff 90 ha mbu rge rs, Ii l n cl c: n ­
thu ·ias tica ll y t I ctures on Fo nra n a nd a slide 
shown o n th e histo ry o r dig it a l computer l ·cl1nology, 
rece ived th eir prizes and visited a mini111i crocom­
put r fair set up b y local comput er ve nd rs. The ac­
tua l time lr eclulc appears in T a b le I . 

Why Programming Contests 

I do no t know o f research whi ch indica te the m ind 
in crease it s power and capac it y by compe tit io n . I r i 
obvious howe\·e r , th at a · ·tern of prop T in ·truct ion 
a nd training with compe tition produces desirable 
result s. T he p rograms fo r th a thletica ll y ap t ar · a 
pa radi gm wonh y of imita ting. Ath letics produce · 
ve ry li ttle in th e ex port m a rket to a id in th e bala nce 
o r pay m e nts howeYer. But co mput e r tec hno logy a nd 
so ftw a re has in co m e valu e to the CUUlllry in te rm s Oi' 
l>illi c ns o f do ll a rs ove r a lo ng pe riod of' ti rnc. 

M o reove r , di sc ipl ine, cha ll e nge a nd associa tion 
with p ·ers n a co mpetitio n is a tool fo r scl f­
ca libra tio n . The n , th ere is th e xhil a rat ion of t ret­
chi ng to th e li mit of one inh e re nt capabi li t ic . In a 
contest, the kids g row in. tat urc and se lf~e tee m , and 
th at's o bviou fro m even a cursory ob c rva tio n . 

Th pract ice a nd tra ini ng fo r co mpetition is, of 
co ur c, th e mo t \·a luab le pa n o f' it a ll. ll the ba ·ics 

two o mmunit y co ll ege stude nts attended th a t lirsl 
m ee tin g. They we re th e nucle us for sample probl em s 
cl m on ·tra tin g th · po t nti a l skill o f co ntestan t '. A 
m embe r o f thi s g r up d ec ided th e re should be pri z ·s 
for th · winn er a nd undertoo k ge ttin g cont ri b uti ons. 
The college stud "ll t o ffe red LO ge ne ra te a ra nge o r 
probl em for th e conte t. The res idue of ta k · co n ­
sisted o f' th· ph y ica l fac iliti c-, spea ke r , publi cit y, 
regis tra tio n, th e mi n i-fa ir · orga ni za tio n , co r­
r" ·po ndence, r "frcshment s co ntes t rul 's, j udgin g, 
se lec ting a fin a l da te, a rra n gin g comput ers a n I co n ­
tac tin g suppli e r for lite ra ture . 

Of co urs , w · had two m o nt h. for all that. 

R egistration 

With a el a te sc i 'C ted , a Saturday in Ap ril. there was 
a hope th a t the re wo uld be n o student e en ts in con­
fli ct. It pro \·ed a n u n fo rtun a te cho ice. wl' lo: t a 
num ber o f loca l schools · conte ta nt s to a track 111 -c l . 
Which may cl ·mo nst ra tc so m et hin g abou t th · na ture 
o f' a n u m b T o r k id in vo lved . T he y arc a lso a tlil e tes. 
Within a week, a ll but 2 rea m s had sent th regi ·tra­
tio n fo rm s, and th e fin a l pre-contest rcg-ist ra tion was 
32 ·tudc n ts. 

Sudden Death 

The cornmiU eL' agreed th a t co nt es ta nt s w u lcl be paired 
as tea m s. There we re seve ra l reasons , bu l f'undam cn­
ta ll , th e purpo ·e was to assure th a t th e rnax illl Lllll 
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PET and the 
IEEE488 Bus 

(GPIB) 
by E. Fisher and 

C. W . Jensen 

This is the only complete guide available on 
interfacing PET to GPIB. Learn how to program 
the PET interface to control power supplies, 
signal sources, signal analyzers and other 
instruments. It's full of practical information. as 
one of its authors assisted in the original design 
of the PET GPIB interface. 

#31-4 $15.00 

NEW PET 
edition 

Some Common 
BASIC Programs 
by L. Poole. M. Borchers, 

C. Donahue 

76 Programs you can use even if you don' t 
know BASIC. This book gives you a variety of 
math power including personal finance, taxes 
and statistics as well as other programs you'll 
want like Recipe Cost and Check Writer. All 
programs can be run on a PET or CBM with BK 
or more. 

# 40-3 $1 2.50 

PET owners can purchase the programs ready­
to-run on cassette or disk. Use the book as a 
manual for operating instructions and 
programming options. 

Disk # 33-0 $22.50 
Cassette # 25-X $15.00 

Practical BASIC Programs 
ed. Lon Poole 

These are 40 easy to use programs that 
each do something useful. 

Income averaging, checkbook reconciliation. 
statistics, factorials, temperature conversion 
and musical transposition are just a few. It offers 
a wealth of practical computing power. Includes 
write-ups. program notes and instructional 
examples to help you realize the potential uses 
of each program. 

# 3B-1 $15.00 

Assembly Language 
Programming 
by L. Leventhal 

New for your PET 

from 

~OSBORNE/McGraw-Hill 

PET Personal Computer Guide 
by C. Donahue and J. Enger 

Everything you always wanted to know about 
PETICBM computers ... 
but don't. 

This book is a step-by­
step guide to the PET 
computer. 

Assuming no prior 
knowledge of 
computers this 
PET guide contains 
a wealth of 
information 
that you'll need 
in training your 
PET to perform. 

=#=30-6 $15.00 

P11ce Q uanti t't' Amou"t 

27-6 6502' Auemblv l:,nguage Progranvru~ S 12 50 

Sl 500 

JI 4 PC T :inOth• ilE£488 !GPt8l8us S ISOO 

40 -J S°""' Common BASIC Prog•1ms PH CBM Id I SU 50 

25 X Sonw Commori 8ASICPr09till'n\PflC1tMt1t S ISOO 

33-0 SQrM Comm<:lll\ 8.A$$C Programs PET D•t.l S22SO 

SlSOO 

c.to1 []0'"•• ••,,.o.nh •d(J 6 ul~s , •• 

Sf BARI rndi!!nh«Sd6 , ••leslti • 

• AHlllol • •a nootl_,, S.t 00 pe1 oooi.1 01a.rma1 

• SO 4S p.er bOO' 41t1cla11 on tna US ~lo-... J -4 -l• l 

• 507!i~bOOO.UPS 1t1 1nitUS talo w lOdt'l'l l 

~ OSBORNE/McGraw-Hill JOBUs3~ Bancroft Way, Dept. G3 
Berkeley, California 94710 
(416) 548-2805 ·TWX 910-366-7277 

Address: __________________ 

Coty: ------------------­

State: _________ ZIP :_________ 

Phone:______________ 

Increase the capabili ties and performance of • S l !!O pet boo~ special Ml'llhr t>mf:nttiy •II' nt~US ~,,~
PET (and other 6502-based computers! by CasU!!H a<'ICl °'1i< 

learning to program in assembly language. 
.ad · l<0Nl cna1~ '" 1ru1 US 

# 27-6 $12.50 • SI ~ H Cl'I t0te>Qn •.mall 1tnri 
11 10 

6502 
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numb ... or team. possible com plete th e problems, 
a nd to permit more stud ·nts to participate . It was 
expected th at the Jess co nfident studen ts would be 
supported and decide to enter. 

The sudden death a ·pec ts of a sing! · problem 
co ntest prompted a two prob! ·m co ntes t based on a 
winning tea m with th · minimum ac ·umulat ed solu ­
tion time . Students we re caut ioned that whi le the 
co ntest wa a timed power test , it was th first cor­
r ·ct solut ion that drew a tim e mark . ln ·orr'ct 
a nswers mea nt a max1 111um time, that is , 20 minutes 
a llotted LO each problem. 

The Mini-Microfaire 


All four o r our local co mput er to res agr ·cd LO par­

ti cipate . 'o did four local co ll eges and two large co rn ­


puter ma nul'a ·turers ' r ·pn..'sentat ives. One or th e 

vendors vo lunt eered to cont ribut e to th · prizes. 

There was no charge fo r vendors. 


How the Contest Worked 


About a tlrird o f th e ·o ntL'sta nt. · a rri v ·u l' a rl y, as lid 

a ll the Fa ire v ·ndors wh pa rticipate I. T~ o vc11clors 

a nd two ·ollcge represent a tives failcu to show 

however. The half hour " wa rm-up " pe riod at the 

sta rt is more co rrect ly a " sl't -up period ''. Still , it wa · 

interes ting w TC kid · :c t up tlrcir ow n exercises on 
th e 111achin ·s. On brought a mem H')' tL' ' t ta pl' a nd 
nearly er 'i.tt ecl a panic wh en he elabo rated it wou ld 
take 15 minutes to fully check the machine 's 
memory , and how sorry he was no one else could be 
sure their computer was working. Another set up 
beautiful graphics of animated rain clouds that 
moved across the screen. Each team was moving in 
different and original patterns that reinforced con­
fidence . This alone was an exciting phase of the con­
tes t for an observer. 

One of the teachers had taken on the task of 
Contest Commissioner whose function was to run the 
actual programming contest. He distributed the tes t 
problems, face down to each of the 15 computer sta­
tions and on a signal, the student hit RETURN , 
starting the PET's internal clock . He supervised the 
master clock and acted as the referee of referees. 

Referees were the teachers and sponsors of the 
contestants. They responded to the students who in­
dicated they had solved the contest problem . 
Referees determined whether a solution within the 
question statement and rules had actually been 
achieved. 

Analysis of Contest Problem Results 
The first problem was se lected to have a solution in 
approximately 12 single statement lines fo r an 
average student and a solution time of 5 minutes . . 
The second problem was judged to be of greater dif­
ficult y. The questions , possible solution an~ re-. 
quirements are given in Table II. The sconng ~1mes 
are plotted in Table III for each problem. I believe 
the data indicates a wide range in student skills. 

There may be other implications as well , but the 
paucity of data precludes generalizations. 

The problems however met several contest 
design goals that included maintaining student con­
fidence by permitting every student to com plete the 
first proble m. The first problem assumed fast 
students would complete the problem in 5 minutes or 
less . The second problem was designed for approx ­
imately a 10 minute solution time. These goals were 
met. 

Reprise 


The contest was an exciting event for studen ts, ven­

dors and teachers alike. The lessons we learned will 

make it a bette r contest for the kids. Ind eel the Con­

test Committee is already at work! 


F IR5 I ANNUAL COMPUTER PROGRAr.IMING CO ITE51 
(of He-rkimer , N Y) 

I. 	 A moKimum of twen ty (20) teams cnn be occommodo ted or'I o Finl R<-gi,r e red, Fi nl 
Served Bo\i1. A muJ1Cimum or thre e (3} teom\ , bu t to o ccommodo 1e 1he r1rcotcst 
numbe r nf \Chooh we may Ii mi l n schoo l to two (1) tcoms. 

2 . 	 A Team consish o f rwo (2) membe n. Eoch learn w ill bl: 9ive11 1... (2) prob lem\ 10 
sol ve, The winning l e-om wi ll hove I e loweit occumu loted to ro l 1;mL· 10 prob lem 
so lut ion . 

J. 	 So lutiom will be che c ked by Rererces wi 1h dole entry en lpeomt l ine\. Plc-ne 
use line numbcf"\ spaced by 1cm or uni h (10, 20, 30 .• . . \. 

4. 	 Con testants will hove 1hi1t y (30) minulC\ bt"ginning a l 10 o . rr1. fer I 1m il io ri 101ior1 

wit h the: P(l 2001~ . 

5 . 	 The programs a re limi ted to the lo llo ....·ing list or B,l SIC s101emcn 1), commands , clc. 

A. lfJPlll F . DIM K. CN p. Tl , TIS 
8 . READ G. PR INT L. ON ... GC TO .Al ID 
c. DA TA H. GOTO A. GO 5U8 R. OR 
D. RE'.1 I . If ... THEN N . RE i i IRN s. t tOT 
E. LET J. FOR . .. NE XT 0 . END 

NO O T HER COMMANDS WILL BE ALLOWED 

6 . 	 When you hoYC ,eached o solution and hove c hecked i t ca refu lly, priri t ' 11e s otemen1 
PR INT TIS, h;1 RETURN and coll a R•f••«. 
Remember, once you '"' r h i1 RET URN , you con no longer change ti r pro91 un. 

7 . 	 Schoo l, o r • c:r"lcouroged to u\C loca l con tcsf\ to se lec t their teams . 
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PRO BLEM I I PROBLEM 12 

THE FOLLOWING SC HEDULE OF LI CENS E FEE S IS PROPOS ED TO PE RSUADE PEOPLE WR ITE A PROGRAM THAT WILL TAKE TH E COORDINATES OF TWO POINTS IN A PLANE , 
COMPUTE THE DISTANCE BETWEEN THEM, GIVE THE COORDI NAT ES OF THE MIDPOIN T TO SAVE GASOL IN E BY US ING SMA LLER EN GI N ES IN CARS. 
AND THE SLO PE OF THE LI NE SEGM ENT . THE PROG RAM SHOULD US E THE COORDINATES 
DES IGNATIO NS SHOWN.

HORSEPOW ER LICENSE FEE 

DEF IN ITI ONS FOR LI NE OF COORD INA TES XI, YI, X2, Y2 ARE : 
Up to 20 HP 	 0 

DISTANCE =J (Xl-X2) • {Yi-Y2) •Y 
--- . --D~ X2, Y2 

MIDPO INT X XI + X2 , Y = YI t Y2 
More rhon 20 HP 1 bu t 40 HP or lcu 50 

- - - .;::---ix'/ Y: 
- - - Xl, YI :

More than 40 HP, bu t 60 HP o r less 200 	 ~ ~ 
' ' --X~~~~~+-~~L~-'-~...L_,. • X' 

More thon 60 HP, bu t 80 HP or len 800 SLOPE M = Yl - Y2 WHERE XI • X2 
Xl-X2 

More thon 80 HP SI0,000 
(WHEN XI = X2, SLOPE IS UNDffTNED) -Y 

THE SOLUTION SMOULD BEG IN : 
I. 	 Us.e o READ XI , YI, X2, Y2 to \!Ori. 

leave lines 500 and 600 for ref ere do ra.
I. 	 Prompt on ;npur of AUTO MP? 
2. 	 Print on output such os HIE LICENSE FEE IS S50 2. The Program shou ld priul out: 
3. 	 Re turn to the origina l pronipt . 

DISTANCE = 

MIDPO INT 

SLOPE (0 , _'. M, Undef; ned) 


J. 	 U~e Da to lines for o t lccn l 3 coo rd ina te sots 
contai ning on Undef ined S lope, a Zero S lope 

A POSS IBLE SOL UTI O N 

l PRJN!"J " and o Negative Sl ope.
tO INPUT "J NPU T AUT O HO RS E POUER" ; P 

20 Ir P<• 20 THEN 100 

JO IF P<« O THEN JOO 

10 IF P<- 60 THEN 100 

~O IF P<• BO THEH ~00 A POSSIBLE SOLUTION 	 SOLUTION REO JIREM[N JS ,
60 IF P>BO TH EN 600 

200 F•O 10 Rl Atl l 1, 11,12 , Y2 

210 GO TO 1000 20 LE T D:l tt1 1- 111 · :t(Yl·l21 "211" . 3 


1. 	 l ines 30, 60 and 90 ur 1l •ei rJOO f = ~ O JO PRIHT" OJ; TAO CE ·· ; 

310 GOTO 1000 40 L£1 x~ u1 · l. 1112 
 equi vo lenk ore required 

100 F•2 00 ~ O LET f:: lll •Y2J /2 


110 GOTO 1000 
 60 PS: JIH "' 1t1rO iii l:.P·:1 ; ·"p"' ;t 2. Referee mvs l inser t Do ro Linn 

50 0 F•BOO 	 10 Jrll:r.X:! l H£/ll 110 500 and 600 to ge l omwen 
80 LEI 11 alfl - r1 )11 (1- t 11510 GOTO 1000 •o PRHU "'Sl0f'£s "' ;n 100 • • 1 0000 
100 GOIOIO

1000 rRI HT"LltENS E FEE IS 1• ; r 11 0 Pf<lfH "'X l:1 :' , SlOr£ JS 1101 t1(f l"l'CI! " 
101 0 G(IA l :l f Al <" "T HEN IOtO 120 CiOIO IO 
1020 GOTO l 500 D~ I A),5 , 1 , 8 , -J,5, • ,5 , - l , 6 , · J,-B 

600 ~AI AI , 6, 1, 1 

Solution Requi rements : 

Equiva lent of Lin~ 10, 1000 , end 1020 ore requ ired. 
The equiva lent of line 3 is a ti e breaker. 

RPtum to Line 10 rrom 1020 is acceptable . 


PROGRA/ II G ( 0 ..JHST 
RESULTS 

TE)l PRO~LEM l' 1 
~VG 7. "/Q ± 1.7 Mlf J. 

...3 !A 15 

UTE S 

ES POO~ EM 11-7 

!).VG \'Z .1 9±'Z .B 1A1· . 

10 If 12 13 f4 f? f/,l 17 16 f') l0'11 27.Q-.... 

SuL UTI ON TIM E - Ml NUTE S 

TABL E 
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q,0 IEEE 488 MODEM 

SALE$ 
RS232 MODEM 
SALE $139 

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-performance modem that competes 
with the highest quality standard-sized couplers 
available. Yet. because of its costs effect ive design, 
the STAR has become the price/performance leader 
in the industry. 
CIRCUITRY 
The switchable, four-section bandpass filter provides 
the user with excellent out-of-band refection to 
assure accurate processing of the received car· 
rier. even at signal levels of less than -4 7 dBm. 
Further. the proven soft limi ter and phase lock 
loop discriminator yields data that 1s essentially 
ji tter free. 
The oscillator 1s buil t using highly stable. state· 
variable circuitry that delivers a nearly harmonic 
free. phase coherent sine wave to the telephone 
network. assuring compatibili ty with all other 
t03 type modems. Because of the pureness of the 
sine wave, the STAR modem exceeds even the 
stringent harmonic requirements of all CCITI 
coun tries. 

6 02 lJ 0 c 55 00 '· ii 15 
6502A 840 10 7 35 100 ~ 6 0 
6520PIA 5 5 10c. .t 0 50 a. 445 100c. 4 15 
6522VIA 6 90 10 a. 6 50 50 ru 6 10 100 .? 570 
6532 7 0 10 u 7'lO 50 " 700 100 60 
2114 -L450 465 ?O u 435 100 " 4 15 
211H300 '.i '> ?O '· 1>45 100 ' '> 10 
271 EPRO M 21 00 5 " I . 00 10 ~ 1700 
411 ·200 ns RAM 700 25 

550 RA ..I 1PET 8 1 inn 
S- 100 Wire Wrap 26 Soloer Tail 2 15 

CASSETTES-AGFA PE -611 PREMIUM 
Hi h oultHll low no1s 5 sc11w h01 1smg I.ii ts 
C· lO 10/5 5 50 2500 100,4800 
C·20 101 45 50 2 50 100 5100 
C-30 1017 30 50 3.t 00 100 1100 
All otn er lengt"'s a a1labl Wn1 or or•ce hs 

)ll ATARI 800 SPECIAL $799 
ATARI All Atari McxJules 20% OFF 

DISKS 
1w11 f f! or auant1ty m1ct:sl II 

SCOl CH 13MJ8 l 013 10 501285 100/275 
SCOTCH t3 Ml I 0/3 5 501295 100 1285 
M ell 5 10136 501340 001315 
Maxell a· Double Dens I 0/4 10 50/395 100/380 
Verbal 1m 5 10/240 501235 100 '230 
BASF 5' 1012 45 20/2 35 1001230 
BASF a· 1012 50 20/2 45 1001235 
D1sket1r. S1orage Pages 10 lor 395 
Disk Library Cases 8... 285 5... 215 

CARRIER DETECT 
To assure accurate teleprocessing connections. 
the carrier detect ci rcuit ry prevents the modem 
lrom attempting to opera tewhen excessive noise 
would produce errors or cause marginal operation. 
The circuitry also has a special amplitude sensor 
that 	 prevents chatter when the received signal 
fades. 

EXCLUSIVE ACOUSTIC CHAMBERS 
The exclusive triple seal of Livermore·s new flat 
mounted cups locks the l1andset 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 offers the utmost in 

flexibili ty and transmission rehab1hty. 

SELF TEST 
The self test feature on the STAR allows the user to 
veri fy total opera tion of the acoustic modem by 
using the terminal in the full duplex mode. No need 
lor remote assistance in diagnosing terminal or 
modem products. 

Commodore CBM- a 
PET SPECIALS 	 - \ 

-Up 10 S235 free 

~ merchandise 
 I 

<);-«; with PlJtchase o f one 01 111•••• \ 
'< lollow1 ng CBM ·P T ·----· 1!ems 

FREE 
80Jl 32K 80 col1Jlll11 CA I Sl7 5 235 
au 1 	1 ·80 coluPin cm 14 5 20 
8050 Dudl ) 15, Drive· 0000 011 s 220 
CBI. 	 Moaem·IEEE tn1ertace 3 5 50 
CBM Vo1cr S n1hes1le1 J 5 50 
8N lull sue graphics /..ey 10 5 100 
l6 Full Sile Graphics or Bus1n ss Key ro 9 5 145 
32KFull S11e Graphics or Business K ytJoard 12 5 205 
7040 Dual D1s i- D11ve·343.000 tlylc~ 1295 205 
20?2 Trac1or F ea P11n1er 795 100 
2023 Pr ssure Feed Printer 695 0 
C2 E'I rnll Casselle Dec 95 12 
Used PE Ts lhmrle<l ouan111>es1 Call 

•••• 	EDUCATIONAL DISCOUNTS •••• 

Buy 2 compu ters. get 1 FREE 


ISICALC 101 PET 1CBM1Pcrsonal Sol wo1r I S1 28 
CB Assembler Ed11or fOIS ·1 89 
CBM General Ledger A.'P AIRNEW' 270 

CBM Full S11e Graphics Keyboard s 74 
WnrdPro 1-101 BK PET 25 
Word P10 11· l6 or 32 2040 Pun1 1 72 
WO<dPro 111·32K 2040. P11n1er 178 
WO<dPro IV 101 8032 268 
PASCAL Compiler lor PET 75 

Progiamrne1s Toolk1l· PET ROM U1ht1 s ~ 44 90 
PET S11Jr.r.111J~e1 w1cl1 ?2qo 
Du~ l Cove1 /or PE 1 790 
IEEE·Pmallel P11n1er lnlertac lor PE I 7900 
IEEE·RS232 Pr1n1e1Interlace IOI PET 14900 

Utilizing the experience gained from building high 
quali ty couplers fa< over twelve years Livermore 
has designed acoupler superior toany 1t itsclass for 
cost efficiency in industrial.commercial, tusinessor 
home si tuations. You can see why we call it the 
STAR! 

SPECIFICATIONS 

D1t1 Rate. 0 to 300 baud. 


Compatlblllty. Bell 103 and 11 3: CCITI. 
Transmit Frequencies.• Or iginate - 1070 HZ/Space, 
t270 Hz/Mark; Answer - 2025 HZ/Space. 2225 
HZ/Mark. 
RecelYe Frequencies.• 0 1ginate - 2025 HZ/Space. 
2225 Hz/Mark; Answer - 1070 HZ/Space. 1270 
HZ/Mark. 
Frequency Stability. ± 0.3 percent. 
Receim Sensitivity. -50 dBm ON. - 53 dBm OFF. 
Transmit Ltvel. - 15 dBm. 
Modulation. Frequency shift keyed (FSK). 
Carrier Dete1:l Delay. 1.2 seconds ON; 120 msec OFF 
EIA Tennlnal Interface. Compatible with RS 232 
specihcahons. 
Interface. IEEE 488. 
Optional Interfaces. 20 ma: 
•lntematlonaf ICCITI) frequencies available. 


Switches. Originate/Off/Answer. Full Duplexrrest/ 

Half Duplex. 

lndicalors. Transmi t Data. Receive Data. Carrier 

Ready, Tesl 

Environmental. Ambient operating temperature 5"C. 

to 50 C. Relative hum1d1ty 10 to 90 percent (non· 

condensing). 

Power. Supplied by 24 VAC/ 150 MA UUCSA hsted 

wall-mount transformer Input t 15 VAC. 2.5 watts 

(220 VAC, 50 Hz adaptor available on request). 

Dimensions. 1o··x 4" x 2" 

Weight 1.7 lbs. (2.2 lbs. shipping weigh including 

AC adaptor.) 

Warranty. Two years on parts and labor 


Centronics 737 Prooor 10 1SoacirJG Pr1111 .r SBOO 
EC So1r• .i1e1-oaratlel 2450 

s 238 
85 

,\IM 

770 

S3.t 90 
2990 
5 90 

ICRD-HELLO or PE Dy 1cn.1 I l11lc S 5 
Mdrl11nr 1,1ngt1a versror>-you can I .v111 ,11 L vel 5 

PAPE MAI E 0Command PET Wo!O P1 ocessor S29 95 
h1ll·lea1wro ve1s1on by Michael Riley 

Iii AP Products 15% OFF 

All Book and Sof1war Prices are D1scoun1ed 
P T Pe1sonc11 Cor11ou1ei Guiel 10soorne1 S12 75 
P[ 1dl>I !hr IEEE-488 Bus !Os rn I l 2 5 

502 Ass mbty Langu ge 1Ds 

ProgrammirJG th 502 (la s) 

i502 Aor1ica11ons Boo• tLa sJ 


l'rog1<11111111ng a M1crocompt1!Cr 502 

502 Sollwme Bookbook iSr.cll11) 

WRITE FOR CATALOG
115 E. Stump Road 	 Add s 1 25 er order for shipping We pay balance 
Montgomeryville. PA 18936 215·699·5826 ABCompuIers of UPS ·su'face charges on all prepaid orders 
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PAPER-MATE A B 
60 COMMANO 

WORD 
PROCESSOR ~ ~ §~ 

BET YOU CAN 'T BEAT IT! 

MICROTHELLO 

by Mike Ri ley 


There are frve levels of play in this PET 
rnachme language program Level four rs for 
experts only and rs designed lor tournament 
level play So far no one has been able to beat 
level four Level five takes several rrnnutes to 
move and rs used for exhaus11ve analysrs of 
spec1f 1c moves 

There are several fealures to help 111 the 
analysrs of a game Any pasrtron on Ille board 
can he recalled ancl replayed Both the level ot 
ar ff rcul ty and the posr tron of thepieces can IJe 
cl1anged al any tune You can play agains t the 
machrne. agarnst ano ther person. or watch 
the machme play itsel f You and the machine 
can switch srdes during the game Moves are 
seleclcd wr th the cursor rather lhan by 
coord111a tes For all PETS S9.95 

FOUR PART HARMONY FOR THE PET 
A-B Computers announces a comb1natron system cons1st111g of the 

KL-4M DAG Board and !lie V1s1blc Music Mo1111or for CommocforePET­
CBM computers The package enables PET users to casrly crea te and 
play musrcal compos1 trons of up to 4 par ts 

The KL-4M Board includes an 8-b1 t Drgr tal toAnalog Converlcr. low 
pass filter to elrmrna tehrgh frequency computer genera ted l11ss.and an 
on-board audio ampli frer. An RCA- type fack 1s also 1ncl11ded lor qtrrck 
attachment of your speaker Amplrfrcat1onof tile 6522 CB2 gen rated 
srngle no teso11nd is rncorporatcd as well.so t11at no addr tronalhardware 
!Other than a speaker) rs required Connection rs made vra the parallel 
and cassette ports Both ports areex tended wr lhduplrcate connectors 
lwrth keyways) so 1/0 capabrlr lies are not reduced 111 any way Board 
orrentat 1on 1s parallel to the back of lhe PET so addrtronal table space is 
not required The KL·4M rs compatible with any of the 4 part musrc 
morn tors. for whrch a number of precoded songs are av 1la I 

T11e V1srble Music Mo111101 1s intended to su por t -l ·1Jc11t li.irmony 
syst ms such as the KL--1M Vrsrhl M11src Monr1or 1s w1ttt n 11 111 ely111 
5502 mactune language VMM provrdes an a w 10 ent •r -l · art 
111us1c The user can see the not son 111e scr en as 1he ar ent re ;ind 
can make changes beth wrt the rnsert and d lete eys and IJy us1 11g 
cursor up and down to ··move notes on 111 scr n Ot 1er lea tur s 
include record ch~nger mod to load s11ccc srv sunqs w1lhJ11t 
rnt erventron user del1n bl h yboard,and ntr of wholenotes I rn11 u11 
641hs 1nch1 rng dotted itnel t11ple1not s AddrtronJll <~ • r, 111 50 •c rt or 
change 1ernpo set c s1gnatwr. dnd tr ;insiios <11 .my11111' W,1 for 111 
11 rf1ca11on rnaJ,es 1 possible1ocrea1 n •11nstru111er11 s0tmds Voices 
can s ·11tch from on 1 ns tr11rne~t to nother or gangupon one instr ument 
durrng !he course ol lhe song Music can be played ert r with note 
Orsolay lus ful !or debugging songs) or wrth no C11spla 


KL -4M Music Board & V1s1b e Musrc Morn1or Progr r 


KMMM PASCAL for PET 
A subset of standard Pascal (Jensen. Wirth) for PET 

Includes followi ng standard identifiers: 

Types: INTEG ER, BOO LEAN. CHAR, TEXT 

Procedures: RESET, READ, READLN. 

REWRITE, WRITE. WRITELN 


+ -- ? -- ' · = = 
. .\) [ J I I or i* -<- ) != I I I 

div, mod, o r. and, not . if . then, else. case. of. 
repeat. until , while. do, for. to , downto. begin , 
end. canst. var, array, funct ion, procedure. 

Sequentia l 1/0 supported (both disk and tape) 

Extensions : 
Memory can be manipulated as an array (MEM) 
% sign allows hex values in literals and 1/ 0 

Floating Point available in 4th quarter 1980 
(nominal upgrade charge) 

Included in package: 
- Machine Language Pascal Source Editor 
- Machine Language Compiler (generates P-Code) 
- P-Code to machine language trans lator (pro ­

duces opt imized machine language object code 
- not just a P-Code inlerpreler). 

- P-Code lnterpreter (lordebugging and learning) 
- Run-time package 
- User Manual 
- Sample programs 

Versions available fo r ROMs 2.0 (cassette only), 
3.0 , 4.0 . Requires 16K minimum. 

KMM PASCAL on tape or disk 
(with User Manual) . .. .. . .. . ...... .. ... $75 
User Manual Only ....... .. ..... . . . .. $15 

115 E. Stump Road 

S59.90 

Pa er-Mal rs .r 11111-leatur d word proccssm 
for S2 00 by Mrc.hael llrl y P per -Mate rncor· 

r.ites 60 cm111n<1nds to g1vr. you lull screen 
ed11111g with graphics for all t6k or 32K PE Ts.all 
printers and dis" or ape drrves 11 ;ilso111cludes 
most lea111resol the CBM Word Pro Ill .pl11smany 
acfd111orwl lealurcs 

For wr1tHIQ tcxl P.ip r-Mat IMS " d f1nabl 
I\ ylioard so yo11 1;<111 use crt11c1 Bus111 ss or 
Gr.rpl1rcs 1nacl1111e5 Shilt lock 011 I 1tcr s only or 
11sr k ytiodrd stuft lock Al l keys repea l 

Paper -Mate t xt ed1t1ng rncludes lloatrng cw­
sor . scroll up or down oau forward or tiack and 
r pea11ny 111 ert ancl tfcl t key5 Text Bloch 
l!c111dl1ng rncludc tr ,msf r cl I te ,ipp net Si!Vt~ 
in.id and 111scrt 

All lo111 1d lt111gcor111nancf ;ir 1111ucddcd mI xt 
101compl te co111rol Commands 111cludc rnaryrn 
ontrol and release column ao1ust 9 lali selllngs 

varr;ible line spacrng. 1ust1f tex1 ccnler text and 
auto pr rnt 'arr 1 lrtter lvd11able block) Fr i scan 
hnhccf so ll1at one cor111n;111d p11111 s an ent11 
11 1i111usc11p1 Auto page pag headers pag 
1111111IJ rs pt111 se a1 nd ol page .ind hyph nat1011 
pauses are included 

Unlrk 111ost vord pr oc 'SSOIS PE I graphics as 
well as 1ex1 can be us f Pdp r·Ma1e can send 
any ASC t t coo ov r any secor ld<H ;1ddr ss to 

On Tape lwrth manual) S29 .95 
On Orsk (wrth rnanuall S32.95 
Manual Separate s 1.00 

EARL FOR PET 
Editor. Assembler. and Relocator/ Linker 
Disk File Based for PET 

Editor can edit lites larger than memory. 

Assembler features : 
- 2 Pass Assembler 
- Generates Relocatable Object Code 
- Uses standard MOS Technology 

mnemonics 
- Disk fi le input 
- Lis ting output to screen or printer 

Re locator/ Linker capabi lities: 
- Relocates assembler output to desired 

memory location 
- Resolves symbols declared external in 

assembly 
- Lmks multiple object programs as one 

memory load 

EARL for PET (w ith User Manual) . . $65 
User Manual Only ............. . ..... S15 

ATARI Computer Systems 
SASE UNITS SALE 
400 Compuler System S 419 
800 Computer Sys1em lw1th 16K RAM) 800 
ACC ESSORIES 
BK RAM Memory Module 95 
t6K RAM Memory Module 155 
CX70 Light Pen 59 
CX30·04 Padd le Controller Parr 16 
CX40-04 Joystick Controller Pan 16 
CX81 1/0 Data Cord (5 leet)

ABC I 
12 

TUNNEL VISION & 
KAT ANO MOUSE 

NOW IN MACHINE LANGUAGE 
By Riley and Levinson 

H11s program was so papular that several 
other versions have appeared on the market 
In order to keep ahead of the compelltron. the 
program has been re-written rn machrne 
language tor last graphics 

Tile program includes two excellent maze 
games In Tunncl V1s1011 you vrew th maze 
from 1ns1de 1n perspective JI you get lost. the 
program provides a map showrng your trai l In 
Kat and Mouse. you must lrnd your way 
through the maze belore the hungry Kat rnds 
you Each maze has only one solu tion. and 
each rs 11111que For all PETS S7.95 

PERIPHERALS 
410 Program Recorder 69 
Drsk Drive 539 
815 Dual Drsk Drive (Double Densr1y) t 195 
820 Prrnter 140 Column Impact) 399 
822 Thermal Prrnter (40 Column) 358 
825 Prrnter 180 Column lmpac11 795 
830 Acous tic Modem t 59 
850 ln1er1ace Module 175 
PERSONAL INTEREST ANO DEVELOPMENT 
CX4101 lnvrtatron to Programmrng 1 (tape) 16 
CX L4007 Music Composer (cartridge) 48 
ENTERTAINMENT 

CX L4 004 Basketball (cartrrdge) uses Joystrcks 32 

CXL4009 Comouter Chess lcarurdge) · Joystrck 32 

CX4 t 11 Space Invaders (tape) uses Joysticks 16 

CXL40 t 1 Star Raiders (cartrrdge) - Joys11ck 48 

CXL4006 Super Brea out~ uses Paddles 32 

CXL4010 3-D Tic-Tac-Toe (cartrrdge) - Joys1rcks 32 

CXL4005 Video Easel (cartrrdge) uses Joysticks 32 

PROGRAMM ING LANGUAGES 

CXL4003 Assembler Editor lcartndge) 
 48 
EDUCATIDN-T1 lk & Tuch '" Couruwm 
(4 tapes per course. use w11h CXL400 1) 
CXL4001 Educatron System Master lcanrrdge) 20 
CX6001 U.S. History 24 
CX6002 US. Government 24 
CX6003 Supervisory Skills 24 
CX6004 World History !Western) 24 
CX6005 Basic Sociology 24 
CX6006 Counselrng Procedures 24 
CX6007 Principles ol Accounting 24 
CX6008 Physics 24 
CX6009 Great Classics 24 
CX60 t0 Business Commurncatrons 24 
CX60 1t Basic Psychology 24 
CX6012 Effective Wrr trng 24 
CX60 t4 Principles ol Economics 24 
CX6015 Spellrng 24 

Montgomeryv1lle, PA 18936 215·699·5826 ompu ers Add $1.25 per order for shipping. We pay balance 
of UPS surface charges on all prepaid orders. 

WRITE FOR COMPLETE CATALOG 
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Al Baker's 
Programming 
Hints: 
APPLE and 
ATARI 
More on Menu 
Selection 
The Apple is a programmer 's computer. It has many 
strengths and few weaknesses . However , using its 
strengths often requires the very best from a pro ­
grammer . This issue we are going to explore effect ive 
use of the Apple's paddle controllers in menu selec­
tion . Next issue we ' ll continue this exploration with 
an even more powerful application of che paddles. 
But we' re getting ahead of ourselves. 
Last Issue: 
Atari 
I left the Atari readers with a problem last time: con­
dense the number selection routine as much as possi­
ble and use it in a program . If you 'd like to share 
yo ur solu tio n with the res t of us, send me a listing. 
My solu tion is in Listing 1. The program is the old 
favor ite ''Guessing Game' '. 

T he rout ine is condensed in to lines 1000 to 
1050. I made a few changes in it to accomodate the 
game . The main change was to remove the setup of 
the variable '' A''. The rest of the program is the 
standard number guess in g program. Lines 7 through 
23 initi ali ze the variables , includi ng " A", and lines 
30 through 80 pick out a random number and ask 
the play r to guess it . 

Line 90 call s the joystick number select ion 
routine. If the player makes a correct guess, then 
lines 200 to 220 tell him so and loop back for another 
game. Otherwise lines 117 to 140 give him a Bronx 
cheer , tell him how he was wrong, and loop back for 
another guess. 

1 ~M GLESS A t·UUBEF.'. 
2 REM 
3 REM 
5 REH SET LP THE .J0)''.3T I Cl< DAT A 
6 REH 
7 A=H:1 

10 LIJ.J=1 
20 HIGH=20 
21 :>~=17 
22 V=12 
23 PLA\'ER= 1 
27 REH 
2S ~:EM FlAY THE 1:;ft1£ 
29 REM 
30 GRAPHIC3 ~1 
40 F'U3ITICl~ 2.. 5 
50 ':°' 

11 1 AN THIMl<H~:; Cf A tiJME,'ER 8ETl·JEEH 11 

60 ? Ll).L II ~.1(1 u ;HIGH; 11 • u ; 


70 ·:• u~T IS YOl.JP Gl£SS: 11 


00 GLESS= I tIT( F-t·[J( 0 )~~20 )+ 1 

82 REt1 

84 REM 

86 F.'.8'1 

90 GOSUB 100~1 


100 F'OS I T IOH 14.. C.'0 

110 IF A--GIJESS Tl-Et4 200 

112 REM 

114 RB1 ~l~.'OHG GLESS 
116 R81 

117 ~t·~D 0, 200, 10, 15 

118 FCP- !=1 TO 50 = tv:T I 

119 SOU~CJ 0, 0, ~L 0 

120 IF A<QJESS TIEN ? UH~i HIGHER 11 


130 IF A >GUESS T~H ·:· II TR\' LCi·JH: 
II 

140 GOTO ~ 

170 REt1 

100 REM CffiRECT Gl.E~;:; 


190 REM 

IT 11~'00 ? u",1ou GOT 

210 Flt: !=1 TO 500 :NE:~T I 
220 GOTO 30 
960 ~:81 
970 F£t1 JO'l'ST ICK t·Ul8H'. SELECT 
~ Fft1 ( DI :3Ctr.3SEO LAST ISSUE ) 
990 F.'.81 
1~J0 POKE 752 .. 1 
101~1 Fu;ITIOM >Vr':? A;" 11 

j :FOR :;N0:=0 TO 
15 :SOUMD 0 J 100-A J HL 15-S~() : ~E>n s~ 
Ht..~1 IF ( ST! Ck:( PLA'-i'EF.:-1 )=11 \t( A>LOH ) THE 
H A=A--1 :GOTO 1010 
10."3£1 IF <ST! CK( F'LAYE~'.-1 >=7 >:~~< A< HIGH > THE 
t~ A=A+1 =GOTO 1010 
1040 IF :3TRI Ci PLAYER-1 ) THEt·~ 10'20 
1050 F.£T UPN 

The Apple Paddle 
The Apple hand controll er has two inputs: a pacld l , 
and a button. The combination is call ed " the 
paddle". We are going to use th e paddle to make 
menu selec tions in programs which do not otherwi se 
use the Apple keyboard . If one or more players are 
playi ng a game which exclusively uses Lhe paddles for 
game inputs , it is poor design to force them to use 
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Ii 
-~ afATAia~, ~ - - j~ _ \ 

~ ~~§
L ~ 

L\ - --- - ~-

$819 

APPLE* 
MICROSOFT ADVENTURE 
The original of ADVENTURE written for 
the DEC-10 systems is now available 
for the APPLE. Explore Colossal Cave 
for treasures while avoiding the 
dangers hidden within Its many 
passages. 130 different rooms. 15 
treasures, and characters ranging from 
helpful to deadly await you within the 
cave. Be careful where you step, and 
also who's behind you! 
32K disk machine language .... . . $29.95 

ANDROID NIM 
by Leo Chrlstopherson 
The game that made Leo 
Chrlstopherson famous is now 
available for the APPLE! The improved 
graphics and color of the APPLE make 
the game even better. Try to be the last 
one to shoot the androids on the 
screen. If you do, you win! Also 
includes realist ic sound effects. 
24K cassette machine language . . $14.95 

MAGIC PAINT BRUSH 
HI-Res graphics package plus ! Draw 
HI-Res pictures using all APPLE's 
colors. Connect any points on screen, 
fill areas, plot , rotate , and scale shape, 
or 'paint' with a set of 9 brushes. Also 
comes with Shape Table Designer and 
2 demo programs. Slot Mach ine and 
Applesoft Invaders. 
32K disk Applesoft-ROM ... . . . . .. $29.95 

THREE-D 
You don 't have to be an engineer or 
scientist to have high resolution 
graphics for your computer! This 
program permits rot at ion, scaling , 
sh ift, distortion, and combination of 
three dimensional graphics on the 
screen. MP Software. 
4BK disk Applesoft-ROM ........ . $29.95 

16K $895 
32K $1195 

ATARI* 
STAR RAIDERS 
The best! A ROM cartridge holds the 
game. A fast-paced full-color , space 
battle In wh ich you must defeat the 
enemy Zylon ships while protecting 
your home bases. Real-time action and 
effects make this game the best space 
game available. Sixty levels of rating 
from Garbage Scow 4th Class to 
Commander make for continuously 
exciting play. 
ROM cartridge ..... . .. . . .. . . .. .. $59.95 

3D GRAPHICS 
by Tim Hayes 
High quality graphics program for the 
ATARI computer allows you to rotate, 
distort, shrink, and comb ine three 
dimension graphic projections on the 
screen. With the high resolut ion 
abilities of the ATARI , one of the finest 
graphics packages available anywhere! 
16K cassette . .. .. . . . .... . . . ..... $29.95 

WALL STREET CHALLENGE 6402 
A computer simulation of the Stock 
Exchange Is easy to play and always 
challenging . Invest in stocks, and try to 
make it big! 
BK and 16K version on one cassette 
.. . . ... .. . .. . ................... $19.95 

ALL STAR BASEBALL 6401 
Two players face each other, one at 
batand the other pitcher and outf ield. 
Innings, balls , str ikes, and a variety of 
plays make for an excit ing game. 
Joysticks are optional. 
BK and 16K vers ions on one cassette. 
............................ .... $19.95 

$499 

PET* 
STARFLEET ORION 
Command a starfleet! 2 player game 
system Includes rule book, battle 
manual , control sheets . Two programs. 
22 space ship types and 12 play tested 
scenarios. 
BK cassette ...... . . . ... . ... ... .. $19.95 

RESCUE AT RIGEL 
Search the moon base and rescue 
Delilah Rookh from the High Tollah. 
Automatic Simulations. 
24K cassette ... . .. . . .... . . . . . ... $19.95 

MORLOC'S TOWER 
Match wits with the evil wizard and try 
to defeat him! Automated Simulations. 
32K cassette ... .. ............. .. $14.95 

TIME TREK 
by Brad Templeton from Personal 
Software. Real time action. Star Trek 
type game with sound effects. There 
are no 'turns'. The act ion continues 
whether you move or not. You and the 
Klingons can move, steer, and fire at 
the same time. 
BK cassette ........ .. ........ . .. $14.95 

This is only a very small sample of 
our product line. For a complete 
selection, send $1 for our catalog 
of hardware, sofrwa re, and 
publications and receive a $2 
credit toward your first order. 

_.,PPL£ , ,-,rARI. Jnd PEr Jre trJt/emJrkl of 

Apple CompulN Co . W,uner Commumcatiom, 

and Commodore, respectl el 
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rhe keyboard when making menu or oth r choices 
between or during games. Let's avoid the keyboard . 

Listing 2 is a sample program that uses paddle 0 
to make a menu selection. le puts up a lisc of fi e 
selections. Turn the paddle until the selection you 
want is highlighted and push the button. That selec­
tion is yours. Push th button again to make another 
selection. This sounds simple enough and, for the 
user , it is. 

For the programmer the problem is anything but 
simple . T here are several problems that must be 
solved. First, the paddle mus t " feel ' right. This 
means that it must have fluidl y -- no jerkiness . Also , 
pushing the button must feel like an "event" similar 
to pressing a keyboard key. The button was designed 
to feel like a cont inuous "state" where holding it 
down creates a con tinuous input until released. 

The Program 
Lines 60 to 90 initialize the sample program and 
define the fi ve selections on the men u. Lin s 100 co 
106 clear the screen and bypass the user 's input. 
This is done to get the menu on the screen to start 
with . PR contains the menu item pointed co by the 
paddle . The menu display routine on lines 220 
through 280 print the five select ions . The menu entry 
that matches PR is shown in inverse video . 

Now let's sturdy closely th e input rout ine on 
lines 140 to 185. Line 145 picks up the value from 
paddle 0 and converts it in to a number between 0 
and 5* 50-1. T his is done so that line 150 will always 
assign a value to the variable PA between 1 and 5 . If 
line 145 allowed values of PA greater than 249 then 
line 150 would let PA equal as much as 6, a menu 
item which doesn't exist. 

Now the program checks the scatus of the button 
in line 160. If PEEK(- 16287) is greater than 127 then 
the button is pressed and the user has made his 
choice. Otherwise the program checks to see if the 
new value from the paddle is unchanged . As long as 
PA equ als PR the program wi ll oncinue to monitor 
the paddle and button by looping back to line 145. If 
they are not the same , the user has moved the pad­
dle. The program sounds the bell in line 184 and 
BEGINS to change the menu display to match the 
new paddle posicion . 

If line 185 was P R = PA then rapid changes of 
the paddle would create jerky cha nges in the display. 
Spinning the paddle from left to right might cause 
the menu to change from a highlighted first select ion 
to a highlighted fifth select ion, for exam ple. This 
doesn't feel right to th e user , especially the non­
programmer. H e usually thinks there is almost a 
mechanical linkage between what he does and what 
happens on the screen. H av ing a smooth paddle mo­
tion create jerky screen changes violates this sense 
and feels wrong . 

Instead of setting PR equal to PA, line 185 
moves 	PR closer to the valu e of PA. If PA is bigger 

than PR, then it adds 1 to PR. If PA is less th an PR 
than it subtract one from PR . Finall y, lines 220 to 
280 reprint the menu and go back for more user in­
put. 

10 REM PADDLE MENU SELECT 
20 REM 
30 REM 
40 REM 
50 REM DEFINE THE OPTIONS 
60 DIM OP$( 5 ) 
70 FOR I= 1 TO 5! READ OPS <I)! NEXT 

I 
80 DATA THE MAGICIAN,THE DET ECT 

I VE ,THE SOLDIER 
90 DATA THE COWBOY,THE POL I TIC! 

AN 
100 PR = 0 
105 	 CALL - 936 
106 GOTO 220 
110 REM 
120 REM WAIT FOR PADDLE MOVE 
130 REM 
140 CALL - 936 
145 PA = PDL ( 0): IF PA > 249 THEN 

PA = 249 
150 PA = INT (PA I 50) t 1 
160 BU= PEEK ( - 16287> 
170 IF BU } 127 THEN 320 
180 IF PA = PR THEN 145 
184 PRINT CHR$ ( 7 ); 
185 PR = PR t SGN (PA - PR ) 
190 REM 
200 REM DISPLAY MENU 
210 REM 
220 FOR I = 1 TO 5 
230 IF PR = I THEN INVERSE 
240 HTAB 10! VTAB 5 + 2 * I 
250 PR INT OF'$( I > 
260 NORMAL 
270 NEXT I 
280 GOTO 145 
290 REM 
300 REM SELECTION HAS BEEN MADE 

310 REM 
320 CALL - 936 
330 VTAB 5 
340 PRINT CHR$ (7);"YOU SELECTE 

D ";OPS<PA> 
34-1 REM 
342 REM WAIT FOR BUTTON TO BE R 

ELEASED 
344 BU= PEEK - 16287) 
345 IF BU > 127 THEN 344 
346 REM 
347 	 REM WAIT FOR BUTTON TO CONT 

INUE 
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348 REM 
350 VTAB 15 
360 PRINT "PRESS BUTTON TO CONTI 

NUE"; 
370 BU = PEEK ( - 16287) 

..380 IF BU ·:.. 128 THEN 370 
385 CALL - 936 
386 PRINT CHR$ ( 7 ) ; 
390 REM 
400 REM WAIT FOR BUTTON TO BE R 

EL EASED 
410 REM 
420 BU = PEEK ( - 16287) 
430 IF BU ·::- 127 THEN 420 
440 GOTO 100 

1 he rema inder o r the program ha ndles the 
user ' s menu choice. Lines 320 to 340 display the 
choice a nd lin es 344 a nd 345 wa il for h im to release 
the button . Remember th a t he pressed the button to 
make th e s lec tio n . The progra m should n ' t reread 
the button until the user has let it go . On e the but­
ton is released lines 350 a nd 386 request th at the 
user press the buuon , wa it fo r the button pre ·s, a nd 
sound the bell. Th ' n lines 420 to 440 wa it fo r th e 
button to be released befo re go in g back to the menu . 

Conclusion 
We've explored one use of th e Apple paddle . Next 
time we a r goin g LO sim ula te a j oys tick fo r uch 

= =I 

..<!~f;?~~0~~mputar 

FULL SELECTION OF APPLE 


COMPUTERS AND ACCESSORIES. 

IN 

CANADA 

For Personal - Business - Educationa l ap­
plications and more, the re's only one place 
to come for all your APPLE needs. 

OFF THE SHELF DELIVERY. 

HDLi5E of CDmPLITEf15 me. 
368 EGLINTON AVE. W. lat Avenue Ad I 

TORONTO, ONTARIO MSN 1A2 

(416) 482-4336 

games as Space In vaders. The a tu a l a rcade ga me 
uses a j oys tick to c ntrol sun mo ti n . M l Apple 
versions treat the paddl e as direc t input to position 
the sun . Th is tends to fru trate Space Invader fa ns 
who arc used to the rea l thin g. 

H erc is yo ur problem fo r n xt tim '. H ow can 
you simul a te a two way j oys tick (1 ·ft < -cent er- > 
righ t) with the Apple paddle without needing to 
know at a ny time how fa r the paddle is from it 
ce nter pos ition? 

CRAE 
A fast co- res ident Applesoft editor for Applesoft program· 
mers. Now perform globa l changes & finds to anything in 
your Applesoft program. Quote (copy) a range o f l ines from 
one part of your program to another. A fu l ly optimized stop· 
li st command that lists your program to the screen w ith no 
spaces added and forty co lumns wide. Append Applesoft 
programs on disk to program In memory. Formatted 
memory dump to a id debugging. Powerfu l renumber is five 
times faster than most avai lable renumber routines. Auto 
li ne numbering. GRAE need be loaded only once and 
changes your Applesoft program right in memory. 48K 
Apple II or Plus & Applesoft ROM & disk. 

MC AT 
MCAT is a binary program wh ich creates a master catalog 
report. The first l ist is sorted by file names and the second 
by vo lume number with sectors used ind icated, provisions 
for duplicate volume numbers. 600 f i le names capacity on 
48K system. 200 fo r a 32K system. 

SIN BAD 
Hires adventure-like game using over 100 pictu res . Re· 
qu ires 48 K Applesoft ROM , Disk. 
GRAE on Disk With 16 Page Manual ... . ..... .. . . .. $19.95 
MCAT on Disk With 10 Page Manual .... . ...... . ... $14.95 
GRAE And MCAT On One Disk With Manuals . . . . ... $29.95 
SIN BAD on Disk ..... . . .............. . .. . ...... $17.95 
CRAE/MCAT Manua ls Inc lude Ins tructions For Making A 
Backup Copy. 

SEE YOUR LOCAL DEALER OR SEND CHECKS TO 

HIGHLANDS COMPUTER SERVICES 
14422 S.E. 132nd 


Renton, Washington 98055 

(206) 228·6691 


Was hington residents add 5.3% sales tax. Applesoft and App le 
reg is tered trademarks or Apple compu ters Inc. 
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Fun With the 
6502 
Atari Software 
Reviews 
Atari 3 Dimensional 
Graphics 
Len Lindsay 
Sebrees Computing (456 Granite Ave. , Monrovia, 
CA) is marketing a sophisticated software package 
that will help you create your own three dimensional 
pictures on your Atari screen, and even have them 
moving in any direction you would like. The soft­
ware package costs $29.95 plus $1 .50 postage and 
handling. 

I have referred to this software as a package, 
rather than as a program, because you receive four 
separate programs on the tape. Along with the tape 
comes a manual explaining how to use the programs 
and how they work . The last pages of the manual 
contain complete listings of each of the programs. 

I received a preliminary version of 3D Com­
puter Graphics for the ATARI, and was impressed . 
For example, the first program mixes all three types 
of TEXT MODES on the screen at one time which 
is very interesting. The final version will use more 
colors in Graphics mode 8 than the default maximum 
set by BASIC. 

The programs allow you to set up the three 
dimensional coordinates of any object you wish 
drawn on the screen (using X, Y, Z axes). It takes 
quite some time to figure out all the coordinates and 
enter them into the program. (This is a serious pro­
gram; plan on spending some time with it.) Once 
you have all the coordinates entered, you can have 
the object drawn on your screen . This sounds 
simplistic, but you can vary the place that you are 
viewing the object from; vary the field of view; and 
''vary'' the viewing position you are looking at the 
object from. And you can draw the object, or erase it, 
all under program control. Thus you can actually 
create a three dimensional animated scene. 

The final manual will have a complete chapter 
on examples. The last program on the tape is an ex­
ample of animation all ready to RUN. You can 
watch an animated SPACE SHUTTLE. A plastic 
model of the Space Shuttle was used along with 
graph paper to identify its outline coordinates. 

If you are set for some serious fun with your 
ATARI , and have the time to enter coordinates of 
your object into the program's data base, then you 
should enjoy this package. 

The Video Easel 
Cartridge 
from Atari 
This is one of ATARI's plug-in cartridges . It is an 
amazing cartridge, showing off some of the ATARI' s 
amazing capabilities. It uses joysticks to control 
many of its functions . The more you use it the more 
things you find you can do . 
Painting (demo mode) 
There are 6 different dynamic paintings preset for 
your instant use. Simply hit P (for Painting), then 
hit a number 1 - 6 for the painting number, then hit 
RETURN and the painting begins . My favorite 
paintings are numbers 1, 3, and 6. You can switch 
from one painting to another at any time . The screen 
is not cleared when you transfer unless you want it to 
clear. To clear the screen, hit C (for Clear) and 
RETURN . The paintings are constantly changing, 
creating beautiful displays . And it is FAST. You can 
even control the speed if you wish. Simply use 
joystick #1 . Push it forward and the pain ting speeds 
up . Pull it back and it slows down. Slow it down to a 
snails pace and watch how the video magic is per­
formed (it is extremely interesting) . You can control 
colors used with joystick #2 . Push it forward or right 
or left to change the color registers. Hold the RED 
button down at the same time and you change the 
luminance levels. 
Drawing 
Now for the exciting news . You can create your own 
custom dynamic painting sets. I t is very simple and 
provides a great sense of accomplishment and 
satisfaction. 

Hit D (for Draw) and RETURN and you are in 
the DRAW "set-up" mode. Use joystick #1 to set up 
the master pattern. Your master pattern can both 
DRAW and ERASE lines . To set up a ORAW hold 
the RED button down as you move a small dot 
around the screen with your joystick (leaving a trail) . 
To erase, don ' t hold the RED button down . When 
you are ready simply hit S (for Start) and RETURN 
and ZAP, the computer starts drawing your pattern 
over and over rapidly filling the screen with your ins­
tant masterpiece. You can control the speed and col­
ors as for PAINTING mentioned above . 

This DRAW mode can easily be used for trivial 
fun. But, it can just as easily be used for some 
serious fun. However, to create some well-designed , 
thoughtful, dynamic paintings, you will have to 
spend some time experimenting. See if you can 
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PET ATARI APPLE SYM 

INTR~g~CING PET RABBIT CAS~~TTE 

The PET RABBIT contains high-speed cassette 

rout ines . auto-repeat key feature , memory test . decimal 

to hex , hex to decimal , and othe r features. Coex is ts 

w ith the BASIC PROGRAMMERS TOOLKIT. Works 

with 2.0 ROMS (New) and new style cassette deck . 


Cassette versions configured for S 1800, $3000, $3800, 

$7000. and $7800. 

Cassette and manual - $29.95 


ROM version configured to plug into P.C . board at 

$AOOO. 
ROM and manual - $49.95 

FREE ROM RABB IT with purchase of SK PET and tape 
deck . 
SPECIAL - ROM RABBIT and cassette deck - only 
$134.95 

MACRO ASSEMBLER 
AND 

TEXT EDITOR 
Macro and conditional assembly, string search and 

replace . 10 char ./ label , AUTO li ne numbering , MOVE, 

COPY. DELETE, NUMBER . and much more. 20+ 

commands , and 20+ pseudo ops. 


PET cassette version (ASSM/ TED) - $49.95 

PET disk version (MAE) - $169.95 

ATARI cassette version with machine language 

mon itor - $53.95 


FREE ASSM/TED an d ROM RABBIT with purchase of 

32K PET and cassette deck . 

FAE~ MAE with purchase of 32K PET and disk drive. 


EHS IS NOW A 

COMMODORE DEALER 


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

CBM PRODUCT DESCRIPTION PRICE 
2001-BKN BK RAM-G ra ph ics Keyboard $ 795.00 
2001-32KN 32K RAM-G raphics Keyboard $1295.00 
2001-32KB 32K RAM-Business Keyboard $1295.00 
8032 32K RAM-30 Col.-4.0 OIS $1795.00 
2023 Friction Feed Printer S 695.00 
2022 Tractor Feed Printer S 795 .00 
2040 Dual Floppy-343K-OOS 1 0 $1295 00 
2050 Dual Floppy-343K-DOS 2.0 $1295.00 
8050 Dual Floppy-974K-DOS 2.0 $1695.00 
C2N Cassette External Cassette Dri ve S 95.00 
CBM to IEEE CBM to 1st IEEE Peripheral S 39.95 
IEEE to IEEE CBM to 2nd IEEE Peripheral S 49.95 
8010 IEEE 300 Baud Modem S 395 00 
2.0 DOS DOS Upgrade for 2040 S 50.00 
4.0 OIS OI S Upgrade for 40 Column $ 100,00 

EDUCATIONAL DISCOUNTS 
BUY 2 - GET 1 FREE 

TRAP 65 
TRAP 65 prevents the 6502 from executing unimple­
mented instructions . Have you ever had your system to 
crash on a bad upcode? Th is is a rea l machine language 
debugg ing tool and time saver. Also useful fo r teachin g 
trap vectoring and extension of instructio n set in 
schools . 3 '1: x 4 y, 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 th e TINY-C in terpreter sold by T iny-C 
Assoc. Usefu l for learning a modern st ructured 
programming language . Diskette - $45.00. Owners 
manual - $40.00 

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

ATARI M.L. MONITOR 
Load and save bin ary data on cassette . Disp lay and 
chang e 6502 regis ters . 
Mon itor uses the screen ed 1t 1ng capabilit ies of the 
ATARI to allow easy use. Cassette and manua l - $9 .95 
(specify memory size) . 

ATARI MEMORY TEST 

COMPILERS 
Graphics Drawing Compiler for PET and SYM. Works 
with Macro ASSM/ TED. Th e GDC is composed of a 
number of macros wh ich emulate a high-level graph ics 
drawing language. In addition to the macros . GDC 
provides some very useful enhancements to the 
ASSM/ TED. Manun l and Casset te - $29.95 

Music and Sound Composer for PET. Works with 
Macro ASSM/ TED. Th e MSC is composed of a number 
of macros which emu late a high-leve l computer music 
language. In add1 t1on to the macros. MSC provides 
some very useful enhancem ents to the ASSM/ TED 
Manual and Cassette - $29.95 

1/0 KIT 
PET 1/ 0 Experimenters Kit . Allows easy access to IEEE 
or user port for th e co nstruct ion of ex ternal circuits 
Kit - $39 95 , 

ORDERING TERMS 
Send check or money order in U.S. dollars. Add 2% for 
postage for CBM orders . Overseas software orders add 
$5.00. All software ma iled free in USA and Can ada. 
Purchase orders acceptable. 

Wh en 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 guaran tee 
on your memoryl) Cassette an d manual - $4.95 

APPLE PRODUCTS 
Macro ASSM/ T ED - includes manual , on casset te ­
$49.95, on d isk - $55 .95 
Appl e MAE - similar to PET MAE. A powerful 
assem bly deve lopment sys tem on diskette. (Requires 
license ag reement) - $169.95 
PIG PEN - 100% M.L. word processor for use with 
App le ASSM / TED. Fast text formatt ing. ver ti cal and 
hori zon tal marg ins . right and lef t iustification. center­
ing , lilies. foots . shapes. etc Man ual and source 
included. on cassette - $40 00. on diskette - $45.00 

App le Ma il List System. Provides sort ing on zip code or 
last name. Approximately 1000 names/ diskette. 
Manual and Diskette - $34 .95 

EASTERN HOUSE SOFTWARE 

3239 Linda Drive . Winston-Salem, N.C. 27106 
Ph. Orders - 9-4 EST (919) 924-2889 or748-8446 

Send SASE for free catal og 
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figure out just what the computer does when it 
duplicates your pattern . You may find that the 
screen fills up too fast, and then looks like garbage. 
AHA. Your master pattern should include some 
ERASE lines, to help keep the screen from filling up. 
There are other tricks to creating long-lasting 
dynamic art, but I won't spoil your fun by telling 
you what they are. 
Quad Drawing 
If you like ORAWing, you will have four times th 
fun with QUAD DRAWing. This divides the screen 
into four quadrants , focusing on the center. Now you 
draw in all four quadrants at once (symmetrically of 
course). This is a fast way to create interesting 
designs. 
Who and Why 
Children as young as 6 years old can control the 
V1DEO EASEL. It will encourage experimenting 
and exploration, as well as allow creative play and 
aid visual thinking . It can be used at very simple 
levels, but can be much more sophisticated for use by 
high school students . It was with more sophisticated 
use in mind that LIFE was included. 

Life 
This is a population simulation. Although it is refer ­
red to as the game of LIFE, there really are no op­
ponents or winning strategies . A whole article could 
be devoted just to explaining the significance of this 
famous ''game' ', in fact many such articles already 
have been published . A partial bibliography is in­
cluded with the VIDEO EASEL manual. There is 
even a newsletter dealing with this computer simula­
tion. It basically deals with a population of "cells" 
that you set up. Once you START it, it follows set 
rules: 
1) Law of Survival - each cell with 2 or 3 neighbor 
cells survives to the next generation. Each cell with 4 
or more neighbors will die from ''overcrowding''. 
Each cell with one or less neighbors will doe from 
'' isolation''. 
2) Law of Birth - each empty space with exactly 3 
neighbors will create a new cell for the next genera­
tion . 
ATARl's LIFE is very fast , and has many fancy 
"extras"built in to make it easier to use for fun and 
recreation . You can put the cell s on the screen one at 
a time if you wish, but that takes time. So ATARI 
gives you several options to put many cells up at one 
time. 
a) 	BIG X - puts an X on the screen 
b) LINE - puts lines (horizontal or vertical) on the 
screen of any length 
c) DIAGONAL - puts diagonal lines on the screen 
d) !BEAM - puts a large I on the screen 
Each of the above can be used with the others. Once 
you have the screen set up with all your ' cell~ ' you 
simply hit S (for Start) and watch the generations go 

by . Some very interesting patterns are created. For 
more advanced use, you can automaticall y put 
GLIDERS and FACTORIES on the screen. Fac­
tories create Gliders . They both are fully explained 
in the manual. 
Final Remarks 
Video Easel may appear to be simply a glorified 
drawing program, but it is much more . I am very 
satisfied with it , and my daugh ter enjoys it as well , 
even though she is only three years old. In several 
years it should prove thought provoking for her. It 
can be used successfully in grade schools (for the pat­
terns and drawing) and in high schools (for the game 
of LIFE simulation). © 

t'FREE 
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0 	Software. Lists 400 pro­
grams on 70 tapes and 
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ation, and personal use. 

0 	Books. Lists 100 books, 
games, records, prints, etc. 
tor educational and per­
sonal users of small compu ­
ters. 

0 	Peripherals . (ALF music 
synthesizer and Versa ­
Writer for the Apple II). 

Send 3 15 ¢ stamps for 
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Or send $2 .00 for a sample 
issue of Creative Comput ing 
and both catalogs. 
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SCREENDUMP 

Jeff Schmoyer 
Screendump is a machine language utility program 
which prints the contents of an Apple II text screen 
co an y printer. It is executed by press ing a control-Z 
on the keyboard in response to any input. Its uses 
include printing the catalog without having to 
specifically start the printer , getting a hardcopy prin­
tout of instructions from programs , and selecti vely 
preserving information on the screen . Screendump 
will run on any size Apple II computer with or 
without a disk drive . It will work from Apple oft In­
teger BASIC or the Monitor. 

Throughout this articl control characters are 
printed in the formal control-Z. This means press the 
Control key, and while holding it down , type Z or 
whatever other character is requested. Control 
character are not displayed on the Apple' scr · n. 
All the addresses shown with dollar signs ($) in front 
are hexadecimal addresses . 

When activated, Screendump replaces the 
system ' s standard character input hooks with its own . 
Normally when the computer wants a character, it 
goes to the Monitor keyboard input routine which 
waits for one to be typed and then passes it on . 
When Screendump is on , the computer goes to it for 
a character . It then checks to see if the character 
typed was a control-Z . If not , it passes it on just like 
the normal routine . If the character was a control-Z , 
it prints out the screen. 

To accomodate different types of printers and 
interfaces, Screendump has its own output hooks at 
$2FE and $2FF. These should be set to the address 
of the printer driver routine which prints one 
character. On each of Apples' and most other 
manufacturers printer cards resides a ROM contain­
ing a printer driver routine to make the card work . 
After a PR#1 (if the card is in slot 1) is executed , the 
computer jumps to that driver whenever it wants to 
print a character. It does this by setting the systems 
output hooks to the appropriate driver address . For 
an Apple parallel card in slot 1 this address is $C 102 . 
If a different card is to be used , this address may be 
discovered through the following procedure. 
Go to the Monitor by pressing Reset on a standard 
Apple II or by CALL -151 on an Apple II Plus or an 
Apple II containing a Language System. . 
Type control-P control-K and Return to disconnect 
the DOS . . .. 
Type the slot number that the pnnter card 1s in 

followed by a control-P and Return . For slot 1 this 
would be 1 control-P Return . 
Type 36.37 Return . This wi ll d isplay the printer ad­
dress in reverse order. For $C102 it would show 
36:02 cl. 
These need to be placed in Screendump in reverse 
order also . For $C102, $2FE should get $02 and 
$2FF should get $C 1 . 

One other change is required for systems without 
disk drives . The value at locations $2B 7 need · to be 
changed from $4C to $60. 

To use Screendump from th e Monitor type 2AFG 
and Return or from either BASIC type CALL 687 
and Return . Now any time control-Z is pressed , the 
current screen wilJ be printed . Screendump may be 
used anytime up to the next Reset or IN # command. 

To saue Screendump to tape , from the Monitor 
type 2AF,2FFW . T o save it to disk type BSA VE 
SCREENDUMP,A$2AF,L$5 1. T o reload it from 
tape , go LO the Monitor and type 2AF .2 FFR . To 
reload it from disk enter BLOAD SCREENDUMP 
or alternatively BRUN SCREE DUMP. The latt er 
would both load Screendump and ac ti vat it. 

Some printer cards , su h as Appl s ' parall •I 
card, need to be initialized before they can be used. 
This initialization must be done each time the com­
puter is turned on , or with some cards, each time 
Reset is pressed. For a parallel card in slut I the se­
quence would b 

PR#l 
control-I 40N control-I K 
PR#O. 

After S r endump is activated , through the execution 
of a CALL 687 or one of th other previously 
described tum-on procedures , it may be utilized by 
typing a control-Z in response to any input. For ex­
ample if the catalog is being d isplayed and th e com­
puter is waiting for any key to be pressed before 
showing more, control-Z can be entered and what is 
on the screen will be printed . The catalog will not 
advance until some other key is pressed . As another 
example, assume you are playing your fa vorite 
adventure game and it is waiting for you to enter a 
command. Typ ing control-Z wi ll print th e current 
screenful of information describing your whereabouts 
for future reference . 

In some cases the control-Z chara ·ter may need 
LO be used by other programs or devic s such as the 
Micromodem II, for their own purposes . If Screen­
dump is active, it wil l never let a control-Z go 
through he system. To make a different use of 
control-Z Screendump may be deactivated through 
an IN#O or Reset, or the Screendump execution 
character can be changed to something ot her than a 
control-Z . This is accomplished from Applesoft by 
typing POKE 702 ,CHR$("newchar" ). The 
character in quotes newchar may be any charact r 
the system is not using for something ·ls ·. For exam­
ple, an A would not be a good character LO use since 
everytime an A was typed the printer would start. 

The operation of Screendump is as fo llows . 
SDINIT is the startup routin . ft takes CREEN­
DUMPs address and puts it in the input hooks so 
that Screendump is called to get each character . If a 
disk is being used, the DOS is jumped to , passing 
the input address information along to it . 

As previously outlined , when the sys tem want a 
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02C2: 41 
02C2 : 42 SAVE CURRENT PO INTER~: AtK• 
02C2: 43 PRINT THE SCREEN. 
02C2 : 44 
02C2 : SA 45 DUMPIT TXA s mJE REGS 
02C3: 48 46 PHR 
02C4 : 98 47 TVA 
02C5 : 48 48 PHA 
02C6: A5 26 49 LDA G8ASL SAUE CURRENT SCREEN POINTERS 
02C8 : 48 50 PHA 
02C9: AS 27 51 LDA G8ASH 
02C8 : 48 52 PHA 
02CC: AS 24 53 LDA CH 
02CE : 48 S4 PHA 
02CF: A2 00 5S LDX #0 LI NE COUtHER 
02()1 : 86 24 S6 srn CH ZEF:O CURSOR HOR I 20NTAL 
02D3 : AO 00 57 HE>ffLINE LDY #0 COLUMN COUtHER 
02D5: SA 58 TXA A GETS LINE 
02D6: 20 47 F8 S9 JSR GBASCALC TRAt·4SLATE IT 

02D9 : Bl 26 60 NEXTCHAR LDA <GBASL) I'( GET A CHAR 
02DB: 20 FD 02 61 JSR PF: ItHOt~E OUT WITH IT 
02DE : C8 62 IHY MmJE TO NE><T CHAR 
02DF: co 28 63 CP\' #40 LINE DOt~E? 
02E1: DO FE· 64 BNE ND<TCHAR NO 
02E3: A9 BD 6S LDA #CR 
02E5 : 20 FD 02 66 .JSR PRitHOt·4E 
02E8 : EB 67 IHX NDff LrnE 
02E9: EO 18 68 CPX #24 ALL DONE? 
02EB: DO E6 69 E:t~E NEXTL I NE NO 
02ED: 68 70 PLA PUT OLC• LI NE STUFF BACK 
02EE: 85 24 71 STA CH 
02FO : 68 72 PLA 
02F1 : 85 27 73 STA G8ASH 
02F3: 6·:>.... 74 PLA 
02F4 : BS 26 75 STA GBASL 
02F6 : 68 76 PLA 
02F7: AB 77 TAY RESTORE REGS 
02F:3: 68 78 PLA 
02F9: AA 79 TAX 
02FA: 4C OC FD 80 JMP RD KEY GET NE~J KEYPRESS 
02FD : 81 
02FD : 82 JUMP TO ACTUAL PRINTER DRI VER 
02FD: 83 CHARACTEF.'. OUTPUT ROUT I t~E . 
02FD: 94 
02FD : 4C 02 Cl 85 PRINTOHE JMP PRINT 

0 ERRORS IN THIS ASSEMBL't © 
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Thesus Versus 
The Minotaur: 
PASCAL Visits 
Ancient Greece 
Joseph H. Budge 2507 Elderwood Lone 
Burl ington, NC 27215 
In ancient Crete there was a monster ca lled the 
Minotaur who lived in a n impossible maze , the 
Labyrinth . The Minotaur was a magical creature, 
half-man and half-bull. Once a year he demanded a 
human sacrifice. In return for the sacrifice he would 
protect the rest of the itizens from the evils of their 
enem ies and nature. Appropriately enough, thi was 
called the Minoan civilization. As time went on, the 
Minoans grew tired of the yea rIy sacrifices. After all, 
it was a drain on the population . Not only that , but 
people forgot how valuable the ir protection was. 
Eventually, the Minoans actuall y had to force people 
to sacrifice th emselves. lmagine that! The vict im 
would be thrown into the labyrinth get lost , and 
eventuall y bump into Minotaur, with predictable 
consequences. 

One day your basic Greek Hero type showed 
up a dude named The eus. 'ince it was sacrifice 
day , the Minoans grabbed Theseus and threw him in 
the Labyrinth. Being a Greek Hero and all , T heseus 
had hi trusty battle-ax a nd a ball of tring. He un­
wound the string until he found the Minotaur , Jew 
the beast , and th en followed hi s string back out. 
Through the marvels of mod ern science we ar able 
to take you back in time to the very time and place 
of thi · epic eve nt. Theseus is just stepping off his 
boat ... 

Suddenly a Minoa n guard on th e city wall 
challenges him : " Who goes there?' 

'' Ti I , Theseus , son of fai r Hebride and mighty 
warrior , I come in p a e." 

Well before he knows what' happening, a pla ­
toon of soldi ers em rges from the city, grabs 
Theseus, and drags him off to the King 's Palace. 
The King, of course, is deli ghted to see Theseus. So 
del ight ed, in fact that he pulls out a ll the stops a nd 
ord rs a State Banqu ' t be prepared in the field right 
out in front of' th e Laby rinth . But one· dinn er i · 
ready, the pl atoo n how up again while the Great 
High Priest Mumbo-Jumbo explains the fate that ha 
befall n The cus : he's about to become bu ll f cider . 
Our H -ro mutters th· anc ient .reek cqui \' alcnt of 
" Sur " no " cat baby!" before he grabs hi s pack 
and marches off through the grea t front doors or th e 
Lab yrinth . This i what he doc : 

Original maze: * * * * * * * * * * * * * * 
* * 
* 

* * 
* . * M ** . . * * * * . * * * * * * * * * * * * * 

. * * * ** .* * * * * * * * . * * * * * * * * * * * * * * * * * * * * * * 
Figure 1: The Labyrinth 

period = passageway 

sta r wall
c 

M = Minmaur 

Th· ·cus i a jerk. The l inotaur li ves . 


H erc is where he wem: * it * * * * * * * * * * 

* * * * + + + + * * 

* * M * + * * + * * * * * * * + * + * * * * * * + + + * + * + * * 
* * + * * * * + + * * ~ 
+ + * * * + + * * * * * * * + * + * * * + + + * 
* * * * * * + + * * ' * 

Figure 2: Labyrinth after the first search 
plusses indicate where Theseus checked. 
Th seus come out uf the maze, quinting in the 
sunlight. A roar from the angry crowd washes over 
him. The High Pries t expla ins that the Minotaur 
must be either slain or fed. To emph as ize h is point , 
th e Minotaur gives a big roar from in sid ' th· 
labyrinth ! This sends the crowd sca1tcring and leaves 
Our H ero qu avering in his sandals. Mustering up hi s 
courage, once more he enter the labyrinth . While he 
wasn't look in g, the Minot aur moved some {'the 
wall s aro und , so now he's jus t as lo ·t as th first time 
he went in . H ·re · what happens thi · ti m 

Original maze: * * * , * * * * * * * * 
**"* ** * * * * * * * * * * * * * . * * * ·*·** **· * * . * * . * * * . * ' * 

* · ·** ** * * * * M * * * 
* * * * * * * * * * * 

Figure 3 : The re-arranged Labyrinth. 

Theseus has s lain t.he Mj ro u1.ci1.11 · 

Here is where he went.: 


* * * + * * * * * * * * + + + + * * * * + * * + 
* * 

,.. 
* ' * + + ** * + 

* T T * + * * + * + * * T * T * * + + * * + + * * T * 
,.. + * * * + * * *T T * * ' * * + * +* T w * * + + + ** * * * * * * * * * + * * * * 


Fis•Jre 4: Theseus ' trail ('tU L of i .h r· I a b~r·i r1 · 


Well the Minoans a re ju t delighted! Th y make 
The eus a Prince of th e Realm , hea p re•vard on him, 
and throw a huge party in hi s honor . M any of the 
guests want t know how he did it bu t Theseu 
keeps on ·aying "Aw shucks, it was nothi n~ .. ". 
Finall y th e King comes ov 'r; he's dying of' cu riosit y 
too. So The cus stoops over a nd draws th e fo llow ing 
program in th e sand: 

http:u1.ci1.11
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T HEORY OF OPERATION 

T his is a maze search program writ ­
te n in Standard Pascal for the Apple 
II. It doe not use any of the special 
Pasca l fu m:tions unique to UCS D 
Pascal , th crd re it should be por­
tab le w o th er Pascal machin es. 

The labyrinth is read into a n ar­
ray, the size of which is se t by the 
co nstants M & . In the array a ' • ' 
ind ica tes wall. a '.' in d icates 
passageway, a ' +' means W(''vc 
been on thnt pas ag · before, and ' M ' 
means Minotaur. The labyrint h i · 
placed in an array surrounded by a 
·irclc of spaces a nu a circu lar wall . 
Hy placing The eus in ·id · this c ircl · 
uf s ·111inds, he c11 n s ·a rch uut th ' 
·n trance to th e maze in the same 

way as he . carcht: the maze . The 
search itself is strnightforward . At 
any given square Th eseus looks 
no rth , and 1he n o n aroun d th e com­
pass. He takes the Jirst available 
passageway that he hasn ' t take n 
bdure. If there's no passage, he 
back 's u p unt il he finds one or gets 
back lO hi · tani ng point. Thcscu 
him ·elf i · mcrcl a stack pu int T . H · 
puint s lO th ' end or his s trin " whid1 
is reall y the swrcd inform ation on 
the sta tus u f each point he has 
traversed . T o advance, a new node is 
pushed onto the stack, while retreat 
is pe rfo rmed by a pop. When the 
stack i ·em pty, Th scus is back out ­
side th e maze . If' Theseus fi nds the 
Minotau1· he will slay him ( M 
bcto mes W ), a nd leave hi string 
beh ind (a tn1i l of 'T' s) . 

p rogram 	maze ; 

const 	 m = 9­
ml = 10; 
m2 = 11 ; 
n = 12; 
nl 13; 
n2 = 14; 

type 	 st ckptr = 
direct i o n = 

thissquare 

map= arra y 
vitality = 
validmove = 

( * rows in maze *) 
( * rows + l *) 
( * rows + 2 *) 
( * co l umns in maze *) 
{* columns + 1 * ) 
{* columns + 2 * ) 

- this square; ( * pointer to stack nodes*) 
(north , northeast , east , 
southeast , sou t h, sou t hwes t , 
we st, northwest) ; 
r ecord 

row : integer; 
column : in tege r; 
looking : di r ection ; 
string : sta c kptr 

e nd: 
[ -l .. m2,-l .. n2] of char; 

(alive,dead); 
-1 .. l; 

index 	 ar ray [ no rth .. northwe s t ] 
table = 	 record 

hmove index; 
vmove index 
end ; 

markers 	= set of char; 

var 	 maze : map; 
The s eus : stackptr; 
Minot ur : vitality; 
compas s table ; 
done : boolean ; 

of 

( * legal directions *) 
(* one stack node * ) 
(* row in maze *) 
(* column in maze *) 

(* direction looking here *) 
{* pointer to next node*) 

(*The seus's world*) 
{* states of existence *) 
(* a range for indexing * ) 

validmove; 
(* array of indexes *) 

(* used 	 for input testing*) 

{* the l abyrinth *) 
(* top of stack= Our Hero*)
(* how's the beast feeling? * ) 
(* look-up table of move s *) 
{* flag fo r e xit display *) 

proced ure ARRAYSTART (var maze:map; var compass : table ); 

var 	 i integer; ( * iteration variables * ) 
j in teger; 
d direction ; 

be in 

(* i ni tia li ze t he Labyrinth*) 
for i : = - 1 to m2 do 

begin 
for j : = -1 to n2 do 

begin· •' is put in . The array i la rg-c r 
maze[i.j] := ( * set to dots *)tha n the maze will be. The extra if {i=- 1) or (j=-1) or (i=m2) or (j=n2) then maze[i , j] := '* ' 

room , two sq ua res on a ll sides, arc (* sets 	walls to ' * ' *)
th· sent in ·Is which a rc used 10 end 

s1:a rch for cncranc ·s . The ·c mpass end; 


is ini ti al ized a a lo k-up IUr mo,·in){ 

in an in li caicd din·nion . 


( * now set he compass * ) 
with compass do 

begin 
for d := north to northwest do 

begin 
i f {d=east) or {d =west) then vmove[d] := O 
else if (d>east) and (d<west) then vmove[d] : = 1 
e l se vmove[d] := -L; 
if ( =north) or (d=sou h) then hmove[d] : = O 
e lse if (d <south) hen hmove[ ] : = 1 
else hmove[d] : = -1 

e nd 
en 

end ; 
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procedure PRINTMAZE (maze:map ); 

var 	 i integer ; (* iteration variables*) 

j integer; 


begin 	 Printmazc steps throu gh the two­
for i : = 1 to m do dim ·nsi nal array rontaining the 

begin maze and prints ou1 it. o nt1:n1 s. In
for j := 1 ton do write ( maze[i , j], . ) : 

norrnal operat ion th e sentinels a rc writel n 

end 
 omitted. blll 1ha t ma y be changed b y 

end: placing the a ppropria te ,·alues into 
th · for-loops. 

procedure READMAZE (var maze :map); 

va r 	 i in eger; (* itera ion variables * ) 
integer; 

x char ; (* scrat ch for i nput *) 
legals : markers; (* set of legal inputs*) 

begin 
legals:= [' * ','.','M']; (*what ' s allowe on input *) 
for i := 1 to m do 

begi n 

for j := 1 to n do 
 R.:adm az1: is the ge n ·nu input

begin routine which ge ts the maze from the
read ( x); 

keyboard . Thi particular version if x in leg a ls the n maze [ i,j] := x 

el s e maze [i,j] : = • 
 shows the dcliciencics of tandard 

end ; Pa i;a l. o string hadling is a llowed, 
readln 1h ·r -fore th e da1a must b · n :ad in 

e nd um: ·ha ractcr a t a time. The lack of 
end; stri n , ha ndling a lso m ake elegar11 

u c.:r- prompting difficult . If the maze 
is no t found in the prop r format (eg 
m lin e of n chars) thl'll the program 
will terminat e " ·ith a run- 1 ime erro r . 
Erroneous characters in the da1 a will 
be turned int o passa •eways ( '. ' ) . 

procedure POP 
0 

( var Theseus:stackptr) ; 

var 	 p : stackp r; ( * scratch oo i er *) 

This procedure Pop 's a node off the 
begintack . In effect this moves Theseus 

if Thes eus nil then writeln ('UNDERFLOW ON STACK')
back nc square . If underflow , then else 
procedure re turns with no change, it begin 
just print s an error (he· · a1 end of p :=The s eus; 

Thes eus := Theseus· .s t ring;the trail. .. 
dispose (p) 

end 
end; 

procedure PUSHON (var Theseus :stackptr; var maze:map; compass:table); 

(* scratch pointer *)var 	 p : stackptr; 

begin 
Prnccdurc I' . H p11 shes ne w (p); 


with The s eus· do Theseus ' cu rn:nl locatinn Otll (> thl' 


beg~n 	 slaL k . sa,· ing his curre 11 1 coordinat es 
p .row : =row+ compass . vrnove [looking]; and the direc tion he was lookin g . p·.column := col umn+ compass .hmove [looking]; 

Thl'n it 111 Vl'S Our I lt:ro ont o 1hc e nd ; 
nl'.'Ct quare in the din· tin11 he wa · p· . 1ooking :=north; 

p".string :=Thes eus ; looking a nd n ' s 1ha1 w a ' + ' in I hl' 

Theseus : = p; nrnzl' (drop a pebbl e) before 1T1urn ­

maze [Theseus·.row,The seus". column ] ·:= ' +'; 
 i11 ~ lO the c, lling ro 11tin ' . 


end; 
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proce ure SEARCH (var Theseus:stackptr; var maze:map ; var minotaur : vitality; 
compass : table ); 

var tr : integer ; (* temp row * ) 
tc : integer; (* temp column * ) 
see what : char; {* what he finds * ) 
legals : markers ; (* wha he's allowed to see * ) 

begin 
leg ls := [' * ' ,'. ' , 'M' , ' + ']: (* whaL he may see*)

Procedure Search has T heseus lu< k with Theseus - do 
around him ro sec what 's there. b eg in 
Dependin g- on whal he find s, h · Lht:n tr := compass . vmove [looking] + row; (* figure where he's * ) 
1a kes a ppr pri ate ac1 ion. If he find tc : = compass .hmove [looking] + column ; (* looking * ) 

end ;an ill egal diarar lt:r he will gel cun· 
seewhaL : = m ze [ r , c] ; ( * aha , he sees i I * ) 

luscd and go back ou t tu the <.:n· if seewhat in legals then 
tra nce fo r in st ructions. O therwi se he beg in 
sta rt s looking north a nd takes th l' if s eewh t = '+ ' then s eewhat : = ( * where he' s been is s ame *)I * I ; 

first pas ·age: ' ay hc find s. If he find . (* as a wa ll : can't go there * ) 
case seewhat ofthe I ino tau r· h . will. r CO Ul'S( ', 

' *' if These us-.looking northwest then POP (Theseus)
fight. But if' he fin ds no un ex plnn :cl else Theseus - .looki ng : = succ (Theseus-.looking); 
passage a nti no M inuiaur, then ht· ( * that wa s a wal l or someplace he's been b e fore*) 
figure· s he's at a dead-end and 
ret reat-. O nce the ea rc.h for thi s par· PU SH ON (The s eus , maze,compass) ; ( * a passage! * ) 

ti cular sq ua re is ove r , the prou .: tlure 
'M': begin ( * fight the Minotaur ! *) 

returns lu it · ca ll er. 
min tau r : = dead; 
maz e [tr , tc] ·= ·w· ( * it keels over ... * ) 

end 
end 

e nd 
else 

be in 
writ eln ('What is that?'); 
POP (Theseus ) 

encl 

begi n e nd ; 


(* Initial i ze * ) 

done : = false; 

ARRAYSTART (maze , compass ); 

new (Theseus); 

with Theseus- do 


begin 

row := O; 

column := -1; ( * start out, 1s t push moves to 0 , 0 *) 

looking : = east; 

string := nil 


end; 

PUSHON (Theseus , maze, compass); 

READMAZ E ( maze ); 

wri te l n ; 

wri tel n ('Original maze : '); 

PRI NTMAZE (maze) ; 
 Here's th· main program .. . 

(* now go cha se Minota u rs *) 

r e peat 

b eg i n 

if Minotaur = dead then wi th Th e s eus- do 


begin 

if (row<l ) or (row>m ) or (col um n<l) or ( co lumn>n} then 


done := true; 

if not done then 


begin 

maze [row,column] := 'T' (* leave string * ) 


end ; 

POP {Theseus) 


en 

else SEARCH (Theseus , maze , Minotaur , compass) 


end 

until Theseus-.str i ng =nil; 

writeln; 

if Minotaur = dead then writeln ('Theseus has sl ain the Minotaur') 

else writeln ('Theseus is a jerk. The Minotaur lives . '} ; 

writ e ln ('Here is wh ere he we n t: '}; 

write ln ; 

PRINTMA ZE (maze} 


end . 
% 
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16CC DEC9 Syntax error exit 
16D8 DED5 Setup for va ri ables 
1713 DF10 Set up fun ct i on reference sSome routines 
1752 DF4F Perform OR , AND 
1768 DF65 Perform compa r isons 
17DO DFCD Perform PDL 
17DC DFD6 Perform DIMfrom Applesoft 
17E6 DFE3 Get variable name, locati on 
18E6 EOED Setup array pointer 
18 FB E102 Evaluate integer ex pres sion 

Jim Butterfield Toronto 	 1917 E11E Find or make arra y 
1AD7 E2DE Pe rf orm FRE , and : 

Basic 
Routines were identified by examining specific 	 lAEB E2F2 Convert f ixed - to- floatin g 
memory dumps. There may well be other versions of 	 1AF8 E2FF Perform POS 


l AFF E306 Ch eck not Di r ect
Basic; the user is urged to exercise caut ion. 
1BOC E313 	 Perform DEF

The addresses given identify the start of the area 1B3A E341 Check FNx synt ax 

in which the described routine lies . Thi s may not be 1B4D E354 Evaluate FNx 

the proper program entry point or calling address. 	 1BBE E3C5 Perform STR$ 

1BCC E3D5 Do st ring vector 
1BDE E3E7 Scan , set up string

DISK ROM Description 1C49 E452 	 Build de sc riptor
0800 DOOO 	 Action addresses fo r primary 1C7B E484 Garbage collection 


keywo r ds 1D8E E597 Concatenate 

0880 D080 Action add r esses for functions 1DCB E5D4 Store string
08B2 DOB2 Hierarchy and act ion addresses fo r 1DF4 E5FD Discard unwanted string 

ope rator s 1E2C E635 Clean descriptor stack 

0800 DODO Table of Basic keywords 1E3D E646 Pe rform CHR$ 

OA60 0260 Basic messages , mostly error messages 1E51 E65A Perform LEFT$ 

OB65 D365 Sea rch the stack for FOR or GOSUB 1E7D E686 Perform RIGHT$ 


activity 1E88 E691 Perform MID$ 
OB93 D393 Open up space in memory 1EBO E6B9 Pull string data 
OBD6 D3D6 Test : stack too deep? 1ECD E6D6 Perform LEN 
OBE3 D3E3 Chec k avail abl e memo r y 1ED3 E6DC Switch string to numeri c 
OC1 0 D410 Send canned error message , then : 1EDC E6E5 Perform ASC 
OC3C D43C Warm start; wait for Basic command 1EEC E6F5 Get byte parameter
OC5C D45C Handle new Basic line input 1EFE E707 Perfo r m VAL 
ODOF D50F Rebuild chaining of Basic lines 1F3D E746 Get two parameters for POKE or WA IT 
OD2E D52E Receive line fr om keyboard 1F49 E752 Convert floating - to- fix ed 
0059 D559 Crunch keywords into Basic tokens 1F58 E764 Perform PEEK 
OElA D61A Search Basic for given line number 1F72 E77B Perfo rm POKE 
OE49 D649 Perform NEW 1F7B E784 Perform WAIT 
OE6A D66A Perfo r m CLEAR 1F97 E7AO Add 0 .5 
OE99 D697 Reset Basic execution to start 1F9E E7A7 Perform subtraction 
OEA7 D6A5 Perform LIST lFBO E7B9 Perform addition 
OF68 D766 Perform FOR 2095 E89E Complement accum01 
102A D828 Execute Basic statement 20CC E8D5 Overflow exit 
104B D849 Perform RESTORE 20D1 E8DA Multiply - a- byte 
1070 D86E Perform STOP or END 210A E913 Constants 
1098 D896 Perform CONT 2138 E941 Perform LOG 
1OB2 D8BO Perform SAVE 2179 E982 Perform multiplication 
10CB D8C9 Perform LOAD 21DA E9E3 Unpack memory into accumfl 2 
1114 D912 Perform RUN 2205 EAOE Test & ad just accumulator s 
1123 D921 Perfo rm GOSUB 2222 EA2B Handle overflow and underflow 
1140 D93E Perform GOTO 2230 EA39 Multiply by 10 
116D D96B Perform RETURN/ POP , then: 2247 EA50 10 in floating binary 
1197 D995 Perform DATA : skip statement 224C EA55 Divide by 10 
11 A5 D9A3 Scan for next Basic statement 2257 EA60 Perform divide - by 
11 A8 D9A6 Scan for next Basic line 225D EA66 Pe r form divide - into 
11 CB D9C9 Perform IF , and perhaps : 22FO EAF9 Unpack memory into accumfl1 
11 DE D9DC Perform REM : skip line 2315 EB1E Pack accumfll into memo ry 
11EE D9ED Perform 0 234A EB53 Move accum U2 to 01 
120E DAOC Input fixed - point number 235A EB63 Move accumfl1 to 02 
1248 DA46 Perform LET 2369 EB72 Round accumffl 
12D1 DACF Perform PRINT 2379 EB82 Get accuml/ 1 sign 
133D DB3A Print string f rom memory 2387 EB90 Pe rform SG 
135A DB57 Print sing l e format character 23A6 EBAF Perform ABS 
1374 DB7 1 Handle bad in put data 23A9 EBB2 Compare accumU1 to memory 

13A3 DBAO Perform GET 23E9 EBF2 Floating - to- fixed 


DBB2 Per form I PUT 24 1A EC23 Perform I T
13B5 
Perform READ 2441 EC4A 	 Convert st rin g to floati~ b - po i nt13E5 DBE2 

14E2 DCDF Cann ed Input error messages 24CC ECD5 Get new ASCII digi 

14FC DCF9 Perform NEXT 2501 EDOA Constants 


Check type mismatch 2510 ED19 Print IN , then :
1558 DD55 
157 E DD7B Evaluate expression 2517 ED20 Print Basic line fl 


16B5 DEB2 Evalu a te expression with in pa r entheses 252B ED34 Convert floating - poi nt o ASCII 

265B EE64 	 Constants16 BB DEB8 	 Chec k parenthesis , comma 



69 September /October. 1980. Issue 6 COMPUTE! 

2684 EE8D Perform SQR 2A69 F262 Perform SPEED= 
268E EE97 Perfo rm power function 2A74 F26D Perform TRACE , NOTRACE 
26C7 
26D2 

EEDO 
EEDB 

Perform negation 
Constants 

2A7A 
2A87 

F273 
F280 

Perform 
Perform 

NORMAL , 
FLASH 

INVERSE 

2700 EF09 Pe r fo r m EXP 2A8D F286 Perform HIMEM : 
2753 EF5C Series evaluation 2AAD F2A6 Perform LOMEM: 
279D EFA6 RND constants 2AD2 F2CB Perform ONERR : 
27 A5 EFAE Perform RND 2B 1F F3 18 Perform RESUME 
27 E1 EFEA Perform COS 2838 F331 Pe r fo r m DEL 
27 E8 EFF1 Perform SIN 2B8C F390 Perform GR 
2831 F03A Perform TA N 2895 F399 Perform TEXT 
285D F066 Constants 2898 F39F Perform STORE 
2895 F09E Perform ATN 2BB8 F3BC Perform RECALL 
28C5 FOCE Constants 2BD4 F3D8 Perform HGR2, HGR 
2go2 F10B CHRGET sub fo r zero page 2COD F41 1 Varous graphics subroutines 
291F F128 Basic cold start 2EE5 F6E9 Perform HCOLOR= 
29DC F1D5 Perform CALL 2EFA F6FE Perform HP LOT 
29E5 F1DE Perform IN/I 2F1A F721 Perform ROT= 
29 EC F1E5 Perform PRll 2F20 F727 Perform SCA LE= 
2A2C F22 5 Perform PLOT 2F62 F769 Perform DRAW 
2A39 F232 Perform HLIN 2F68 F76F Perform XDRAW 
2A48 F241 Perform VLIN 2F6E F775 Perform SH LOAD 
2A56 F24F Perform CO LOR= 2FEO F7E7 Perform HTAB 
2A5D F256 Perform VTAB 

Applesoft 
memory 

map 
(PageO) 


Hex 
OOOD 
OOOE 
OOOF 
0010 
0011 
0012 
00 13 
00 14 
0015 
0016 
0024 
0050 - 0051 
0052-0054 
0055 - 005D 
005E- 0061 
0062 - 0066 
0067 - 0068 
006 9- 006 A 
006B- 006C 
006 D- 006 E 
006F - 0070 
007 1- 007 2 
007 3- 007 4 
007 5- 007 6 
0077 - 0078 
007 9- 007 A 
007 B- 007 C 
007D - 007 E 
007F- 0080 
0081 - 0082 
0083 - 0084 
0085 - 0086 
0087 -00 8F 
0090 - 0092 
0093 - 009C 
009D 
009E- OOA 1 
OOA2 
OOA3 
OOA4 
OOA5 - 00AA 
OOAB 
OOAC 
OOAD- OOAE 
OOB1 - 00C8 
OOB7 
OOB8 - 00B9 
OOC9 - 00CD 

Decimal 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
36 
80-8 1 
82- 84 
85 - 93 
94 - 97 
98- 102 

103 - 104 
105-103 
107 -1 08 
109 - 11 0 
111 - 112 
11 3-1 14 
115 -11 6 
117-11 8 
119-120 
121-122 
123 - 124 
125 - 126 
127 - 128 
129 - 130 
131 - 132 
133 - 134 
135 -14 3 
144 -1 46 
147 - 156 
157 
158- 161 
162 
163 
164 
165-170 
171 
172 
173- 174 
177 - 200 
183 
184-185 
20 1- 205 

Desc ri ption 
Sea rch character 
Scan- between - quotes flag 
Input buffer pointer; fl of subscripts 
Defa ult DIM flag 
Type : FF=string, OO=numeric 
Type : 80=integer, OO:floating point
Flag: DATA scan; LIST quote; memory 
Subscript flag; FNX flag 
O=INPUT; $40=GET; $98:READ 
Compa rison Evaluation flag 
Position on print line 
Integer value (for GOTO etc) 
Pointers for descriptor stack 
Descriptor stack(temp st rings) 
Utility pointer area 
Product area for multiplication 
Pointer : Start - of- Basic 
Pointer: Start- of- Variables 
Pointer: Start-of-Arrays 
Pointer: End - of- Arrays 
Pointer: String- storage(moving down) 
Utility st ri ng pointer 
Pointer: Limit- of- memory 
Current Basic line number 
Previous Basic line number 
Pointer: Basic statement fo r CONT 
Current DATA line number 
Current DATA address 
Input vector 
Current variable name 
Current variable address 
Variabl e pointer for FOR/NEXT 
Work area, pointers , etc 
Jump vector for functions 
Mi sc numeric work area 
Accum/11: Exponent 
Accumlll: Mantissa 
Accum/11 : Sign 
Series evaluation constant pointer 
Accumlll hi - ordeer (ove rfl ow) 
Accum/12: Exponent , etc . 
Sign comparison , Acc/11 vs 02 
Accum/11 lo- order (roundin g)
Series pointer 
CHR GET subroutine ; get Basic char 
Sub entry : get prev chara cte r 
Bas ic pointe r (w ithin subrtn)
Random number seed . 

0200 - 02FF 512- 767 Inp ut buffe r 
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Exciting, entertaining software for the Apple 11 and Apple 11 P l us~:~ 

.. : 

11 you liked "Invaders". you 'll Jove ASTEROIDS IN SPACEby Bruce Wallace. Your space ship1stravel ing 1n the middleol ashower of astero ids. Blast theas teroids 
wi th lasers. but beware - bigasteroids lragment into small asteroids' The Apple game padd les allow you to rotate your spaceship. fire its laser gun. and give 1t 
thrust to prope l 1t through endless space. Fr om time to time you will encounter an alien space shipwhosemission 1stodestroy you. soyou'd better destro 1t 1r st1 
High resolulion graph ics and sound effec ts add to the arcade-like excitement that this program generates. Runs on any Appl II with at least 32K nd one 
disk dri ve. 

FRACAS '" by Stuart Smi th. Afantasticadventuregamelikeno other 
- up to eight players can part1c1pate in FRACAS at the same time. 
Journey in the land of FAROPH. sea rching for hidden treasurewhile 
warding otf all saris of unfriendly and dangerouscreatu res like the 
Ten Foot Spider and lhe Headless Horseman You and your friends 
can compete with eac h other or you can 1oin forces and gan gup on 
th e monslers Your loca11on 1s presenled graph1ca lly and sound 
effects enliven t11e battles. Save your adventure on cl1skette or 
cassette and cont1nu 1t at some other time R quires at least 32K 
of RAM Ca sse tte: Sl9.95 Diskette: $24 .95 

BATILESH/P COMMANDER '" by Erik K1/k and MatthewJew Agame 
of str alegy. You and thecomputer each start out by pos1t10111ng five 
shipsof different sizes on a ten by tengrid. Then theshoot ingstarts 
Place your volleys skil lfu lly - a comb1r1at1on of logic and luck are 
required to bea t the compute1. Ca rtoon sshow theshipssin kingand 
ann ounce the winner Sound effects and flashing lights alsoadd to 
the en1oyment of the game Requ ires at least 32K of RAM 

Cassette: $14 .95 Diskette ~19 . 95 

On diskette - $19.95 

FASTGAMMON '" by Bob Ch ristia n en 
Sound. t11 r s co lo1, and ca rtoon ~ hav 
helped maked this the mos p pula1 
backgammon-playrn game fo1 th 
Apple II But don't I I these entertd1111ng 
leatw es fool you - FASTGAMMON 
plays se11ous ba ck •ammon Requ 11 esal 
I ast 24K ol RAM 
Ca ss ltP $19 .95 Disk ti S24 .95 

• Appl II . '"~ Apolr II Plus " 
UiH1Pm 1H ~ 'i ol Aoolf' Comou1e1 lnr 

QUJILITY SOFTWJIRE 

6660 Resedo Blvd .. Suite 105. Resedo. CA 91335 

WHERE TO GET IT : Call usat 1213) 344 6599 for lhe na me of the Quality Softwared ale1near st you If n ec P s~a r you 
ma order d11 ec tly from us MasterCharge and Visa cardholde1s may placeord ers by telephone anc1 we wrll derlurl $I 
lrom ord ers over $19 tocompensate lo r phonecharges Or mail your order to headdress above.Ca li fo1111a res1dPntsadd 
6' sales tax SHIPPINGCHARGES·Within orth America ord rsmust include $I 50 or first class shippingand hanc1/ing 
Out srd North America lhe cha rge for a11 rna1I shipping and hand ling 1s $5 00 - payabl in US curr enc 
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Designing 
Your Own 
Atari Graphics 
Modes 
Craig Patchett 
Program Design, Inc. 
11 ldar Court 
Greenwich, CT 0 6830 

The graphics modes that Atari supplies with their 
400 and 800 computers are nice, but what if you 
want a little more? For example, how about a large­
type heading, with a small er-type sub-heading below 
it, all over a graphics display? Terrific, yo u say, but 
you're not an Atari engineer? Don't worry about a 
thing . With this article, a little concentration, and 
some time in front of the keyboard, you II have Atari 
graphics modes performing at the snap of your 
fingers . 

First , a simple explanation of what we'll be do­
ing . In a series of memory locations deep inside your 
Atari rests a special list of numbers that tell the com­
puter which graphics mode it s in . Each time you 
change graphics modes this list also changes. But 
wait a minute . Why a list of numbers instead of just 
one? Because there is one number for each graphics 
row on the screen. For example, i.n graphics mode 
2 + 16 (no tex t window) there are twelve graphics 
rows, so th ere would be twelve numbers in the list. 
For graph ic mode 7 + 16 , there would be ninety six 
rows, or ninety six numbers . The table labeled 

Mod es and Screen Formats in your Atari BASIC 
reference manual shows the number of rows in each 
graphics mode. We' ll be referring to it again later. 

As I said before, when you change graphics 
modes, using the GRAPHICS com mand the list 
hanges . It may become longer or shorter, depending 

on the mode, and the numbers in it will change. But 
the numbers will all be the same. Obviously , since 
they stand for the graphics mode of each row on the 
screen, if half of them were one number and the 
other half another, then half of the screen would be 
one mode and the other half another. This is not 
how Atari BASIC was designed . It is, however, what 
we want. So what we're going to be doing is chang­
ing the numbers in the list to make th screen behave 
the way we want it to. Let 's take a look at exact ly 
how it ' s done . 

How Much of Each Mod e Should I Have? 
The first thing we have to do is figure out exactly 
how we want the screen to look . Let's take the exam­
ple from the beginning of the article-a large-type 
heading (mode 2), with a smaller-type sub-heading 
below it (mode 1), all over a graphics display (mode 
3) . Unfortunately, we can't just decide lO have, for 
instance, four rows of mode 2, two rows of mode 1, 
nd nine rows of mode 3. There's a simple rule we 
have to follow in deciding how many rows of each 
mode we'r going to have . 

You may already know that your television pic­
ture is made up of hundreds of little lines going 
across the screen from top to bottom (if you don t 
you know now!) If you look closely at the screen, you 
can probably see them . These lines are formed by a 
single beam of light that scans the screen very quick­
ly (sixty times a second) to make the picture, so we'll 
call them scan lines . The part of the screen that your 
Atari lets you use for graphics has 192 of these lines . 

Each graphics row is a certain number of scan 
lin es " high ". In mode 1, for xample, each row is 
eight scan lines high . If you look at the Table of 
Mod es an d Screen Formats that I mentioned 
before, you ' II see that there are twenty-four rows in 
mode 1 (remember, we're only interested in "full 
screen"). Surprise! Twenty-four rows , each eight 
scan lines high means 8 x 24 = 192 scan lines in 
all. To figure out how many scan lines high the rows 
in other modes are, just look at the table and divide 
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192 by the number of rows in a full screen. 
The reason we need to know all this is because 

we must make our new mode so that it has a total of 
192 scan lines. No more, no less. This means you 
have to do a little bit of juggling around with the dif­
ferent modes you want to use, but it's really not all 
that difficult. I'll demonstrate with our example. 
Let s suppose we need three rows of mode 2 and two 
rows of mode 1. All we need to do is figure out how 
many rows of mode 3 we should have to make a total 
of 192 scan lines. We look at the table and figure out 
that in mode 2, each row is sixteen ( 192 scan lines/ 12 
rows) scan lines high . Since we want three rows of 
mode 2, that makes fourty-eight scan lines so far . 
Similarly , we want two rows of mode 1, which uses 
eight (192 scan lines/24 rows) scan Jin s for ea h 
row. So that makes another sixteen scan I in es, or 
sixty-four all together, which leaves us 192 - 64 = 
128 scan lines still left over . We'll use these for mode 
3. We look at the table again and see that mode 3 
uses eight scan lines for each row also , so how many 
rows do we need? 128 leftover scan lines/8 scan lines 
per row of mode 3 = 16 rows of mode 3. 

So now we know that our graphi s mode is going 
to have three rows of mode 2, two rows of mode 1, 
and sixteen rows of mode 3. Let ' s tell th comput er. 

How Do I Tell The Computer? 
We have to start by putting the Atari in a graphics 
mode it understands . Of course , we an ' t use just 
any mode , but thi time the rul e is a I L easier . Out 
of the modes you ' re going to be using, take the one 
that uses the most memory (look at the table under 
" RAM required' ). In our exampl e, mode 1 uses the 
most memory so the first Jin in our program is: 

10 GRAPHICS 1 

The next step is to find out where the li st of numbers 
begins. Since it isn ' t always in exactl y the same 
place, we must PEEK into the computer s memory 
at two locations tha t tell us wh ere it is. Since we' ll 
need to use the number th at tell s us where th li st 
begins later , we II give it a name : 

20 BEGIN= PEEK(500) + PEEK(561)*256 + 4 

This line will always be th same no m atter wh a t 
mod yo u a re goin g to be mixing. 

The third te p can b ignored if the mode yo u 
want a t the top of the screen is the same as th one 
that uses the most memory. If not , as in our example 
(mode 2 i a t the top of th e screen , mode 1 us s che 
mosc memory), then we have to change th e numb r 
in the memory location right before th e beginnin g of 
the li st. The table below shows wh a t number to use 
for the mode at th top of the screen. 

MODE 0 1 2 3 4 5 6 7 8 
NUMBER 66 70 71 72 73 74 75 77 79 

So , for our example, we would n cd : 

25 POKE BEGIN-1,71 

Remember , on ly do this step if the fir t graphics row 
is not the same mode as the one that use the most 
memory . 

ow we just have to go down the Ii t and 
change the numbers that need to be changed . The 
numbers for the graphics mode with th mo t 
memory are already correct , since we tar t in that 
mode . Therefore, all we have to change are th e other 
numbers . In our example, tha t would be the 
numbers for mode 2 and mode 3. To make the 
necessary changes, we simpl y POKE BEGIN + row 
number with the correct number for the mode we 
want in that row. What are the correct numbers? 
Just subtract sixty-four from the numbers in the table 
I gave above . That would mean , for example, seven 
for mode 2 , and ei ght for mode 3. So we have: 

30 POKE BEGIN+ 2,7:POKE BEGIN+ 3,7 

which takes care of mode 2 . Note that w didn t 
POKE BEGIN + 1. This was automati cally taken 
care of when we POKEd BEGI -1 in lin 25 . 
Rem ember that we also don ' t have to worry about 
the numbers for mode 1, since they ar a lready cor­
rect. Therefore , all that ' s left is to change the 
numbers for mode 3. Since we wa nt si xteen rows of 
mode 3, which means changing sixte n numbers, 
we' ll use a FOR/ EXT loop to make Iii' · ea ier : 

40 FOR ROW= 6 TO 21 :POKE BEG IN+ ROW 
8:NEXT ROW 
Now the li st has the co rrect mode nu mbers in it . 

T here's still one more thin g w must do. ince there 
may be a fewer number of rows now than th ere were 
in the mode we told the computer to tart with , we 
have to tell the computer wh ere the new end of the 
li st is . W e do thi s by POK Ei ng the number sixty-fi ve 
into the row number r ight ft cr th e last one we used . 
This tell s the Ata ri to go bac k to the be, inn in 7 of the 
li st . W e also tell it where th e beginning i ·. For our 
exam ple: 

50 POKE BEGIN + 22 ,65:POKE BEGI N + 23 
PEEK(5 60):POKE BEGIN + 24 , PEEK(561) 

And now we ' re done. Note th at the on ly changes 
th a t yo u would need to m ake in line 50 when des ign­
ing your own mod s is in the numbers 22, 23, a nd 
24 . These are just the thre row num bl'r · a fter th · 

la ·t on · ) ou u · on the sere n . 

How Often Do I Have To Do All This : 

This whole procedure must be repeated whenever 

you want to use a spec iall y de igned grnph ics mude . 

You ca n t skip any o f the st •p exccp1 r r th th ire.I 

one, and th n onl y under th e conditio n I already 

described . 

So Now What Do I Do? 

The last thin g I m go in g to cover , bri eO)', in thi a r­

ti le is how to print and draw in yo ur new mod . 

T his onl y a ppli es if the row yo u wa nt to pri nt or plot 

un is within th e norm al ra nge for wha t ·ver modt it 

is. In simpler term: , if we had put ch c sixteen ro '"' 
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The ATARI® Tutorial 


L[]l';'IPlJTER Calltgraphy1 

Well, not really! But with the FONTEDIT program in IRIDIS #2FONTEDKT 	 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. FONTEDIT 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 . 7-0X707Jg7 

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 . (IR IDIS 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 arean 
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.) 

ATARI is a trademark of ATARI , Inc . 

r------------------------------------------------------­
Published By ORDER FORM 

IRIDIS #2 - Fontedlt and Knotwork 
0 $15.95 Cassette 0 $18.95 Disk 

IRIDIS #1 - Clock , Zap, Logo, Polygons 
Box 550 0 $9.95 Cassette 0 $12.95 Disk 
Gole•o CA 9301 7 

City_____________ State______Zip ______ _ 

0 Visa 0 MC Card No. ----------- --------- - ­

Expires _____________ Sig nature ____________ 

605·967 ·0905 
Dea ler l nQ11 1r1 cs lnv 11 

IRIDIS req uires 16k for cassette. 24k for disk. 

L--·••••••-••••••••••••••••••••••••-•••••••••••••••••••• 
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of mode 3 at the top of the screen , and mode 2 at the 
bottom , then mode 2 would have been in rows 19,20, 
and 21. But mode 2 usually only has twelve rows , so 
if you tried to print on line 19 you would get an er­
ror message. Now, there is a way around this, but 
it 's somewhat co mpli ca ted so I ' m go in g to leave it 
for a future article. For now , however you can use 
the following rules as long as you stay within the 
normal range of the mode you ' re working with. 

The first thing you have to do is POKE locat ion 
eight y-seven with the number of the graphics mode 
for th e ro' you want to PRI Tor PLOT in. ex t , 
POSITION the cursor and PRI T or PLOT and 
DRAWTO. When you tell the Atari to POSITION 
X ,Y or PLOT X,Y, th e X value is still the number 
of spaces in from the left th at you want to go. The Y 
value is still the number of rows down from the top 
that you want to go, but you may have to experi­
ment with different values to get it exactly where you 
want it. Just make sure that you remember to POKE 
87 with the mode number you 're going to PRI Tor 
PLOT in . 

To help you understand what I just said, and to 
show off the example mode we've been working on, 
try entering these lines, as well as the other ones th a t 
are included throughout th e art icle. When you 've 
entered them in, just RUN the program, and BREAK 
it when you ' re done. Notice that the commands for col­
ors are the same in the new mode; that is, you can still 
print different color lette rs and use the COLOR com­
mand for graphics points, etce tera. The one difficulty 
th a t might a rise is when you mix mode 0 with oth er 
modes. Since mode 0 has a different background color 
(b lue) than the other modes (black) you will ha\ e to use 
the SETCOLOR command to make the mode 0 rows 
invisible. Otherwise. yo u hou ld have no problems 
whatsoever. 

t.0 ~;ETCOLOR 4 J 4J 2 :PEr-i E:ACKGF:OUrm 
70 F'Of:'.E 87.. 2 :POSIT I Oi'i 6, [1: F'F.:IMT #6; 11THI :; 

IS 11 
: POSITION 3, 1:PF:If-IT #6; 11 GF'.APHICS t·100 

E" = Po:; n rCN s, 2 PR nrr #6; 11 rno 11 
= 

00 POKE :37, 1 =P0~3 1TI C!t-l 6, 3=F'RlrH #6 ; 11 thi5 
is 11 : F'OS IT IOM L 4:PF:HH #6 ,; 11 9rar=-h i cs ii1od 

e one 11 

91-J POKE :::7, 3 :COLOF: 3:FOF: LI t·4E=1 TO 3 = F'LO 
T 15, LI r·ft);5+8 :DF~AtnO 22 .. LI NE:=~:5+8 = ~JE):T LI 
t·E :PLOT 22, 13: OF.'.Ai·ffO 22, 23 
100 GOTO 100 :F.H1 i<EEF GF:AF'HICS Oti ':;[:F:Eal 

Look Ma, New Modes! 
That's a ll there i · to makin g your ow n graphics rn de · 
on your Atari omputer. The eas iest way lO make en c 
of everyth in g I've covered here is to experiment. Start 
off by changing th e example program a nd watching 
what ha ppens and th en try designing your own 
modes . just a littl e pra tice and in no tim e you II be an 
expert. Abo\'e a ll , have fun doin g it ; after all, th e Alari 
works for you, not the other way around . 

Quality Software'" offers important software to 
owners of ATARI 400 and BOO computers. All 
programs are on cassette. 

ASSEMBLER by Gary J. Shannon. Create your own 6502 machine 
language programs with this easy-to-use irr RAM edilor/assembler. Requires 
16K or more of RAM to operate. Look at all the fealures 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,VO F) 
• All 6502 mnemonics plus BLT.BGE 
• Comment ing allowed 
• Error checking 
• 	Documentation includes notes on interfacing 

machine language to BASIC 
• Price - $24.95 

8502 DISASSEMBLER by Bob f\erce. This neat BK BASIC program 
allows you to disassemble machine code and print out the disassembled 
listing. If you have more than BK of memory, programs in RAM can be 
disassembled. Operating System ROM and lhe BASIC ROM can be 
disassembled on any size ATAR I. Also works as an ASCII interpreler. 
lranslating machine code inlo ASCII characters. $11.95 

FASTGAMMON~ .,.nu.:::=::. 
by Bob Christiansen. The most popular 
backgammorrplaying program for per­ ~ ...... :' ..· 
sonal computers is now ava ilable for 
the Atari This is the best-playing 
version so far. and includes the opt ion 

mutDY:J:r ::s:1191to enter your own dice rolls. Set Jhe I•.,,_ , 11a•CI I CO-I HI ·• 

display speed to your liking-play fast 
or slow. Beginners find .i t 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 BK of RAM. $19.95 

~~~~~~ui~~.~~9~~ 
~ Telephone 2ll hrs . 7 days a w k (213) 3llll-6599 

WHERE TO GET IT: Ask you r nearesl Alar1 d aler to see Qua/111Softivare ·s Atari 
programs Dr. 1 you prefer. you may order directly from us MasterCharge and 
Visa ca rdhold ersma telephonr Iheir 01dersand wewill cfeduct SJ from ord rs 
over $19 lo compensat for phone charges Dr ma il your orcf r to th address 
above. Callfor111a res1d nls add 6'<, sal s tax Sh1pp1nfi Chdr~es W1th1n North 
America orders must 1nclude $1.50 lor l1rst cla ss sh1pp1 11 and handling Out· 
side North America lh ~ charge lor airmail shipping and hanrl11ng 1s $5 OD. 
payable in US currency 

AIARI i\JARl400 net 41ARI 00 h1ht' l l~P n t ra<1PmH ~t·rt t v At.vi f',11son.tlC11rn11urrr S y •. Jrm ~ d W~rnt> r 

Commumr i\h(lo' Crimp;rn ~ 
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What To Do 
If You 
Don'tHave 
Joysticks 
Steven Schulman 

Use of joysticks with the ATARI computer can add 
excitement to your programs. But what do you do if 
you don ' t have joysticks yet and aren't ready to buy 
them? Are you out of luck? Do you have to type in 
numbers to select from a menu of answers? Does it 
mean you can't use games like IR/DIS ' ZAP or the 
latest from your computing magazine ? No! There's 
another way. 

In amongst the bits and bytes that make up the 
memory of your ATARI, any time you press a key 
on your keyboard the value of the 764th word 
changes. By taking a peek at what number is there 
you can find out which key it was. Li ting I shows 
you how to find out what the value will be when any 
key is pressed . Try running it and press ing different 
keys , shifted and unshifted , reverse video, etc . When 
you finish use the break key to stop the program . 

"How does this help solve my problem of not 
having joysticks? " you may ask. To see this you 
have to know what happen when you use the 
joysticks. If your program has a line I = STICK(l), 
the value of I will be one of 9 possible values depen­
ding on the position of the joystick when that !in is 
reached . The values will be 

14 

10~1 / 6 
11---- 15 --- - 7 

9/ I"--s 
13 

where th e value of I = 15 means that the joy tick is 
in the upright position. In addi tion , J = STRIG( 1) 
will have a value J = 0 if the fire button is pressed 

and a value of J = 1 if the fire button is not pressed. 
Returning to what we know about the value of 

the last key pressed, we found that the values for the 
arrows were: 

= 14 = 7 
= 15 = 6 

and the values for the shifted arrows were 

Shift = 78 Shift = 71 
Sh ift = 79 Shift = 70 

Finally, the value for the space bar is 33. 
We can therefore have the same results as we 

would get from using a joystick by using the arrows, 
shift arrows and space bar . The shift bar will be our 
firing button, the arrows will be the obvious up , 
down, left and right, and the shift up will be to the 
upper left, the shift down will be to the upper right , 
the shift left will be to the lower left, and the shift 
r ight will be to the lower right. Any other key or no 
key at all being pressed is equal to the joysticks being 
in an upright position . 

The routine in listing II will play the part of a 
joystick. After calling the subroutine the value of 1 
will be the same as would have been returned by I 
= STICK(l) and the value of J wil l be the ame as 

what would have been returned by J = STRIG(J) . 
When you do buy your joysticks , simply replace the 
subroutine call and remove the subroutine from your 
program. Happy computing! 
Listing I 

JOO I = PEEK (764) 
11 0? "I= ''; T : REM PRI T THE VALUE OF THE KEY 
PRESSED 
120 POKE 764,255: REM TELL THE COMPUTER 
THAT 0 KEY WAS PRE ED 
130 FOR PAUSE = 1 to 500 : · XT PA E : REM 
SLOW DOW THE MACH INES Y U CAN R EAD 
THE RESU LTS 
140 GOTO 100 

Listing II 

100 JOYSTICK = 1000 : R EM L ATIO OF 
UBROUT I E 

110 GOSUB JOYSTI CK: REM CHECK THE 'J Y T ICK ' 
120 ?"THE 'JOYSTICK' HAS VALUE= "; I 
130 ?"THE ' FIRE BUTfON ' HA VALUE= " J 
140 FOR PAUSE = l TO 500: NEXT PAUSE 
150 GOTO 110 
IOOO REM .JOYSTI ' KS BR UT I E 
1010 l = PEEK (764) 
1020 j = I 
1030 POKE 764, 255 
1040 IF I = 14THE I = 14 : R ET RN 
1050 IF I = 79 THE I = 6 : R ETUR1 
1060 IF I = 7 THE I = 7: RET R 
1070 IF I = 70 THE I = 5 : RET R 
1080 IF I = 15 THEN I = t:J : RETUR 
1090 IF I = 71 THE:-.l l = 9: R ETU RN 
1100 IF I = 6 THE l = 11 : RETURN 
111 0 IF l = 78 THEN I IO : RETUR 
11 20 IF I = 33 THE J = 15: J = 0 : RET RN : 
REM FIRE BUTTO 
1130 I = 15: RETUR © 
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Screen Print 
From Machine 
Language On 
The Atari 
Lo rry Isaacs 

If you are doing machine language programming on 
the ATARI, it can be very advantageous to know 
where some of the operating system subroutines can 
be found . I can provide you with only one at this 
time , but it 's one of the handier ones. This is the out­
put subroutine for the Editor device . It accepts the 
full ATASCII character set , printing the displayable 
character on the screen, or executing the control 
characters. To use the routine, simply load the 
character into the accumulator and execute a JSR 
$F6A4 instruction. The only other fact needed is that 
the X and Y registers aren't preserved by this 
subroutine . 

To illustrate the use of this subroutine, the 
DUMP program is provided. This program also il­
lustrates one way of using machine language with 
BASIC . The program asks for starting and ending 
addresses, which should be given in hex . Then th 
requested memory is dumped on the screen by a 
machine language program executed by the USR 
command. 

Na turall y before the machine language can be 
executed, it must be pl aced in memory. This is don e 
by the BA IC subrouti.ne in statements 10200-10430. 
This subroutine loads machine code found in DATA 
tatements , which begin at line 20000 in this pro­

gram . The first thing the subroutine does is read the 
nu mber of bytes in the machine langu age program . 
[t th en dimensions DYM$ to length 1 and an array 
called STORAGE of sufficient size to hold the 
machine code. 

The sub routi ne then start s reading the data as 
. trings and POKEing the appropri a te code . If the 
stri ng read doe n ' t sta rt with a special character 
' . ' , " *", · + " , ' = ' or "! ") then the stri ng is 

assumed to be two hex characters which are stored in 
th next available byte. If the string begins with a 
''.'', th n the strin g is assum ed to be a co mm nt and 
is ignored . If it begins with an •" , the subroutine 
assumes the rest of the string is four hex characters 
which form a two byte address. This address is 

POKE 'd low byte first , then the high byte . If the str­
ing begins with a '' + , the rest of the string is 
assumed to be four hex characters which form a two 
byte displac ment from th e beginning location of th e 
code. This displacement is added to the beginning 
location of the code to form a two byte add ress. This 
address is also POKE' d low byte first , followed by 
high byte . If the first character is an '' = '', then the 
rest of th e string is assumed to be a di pl acement as 
with " *". Howev r, once the add ress is computed, 
the current poke locatio n plus one is subtracted from 
this address to form a one byte displacement which is 
POKE ' d into the next locat ion. Finally if the first 
character of the string is an ' ! ' , the subro utine stops 
load ing ma hine code. The rest of the st rin g is 
assumed to be a two byt e displacem ent as with the 
"•", and the computed address is check d with the 
current poke location to see if it matches . If they 
don't match it ' s likely tha t you 'v mi sco unted some 
bytes and that some of the displ ace ments given by 
strings starting with the "•" or " =" cha racter a re 
in error . 

This may seem somewhat complica ted, but it real­
ly makes it fairly simple to write relocatable code. This 
relocability is necessary because yo u don ' t know where 
the code will be loaded until the program is running. 
R elative addresses used by branch instruct ions may be 
given as a hex byte or as an '' = '' followed by the 
displ ace ment from the beginning of the program. In­
ternal absolute addresse · should be given with a ' + " 
followed by th e displ acement. And finall y, external ad­
dresses can be specified by giving two hex bytes, or by 
an " • " fo llowed by th e address. 

Once the code is load d, ADR(D MY$ gives the 
fir" t location. This also happen to be the entry point of 
the machin e language dump program. ow the dump 
rou tin e can be executed by calling for the US R func­
tion to be executed with ADR(DMY$) as its address. 
T hi s is do ne on lin 80 of th BAS IC pr gram . 

It is important to nut e that th e du mp ro ut ine ·an 
onl y b execut d while the BA IC program is runni ng. 
Trying to execute it by a direct comman d wi ll not work 
because th dir ct command ge ts in se rted in between 
the en d of the program a nd where the ma hine code 
ha be n poked . Th i will cau. e th e ma hine cod to be 
moved; and sin ce it co nt a in d ·ome in ternal ab olu te 
add ress ing , it will not ex cute properly any mu re . If the 
code contain s no internal ab ·olute addre ing, it can be 
ex cuted by a d ir t co mmand . 

Th mach in ·ode is fa irl y ·impl , su yo u should 
b able to understand \ hat it i- doing . pon ' ntry, the 
machin e code fir t checks lO ee if the right number of 
pa ramete r. are present. If not, th e pa ramet ·r · are pu ll ­
ed off th sta k and the program return · to BASIC . [f 
th corr ·ct numb ' r (2) i: pr · · •nt , the mach ine cod wil l 
dump 1h · rcqu t ·d m ·mory, printing 8 byt s per lin e . 

H op •full y yo u will find so me of the techn iques us­
ed in this program us f'ul , as well as the program itself. 

http:subrouti.ne
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1 OH1 SA$( 4 )J EA$( 4) 
10 GOSU8 10200 

1120 PRitH l~f·UT ST~'.TIMG AOORE:;:; 11 
,; 


25 I tRIT :3A$ 

30 F'RltH II ItiF~JT EMOI~~~ AD~'.ES~;" ,; 


35 It-PUT EA$ 

4e l·ffifr.t=SA$ :Ga;u8 10H)f1 

50 SA=t·MJRD 

60 l·.llJ\'[1$=EA$ :c;r;;UE: 10 rn0 

70 EA=Ml·~JF,'O 


B0 OU1t1"11=U3F.'.( f-OR( Dt'W$ >,::;A ,EA > 

90 GOTO 20 

10000 RH1 CIJlPUTE t·m'r'TE FROt·1 HE>::$ 

10010 I=l :GCT3UE: 10~140 : t·te:\'TE=>::::;:: 1f. 

1002.'0 1=2 : GOSUE: ll1040 : ~l8\' TE.=tlE:' :"TE+:':' 


10030 R£TUF.:~~ 

10040 :~=A:3C( l-f:>:::ti: I , I ) )- A::;e.:: 11 011 

) 


10050 IF 11 0 11 <=rf>~$ ( LI > AHD HEKh LI)<=" 

9° nu~ R£TUF.tl 


11 A
F
10060 IF 11 <=l-£>::i( I .. I > At·IO HE>:::ti-: I ; I ::i< =" 

11 nu~ ><=X-7 : ~TURM 
10070 STOF' :RH1 ERROR 
10100 R81 cot·f>UTE t·~l40RO FRor-1 l~OF.'.O:t 
10110 HE><$=vJ0~'.0t( 1)2) :GCJ::;LJE: 1000l1 :t·a·lOF.:O= 
~YTE*256 
10120 Hf:l-{:t=vJOF.'.D:t i'.. 3, 4) :GOSUB 1~)0fj : t·i~CJF.'.O= 
tWF~O+t·ENTE 
10130 F:'.ETIJRH 

1&'f:10 F.'.EM FiJT THE COOE 

10210 F.'.EAO tl RH1 ~U1E:ER OF BVTE~; 

10220 [II t·l CCfJE$( 40 ) , HE>;$( 2 ), l·JOF.ft!' 4 ), Dl'1"i' 

$( 1) J STOF.:AGE( ~~/6+1) 

10230 F'C=AOi;:( (Jf'i':t. > 

10240 PEAD OJDE:t 


1110245 IF CO(£$( L l )= ' II THH~ GOTO 1024f1 
111025~1 IF COC£:t( L 1	"1= " :~~ Tl-Hl GOTO 103(1(1 

i= 11 +1110260 IF COOE$( L 1 · THEt·l GOTO 1[1310 
11 =1110265 IF C:OOC$( L >= THE t-i COTO i0350 

10270 1F C(.1(£$( i J 1>=II ! II THEt-~ GOTO 0410 
10280 HEX:t=COOE$( 1.2> :GO:::UB 10[1;3~~1 
1&"~ F'OKE Fi~ .. t·lBYTE :PC=PC+l :GOTO 10240 
103f10 ~·:!ORO:t=CQ[IE$( 2,5·:i: GCr:tlE: i 01 (1~j : GOT:~: 

10."320 
10310 ~JOFf1:t=COOEt( 2.. 5 ·:i : GO::tlE: 1~11 00 ·Hl·iO~:Ct 

=~lo~::JPO+AOR< Ot'f't':t > 
10.320 l·fNTE=I HT( t·1l~Ok'.C1 ,...25f, ) 
10.330 POKE Fi~ .. t·ll·IORD-H8'/TE':;::25E'. 
10.340 F'C=PC+ 1:GOT O E129f1 
10350 ~uRD:t=COOEtr 2, 5 >:1):.i::t1E: 10 l [1(1 

110.360 t·lB\'TE=ADF.'.( otW$ " +t· l~JOk'.Ct-( F'C+1> 
10370 IF t·18\'TE> 127 THEJj :3TOF' 
10.'380 IF HB\'TE<-128 THHl ::;rnp 
1ff39f1 IF t·m"i'TE<[1 THrn riE:\'TE=tlE:\'TE+256 
104~H3 c;orn rn290 
10410 l·jCJF'.[1$=( CIDE:t( 2 .5 >·GO:::LIE' 1f11 [10 
10420 IF Hl·lOPD=F'C -·HDF:< [lt·l''i"t> THEt·l f;:ETUF.:t1 
10430 ::;TOP :ViJi EF.:F.'.CIF'. 
::::0f1f10 DAT A 1~7 

20f11 e [!f~1H .00(10 .. 4C , +(~J3C1 _. . ._!t·1F· :;TAF.:T 
20020 F.H1 m~FtHP 
20tf3C1 DAT A .00ff3 : E6 , [14 .. . I t·lC PHTF.'. 
20[14 ~3 DHTA .iJi::1f1'.:."DO .. =t~3!~19 .• .alE ~1 
20050 DHIA - ~).3(17 , ff .. 0':1,. rnc PtffP+1 
200€.0 F.H1 :~ 1 
20070 DHTH 0f1('9, 6f1 , PT::. 

-~·(1[1::.i o DAT A .C'-OOA , 4:; , . PHA 
20 t f1[1 D~;TA 00~1E: .. 4A ; . L:3F: A 
~·c11 H1 DI~TA . ,3~30c : 4A J . LSF: A 
20L::O [1 1~T A .'J~~(1[: , 4A, . L~;R A 
~'G 1"3f1 D~' 'TA .DODE_. 4A ; _ LSF'. A 
20 i 40 ' :A: H OOf1F .· 20 .. +0ft15 .. . J~;F: PF.ll"i'BLE 
2015•:• DATA .[11'.Jl ·2 J 6:::, F'LA 
20 1f',(1 DATA 00 i3 ,29, OF , . At·[J ~U0F 
23170 PEi·1 PP~f·:'BLE 
201 E:D DATA .0015, C9, 0A.. . CMP #$£1A 
20190 DATA 0f117 .. '3~L =0018 , .WI @2 
2C0?-~::1 DA A .0019, 69 , 06 , . H'.:IC #$0f, 
21)2 i f1 F.H1 1~2 
2022>::1 DATA .0018 .. 69 , 30 .. . ADC #1·30 
·2023c1 DATA .0010 .. 20 .. t Ff.A4 .. . _jSR OUTCHR 
20240 DATA .0020 , 60 .. . F:T::; 
2f12:.0 F.H1 T:3THITP 
2Ct26~1 DAT A .0tt21 , 38 , . SEC 
20270 DATA .0022, AD , +0l12D , .LDA EA 
2rr2:::0 DAT A .tt025 )E5 ) [14 .. . SBC F'NTP 
2~12%1 DATA . 0~)27if-0 , +flf12E .. .LOA EA+1 
203f10 DATA .002A , E5 .. D5J . '.38C- PNTF.:+1 
20310 OATH .002L 6f1, . F:TS 
20320 F.H1 EA 
2033~3 DAT A .002[1 .. ~3 , 00 , . _l·~JPO 
20340 F.H1 CCOH 
2£(350 DAT A .002F .. 00 , . .BYTE 
2.'0360 F.'.EM :;TART 
'-'0370 OAT A .~)2!30, 6:3, _ FtA 
20380 DATA .003L F0J=0009, .OCQ 1!1 
20390 OOTA .00.33, C9, 02, . CMP 1$02 
204(1~3 DATA .0035 .. HJ , =003E .. . BECt COtHit·~JE 
~~41 f1 DATA .0037 , AA , . TA'.:.:'. 
2042f1 F.H1 1~3 
2f143(1 DAIA .0[13::: , 68, . PLA 
2044(1 DATA .0039 _. 68 , . PLA 
20450 DATA .0£13A , CA, . OE>:: 
20461] [IATA .003E:,. D0 .. =1)03::~ .. . ENE 1~3 
2(146:, DATA .003[1 J 6l1, . ~:Tf; 
;:'!147f1 F.H1 COHT I t·~JE 
'-'04:::f1 DATA .~f3E J 6f:, . PLA 
2049t3 [1AT A .1)J3F "85 _. [15 .. . ST A F't-ff~:+ 1 
20~100 DAT A .0£141 , 68 _. . FtA 
20510 DATA .0042 , S'5 , 04, . STA PNTP 
2052(1 DAT A .0044, 68, . PL.A 
2l1530 DATA .0045 "80, +002E _, .STA EA+ 1 
2054f1 DAT A . ~:;.34::: . 68 _. . FtA 
~'0550 DATA .~149, f:O.. +0020 _. . :3TA EA 
'.))56[1 FH1 ot.lt'1F' 

•2~157(1 DATA .f,CJ4C _. A9 .. 9B J LDA #EOL 

http:1[1::.io
http:t�l~JOk'.Ct
http:t�1l~Ok'.C1
http:l�JOF.ft
http:HE><$=vJ0~'.0t
http:R�TUF.tl
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205:::0 DATA .004E) 20 .. t F6A4 .. .J3F: CHJTCHR 
2059(1 DATA .0051, A9 J 24 ·' . LOA # I $ 
C.'0600 DATA .0053, 20 .. t F6A4 ... .JSR OUTCHF: 
2061 0 DATA .~):J56, A5, 05 , . LOA PmF:+1 
20620 DAT A .01-)5:3, 20 .• +000A .. . .)3R F'F:8'lTE 
20630 DAT A .(JCJ5E: .. A5 , 04 , . LOA F't-ffF.: 
~11EA13 DATA _1)35[! , 20 , +000A, . .JSR F'RB\'TE 
~'(16513 DAT A .0060 , A9 , 20, . LOA # ; 
2066[1 DATA .0062 , 20, t F6A4 .. . J3F.'. OUTCHF: 
~'0670 [1ATA .0065 .. A9, 0:3, . LDA #$(1:3 
206:::0 DATA .~3067 :3D..+(102F .. . :;TA COUHTI 

~'0690 F.H1 LOOP 
C.'f17[n3 OATA .01--}6A , A'3 .. 20 , . LOA # ' 
207 10 Df~TA .0(16C , 20, t FE.A4 , . ~;R OlJTCHP 
20720 DATA .~)jf.F , A~L 00, . LD\' #100 
20730 [!AT A .~17 L 8L D4 , . LDA ( F'~ITF: / 1·' 
20740 DATA 0(173 , 20, +l~Jl.3A .. .JSR PR8'flE 
2lC :.o DATA .0076, 20, +00(f3 J . .JSR I t4CPH1R 
2076~::1 DATA .0079, CE , +~)0:2F ) .DEC ccun 
207?0 DATA .007C , D(J.. =0069 .. .Bt·iE LOOP 
207:::0 DATA .007E .. 20 .. +002 1.. . JSR T:3TPtHF.'. 
20790 DATA .0(1:::L 1£1 , =f1(14E:.. . Ef'L OL~·1P 
:;:'(J:::f10 DATA . 0~1:::3 , A9.. 98 .. . LOA #EDL 
20:::1[1 DATA . 0C"_t::5 , 20, t F6A4 .' . J 3R OUTCHR 
:::.'0:::20 DATA .go::::::, 60, . RE; 
;;:'(~:] [1 DATA I ~1~1:::·3 

COMPU E nee s yout Let s k ow 
ho 1 eres 1n oppl1cotions 

ou're coming u w1 for your 
lor1 

Star Fleet to All 

Cruisers... 

Who '. i he current cha 111p of Si a r R a ide rs :> Srnd 
in 1 Jur bes ! sco re , rom111cn1s a nd pla yin g s1ra1' ­
gil"s to C:Of\ l P TE . P.O. Bo ;.; 5+06 , Grccnsboro, 

c 27403. 

Attn : " Ata ri Cazet1T 1 0 


Announcing 


llllll•ril

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 d irectly for 


descriptive materia ls 


Program Design, Inc. 

Department CA 


11 ldar Court 

Greenwich, CT 06830 


203-661-8799 
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Graphics Of 
Polar Functions 
Henrique Veludo 
353 West 56th Str. #116 
NYC NY 10019 
This program will plot polar functions such as roses, 
spirals , polygons , on the high resolution screen of the 
ATARI 800, with input from the programmer. The 
general equations for converting the polar coor­
dinates to rectangular coord inates are as follows: 

X = rcosOcosO = ~ 
r 

y XY 
sinO = _r y = rsinO 

r 

x 

First the program will display a function menu (line 
100) , then ask the user to input which function to 
display , together with its parameters , INCR(ement) 
and SC(ale) . The INCR(ement) is the interval in 
degrees that th~ compy,ter uses to " increment " the 
angle T from 0 to 360 . One must decide whether 
the speed of execution or accuracy in plotting is 
preferable . A small INCR(ement) , e .g . 0 .1, will 
draw a very accurate graph very slowly. A larger IN­
CR(ement), e. g . 5.0 , will draw much faster and less 
accurately . An INCR of 1.0 is a good compromise. 
The SC(ale) is included to allow rhe graph to fill 
most of the screen . Without it, some functions will 
appear too small , others will be too large to plot. A 
SC(ale) between 10 and 100 should do for most func­
tions . Lines 220 to 226 check for a 0 input that might 
confuse the program and display an error message. 
Line 230 asks if the x-y axes are to be displayed and 
lines 390-395 display them . Lines 300-370 will select 
random colors and intensities (with enough separa­
tion to be visible). Lines 400-690 contain the calcula­
tion and plotting routines for x ,y. In line 410 the 
variable U is included for use with the spiral function 
and dictates how many revolutions the spiral will 
have ; it can be changed at line 222 . Line 420 con­
verts degrees to radians (in this context the program 
seems to work better with radians but it could be 
converted to degrees , with the DEG function, and 
changing the values of the fun ctions). Line 430 will 
direct the program to the proper fun ction chosen in 
the input. Lines 610-620 calculate the x,y coor­

dinates. Line 630 will check for an out-o f-rang cur­
sor , stop the drawing, and avoid an error message. 
Line 670 will activate the buzzer to signal that the 
plotting is over. Lines 680-690 wait for a key to be 
pressed to clear the screen and return to the menu . If 
the buzzer sounds without anything being plotted, it 
means that the function is too large to plot. 
(Decrease the SC(ale) value to continue. ) I chose to 
use random-selected colors . They could be chosen by 
th e user in an input statement as well (where you in­
put the parameters afte r the menu display). 

Here are some values for the fun cti ns that work 
beautifully: 

R = Q:SC = 4:INCR = 60 
R = 2(1-SIN(Q)):SC = 20 
R = COS(2 SIN(G (Q))):SC = 90 
R = SIN(COS(IOO Q)):SC =90 
R = COS(2 SIN(2 Q)):SC = 90 
R = l:INCR = 45:SC = 60 polygon 

R =2(1 + COS(Q)):SC = 20 
R = SIN(3(Q)):SC = 80 
R =SIN{4COS(2Q)):SC =90 
R = COS(3SIN(Q)):SC = 90 
R =COS(SIN(IOO Q)):SC = 90 
R = l:INCR = I20:SC = 80 triangle 

10 REt1 F'ROGFU-1 TO PLOT POLAR FUHCT IOtt:: 
'-'0 R81 B'r' ~-~IG!UE UELUOO Foi;~ ATAF.:1 :;fJ!l 
80 DIM A-$( 1)
90 ? 11) 11 

100 F'OS ITI Ct1 7 I 1:? II GF:AF'H'.3 OF F~)LAR Fil-~ 
TIOH~;u 

110 POSITICt-1 2,3 :? 11 FUtKTIOH t18'11J : 11 :? 
E'0 ? II 1)R=BtG1 SPIF.~ 
II 

,..,
13f1 II 

JDll 
140 -:-· II 3 )F.'.:=A:*( 1-SIW Q) ) 11 

.-. II..150 4)R=A:~:snK 8*G!::. RCr.:£ 11 

.-.160 .. II 5 )F.'.=A~:CCr3( BtO ) 11 

':· II170 6)R=COS< A::~SIW Er.W >)11 

II100 ·:·· 7 )F:=:; I ~K A:tCOS( 8%! ) ) II 

·-;:· II19€1 8::rF-'=A POL'·mj 
w 
Z'OO ·-;.· :\' ;·:· II Hf~JT ; II : ·:· 

210 ·:-· 11 FUHCTIOH tf, A..a, rncR. , :;c . 11 
; = It-f·UT 

~LA .. 8.. n~:R .. :;c 
22~1 IF t·~=0 TrU~ t·l=1 
222 IF M=1 T~H U=4 
2"24 IF A=0 11£H A=1 
226 IF E:=0 THEM 8=1 
2&1 ? :? : '? 'T.D) VOLi ~~ff TIE '.i0::-\1 A'.;(ES 01 
SF'LA'/ED II ; 

24t1 HPUT A$ : IF A$( 1.. 1)= 11 
\' 

11 THH1 ~l=1 
~~1 Dl..OP 1 = GF~F'HICS 24 
310 I=IHT( pt.[J( 1 ):t16 ) 
32.'0 L1=I t-IT( RHD< 1 /f.8 )t2 
330 L2= I HT(PHO( 1):*f: \ *2 
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34f1 IF ABS( L1-L2 >< 4 Tl-EH 320 
35(1 ITTCOLOR 41 L L1 
360 SfTCOLOF~ 2.. L L1 
37~1 ::t:TCOLOR LL L2 
380 IF w: )1 nu~ 410 :~H1 -DISPLA''I A:~E~;? 

3'30 F~'. I ::}3 TO 319 STEP 4 : PLOT l 1 96 :HE>::T 
I 

395 F!F. 1::0 TO 191 STEP 3=PLOT 160 .. I =l'E};
T I 
400 F.H1 ---F'LOTTrnG CALCULATIC~·l 
4rn FCF~ T=0 TO 360:W '.3TEP nr~~'. 
4~'0 O=T/57. 3 
430 Ctl t·~ GOTO 510 .. 52~L 530 .. 540) 550, 56~L 57 
i:L58ft 
500 R81 ---EC~JATIONS FOR R 
510 R=BtO :GOTO 610 
520 ~'.=A:U 1+COS( Q) >=GOTO 61(t 
530 R=At( 1-:3It-K0))=GOTO 610 
54(1 P=Atsrni:: f$G1 >:GOTO 610 
550 F.'.=At COS( 8:*G!) :GOTO 610 
560 P=C0:3( A~;~:; HK E~~IJ)): 1:;QTO 610 
570 R=:3 I t-K AtCO::;r~ 8:t0 ) ) =GOTO 610 
580 R=A : GOTO 610 
600 F.H1 PLOTTHj~ >L V 
610 >=:=I HT( ( R:~COS< Q ) /t.SC ) 
62(1 \'=I HT( ( F::tSIW 1) ) )iSC ) 
63f1 IF ABSC:0>159 OR ABS('/))95 THEH 670 
640 IF T=0 H·Ul PLOT 160+:>~) 96-Y 
65£1 Cf<Al·HO 160+>;1 %-\' 
660 t·E>::T T 
67ft F~'. I=1 TO 75 =F'a<E 53279 .. 0 : t£.\;T I 
675 ~·F0 

11 K= 11600 U=1 : 0f'EN #1,4,0 .. =GET #11?~=CUX..;E 
#1 
690 PUT #6 1 1~'5: GOTO 90 © 

Reading the 
ATARI 
Keyboard on 
the fly 
Jomes L. Bruun 
For most programs the normal method of using the 
INPUT statement to get keyboard characters into a 
program is perfectly satisfactory . There are times , 
however, when we need to get a keystroke without 
stopping the program to wait for a key to be st ruck . 

The ATARI computer has all the features need­
ed to enable the programmer to check the keyboard 

without waiting for an INPUT statement to get the 
character. Memory location 764 retains a key code 
for the last key pressed. Further, when the RUN 
command is executed, that cell is set to 255 to in­
dicate that no key has been pressed . During the run­
ning of a program, that location can be POKEd with 
a 255 to indicate that we've checked it since the last 
key was pressed. 

The following program illustrates the use of 
these features in a subroutine. First , initialize an 1/0 
buffer and string variable . 

10 OPEN Ht,4,0,"K;'' 
20 DIM CHARS(l) 

Then build the subroutine . Always precede your 
block of subroutines with an END statement to pre­
vent accidental execution . 

.'30 PRINT "(ESC) (CLEAR)" 

40 POKE 752,1 

50 GOSUB 5000 

60 IF CHAR = 0 THEN 50 

70 POSITION 5,5 

80 PRINT "CHARACTER = ('';CHARS;") 

90 GOTO 50 


Most programs that would need this feature would 
perhaps be doing complex things if the keystroke has 
not occurred, but in this one we have chosen to 'do 
nothing ' until a key is pressed . © 

PRESCHOOL F<JN 
( 16K BASIC) This readiness 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. 
.. . . . . ... .. . , ........ . .. ... . ... . cass. Sl5.00 


MATH FACTS· LEVEL l 
( 16K BASIC) First in a series of self· paced instructional 

programs for elementary school children. The program auto· 
matically advances to the next unit when the child has mastered 
80% of the work generated by the computer. The previous unit 
will be reviewed if the child cannot master 50% of the work In a 
particular unil Concepts covered are: numbers, number place· 
ment and number words (I ·20) , addition and subtraction (visual 
and abstract). (G rades K-2) . . . ... ... . . . . . . .... cass. $15.00 

CRIBBAGE 
(24K BASIC) Play cribbage with the computer at two different 
levels. As a beginner. the computer will point out your errs without 
penalizing you. But watch outl At the intermediate level. the 
computer will peg your points if you don'L . ..... cass. s15.00 

CASINO I 
( 16K BASIC) Try your luck at the Lucky Lady . . . Play 
BLACKJACK . .. The computer will be the dealer for you and your 
friends ( 1-4 players). You can split and double your hand as you 
attempt to break the house. OR hit it big on the SLOT MACHINE. 
Two programs on one tape ..... . . .. ..... . . .. .. cass. $15.00 

•ATARI is a trademark of Atari, Inc. 

'RH.E.S.I.S. Please add $1.50 for shipping 

P.O. Box 147 Mich. residents add 4% tax 

Garden City. Ml 48135 WRITE for FREE FL YER 

or call (313)595·4722 forC.0.D. DEALER INQJIRIES WELCO'<\E 
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User's Report: 
Waterloo 
Structured 
Basic 
for the PET 
P. T. Spencer
7 Brightside Drive 
West Hill, Ontario 
Canada MlE3V8 
Waterloo Stru tur ,d Ba ic comes in the form or a n 
EPROM which sits at address hex 9000 . After 
SYS'ing to 9*4096, you have a ll of standard PET 
basic , plus th foll wing statements : IF (without 
THEN or GOTO), ELSE, E DIF, ELSEH, IF­
THEN-QUIT, LOOP , E DLOOP, WHlLE , UN­
TIL , PROC , E DPROC, a nd CALL. You also can 
insert as ma ny bl ank as you wish at the beginnin g 
of each bas i lin e. 

The EPROM chip co mes with a se ri al number , 
complete inst ru ctions for in tall a tion , a 16 1 pag 
manual aimed at beginn ers to structured progra mm­
in g, and a purchase r 's regist ration card . Futur up­
dates to the chip arc said to be free to registered pur­
hasers, provided the chip is return ed fo r reburning . 

The list pric for this pac kage is stated to be $ 150 
with substantial discount s for educational in stitutions 
and bulk orders from users clubs. For example I 
purchased min e a pa rt o f a group of about twent y a t 
the T oronto P ET U. er.' Club for $61 .50. 

The idea behind the Water loo struct ured ap­
proach is appar ·ntl y th a t a program shou ld be 
readable to someone else, o r to the programmer 
him self a ft er on o r two years . To aid comprehen­
sion, you arc supposed to indent frc ly, a ny us' of 
GOTO 's hith er and thith er. 

After in sta llin g m y chip and reading the instruc­
tion manual, I sa t clown to redo a routine tha t I had 
written in stand a rd PET Bas ic th e week befo re (see 
fi gures 1 a nd 2). The ubroutine is one for a g 11 c ra l 
fil e management program I have. 

The fil e managem nt program it elf a llows me 
to create a fil e, with ih e number of fi eld per file 
reco rd et at sta rtup. Fo r example, I have a houst: 

inventory with the fi elds set as descripti n , repl ace­
ment valu e, da te, a nd in surance category. Another 
file is a cl as· li st wit h th e fi ·leis as stud ·nt narn " 
marks for te:; t ·, a nd a eragc mark , where is 
generall y different fo r each different cla · . N um e ri c 
fi elds are stored a strin gs (saves space unt il ca lcul a­
tions, if a ny, need to be done. 

The subroutine ·how n in fi gur s I and 2 a ll ows 
me lo cha nge output format to th e print er , so th a t 
the fil e can be print ed as a table without my havin g 
to stop the progra m a nd manua ll y change the pr inter 
formatting line each time I want to pr in t a d ifferent 
file table. T her · ·ue probably bett e r ways Lu do this 
than the one shown h re, but this met lio I illu st ra t1.:s 
the difference bet ween W a ter loo and standa rd basi · 
quite nicely. 

Figur 1, the sta nda rd basic version , is not im­
comprehens ible, bu t n ither does it go out of it s way 
to be clear . However , it docs have the advant age o r 
bei ng only 528 bytes long, whereas th e Waterloo 
version is 831 bytes long. The Waterloo vers ion , 
however looks n ic r and probably will be con­
siderably esic r to understa nd six month s down th e 
road. 

The first a nd most important, di sadva ntage of 
Waterloo basi · that I ra n into in writing th e code in 
fi gure 2 is tha t wh n Waterloo Basic is cnabl cl you 
can t use Bas ic Aid, Br tt Butl er s Trace, or Pro­
gram mer 's Toolkit . I mi ·s cl the con veni ence f be­
in g able to rac the curso r around the -cree n a t hi gh 
speed bei ng a ble to trace execution to fin d bugs, b ·­
ing able to renuml r wh e n there was no space b t­
ween lin es a nd I had to add a line, a nd hav in g th · 
next ava il able lin e number a utoma ti a ll y appea r un 
th e screen. 

Since fi gure 2 g ive the sa me resul ts as fi gure 1, 
it presumably mu ·t be a co rrect, if perhaps not par­
ticu la r! elegant u ·e of W ater loo ba.·ic . Lin ·s 6000 
to 6380 a r th · Wat Tloo equiva lent of GO U B­
RETUR , the cJiffe rcn ce bein g that a procedu re ca n 
have a name, th e na me may be as long a · you wish , 
and thu s ca n b much m re inform a 1i v ·. 

Lin s 6090 to 6 130 illu strate the use of the IF­
EL 'E-E NDIF co n ~ tru c ti o n. I found it qui le c.lilfi ult 
to break out of the JF-TH E GOTO ha bit. I had 
become so used to thi s in th e two yea r I hcl\' had a 
PET th at it had become a lm ost automri1ic. 

T he WH l LE-E DLOO P con tru u ion in lin l's 
6 190 to 6230 is ha nd y, as th e Y\ HIL E concli tiun i 
evalua ted fir l. unlike th e s tandard FOR -NEXT con­
struct ion , which goe · through th e loop once 
regardl es of wha t va lu e th e index variable has . 
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TheBasic SwitcliM 

,-­

Attention "Old" Pet™Owners: 
Not sure about the ROM Retrofit Kit 

from Commodore? 

Now you can use both sets of Commo­

dore ROMs and others as well. 

The Basic Switch allows switch selec­

tion of either ROM set (your original set 

or your retrofit set) from Commodore. 

Plus. Model 15-A includes an additional 

zero insertion force socket allowing easy 

use of ROMs like the BASIC Programmer's 

Toolkit... concurrently. 

Model 15·A The Basic Switch plus ... 


includes expanded cable 
assembly and zero insertion 
force socket. Your 15th ROM 
simply plugs in .. . enabled 
while either ROM set is selec­
ted. Socket 15 may be re­
addressed by the user for 
additional flexibility. 

The Basic Switch is sold in assembled 
form only. All models are designed for 
easy attachment to your Pet with a con­
venient cable assembly. No soldering or 
drilling is required. The Basic Switch 
mates with a cable assembly at your 
primary board, and does not use the 
physical connectors of any Pet ports. 
Model 15-A allows you to use the BASIC 
Programmer's Toolkit without the need 
for the additional $25.00 board or tying 
up your ports. And since we've designed 
the 15th socket to be readdressable, to 
take advantage of available ROM soft­
ware. 
Price Schedule: Effective June l 1980 

Model 
15·A·24 
15·A·28 

The Basic Switch: ______ $129.95 
With Installed ROM 
Retrofit Kit from 
Commodore: ________ $214.95 

With BASIC 
Programmer's Toolkit* ----- $179.95 

Model 15·A·24 or 28 with installed ROM 
Retrofit and Basic Programmer's 
Toolkit: $259.95 
Model 15·A·24 or 28 with installed ROM 
Retrofit and both BASIC Programmer's 
Toolkits: $304.95 
1. 	"Old Pets were shipped with 24 or 28 

pin ROMs. You must check which you 
have, and specify at time of order. 

2. *The BASIC Programmer's Toolkit is 
available in versions for "Old" Pets 
and retrofitted Pets. Order both from 
us with The Basic Switch and save 
the $25.00 Board cost plus an addi­
tional $10.00. At the "package" 
price, you end up with both versions 
of the BASIC Programmer's Toolkit for 
$90.00. 

3. 	The Basic Switch line carries a 
repair /replacement warranty, F.O.B. 
South Bend, IN. This warranty does not 
cover any ROMs, but does cover all 
materials and workmanship in The 
Basic Switch and harness assembly. 

4. 	Ordering Information: We do not ship 
C.O.D. Please include payment with 
order, or wait for your local dealer 
to carry The Basic Switch line. Visa/ 
Master Charge accepted. For mail 
order enclose address, name, account 
number, and expiration date. Dealer 
inquiries invited. 

marketed by: 
COMPUTER CENTER OF SOUTH BEND 


51591 U.S. 31 North 

South Bend, Indiana 46637 


(219) 277·4655 


Ind.one residents odd ~'!, soles lo• All or ers odd 52.50 shipping 
Warning Removal and 1nse1llon a l ROMs Is a precise task. We encourage users lo 

seek protesS1onol ossl!lonce for lnsta11011on We assume no responsl­
blllty tor damage caused during Insertion 01 removal 

Pet™is a trademark of COmmodare Business Machines. 
Inc. of Santa Clara. Ca lif. The BASIC Programmer's Toolkit 
is a product of Palo Alto IC's. A Division of Nesto r Systems. 
Inc. Delivery times may vary subject to availability of various 
ROMs. etc. Prices and specifications subject to change with ­
out notice. 



84 COMPUTE! September / October. 1980. Issue 6 

Lin es 62 70 and 6280 co uld probably have been 
integra ted as on , but I liked the ·ymm t.: try with lin e 
6220 . The IF-THEN-QUrI constru cti on is much 
more convenient than the sta nd ard IF-THEN-set in­
dex var iable to maximum and GOTO NEXT th a t 
must be used to keep th e stack ·Jea n . The sho rt cut 
in lin es 6120 a nd 6 160 o f fi gure l is not parti cularl y 
recomm ended, as sooner or la te r it will probabl y 
cause an ?OUT OF MEMORY ERROR beca use of 
stack probl ems. 

Lin c. 6040, 6330, a nd 6340 !Ook som e ad va nce 
thinkin g, as I find it mu ch cas i · r w let it a ll ha ppen 
a t th e end as a n I P UT S2$ : lF S2$ " Y" THEN 
6050 con:truction , especiall y when in W aterl oo ba ic 
I fa cd the pros pec t of hav in g lo go back and cha nge 
th e idc ntation o f' mo t r what had bee n wriu en. In 
fact it wa thi that first decided me to sit down a nd 
write o ut the Warerloo code b fore ha ·king away a t 
th e keyboa rd , a blessing in disgu ise as th e code in 
fi gur 2 work ·d with mu ch le · d ·buggin g that th a t 
in fi gu re I which WA composed a t the keyboa rd. 

In summ a ry, I wo uld reco mm end \Na ter loo 
basic if yo u usuall y write programs longer than 4K , 
if yo ur fri ends call your effort s pathologica ll y com­
plica ted or if yo u have already b ·en tra in ed in st ruc­
tur ·d progra mmin g. On th e ot her ha nd , T wou ld no t 
rcco mm ' nd it if you arc addi t d to machin e 
language utiliries such as Toolkit Trace, or Bas ic 
Aid o r if you have less than J6 K of R AM (st ruc­
tured programm ing trades space for readabilit y). 
Ano th ' r consideration is th a t if Waterloo basic ga in · 
th e sa me accept a nce as th eir WATFOR a nd WAT­
F IV d id wit h Fortran , it m ay not be lo ng before it 
beco mes the industry standard , in which case you 
wi ll H AVE to have it un less yo u pl a n to use only 
your own programs. 

Figure 1: Standard Basic Coding 

1 ) ::,cr;uf: c-. .: (n::1 

.20 ·:.Ti:•P 

6C100 F'F' 11r;" :ID'.' 1A ·11 c F(IF'M f1 TT [ t n:.!"! 


•f'ET ;::P ·; ~E tie EF " 
.;o10 ltlPUT ' ' HO~ MRt i" C(1L1Jf'I IS" . CL:. 
.; 1;1~0 :;.,;: t :-'1 

I I EC I ( 1 I =- 1 
:=:o::o l" (I F' l= I TOCU: 
604 0 PPHff" ~:·oL UMW'.:J .: i >WUT"TO ·:.T AFT 

riT ·:.PACE" ,. ·:;e, ( I .l 
6051) ! tlF'UT" RllD EtlD fH ':.F'FtCE " ;£,~< • 
.;055 IF3C• ! 1 :Z ' EU l - l "•+l 1THEt·: Ft:. Jl !T 

" :J lOT Hi~:·:. E:L E-. •+TF"r' A1_.f'! Il l" C·OT0.:.040 
.;060 t iE· :ri 
~O?O l•J .i= '''' ~·· = 1 

60~:.o FOR J= l TOC Li~ 
61~10 ! 1"_ =1.:nm::c .. 1 l = lTHEt.lf .1'50 
611''.1 FOP!=!' cir:·;c .. .r •- 1 ) 
.;120 l·J .!=l·J!"+ ' II V=r- +1 I~V: ·:.OTf-!E}J6t :i5 
5 t-t 0 llE':TI 
6 l50 FOPL=SC• J •TOEC' J ' 
6 16(1 [,f:f.=l·;·r+ " ri " ' f =I' + ! JF!; : .:::OT HEtl61;'15 
.; 1:30 t lE>:TL 
6 190 f lE) :T.T 
6 195 F' J:;IIH " )l ;~::O LU l ·it· I FC1F:1·1RT I:. " 
6200 F'P I flHJ:r. 
6 2 1•:• I NPl_I T" :rn'. !"! " : S2 t 

Figure 2: Waterloo Basic Coding 
10 CFtLL D'1 'i' i'P~ I C C'0Plf1 TO:~ 
;:c1 ·:.ll.JF' 
6E10 :1 
f.t2t1 0 
::o.;::o 
50 30 
f.(1.: 0 
.:.oso 
5D€.O 
:;;);'0 
i;.:i:::o 
::-.o ::-i 1:i 
':-. l~jO 

.; 1 1(1 
~liO 
..;. 1 ;:o 
0- 140
-:.1 so 
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NEW! JOYSTICK CONNECTION KIT con tains al l parts and insl ruction s to 
connect an ATARI joyst ick ($10 at Sears) to you r PET. 

SPACED-OUT JOYSTICK GAMES W/ CB2 SOUND Ga lac ti Targel. Space 
Race 

OTHER SOFTWARE: 

Billboard - Display messages in one-inc h sc ro ll ing lelters on screen 
Letter Squares - Tile-slidin g alphabet puzzle 
Hangman - An1maled w ith the PET' s excellen t graphics. 

Card Sharks - Ca rd game 1nsp1red by 1he TV show 
High Rollers - Di ce game si m il arl y promp t d 

1IFr ·ci qr·:::irrw1 :=it1c ~= : . 

h-1 ·:. t=JF'C·Et IT A\IE Vi'O".' I [1Et ICE . F' I 0~'.~06 


PET/CBM SOFTWARE 

SPECIAL - BUY 2, GET 1 FREE! 


Below items are S7.95 each, any three for 515.90 
- WE PAY POSTAGE ­
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6~ 30 OPEN3 .~.2 PPI NTM3.Wr CLOSE3 
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R I 1 s1aen ts ndcl fil' o 111 ... 

Per snn a l c hec; ~ c; . t11(')w 5.7 wpni\ ... 
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~· <::RD'r' . 
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OMEGA 
SALES 
CO. 

DI.... ........:.a .. ~ ' 

"WHOLESALE COMPUTER PRICES" 
DIRECT TO THE PUBLIC 

12 Meeting St., Cumberland, R.I. 02864 

I 

TRS·BO 
Model II · S3.500 Products are 

NOW 
I 
I -

OMEGA OFFERS THE BEST DEUVERY 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 

1·800-556-7587
•1MEGA ships via UPS, truck, or air. COD's, VISA, Mastercharge accepted . 

"A member in !=JOOd standing of the better business bureau." 
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TelePET 
Jim Butterfield, Toronto 
This is th e age of computers talking to other com­
puters. Ther 's no reason why your PET can t join 
in the conversation, too. ew communications inter­
faces for the PET are being announced fairly often 
thee days. What's involved in the hookup? 

Most commercial offerings give you th who! 
package to enable you to hook up and be 'on th e 
air" fairly quickly . But since their technical ap ­
proaches are different, it 's worth while to look at 
what a com munications interface needs to do . 
Interface elements 
There are several problems that need to be addressed 
in order to hook your PET to a telephone line . Star­
ting at the telephone end, they are: 

1. The telephone company gets annoyed if you wir 
things directly to the telephon e line, unless they are 
"approved ' devi es. The small user should also 
worry about the dangers to his PET: some hefty 
voltages can come from the telephone exchange . 

The eas iest solution to this is an acoustic 
coupl er. You fit your telephone handset into one of 
these, and it arranges to make noises into the 
transmitter and to listen to the earpiece with a 
microphone. No electrical connection - sound power 
does the whole job . 

2. The telephon e system was designed to carry voice, 
or sounds in a c rtain frequency range . The PET 
signal needs to be changed to an audible signal in 
order to be tran sm itted; at the other end, the sound 
fr quencie need to b changed back into bits - th 
ones and zero th at the PET needs. 

This problem is sol ed by a device called a 
Modem . A Modem consists of two parts : a 
modulator which changes bits to tone frequ encies for 
sending · and a d modulator, which changes the ton s 
back to bit . 
.3 . You can normall y send and/or receive only one 
bit at a time. PET handles e ight bits at a time. 
Something has to take the e ight bits from the PET 
(th " parallel" signal, since e ight bits come out 
togeth er) and fir them off one bit at a tim (creating 
a "serial" signal , with o ne bit after the other) . In the 
other direction, you must collect the eight bits , one 
at a time, pack them together and deliver them to 
the PET a a parallel eigh t-bit byte . 

Tied into thi . problem of parallel-to-serial con­
version is a rela ted job. Much of the time PET will 
have nothing to send. We must distinguish between 
an idl e connection wh ere nothing is being sent, and 
an act ive connection which has a character und r 
way. 

Thi last task is usually effected by a signal call­
ed a start bit. The start bit is sent before the PET's 
information bits ; it says " here comes a character' . 

lf you don ' t use a start bit, you know th at the Iine is 
idle. 

All of the above tasks can be performed in 
machine-language programs, or in a rathe r clever 
chip called a UART. Either way , you m ust a rrange 
t send a start bit, then th e eight data bits one at a 
time, and then a brief pause (sometime ' called a stop 
bit) before you start the next character. Coming the 
other way , the receiving PET must wait fo r a start 
bit and then collect the eight data bit s in to a sing! · 
byte. 

4. If you ' re communicating with a non -PET at the 

distant end, the other computer will probably want 

to receive a standard code called ASCII , and will 

send that code back to you. PET does not sto re 

characte rs in ASCII format so that a liul · transla­

tion wiU be needed in both direct ions. 


PET has characters that don t ex i t in ASCII. 

For example , most of the PET graphic characters 

don ' t have any corresponding ASCll hara t rs. 

You ' ll have to give them up. 


There are a few ASCII characters th Ht don't 
have any counterpart in the PET. Most of these are 
call ed control characters. You'll probabl n d a few 
of th ese for a good communications interfa . Most 
comm ercial packages make th m availaule with a 
two-key combination from the PET. For example, 
the keys Reverse, sem icolon often gen ra te the 
charac ter known as ESC or Escape in AS II ; thi s 
character usually tel ls the distant omput T to stop 
what ver it 's doing and wait for a new mmand 
from you. It ' s a very handy character to know when 
the distant computer has started to send ou t a 
massive amou nt of data which you realizt· you really 
don ' t want. 

5. Th ph sical connect ion a t the PET i ·either the 
IEEE-488 bus or the Parallel User Port. If it ' the 
IEEE-488 bus , the connected de ice will have to 
obey the protocols - recognizing when it'. s >lccted , 
receiving and delivering charact rs to th e bus , etc. 

Ir it 's the Parallel User Port, PET will ne d to 
con tain a machine language program whi ch is called 
by the user ' s program any tim e it is d sired to 
receive or send. 

Th IEEE-488 bus is simple to use - a norm a l 
PRI T# ommand will send data - but sine· th e bus 
is shared with other devices, careful desi rn is needed. 

Tracing the Flow 

Let' put the above toget her and track a charac ter 
from th e PET to the lin e, and vie -versa. 

1. PET decides to send a charact r. If the interface is 
·ia the IEEE bus, PET might simply is ue the com­

mand PRI T#7, " A' ; or if the inte rfa c is via the 
parall el user pon the program might s·1•, ·y 
30456,' ' A '' There are man y possibl va ri at ion . 
2. The character- in this case, the letter A whi ch is 
represented in PET text mode as hexadecim al C 1 

-mu t be translated to true ASCII. Thi s might be 
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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 sel f-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 0-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* complete with membersh ip 
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 0-Cat modem, thousands of programs and data bases and 
allows you to communicate with other users interactively and through electronic mail. 

·ca1ilorn1a residents p lease add 6°c or 6 5°c sa les tax as reau 1rea 

VISA, MASTERCHARGE ORDERS CALL (800) 538-3083 (except Californ ia residents) 

2! Skyles E;::::~~:~;=:c1~~:~:~~~~e~~i~~~~~otd 
(415) 965-1735 
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don · in eithe r program or in hardware; in either milliseconds or so. Your int •rfacc fr H11 Basic will be 
case , the result is hexadecimal 41. 	 rather more tri ky, too : PRI T# o r GET# wo n ' t 

3. 	The parallel to serial translation now takes place . m ake the conn ec tion loo ea sil y . 
Hardware co ts more, but help wi th o me o f Once again , this m ay be don e within a progra m or 

by ha rdwa re (a UART chip) . A start bit is gen ·rat d th s pr bl em . You m ay n >t be lib ra tt"d from th· 
need for .- pc ·ia l program s, th o ugh . Th · m ight yfoll owecl by the eight bits o f data ; each is sent at th e 

ART chip ca n onl y ca tch o r send on e ha racter a t appropriate tim e. 
a time. nle s you ha \· bufferin g. P ET will ha e to 4. Each bit as it is generated , is translated by th e 
wait before th ne ·t cha racter ca n be e nt or received . mod m into a n a ppropriate to ne frequ ency. One fre ­

qu ncy r presents a ze ro bi t, anoth er represe nts a The GPJB bus 
one bit. The 	IEEE- 488 bu: is idca l fi r e nding or r •ceiving 

5. The tones genera ted by the modem are fed into a chara ·ters from Ba ·ic . As a l\\' ays , howe\·er there s a 

small speaker which is very close to the telephone catch or two. If the dev ice yo u ' re sending to is busy 

hands t transmitte r . The sound from th e speak r is a nd ca n t ca tch th cha rac te r you \ ant lO send it , it 

pi ck d up by th e telepho ne and sent to the line . It will prob·ibl · ha ng up th bu s so th a t \'Cry thin g 

on the way . . . stops until it ' s ready. Th sa me thing may happen if 
you try to 1 PUT or C ET a cha racte r or value thatAt the receivi ng end: 
hasn ' t a rri ved ye t ; you ' ll e ith er time out or wa it. 6. The telephone earpiece has been making a whin ­

T hi s isn l n ·w. M a ny clev ic s hold up th e IEEE 
in g sound from th e tone received from the lin e . The 

bu - th e print er and the di sk do it , fo r exam pl ·. But 
sound is picked up by a small mi crophone close Lo 

with a communica tio n int rf'ace , wa iting tim e 
the earpiece . 

becomes a se rio us p ro bl em . You might lose a 
7. The signal reaches the modem which examines the character if the bus is hun g up wa itin g fi r so mething 
tone and classifies it as either a logic zero or a logic el to happ n . Tt be o me. more impona n1 to use the 
one . It passes a long the logic state - zero or one - to bus in a more sophisti ·a t ·d way . 
th e se ria l Lo pa rallel translator. 

Looking them Over 
8. The se rial to parallel translator waits patiently for All of the above problem s ha ve been solved in a 
a start bit (logic zero) to be received . When it sees va ri ety of ways b y th e va riou s uppliers . A 
this , it carefull y collects the e ight data bits at th e 

rem a rkab le a mo unt o f' inge nuit y has b en ·a il ed into 
apropri a te times . This might be done eith er in a pro ­

pl ay , a nd th e us ' r has ·o nsiderablc ch ice . 
gra m or in ha rdware (again , with a UART). 

Che ·k o ut th units a vai labl e to sec wh ich ones 
9. The e ight-bit character might be placed into a buf­ fit your style . H w much of' th e package is ha rdware, 
fer or might just be held for pickup by the PET. In and how much so ft ware? H ow eas il y can you inte r­
eith er case, the received character will need to be fac with yo ur own Ba ic progra m ? a n you a tt ach 
t ra n la t d from ASCII into PET format . dev ices 1h r th a n a m ocJ •n1 ? Docs th e uni t contain 
The Modem/Acoustic Coupler buffr·ring :> H ow is th e transl a t ion to and fro m ASC II 
The modem and acoustic coupler are invariabl y accompli hed? a n you a ba ndon ASC II if' yo u 
packaged together. Speeds up to 30 characters per se­ choose a cl end d irectl y fro m P ET to P ET , fo r 
cond are genera lly avail abl e; lower speeds will work , gra phics or program tra nsfe r? How m u -h memo ry 
b ut th e hi ' he ·t ra te of 30 cps is a \'irtua l tanda rd will ou ne cl in th · P ET? W ill o u n ·ed di sk? And , 
now . o f co ur. e , h w m uch money will it a ll c st? 

T he C o mmodore interface packages everything T here ' s no ingl · an \'\' Cr. fin d o ut wh a t sui ts you . 
into th e m odem/coupler ca se : IEEE bus in terface, Communica tion inte rfaces a r he re . ou II see 

ART, the whole thin g. Other suppli ers use tan­ mo re of th m used in the P ET com111 uni ty. One of 
da rd o mmercia ll y ava il a bl e m odem /co upl ers a nd th ·s d ·1 s, ou II b · 1empt ·d L jo in thl' nl' tw rk. © 
uppl y extra ha rdware an d/o r progra ms to comp! te 


the inte rface. 

The commercially available modem s use a n in­

t r face known a RS-232. I t ' s nice to have this inter­

face ava il ab l · in e yu u cann ect o th er th ing beside 

modem s to it. V a rious types of termin als, both video 

or hard copy, wil l hook up with no problem s. 


Parallel/Serial interfaces and Buffering 
lt s econ omical a nd fl exibl e to use a program to do 
your pa ra ll I/ -ria l intc rfa ·e, a nd bufferin g can be 
provid d quit e easil y . It does take up memory space, 

however , and it can keep the PET ra th er busy: bits 

move in and out at a rate of one every three 
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Word Pro 

Converter 

Robert W Boker, BAKER ENTERPRISES, 
15 Windsor Drive, Atoo. NJ 08004 
An ve r increasing number of programs make use of' 
Commodore ' s Word Pru program with its excellent 
ed itin g facilities to generate files for their own use. 
However, disk files created by Word P ro 3 are not 
fully compatible with those created or used by Word 
pr 4 on the 80 16/8032. 

If you create any files on a 2001 series 
PET/CBM using Word Pro 3, you will have to do 
som e editing to be able to use the same file on an 
8016/8032 CBM with its 80 column screen. This sim­
pl • utility program will eli minate the boring task of' 
edit in g th fil " and do a ll the ne ·essary changes for 
you aut mati cally . It will run on ~ ith er a 200 I 
PET/CBM or an 8016/8032 CBM ; using a 2040 
disk . Remember, though, that the 2040 disk must 
have the DOS 2.0 ROMs if you are using an 
8016/8032 CBM. 

The Word Pro Converter program is very 
straight forward in operation and no fancy frills or 
options are included. The file to be convened mu L 

be on the di k 't te in Drive #0. The new file created 
will be written on the diskette on Drive #I with the 
sam name. If th file all ready exi ts on Drive #1 it 
will be deleted first. The on ly input to the program is 
the name of the file to be converted. It shou ld be 
very simpl e to add an output file name option along 
with driv number sci ·crion if d ·sired. During pro­
gram execu tion any di k error will be displayed and 
terminate the program . 

ln theory the program simply copies the fi le 
byt e-by-byte wh ile counting characters and looking 
for a RETU R within ach original 40 charact r 
line . traight t xL that c ntinues over several 40 
character lin i copied as-is, creating new 80 
character lines . If a RETUR is detected in any 
Jin , an extra 40 spaces are add d at the end of the 
line wh enever requir d Lo make th e line 80 chara t rs 
long. 

Files stored by Word Pro 3 contain 40 
characters per d isplay line regard less of content. 
Thus , if you have a single FP command on a line, 
there is a 37 byte overhead with Word Pr 3. Word 
pro 4, on th· other hand, store 80 characters per 
display lin e regardless of content. The same FP com­
mand in Word Pro 4 will then have a 77 byte 
overhead! While Word Pro 4 has it advantages with 
the 80 colu mn creen, the disk files created will be 
generally bigg -r than tho ·c created by Word Pro 3 
for th sam text. T hi is especially true when there 
are a large number of formatting commands or blank 
lin es. 

Program Variables 
E input lilt- sta tus, 64 = cnd·of-lil · 
N #cha racter in inpu 1 file line, 40 max 
P #charac1crs in ou tput file line, llO max. 
R RET RN charact er fl ag: 0 = n I =yes 
BS cl1a r;il·tc r (bytt>) lwi11g <: pied 

100 REM ****************************** 
110 REM 
1 20 REM SIMPLE UTILITY PROGRAM 
130 REM TO CONVERT DISK FILES 
140 REM CREATED BY WORD PRO III 
150 REM FOR LOADING BY WORD PRO IV 
160 REM 
17 0 REM ---------------------- -------­
180 REM 
190 REM BY: ROBERT W. BAKER 
200 REM 
210 REM BAKER ENTERPRISES 
220 REM 15 WINDSOR DR ., ATCO , NJ 08004 
230 REM 
240 REM ****************************** 
250 
260 
270 PRINT"fi W 0 R D P R 0 C 0 N V E , 

-.R T E R 
280 PRINT "iiTHE FILE TO BE CONVERTED MUST -. 

-.BE ON 
290 PRINT "ON THE DISKETTE IN DRIVE #0i 
300 PRINT"THE NEW FILE GENERATED WILL BE , 

,WRITTEN 
310 PRINT"ON THE DISKETTE IN DRIVE #1 , 
320 PRINT"WITH THE SAME FILE NAME.it 
330 INPUT"FILE NAME . ~H";FI$ 
340 IF FI$=". " THEN 330 
350 PRINT"ti:.CONVERTING FILE , PLEASE -. 

-.WAIT ... 
360 OPEN 15,8,15 
370 OPEN 5,8,8,"0:"+FI$+" , P,R" 
380 GOSUB 560 
390 PRINT#l5,"Sl:"+FI$ 
400 OPEN 6,8,9,"l:"+FI$+",P,W" 
410 GOSUB 560 
420 GET#5,A$,B$ : GOSUB 560 
430 PRINT#6 , A$;B$; : GOSUB 560 
440 P=0 
450 N=0:R=0 
460 GET#5,B$:E=ST : GOSUB 560 
470 PRINT#6 , B$; : GOSUB 560 
480 P=P+l:IF P=80 THEN P=0 
490 IF E=64 THEN PRINT"ii:.DONE !!!i": 

-.GOTO 610 
500 N=N+l 
510 IF ASC(B$)=31 THEN R=l 
520 IF N<40 THEN 460 
530 IF R=0 OR P=0 THEN 450 
540 FOR N=l TO 40: PRINT#6," ";GOSUB 560: 

-.NEXT 
550 GOTO 440 
560 I NPUT #l5,EN,EM$,ET$,ES$ 
570 IF EN=0 THEN RETURN 
580 PRINT"ii:.DISK ERROR !!!.( 
590 PRINT EN;EM$,ET$,ES$ 
600 PRINT"iOPERATION ABORTED ! 
610 CLOSE 5 : CLOSE 6 : CLOSE 15 

READY . 
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Multitasking On 
Your PET? 

QUADRA·PET 
Charles Bronnon 

QUADRA-PET is a m achin lan guage progra m thar 
lets you partition th · memor of a n upgrade ROM 
PErI or CBM into fi ur 8K blucks. Each block is an 
independen t program workspace. P rog1·ams exi ·ting 
in each 8K partition a n be se lected and then used 
an d modified without a ffccring any of the other pro-

ra ms. You can jump to a ny o th er o r th e progra ms 
a1 any um " 

After initi a li za ti n with SYS 926 PET di plays 
the qu estion: 

WHICH PET? l 1-4] 
Perhaµs a r , a n a \·id omputcr-gam · · buff, type · 
in " l " and loads STARTREK . She pl ays ir for a 
while and then leave to eat lun ch. M eanwhil e, Bob 
go to th e PET , see that som one i u ·in g PET #1 
a nd sw itch es to PET #2 to write a busin · progra m . 
Aft r nea rIy " perfectin g" it , he leav to s c wh a t 
M a r · is up LO . ow the kid come in, and after 
arguing for a half-hour agree to share the PET o ne 
using PET #3 and the ot her PET #4. Fortunately for 
B band Mary, nothin g the kid s do can harm th <.! ir 
pr gram . 


How To Use QUADRA-PET 


1. Load or t p in one of th e versions of QUADRA­
PET. (Basic o r hex) 
2. J:>- nt r NEW 
.3 . SYS 926 Lo initi a li ze . 
4. PET will respond with WHICH PET? (1-4) 
5. 	 el ect the one you \Yi sh LO use. 
6. Before loading or typin g in a pro gra m for the first 
tim e, type in NEW. 
7. To ·elect a no ther PET SYS 826 and fo ll ow in stru c­
ti ons 4- 7. 

·ow come the fun part -· how does it work? Man y 
m mory location· in ze ro-page (0-256) arc pointers 
Q AD RA-PE r works with thr 'e of ti ose po int rs . 

On power-up, PET d t rmin es the ' nd of' 
memory by writing a haractc r to every m emor 
locat ion and then read in g it back. PET th en in­
cr ·men ts a memory lo ation until a fai lure in reading 
th a t cha rac ter oc ur.. Thi indi ·a tes that the ·nd o f 
ava il abl e memory has been r ached. Ph y icall y, this 
pointe r is at location 52 decim al. ($34-) . These o ne! 
pointer is a t th e start o f memory stor cl in location 
41. Origin ally, th is point to th actu a l stan o f u ·er 
memory, 1024. The la t p inte r is th· end oft xt 
pointer. As you write yo ur program it hangcs. 

QUADRA-PET pa rtitions th e memory by 
changing th ese point rs to po int to succ s ively 

higher rncmury loca tio ns , cl pe nding on which PET 
is in us " Sine· the encl o f text p inter d nng<;s, it 
must be saved before w · mo,·c to a ne,,· PET and 
res to r<.!d on return . QUADRA-PET, as it is in 
machinl' la nguag ·, does all th ese thin gs s · ·11 1i11gly 111 ­

stantancou ·ly . 

HOW TO SAVE A PROGRAM PRODUCED 

WITH QUADRA-PET: 

I. SYS I 24 t( • ~ll lO tlw l'vlwiit<>L 
2. Enrn: . i\ I 00'.W 002 11 an cl t ·pl' RF.' ITRI\' . 

~l . You wi ll ){l'I " displa} so 111 t·1hi11 g lik«: 


.: 0028 01 o+ 3E o+ ...... .. 

-t. ·w t' will ust' <>11 ly the first fou 1· b vt l' ·. \ Vriu: dnll'11 the 


first pair in rt·,·erse n rckr on papL'r. for c:>.a111pk ; 

t).J()J 

l o 1hr saml' wi1h il1t · sl'rnnd pa ir . (t-.g. H'I J-: ) 
5. 	 E1111·r: .S "P R OC 1/\ 1'.111\ ''.01. :\X X X .YYYY 

wh Tc "PROG. AtvJE" is tlt l' 1i.111H' of)t•u1 progra 111. 
XXXX is 1h · first num bcr yo u \\'rote d o w n. ;111d YYYY 
is 1hr . eco11d . For exa mple. 10 sa\'l ' the exa111pli- prugrn 111 

whit-h 	Wl' wi ll ca ll " PET # I , y11u would c 111 n .S 

" PET #1 " . 0 I ,O·tO i .CH '.! I·: 


Ci. l'r«ss RETL' R[': am! pn·ss play and rl'wru Jc >>ill' <' 


y1111 r prt gr;rn 1. 


7. To load this san:d program into a spare preparl'd b)· 
._UA DRA-PET, just ·y 102+ and rntl'r I "P R OC 

1 1\1\I E" whc·rr " PRO(; N/\1'. I F." is 1hr 11.11111· 11f)our 
prngra1n . 

HOW TO LOAD A PRE-EXISTING PROGRAM 
INTO A SPACE PREPARED BY QUADRA-PET: 

r could It'll yo u li tm lO do 1his l) Jl tli . o ld R Oi\ I P l·:T 

but qu il l' frank ! . l can'1 find 1hl' 111 cmnrv lo a 1i1111' for 

1his p run·dun· i11 il1 l' lll'W PET . A ll }'' " ' l;F.T "~JWrts ·· 

HELP! 

If '.'O ll c;io figurl' ii ou t. piL«l~l' send in the prml'dttrT 

10 COMPUTE. 

A littl e imagin a tion wi ll crea t many us s fo r 
QUADRA-PET. 

For education. it is th e perfec t way tn keep four 
student s' progra m · in the PET a t th e sam · time . 
Each program ca n be w irk cl on a nd mod ili<·cl in an 
way without aff nino- any other f th program" 

In busin s fo ur diffe rent bu sin ess prog rams ca n 
ex ist simultaneou ly in PET ' s memory, ready to use . 
For th ' small p na lty o f load in g the program · int 
th e progra m wo rk paces at the tart o f the clay a ll 
lo ur a rc within reach of a ca rri age ret urn -- faster 
than an y disk dri,·e . 

l achine lan guage p rogramm er can fill panitio ns 
with u:efu l routin es lcm·in g one o r mo re part itions 
for BA l . Q ADRA-PET itself is shnrt a nd eas il y 
rclocatabl . 

I would be int eres ted to find o ut wh at novel and 
useful a pplications for QUADRA-PET )IOI/ can think 
up ! 
H a ppy QUADRA-PETing! 

References 
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• transfers at 4800 baudTHE FLOPPY DISK ALTERNATIVE 

1-b vcry B. I ln1 na 11 , · · !Vkrrrury Pa rt it iurr ol Hi\ S IC: \Nu rhp;i ce ·' . 
COMPUTE, pp. 18-2() ()arr . , Feb . 19BO) 

,Jim But1crli1·lcl , " PET in Transition (mc11111 ry map) COMPUTE , 
pp. 68-70 ( Fall, 1979 ) 

0 REM********************************* 
1 REM QUADRA PET 
2 REM********************************* 
3 REM:BY CHARLES BRANNON 06/07/80 
10 FOR I = 826 TO 941 
20 READ A 
30 POKE I , A 
40 NEXT 
50 SYS926 
60 END 
1000 DATA174,126,3,165,42,157,131,3,16 5 
1010 DATA43,157,135,3,169,143,l60,3,32 
1020 DATA28,202,32,228,255,41,15,240,249 
1030 DATA201,5,176,245,170,202,142,126,3 
1040 DATA169 ,l,133,40,189,127,3,133,41 
1050 DATA189,131,3,133,42,189,l35,3,133 
1060 DATA43,169,0,133,52,189,l39,3,133 
1070 DATA53,32,119,197,96,0,4,32,64 
1080 DATA96,3,3,3,3,4,2,64,96 
1090 DATA32,64,96,128,87,72,73,67,72 
1100 DATA32,80,69,84,63,32,40,49,45 
1110 DATA52,41,0,169,0,141,0,32,141 
1120 DATA0,64,141,0,96,76,58,3 

READY. 

Why Is ( C~R$.?.f!JSo Good? 

Maybe it's because we've always had high standards . Be­

ginning with our first issue in July, 1978, we've published some 100 
programs for the Commodore PET in our first 20 issues. plus 20 
animated graphic .. Front Cover .. programs. Each program has 
been extensively edited by Glen Fisher, our Editorial Director. The 
resu lt is obvious: Cursor programs reflect professional stan ­
dards. We're proud of every program we publish. 

But lhere's something else. too. 
It's imagination. Our subscribers continue to be delighted 

with the new, fresh programming ideas that Cursor provides. 
Some of the best graphic animations for the Per have appeared in 
Cursor. Teachers love us! They use Cursor as an example of 
what can be done on a PET. with some skill and imagination. 

Finally, there's service . Orders for single issues are almost 
always shipped within 24 hours. New subscriptions are pro· 
cessed with in five working days. Should you get one of our rare 
defective tapes. just return it for an immediate rep lacement. And 
of course you can cancel your subscription at any time and we' ll 
gladly refund all remaining issues. 

Cursor : Quali ty. Imagination. Service. 
For only S4.95 you can buy a sample issue and judge for 

yourself. Or send $27 for a six-issue subscription . You'll get six 
C-30 cassettes. each with five programs and a Front Cover ready 
to LOAD and RUN on your PET. With each issue you also get our 
Cursor Notes, a lively commentary on the industry. as well as 
documentation for the programs. 

O Sample issue of Cursor - $4.95 (CA. Res. add 6% tax) 
O 6 issues for $27.00 (U .S. & Canada) 

Puohshcd By Box 550he C d e Goleta, CA. 93017T 0 
Works·_ Phone eos-967-0905 

PET/BETA-1 


FLEXIBLE DATA MANAGEMENT ... MICRO·PROCESSOR 

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

PERIPHERAL DEVICE WITH COMPLETE SOFTWARE SUPPORT 


SP EEO cads and saves at 4800 baud. Seeks at 100"/ sec 

STORAGE Each BETA· l dr ive stores 525,000 bytes or 126 named programs or 
files on a single cassette. Expands to four dr ives-two megabytes 

OPERATING 24 commands. 27 error message!. , 2 user ·delined commands-fu ll y 
SYSTEM comoa t1b le Wllh PET BAS IC Res1de.s 1n only 4K ­ abbrev1ated 2 K 

version, bootstrap loader. all romable 

FILE Named fi les. d irectories, program chaining and merging, seQuentia l and 
CONTROL random access fi les , fiel d and record de finitions, and more . . , 

• 500K storage per drive 

• 	complete hardware and 
software system 

Meca's digital tape provides the 
features of disk plus gives you 

more storage and costs less. 

LOAD AND SAVE AT HIGH SPEED 

El iminate those pi les of casset tes c luttering up you r life. Organ­

ized on a single casse tte, you r present collection of programs be­
comes a named p rogram library. You load and save an y program 
in seconds , instead of m inutes. In addition to fast , convenient, 
reliable program storage, huge amounts of textual and numeric 
data can be accessed qu ickly and easi ly. With up to two m ega­
bytes on line, programs for mail ing lists and business records are 
pract ical. 

This is a complete system . Ju st p lug it in and go . Add itional soft· 
ware is ava ilable. 

BETA·l DRIVE, PET/ BETA·l OPERATING SYSTEM, MANUAL . . . S525.00'' 
ADDITIONAL BETA-I SLAVE DRIVES . . _ .. .. • ... ... .. ... . . . . 310.00 
MANUAL (applicable to purchase) . . . . . . . . . . . . . . . . . . . . . . . . . . 10.00 

• • t• •• o." • .,, .. O • • 11 D NI C: • l " C: DI •o. I• 
" T CA •I • Cl l Dl. .. 1 • •DO o" ·· ·~ tt f & • 1903 Rio Grand• 	 P.O. Box 8403 
•CT t i• •t • t t 11 •111 r• •DI••• • <>• C:O •..•OOODI l " C: Avstin.T•xu 1-:512-477-2207 Avstin.T•xu 

7870:5 78712 
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OOPS! 
A Crucial 
Update to 
Disk ID 
Changer, 
Issue #5, 
COMPUTE 
Rene W. Poirier 
DISK ID CHANGER was intended to change the 
ID on diskettes to preven t having diskettes with 
duplicate ID characters. In formation has surfaced to 
the effect that ID Changer does not accomplish its 
goal. Though it successfull y changes the characte rs 
on Track 18 Sector 0 , those characters are purely 
cosmetic and for display in the directory only. The 
actual ID characters are deepl y imprinted on each of 
the sectors of th e diskette. 

The bull etin mentioned in the previous article 
did not specify the DOS to which it was referring . It 
now appears that the actual reference was to the new 
DOS which auto-initializes a diskette when it 
recognizes a change in the sector ID characters. In 
this case, swapping diskettes with identical ID 
characters will fool the new DOS and it wil l not 
auto-initialize and create a new Block Availabi lity 
Map. 

This can cause real problems. DISK ID 
CHANGER, though intended to prevent thi s, fails to 
do so. In fact it can compou nd the problem , since 
the true ID is lo t to the user. 

T hanks to Jim Butterfi eld for bringing thi s error 
to m y attention and direct in g me onto a course 
toward a solution. The program, ID CORRECTOR 
checks the di skett e for the actual , or original, ID 
characters inprinted on the sectors, and compares 
those characters to the cosme tic characters on Track 
18 Sector 0. If they match properly, it so informs 
you . If they do not , it can replace th e erron eou s ID 
with the actual cha racters, returnin g the changed 
diskette to its original configurat ion . If use of the ID 
CORRECTOR on drive 0 is desired, change the 
variable DY in line 7. 

Th is will not solve the origin al pr blem of more 
th a t one disk hav ing identi cal original 10 charac ters, 
such as backup diskettes . Care will have to be taken 
when usin g these diskettes. It wou ld seem advisable 
to include forced initi a lizat ion commands in pro­
grams to force creat ion of a new BA M when diske t­
tes are cha nged. The rea l solu tion Lo the prob! ·ms 
would lie in a command to duplica te , but with a 
change in ID characters on the copy d i kctte, but 
alas .... 

T he portion of DISK ID C H ANGER for chang­
ing the name on a diskette for library naming pur­
poses is valid an d safe. To prevent acciden tal use of 
the portion which changes ID character , I have in ­
cluded anot her version called DISK A IE 
C HANG E R whi ch wil l a lter only the ID NAME of a 
diskette. It ap peared eas ier to buil d a ne program 
than to try to extract the appropriate ections from 
DISK ID C HA GER . 

1 REM *** DISK ID CORRECTOR 
2 REM *** BY RENE W POIRIER 
3 REM *** BERLIN , N.H . 
4 
5 REM *** WITH THE HELP OF JIM BUTTERFIELD 

.., *** 

6 

7 DV=l: REM SET DRIVE NUMBER (1 / 0) 

8 

9 

10 OPEN9,0,0:0PEN15,8,15 

20 PK=PEEK (59468): POKE59468, 12 

30 MD$= "h": FORI=l T020 : MD$ =MD$ + "v ": NEXT 

40 FORI=lT039 : BLS=BL$+ " ": NEXT 

50 P0$= "nH ID CHECKER/ CORRECTOR 

60 RE$="PRESS LRETURNf TO CON TINUE 

99 GOT0100 0 

1 00 INPUT #l5,ER:IFER=0THENRETURN 

110 INPUT #l5,ER,EM$ , ET$ , ES$ 

120 PRINTMD$"LDISK ERROR! f# " ER" " EMS " .., 


•" ET$ " I "ES$ 

130 END 

200 INPUT#9,Q$:PRINT:Q1$=LEFT$(Q$,l): 


-.RETURN 
300 CLOSE15:POKE59468,PK:PRINT "fl'' : END 
1000 PRINTP0$:PRINT"vPLACE DISK ETTE TO BE .., 

-.CH ECKED IN DRIVE" DV "ti" 

1010 PRI NTRE $:GOSUB200 

1020 AD$="":ID$="" 

1030 PRI NT# l5,"I"+STR$ (DV ) :GOSUB100 

1 040 OPEN2 , 8,2,"#0":GOSUB100 

1050 PRI NT# l5,"Ul:2";DV;",1 8 ,0" : GOSUB100 

1060 FORJ=33T034 

1070 PRINT #15 ,"M- R";CHR $ (J);CH R$(16) : 


..,GET #l5,Z$ 

1080 AD$=AD$+Z$:NEX~J 


1090 PRINT#l5 , "B-P : 2,162":GETl2 , A$,Al$ : 

.ID$=A$+Al $ 


1100 PRINT"HACTUAL ID RECORD ED ON .., 

-.SECTORS IS : "AD$ 

1110 PRINT"iFILE ID IS : "ID$ 
1120 IFAD$< >ID$THEN1200 
1130 PRINT"i~~~~~~~~LTHIS DISK I S OK ! 
1140 CLOSE2 
1150 PRINTMD$BL$:PRINTBL$MD$ "DO YOU WISH .., 

·TO CHECK " 
1160 PRINT"ANOTHER DISKETTE? (Y/N) L";: 

-.GOSUB200 

1170 IFQ1$="Y"THEN1000 

1180 IFQ1$ <> "N"THEN1150 
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1190 GOT0300 
1200 PRINT"itACTUAL ID AND FILE ID DO NOT • 

·MATCH! 
1210 PRINTMD$"SHALL I PROCEED TO CORRECT? • 

•(Y/N) .r.";:GOSUB200 
1220 IFQ1$ <> "Y"THEN1140 
1230 PRINTMD$BL$MD$"BE PATIENT ... 
1240 PRINTl15, "B- P : 2 , 162 ":GOSUB100 
1250 PRINT#2,AD$; : GOSUB100 
1260 PRINT#l5,"U2:2";DV ;",18, 0":GOSUlll00 
1270 PRI NT# l5,"I"+STR $(DV) :CLOSE2 
1280 PRINTMD$BL$"R"MD$"CHECKING DISK 
1290 PRINTLEFT$(MD$ , 8); 
1300 GOT01020 

1 REM *** DISK NAME CHANGER 
2 REM *** BY RENE W. POIRIER 
3 REM *** BERLIN , N.H. 03570 
4 
5 
6 
7 
10 OPEN9 , 0 ,0:0PEN15,8,15 
20 PK=PEEK(59468):POKE59468,12 
30 MDS="h" : FORI =lT020:MD$=MD$+"t":NEXT 
40 FORI=lT039:BL$=BL$+ " ":NEXT 
50 P0$="Rtt DISK NAME CHANGER 
60 RE$="PRESS .r.RETURNf TO CONTINUE 
70 DATA 2,0UT OF RANGE,TOO LONG 
80 READ A:DIM EM$(A) :FORI=lTOA:READEM$ (I): 

.NEXT 
99 GOT01000 
100 INPUT#l5,ER:IFER=0THENRETURN 
110 I NPUT #l5,ER,EM$,ET$,ES$ 
120 PRINTMD$".r_DISK ERROR !f #"ER" "EM$" • 

•"ET$", "ES$ 
130 END 
200 I NPUT#9 , Q$:PRINT:Ql$=LEFT$(Q$,l): 

·RETURN 
300 CLOSE2:CLOSE15:POKE59468,PK:PRINT"R": 

·END 
400 PRINTLEFT$(MD$,MD)BL$:PRINTBL$ 
410 PRINTLEFT$(MD$,MD) ;:RETURN 
500 MD=21:GOSUB400 
51 0 PRINT".r_UNACCEPTABLE ENTRY -- "EM$(EM) 
520 PRINTRE$:GOSUB200 :GOS UB400 
530 RETURN 
1000 F=0:PRINTP0$ 
1005 PRINT"iON WHICH DRIVE SHALL WE , 

·PERFORM 
1010 PRINT"THE CHANGES? (0 / 1) .r.";:GOSUB200 
1020 DV=VAL(Q$) :IFDV<00RDV>l THENEM=l : 

• GOSUB500:GOT01000 
1030 IFDV=0ANDQ1$ <>"0 "THENEM=l:GOSUB500: 

.GOT01000 
1040 PRINTP0$:PRINT"tPLACE DISKETTE IN • 

·DRIVE"DV"t" 
1050 PRINTRE$:GOSUB200 
1060 PRINT#l5, "I "+STR$ (DV) :GOSUB100 
1070 OPEN2,8,2,"#":PRINT#15,"Ul:2";DV;", 

0 18, 0" :GOS UB100 
1080 PRINT#l5 ,"B- P:2 ,144":GOSUB10 0:DN$="" 
1090 FORI=lT016:GET#2 ,A$:DN$=DN$+A$:NEXT 
1100 MD=l0:GOSUB400 :I F F THENRETURN 
1110 PRINT"THE PRESENT DISK NAME IS: 
1120 PRINTTAB(5) CHR$(34)DN$CHR$(34) 
11 30 MD=13:GOSUB400 
1140 PRINT"DO YOU WISH TO CHANGE IT? , 

•IY/N) .r.";:GOSUB200 
1150 IFQ1$="N"THEN1350 

1160 IFQ1$ <> "Y"THEN1130 
1170 MD=l6 : GOSUB400 
1180 PRINT"ENTER NEW DISK NAME" :PRINT "LIMI 

•T TO 16 CHARACTERS .r." 
1190 GOSUB200:IFLEN(Q$) >16THENEM=2: 

·GOSUB500 : MD=18 : GOSUB400:GOT01190 
1200 NDN$=LEFT$(Q$+BL$ , 16) 
1210 MD=2l : GOSUB400 
1220 PRINT"SHA.LL I SEND .r."NDN$ 
1230 PRINT"TO THE DISKETTE ON DRIVE"DV"? • 

•(Y/N) .r.";:GOSUB200 
1240 IFQ1$="Y"THEN1270 
1250 IFQ1$="N"THENGOSUB400:MD=18 : GOSUB400: 

,GOTOll 70 
1260 GOT01210 
1270 MD=2l :GOSUB400 : PRINT"BE PATIENT .. . 
1280 PRINTl15,"B- P : 2,144" :GOSUB100 
1290 PRINT#2,NDN$; :GOSUB100 
1300 PRINT#15 ," U2:2";DV; ",1 8 , 0":GOSUB100 
1310 PRINT#l5 ," I"+STR$(DV) :GOSUB100:CLOSE2 
1320 F=l:PRINTP0$:GOSUB1060:F=0 
1330 PRINT"THE NEW DISK ID IS: 
1340 PRINTCHR$(34)DN$CHR$(34) 
1350 CLOSE2:MD=21:GOSUB400:PRINT"DO YOU• 

•WISH TO DO 
1360 PRINT "ANOTHER DISKETTE? (Y/N) f";: 

·GOSUB200 
1370 IFQ1$="Y"THEN1040 
1380 IFQ1$="N"THEN300 
1390 GOT013 50 

CBM Profiler 
For 

PET/CBM·16/32K 

Profiler watches all your clients, distributors 
or customers important to your firm . Prints 3 
reports, labels & sorts in 20 fields maintain­
ing 1100 prof iles per diskette. 

Only $99.95 
Includes diskette, manual & source code . 

lnTEPimDLinTfHn ORTA 

2321 East Mulberry #8 
Ft. Collins, CO 80524 

303-221-2059 

http:PRINT"SHA.LL
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Variable·Field· 
Length 
Random 
Access Files 
OnThe2040 
Disk Drive 
Peter Spencer, 
7 Brigh side Drive, 
Wesf Hill, On ario, 
Canada MlE 3Y8 
Do you have voluminous fil e storage needs, but hate 
to see a large fraction of each disk eaten up by the 
em pty space that seems to be an inherent feature of 
most random access programs? 

This progra m shows how to write variable fi eld 
lengt h random access fil es on th e 2040 disk drive. 
The density of packing is truly amazing. Compare it 
tO the density achieved by any fixed fi eld length pro­
gram you have, including th e lengthy relative record 
program in the 2040 User's Manual. 

The writing lo disk is don e in lin es 41 to 77, 
a nd th e retrieval from disk i in lines 82 to 106 . The 
res t of the progra m is a driver routine patched on 
from a longer program of min e. 

For this sample program , I have u ed the line 
number as th e key for each field . You can easily use 
some other k y, and have more than one fi eld per 
key. In that case, you mu t change the output to the 
key file (lines 71- 77) so that it contains the number of 
keys used , each key, the number of fi elds for that key 
(if variable), and the track, sector and buffer 
pointers for each fi eld within that key. Lines 88-95 
would have lo be similarly changed . 

Yes , you read the above correct! y , you can even 
have a variable number of fi elds per keyl Such a 
va ri ab le field number, variable Ii Id length program 
can be of considerable us if you want to tore 
abstracts, tes t questions , cri terion-referenced test 
questions (using the criterion or instructional objec­
tive code ''number'' as the key), or parts inventory 
(you could use the machine name as th k y, and 
each part as a fi eld , with ubfi Id for cos t , price , 
onh a nd backo rdered, and so forth). 

The driver routine I have used can be con­
siderably shorter if you wish to use regular input 

rather th an the bullet-proof and hyphenatio n-proof 
form provided in lin e 118-133 . There , a lin e­
overrun on in put from the keyboa rd (detected in line 
125) results in the entire word being remo cd to the 
nex t consecutive line (accomplished in lin es 128-133 
and 119). 

1 CLR 
2 PR INT "fi.r.VAR IABLE FIELD LENGTH FILES ON ..., 

-.THE 2040£ tPETER SPENCER" 
3 GOSUB108 : MK=0 :LL=80 
4 DIMPA(300) :D IMTA (300) : DIMSA(300 ) 
5 NLS=l:D=0:F=0:X=0:Y=0:T=0 
6 SP$=" 

7 M$=CHR$ (13) 
8 S$='"':Z$= 1111 : IN$= t1t1 : DIMA$(300) : OPEN15,8, 

...,15 
9 REM: PROGRAM ENTRY 
HJ PRINT "fi.r.SrTART NEW FILE , OR .r.WrORK ON ..., 

-.OLD FILE? t1; 
11 GOSUB33 
12 PRINT"NAME OF FILE ";:GOSUB119 : 

-.A$(l ) =IN$ 
13 IFS$=t1S 11 THENGOT022 
14 GOT083 
15 REM: SHOW FILE ENTRIES 
16 FORK=lTONLSSTEP15:F=K:D=K+l4 
17 FORI=FTOD:PRINTI ;TAB( 6) ;A$(!) : NEX T! 
18 PRINT tlhtl; SP$;SP$;SP$ 
19 PRINT"h.r.SrCROLL NEXT 15 LINES , OR ..., 

-..r.ErXIT? " ;:GOSUB33 : IFS$ =tl E"THENK =NLS 
20 PRINT "fittt";: NEXTK 
21 REM : SHOW MENU 
22 PRINT"fi";SP$;SP$ ; SP$ 
23 PRINT "h.r.RrEAD I N, .r.oruTPUT , .r.T rYP E, ,, 
24 PRINT".r.srcRoLL , ,, : 
25 PRINTtl.r.ErXIT?tl ; :GOSUB33 
26 IFS$="E"THEN79 
27 IFS$=t1T"GOT0110 
28 IFS$="0"GOT042 
29 IFS$= t1Rt1G OT083 
30 IFS$=t1S t1 THENPRINT 11 nHv"; : GOT01 6 
31 GOT022 
32 REM: GET UTILITY 
33 GETS$:IFS$=tl"THEN33 
34 PRINTS$ :RETURN 
35 REM: READ ERROR CHANNEL 
36 INPUT#l5,EN$ , EM$ , ET$ , ES$ 
37 IFEN$=tl00"THENRETURN 
38 PRINT"ERROR ON DISK" 
39 PRINTEM$;EN$ , ET$ , ES$ 
40 CLOSE6:CLOSE7:CLOSE15:END 
41 REM : OUTPUT ROUTINE 
42 IFMK <> 0THEN46 
43 PRINT"INSERT DISK I LEFT DR IV E & TYPE ..., 

-.GO"; :GOS UB 33 
44 PRI NT# l5, ti Il II 
45 OPEN6,8,6," #":GOSUB35 
46 PRINTt1THERE ARE";NLS;"ENTRIES":MK=l 
47 PRINT"STORE FROM ";:GOSUB1 19: X=VAL (I N$) 

-.:PRINT"TO "; 
48 GOSUB119 : Y=VAL(IN$) 
49 I=X 
50 REM: ALLOCATE 1 BLOCK 
51 T=l:S=0 
52 PRINT #l5,"B-A";l;T;S 
53 INPUTl15 ,EN$ , EM$,ET$ , ES$ 
54 IFEN$= "00 tl THEN57 
55 I FEN$ ="65" THENT=VAL(ET$) : S=VAL (ES$ ): 

-.GOT052 
56 GOT038 
57 BP=l 
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Computer 

Supplies for 


Small 

Computer 


Systems 


Our full line of' upplie include ·: 
Dike tt (3 M , bas f) 
D iskct t · rc tric,·al dev ices 
BPI Businl' s Package for th· Co rnrnodon: 

Tractor Pr int 'r Pap r 

Trncro r Prin ter Labels 
P ri nter R ibbo ns for EC, Commodore and Xy rn cc 
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MICRO 

COMPUTER 


INDUSTRIES, 

LTD. 


INVENTORY CONTROL WITH 
POINT OF SALE 
FOR CBM AND PET 32K 

DISK VERSION INCLUDES: Storage of 
2500 items per diskette, Accounts 
Receivable, Writes Purchase Orders , 
Invoices, Summaries, Post Income and 
will Sort by 10 fields . 

$100.00 

INVENTORY CONTROL 8K 

CASSETTE VERSION INCLUDES: 
Purchase Order program and Printing 
functions . 

$ 39.00 

GENERAL LEDGER 

DISK VERSION INCLUDES: The total 
functions of the Inventory Control pro­
grams plus; Accounts Payable , Notes 
Payable, Purchases, Expenses, it also 
issues complete Reports, Statements 
and Summaries. 

$350.00 

Instruction Manual $10.00 refundable 
with purchase. 

MICRO COMPUTER 

INDUSTRIES, LTD. 


1520 East Mulberry Suite 240 
Fort Collins , Colorado 80524 

1-303-221-1955 

COPYRIGHT 1980 
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58 PRINT#l5 ," B-P :"6; BP:GOSUB35 
59 PRINT#6,A$(I);MS;:GOSUB35 : PRINTI ; A$(I); 

...,T;S;BP 
60 PA(I)=BP:TA(I)=T:SA(I)=S 
61 BP=BP+LEN(A$(I))+l 
62 IF(LEN(A$(I+l))+l+BP) >255THEN67 
63 I=I+l 
64 IFI <=YTHEN58 
65 PRINT#l5, 11 U2 :" 6;l ; T;S:GOSUB35 
66 CLOSE6 : GOT072 
67 PRINT #l5,"U2:"6;l;T;S:GOSUB 35 
68 I=I+l 
69 IFI <=YTHEN50 
70 CLOSE6 
71 REM : OUTPUT KEY FILE , OVERWRITING OLD ..., 

·KEY FILE IF NECESSARY 
72 OPEN7,8,7, " @1: 11 +LEFT$(A$(l )+ SP$, 

•l0)+" . KEY01,S , W11 : GOSUB35 
73 PRINT#7 , NLS ; M$ ;:GOSUB35 
74 FORI=lTONLS 
75 PRINT#7,TA(I) ;M$ ; SA(I) ; M$;PA(I) ;M $ ; : 

·GOSUB35 
76 NEXTI 
77 CLOSE7:GOSUB35 
7 8 REM: EX IT PROGRAM 
79 PRINT "SHUT DOWN?" ; :GOSUB33 
80 IFS$="N"GOT022 
81 CLOSE6:CLOSE7 : CLOSE15:END 
82 REM : 
83 PRINT"LREAD KEYS AND FILE FROM DISK" 
84 IFMK00THEN87 
85 PRINT 11 INSERT DISK IN LEFT DRIVE & TYPE ..., 

-iG0 11 
; :GOSUB33 

86 PRINT#l5 , II Il ": MK=l 
87 OPEN7,8,7, 11 l: 11 +LEFT$(A$(l)+SP$, 

·10)+".KEY01,S,R":GOSUB35 
88 INPUT #7,NLS:RS=ST:GOSUB35 
89 PRINT"tNLS= "; NLS 
90 PRINT" # TR SE BP" 
91 FORI=lTONLS 
92 INPUT#7,TA(I) , SA(I),PA(I) : RS=ST :GOSUB35 
93 PRINTI;TA(I) ;SA(I) ;PA(I) 
94 NEXTI 
95 CLOSE7 : GOSUB108 
96 REM : READ FILE 
97 OPEN6,8,6," l ":GOSUB35 
98 FORI=lTONLS 
99 PRINTl15 , 11 Ul: 11 6; 1; TA (I); SA (I) :GOSUB35 
100 PRINTl15, 11 B- P : 11 6;PA(I) 
101 GOSUB3 5 
102 INPUT#6 , A$(I) : GOSUB35 
10 3 IFTA(I)=0THEN106 
104 PRINTI;A$(I) 
105 NEXTI 
106 CLOSE6:GOSUB108 
107 GOT022 
108 FORI=lT01000:NEXTI:RETURN:REM : 

DELAY LOOP 
109 REM : TYPE ROUTINE 
110 PRINT"L ENGTH OF LINE (MAXIMUM=80) 11 

;: 

...,z 9 $= " 80 II: GOSUBll 9 : LL= VAL (IN$) 
111 PRINT"fiLTYPE NEW LINES";CHR$(13);"(TY~ 

...,£ ' STOP' TO STOP)) 11 :PRINTSP$ 
112 D=NLS : IFD> =5THENF=D- 4 : GOSUB135 :GOT0114 
113 F=l:GOSUB135 
114 PRINTNLS+l;CHR$(13);"l";TAB(4) 
115 GOSUB119:IFI N$ = 11 STOP 11 THEN22 
116 A$(NLS+l)=IN$ 
117 NLS=NLS+l:GOTOlll 
118 REM: BULLET- PROOF INPUT 
1 19 IN$="" : IFZ9$<> 11 "TH ENPRINT"? ";Z9$;: 

...,POKE167,0:IN$= Z9 $:Z9$= "":GOT0121 
120 PRINT"? ";:POKE167,0 
121 GETZ$ : IFZ$=""THEN121 

122 IFZ$=CHR$(13)THENPRINT" ": POKE167 , l: 
...,RETURN 

123 IFZ$=CHR$(20)THENONSGN(LEN(IN$))+1GOTO 
...,1 21 , 127 

124 PRINTZ$;:IN$=IN$+Z$ 
125 IF LEN(IN$)>LLTHENGOSUB128 : PRINT " ": 

...,POKE167 ,l: RETURN 
126 GOT0121 
127 PRINTZ$; : IN$=MID$(IN$,l,L EN(IN$) -l): 

0 GOT0121 
128 FORZ9=LEN(IN$)T01STEP-l 
129 IFMID$(IN$ , Z9 ,l ) O " "THEN1 33 
130 Z9$=RIGHT$(IN$ , LEN(IN$)-Z9) 
131 I N$= LEFT$(IN$ , Z9-l) 
132 Z9=1 
133 NEXTZ9:RETURN 
134 REM : SCREEN DISPLAY 
135 FORI=FTOD:PRINTI;TAB(6 ) ; AS( ! ) : NEXT! : 

·RETURN 
READY . 

ATTENTION 
COMMODORE 

DISK OWNERS 

Ne er sort another disk file ! 

With Creati»e oft wa re's ISAM fi le handling routine, your fil es 
a re a lway maintained in sorted order. 2K by te~ of assem bl y 
language rnhro utines a llow you to : 

• CREATE a new ISA~! file 
• OPEN on ex i tin ~ fil e 
• READ kc and data frum filt · 
• WRITE kev and dat a lo fil<· 
• READNEXT kc~ a nd data from fi le 
• DELETE key anrl data from fil e· 
• CLO E fil 
• S PPORTS up to 5 open I "AM f iles "im ulta neously 

A\'ailablu for 161\ or 32K CB~I t"o mpul<rs and 2040 d i•k unit• 

S99.95 + ~2 . so •hipp ing 

oon to he nail•blc for I.BM 801 6 and 8032 compute r< with 8050 cli •k 
dri\'e, ~lanual a•uilob le cpa ratel) for 51 5.00 

Crealiue Software 
P.O. BOX 4030, MOUNTAIN VIEW, CA 94040 
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CBM CERTIFIED DOWNEY, CA. 
(213) 923-9361 

29 years 
Serving Computer Centers 

commodore 

$0LID GOLD $0FTWARE® 

DES 's own - 2 years preparation! Writing, 


testing and updating to be sure our software 

deserves this !able. 


• 	 FULL ACCT. PACKAGE .... . . . .... $1600 .00 
ACC / SYS GA 104 (32K) 9 DISKS 

For accountants & small businesses 
(Sold loco l/y only fo r no.,·-to gi"e customer full support) 

• 	 LAWYERS Package #I (32KJ Di sk . . . $1200.00 
63 Attorney s. 5200 clients (200 matters ea) 

Pre/r'm & Final Statements, Aging. Mgmt Rpts 
• CHEMISTRY PROFILE (16K) .... ... $350.00 

A blood analysis program that y r'elds a diag11osis 
based on 29 blood tests (high-11 o rm<il-low) 

• MLS (3 2K min.) D isk .... .. .......... $1200.00 

( Property al'ail. sold. by city & zone. mg'mt 

analyst rpts. buyer & seller rpts. etc.) 

"GOLD PLATED $0FTWARE®" 
SPORTS 

• HOCKEY #I (Disk) . .. ............ .. . $29 .95 

Co mpiler fo r hockey sta tis tics- excellent fo r team a nd 

leag ue managers. (When tested 011 a 17 team league 


SAVED 20 hours a week of record keeping) 

• BAS E BALL# I (see H ockey) ( D isk) ..... $29.95 


BUSINESS 

• MAILING LIST 1.0 ( 16 K min .) ..... . . .. $29.95 


Mai11wi11s file and printout 
• MAILING LIST 2.0 ( 16K min. ) ..... .. .. $49.95 

MfJre po"oerfril plus file m erging 
• SUPER LIST (BK min.) ........... .. . . . $19 .95 


(Adl'anced listing features) 
• CALEN D A R ( K min .) ................ $19 .95 


( Perpetual ca lendar "·ith printout) 
• PHONE MAIL SYSTEM ( 16K min .) .. . . $49 .95 

C BM Prin ter (Word processi11g plus phone buuk) 

EDUCATIONAL 
• FLAS H CARDS ( 16K min. I . ... . .. .... $24.95 

Multi "user input" qui: - g reat study aid 
• MATHEMATICS (8 K min) . . ... $7 95 ca 

A) Add BJ S 11 bt CJ ,\1ulti DJ Dii· 
• "B RA N DI'S SPELLING BEE"(8K min) . SY 9 


(S PE RB Aid Pre-School - .11dJ 

• VIS UAL PE RCE PTION (8 K min) . . S7 95 


Shapes & Si:es 
• CON SONA T BL EN DS (8 K min ) S7 9· 

l /e 11er ·orind combinations 
• C OUNTINGlto9 (8 Kmi n) , $745 

l 'isual - tu/Oriol 

GAMES 


• MAY 194 1 i K min J S2.J •r 

Simulati>d tra ck in• & sinking of th e B is mar,·k 

• SIMON 18 K min I . . . . . .... 57 .95 
DuplicateJ the 111ir11hers & rn1111d.1 selec!ed 

• G ESS?? (R K m111 I . . S7 .95 
Full 1:rof'l11c 101111d. )!U <'lll ll)! game* "The 1-·111 est S 11f111 are C re" 111 tire ll 'ur/1/" * 

l\ 11"l' R1chtl' r N nm1 & Brad H an,cnm S' El!.a \ l'" 
D:I\ 1d Schu an1 Donna Sd1licpcr Bob.Joh ns. n 

Da'l' Lundberg. 1urat K a l1n~apral-_ ll cnr~ Kl uka 

SUPPLIES 
iWE PU.N. WJTI-l OUR PRICES. TO CORNER THE MARKET I' 
DISKETTES (FLOPPIES) 


BASF (5'1<" & 8") ..... . .. ........... .. $2 .90 ea. 

MEMOREX (5 11< " & 8" ) ... ....... .. . ... 2.90 ea. 

WABASH ( 8" ) . ....... . . ...... .. . . , .... 2.65 ea. 

DYSAN (5V." & 8" ) .. . ... ...... ..... , .. 4.90 ea . 


CASSETTES (Digital & Audio) 
BASF ...... ... .... .... (C30 - .90¢ ; C60 - $1 .20; 


C90 - $1.50: Cl20 - Sl.75) 

KEYLIN E (Digital Only) ..... ... ... ....... $5 .75 


RIBBONS 

CENTRON ICS 


10 1 &301 ...... . . .. ....... . . . ......... $6 . 15 
TALLY (2 100 & 2200) .. .... .... .......... $3 .95 
DIABLO 

Hy T ype I .... ............... . .... $4 .00 & up 

H y T ype 11. .... .. . . . ....... . . ..... $5 .00 & up 


TELETYP E # 2. #13 (use on CBMJ....... . $2.95 

QUME . . ...... . ........... . . . ........... $3 .95 

PRlNTRO N IC S .... .. .... .... .. . .. ..... $ 10.25 

D EC LA30 - S4 .25 I LA1 80 ... ...... .. .... $5.25 


PRINTER PAPER ( v us for case prices) 
9 "i x 11 (pe rfs to 8"2 x 11 ) 500 shts ... ..... $7 .95 

14 1 x 11 500 sh ts . . . . . . . . . . . . . . . . . .. . $9 .95 

Your Complete 

Computer Center 

-SEND FO R DESC RIPTI VE BROCH URES ­

ALL AVAILABLE ENGLISH / ARABIC 

'lDE DATA EQUIPMENT SUPPLY CORP. 
: S 8315 Firestone Blvd ., Downey, CA 90241 

i (213) 923-9361 
: 
' 

PAYM ENT ( alif Resident' add 6~> Sales Tax) 

D C H ECK # ----- ­

0 VISA 

D MASTERC HARGE Exp. Date ___ _ 

Acct. # --------- ­

Name 


Address 

City 
________ Zip ____ _State 
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Flexible GET 
for the Pet 
Elizabeth Deal 
Malver , Po. 
This arti ' le describe a few ways to a hieve a flexib le 
GET routine that includ s a fli ckering cursor, possi­
ble use of cursor keys other than left o r delet and 
disabling of the Pet s quote mode, whi h is us f ul in 
several other applicat ions . 

The conceptual probl em of substituting GET for 
I PUT has been solved by P ' l u e r · most recentl y 
by Mr. Bruey (Comput #3) and Mr. Greenberg 
(Compute #4). It is a good idea to read those two ar­
ticles before using GET. It is essential to use input 
edit routines for any math application a outlined by 

Ir. Bruey. 
The program pr ·scnt -·d he re is a simple one . 

REM lines describe how 10 xpand it for a more 
complex use. It uses cursor left to m ake corrections 
and it pe rmits all ASCII characters that are printa ble 
lo be in a string in a non-graphic form . 1 he program 
does not u ·e the delete key, fir it can disturb infi r­
mation alread. on the sere n . Which other cur or 
keys are permitted lo work and which if any, ar 
permitted to become part of a string d pend on ap­
plication . In some ituations it may bed irablc 10 

permit the return key and cursor down to bee me 
part of a string - for instance in a multi-line input 
or in input in a tabu lar form . Those dec isions are 
put around line 360. The in struction s in REM lines 
how how to avoid pa sing th beginning of a iring 

with the ·ur or go ing back or up and how to signal 
the end of input by a return key at th logical end of 
the string. 

The program u es severa l pointer that th e P et 
updates with each PRINT fo r its own u ·c. T hes · 
pointers locate the cursor on the screen. The point rs 
are in loca tions 196-198 in th e new P !. Line 760 of 
the program shows an untested conver ion for the old 
P t. I t is by use of th e valu s of th s pointers that 
we keep th cursor within cl ·ired limit ·. Comparison 
of th e starting position , GS , with th current po i­
tion, GP , can be performed in var iou ways d p nd­
ing on what sort of input one needs . 

The same point er is used to flick er the curso r 
during th e tim e th e Pet i wa iting for input. Lin· 
390 and 400 show how it i done. (Line 400 ' how 
an addit ional poke, more about it later) . EXCLU­
SIVE-OR operat ion on the cont enr of the position 
under the cursor with 128 do ne twice p rforms th 
necessary r versa ls. In cas you provicl ' no prompts 
to the user , a harmlc s PRI T"" is in this r utine 
to flash the first position before the fir ·t chara t r 
comes in . The advantage of using a m e thod similar 
to the on, Pct us s becom ·s obvious when one pe r­

mit ursor control s to enter the strings. In such 
situation cursor-1 ·f't , for ins tance will ri de ove r th e 
string , fla ·hing each character it encounters. 

At this point we are about even \ ith the TN -
p T ta tem ent. GET can do what 1 P T ca n do . 
Wear a bit better o ff in that we can go up a ncl 
down with our fake curso r . We wil l be much b 'lle r 
off when we disabl e Pet s quote mode with 
POKE205,0. Pet keeps track of an opt·n quote in 
location 205 and causes s vtra l graphic -ha ractcrs to 
b print ·d when you wan t to quot' som ·thing in 
reverse o r use cur ·or key . Pe t a lso mak it ve ry dif­
ficu lt to q uote a quote . POKE 205 0 ·oh-cs thcs 
problem ·. Ther is one res tri ct io n , howe\·e r . Th e 
string mu ·t be print ' don the · rcen unc character at 
a tim · , as in line 290 . It a lso must be i11 pu1 fron1 
ta pe u ing a GET# statement (sec lin es 70-700). 
Printing a string one character at a ri m, soh·cs 
a noth e r string wo rk probl em-that of trings cont a in­
ing comma or colon. At thi s point a strin[{ ca n con­
ta in a n ything, which INI T ca nno t mat ·h. 

POKE 205.0 and printing one cha raete r at a 
time a r \·al uabl tools in app licat ions mhcr than 
GET. For example, o ne ca n ha \' ' a very decent 
screen im age sa · a n I print back routint · that 
dupli cat ~ s every ha ractc r in the leas t <IJll<JU nt or tuµc 
or di sk space . 

170 REM === !NIT FOR GET ROUTINE======= 
180 GX=255 : G0=0 : Gl=l : G2=40 : G7=12 8 :G 8= 256: 

..,G4=196 : GS=l97 : G6=198:GQ= 20 5 
190 GH=l9 : GL=GH+G7:GD=l7:GT=GD+G7 :G E= 29 : 

•GV=GE+G7:GU=20 : GM=G U+G7 
200 GR=l3 : G=0 : GA=0 : GS=0:GP=0 : GF= 0 
210 REM ===MAIN PRG- ILLUSTRATION==== == 
220 PRINT"TYPE 'XX ' TO QUIT OR A STRING + .., 

•RETURN " :PRINT:PRINT"FOR I NSTANCE " 
230 E$=CHR$(34)+"r.RVS_IN QUOTESr"+CHR$(34) 

..,+CHR$(44)+ " COLON "+CHR$(58)+" COMMA " 
240 E$=E$+CHR$(44)+ " QUOTE"+CHR $ ( 34 )+ " ** " : 

.., FORJ=lTOLEN(E$) : PRINTMID$( E$ , J,l) ; 
250 POKE205 , 0:NEXT : PRINT 
260 . 
270 L=GX : GOSUB310 : IFGG$= "XX " THENEND 
280 LL=LEN(GG$) :IFLL >LTHENPRINT:P RINT "TOO .., 

•LONG":GOT0270 
290 PRINT : FORJ=lTOLL : PRINTMID$(GG $ ,J , l) ;: 

..,po KE 2 05 , 0 : NEXT : PRINT : PRINT:GOT0270 
300 REM ====GET ROUTINE========= === == 
310 GG$=" " : PRINT" "; : GOSUB390 :GS=G P 
320 GETG$:IFG$=""THENGOSUB390 : GOT0320 
330 GA=ASC(G$) : IFGA=GRANDGP >GSGOT0 380 
340 IFGA=GHORGA=GDORGA=GLOR(GA=GT ) ORGA=GEO 

·RGA=G UORGA=GMORGA=GRGOT0320 
350 GP=GP-Gl*(-(GA=GV)) : IFGP <GSGOT0 320 
360 PRINTG$ ; :IFGA=GVTHENGG$=LEFT$(GG $ , 

•GP-GS) : GOT0320 
370 GG$=GG$+G$ : GOT0320 
380 RETURN 
390 GP=PEEK(G4)+G8*PEEK(GS)+PEEK( G6 ) : 

.GOSUB 400 : GOSUB400 : POKEGQ , G0 : RETURN 
400 GF=PEEK(GP) : POKEGP , (G70RGF)A D( NOT(G7A 

•NDGF)) : RETURN 
410 REM======================= ==== ==== 
420 REM 
430 REM I . FLASHING CURSOR AND DISABLE 
440 REM OF QUOTE MODE IS IN THE LAST 
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450 REM 2 LINES OF THE GET RO UTINE. 
460 REM 2.CURSOR LEFT CAN BE USED TO 
4 70 REM MAKE CORRECTIONS IN INPUT 
480 REM 3. ALL OTHER CURSOR KEYS ARE 
490 REM DISABLED , BUT THE ROUTINE 
500 REM CAN BE CUSTOMIZED TO USE 
510 REM ANY ' DESIRED CURSOR KEYS LIS­
520 REM TED IN THE ! NIT SECT ION 
530 REM GS = STARTING CURSOR POS 
540 REM GP = PRESENT CURSOR POS 
550 REM 4.FOR CURSOR LEFT OR DEL ETE: 
560 REM STAY IN GET LOOP IF GP-l <GS 
5 70 REM 5.FOR CURSOR UP : STAY IN GET 
580 REM LOOP IF GP-40 <GS 
590 REM CURSOR MUST COME DOWN TO THE 
600 REM LAST CHARACTER ON THE LAST 
610 REM LINE IF IT WAS ABOVE IT, OR 
62 0 REM SOME I NFO WILL BE LOST 
630 REM 6 . YOU MAY USE QUOTES, RVS , 
640 REM COMMA, COLON WHERE ALPHABE­
650 REM TIC INFO IS PERMITTED 
660 REM 
670 REM 7.TO TAPE : PRINT#FF ,GG$ 
680 REM FROM TAPE : 
690 REM 2 GET#FF , V$ :CHECK STATUS: 
700 REM 4 PRINT V$ ;: POKE205,0:GOT02 
710 REM 
720 REM 8 . FOR OLD ROMS+SMALL KEYBOARD 
730 REM SUBSTITUTE TH ESE VALUES IN 
740 REM THE lST LINE (NOT TESTED ! ) 
750 REM 
760 REM G4=224:G5 =2 25:G6=2 26 :GQ=2 34 
770 REM 
78 0 REM============================== 

Money Back Guarantee 

~-Dealer Inquiries Welcome 

New 248-page book Includes all the former TIS workbooks 
except " PET Graphics." Provides lnlormatlon for both RO Ms and 
a comprehensive Index. Only $14.95. 

Also lrom TI S 

WB-3 PET Graphics $4.95 

Software products on cassette or floppy disk with complete Instruction 
manual. Each $24 .95 (cassette). $29.95 (diskette) . 

TIS 

SW-1 MAIL B malling list system 
SW-2 CHECKBOOK record 
SW·3 ACCOUNTS keep tracK of who owes you how much 
SW-4 MEDIT create and maintain date files 
SW-5 CALENDAR appointments, meetings at-a-glance 

P.O . Box 921 , Dept. C 
Los Alamos, NM 87544 

Add $2 (SS foreign orders) 
shipping ond handling 

PET and CBM are trademarl\s ol Commoaore Business Mac1'1nos 

SPECIAL INTRODUCTION 

ONLY 9 9.9 5 
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=~l?!o:.w.te~r1f;·u71 PET Products 

from 

OPTIMIZED DATA SYSTEMS! 
- SOFTWARE ­

(Prices inc lude Sh ipping) 

• 	 WORD PROCESSOR (PS-001) ... $16.95 
Makes documents a snap 

• 	 MAILING 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 ­
( •Shipping $ 1.50 per order) 

• 2114 RAM ADAPTER 
Replaces 	 up to 8-6550s w/2114s (See COMPUTE #>:., 
p . 81) 

PHB-001 Bare PCB ..... ... ... .. . $8.95• 
PHK-001 Kit ..•. .• ......•.....$13.95 ' 

(PCB & Parts for two 2114 ~only) 
PH-001 Assembled .. . ..... . .. - . . $ 24.95 ' 

(Assembled Kit with one 2114 IC) 
PH-001$ Assembled . .. ..... . . . .•$22.95" 

(Assembled with eight 2114 sockets) 

WR ITE FOR DETAILS - NOW! 
OPTIMIZED DATA SYSTEMS 
P.O. Box 595 , Placentia, CA 92670 

IP ET Is a trademarto; oi Commodore: Busin~s Machines) 

http:HANDSH,\l<!.NG
http:r;.~OA.RO
http:SU'"'L:.EO
http:iorr~.;.RE
http:J.OCitE.iS
http:illfCO.FAC'.NG
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ROM·antic 
thoughts 
Jim Butterfield, Toronto 

H erc comes ano th er RO I se t or two from Commo­
dore, a nd on e again th · user will need to ta ke th, 
decision: ·hould he upgrade? 

It s a tough qu est ion . If he docs . it will cost 
mone " and ome of hi programs may cca ·e to work 
until th have been modifi ' d. If he do· n ' t, he' ll 
be left b hind and won ' t have access to some of th ' 
new goodies. 

Bas ic programs will, as always, remain compati ­
bl e, so long as they don 't bristle with ob. cure 
PEE Ks a nd POK E . l a hi n langua .T it se lf doe n ' t 
change, bu t program which u e routin es built inro 
the ROMs wi ll need changin g since th e routines will 
have moved to new loca tions. Some comm ercial 
machin language programs will surv ive tra nsfer to 
new ROM " bu t many won ' t. 

A more subtle problem creeps in . A · the m achin e 
is enh a nced, programs will sta rt to use the new 
built-in features, and users may find themselves having 
to retro-co nvert these so th a t they will run on older 
sys tems . A om ma nd such as DOPE is conveni nt 
a nd compact , but users who haven ' t com erted up will 
have to translate this to the a ppropri a te OPE 1,8 ,3 ... 
command . N w di sk features will be particularly 
noticeable for th is. N ew sys tems for exampl e, won ' t 
need to initia li ze di . k and will offe r v -ry simpl e di sk 
error ch eki ng; old r y ·t m. wi ll need tu add extra 
codin g co do these. Some new d isk feat ure such as 
APPE Dor R elati ve files ha ,·e no co unt erpart on th e 
old systems. 

Some terminology 

Commodore are currentl y referring to ROM sets by 
means of a numbering s h ·me . They tran la te 
roughly as foll ws: 
Basic 1.0 Original ROM , as fitt ed in the early 4K 

a nd SK PET '. ot good for di sk 1/0; 
a rrays limited to 256 elemen ts; cas ette ta pe 
fil s a little awkward. 

Basic 2.0 Upgrade ROM , fitt ed on mor recenc 
machin es. Garbag colle ·tion still a prob! m . 
K eyboard/disk interface ra ther clumsy . 
Built-in Machine Language Monitor. Lin e­
feed output to IEEE a minor problem. 

Basic 4.0 New ROM, curr ntl y be in g rel eased. Disk 
commands built int o Basic. Garbage coll c­
ti on fast, and Lin efeed prob! ·m elimin a ted . 
Uses more ROM space. Ava il able for both 

40- and 80-column machin es, but not for 
ori gin al PET 8K hardware. 

Basic 5.0 Business ROM not yet relcas ·d . Rum ou red 
to ha\ e man y Ba ic enha ncenll'n ts includin g 
h igh-prec isio 11 dec im al a rith n1 <' l ic. 

Bas ic 2.0 a nd 4.0 have alt ern a te ve rsions fo r the two 

types of keyboard -- g rap hics o r busi11c. s. 


D isk systems: 

Dos 1.0 Original 2040 disk system. I I ITlALIZ E 


·omm and needed ; REN AME som •times 
doesn't wo rk . 

DOS 2.0 	New system , currently being re leased. 
I · rTIALIZ E not needed but allnwed. R ela· 
tive fil es and APP E D comma nd implc­
m nt cl. Fast BACK UP com man I. Can be 
r trofitted to ea rl y 2040 un it ·. Th e new 
8050 disk sys tem wi ll have cha racteristics 
sim il ar to DOS 2.0. 

Printer RO sys tems ha" n 't se ttl ed clow n y> t. 
There are two sys tems ava il able , but bot h have minor 
problems ; a third is rumoured . 

Upgrading: th e Options 

Users who still have Bas i · 1.0 should up rrade, a t leas t 
to Bas i 2.0 . There a rc to ma ny good thi11 rs 
avail able. 

The origin al 8K ma ·hin es cannot I readil y up­
graded beyond Basic 2.0· the ir ha rdwa re won ' t support 
Bas ic 4.0 . 

lt 's not n cessa ry to upgrade both Basic a nd D 
ROM a t th e ame tim , but it s probably a good 
idea. Bas i 4.0 and DOS 2.0 work ha rmu11iousl y 
together . 

Switch to Ba ic 4.0 if you need a n y of th e 
fo ll ow in g: 

--to be up to date with th e lates t software: 
-- to eliminate garbage co ll ection delay.; 
--to a llow inexperienced users to use th e disk 

with more na tura l Engli sh-like ·ommands. 
Sw itch to DOS 2.0 if yo u want to takt · adva nt age 

of the new APPEND f' a turc or th e po wl'rful rela ti v 

fil e structure. 


Summary 


If you still have o ri gin a l ROMs (t he unt>s that say*** 

COMMODORE BASf *** upon pt1wcr-up), plan w 

upgracl . 


It 's your option as to wh ether you want to sw itch 
to Bas ic 4.0 a nd DOS 2.0. If you like th e new 
features, go a head . But you ' ll st ill have a good, 
scn ·i cabl ys t ·m if yo u stay with upgradt· ROM 
(Basic 2.0). 

Upgrading the disk file can be treated as a 
separate question . The original unit is cxct:l lent for 
program sav in g a nd I adin g. But if yo u pla n to do a 
lot of work with da ta fil es , the new f\- a(u !T~ of 
DOS 2.0 a n look v· ry a ttract ive . 

It' s you r choice. 
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PET,AIM,SYM,KIM OWNERS ~--==~ 
"Ticed ol wailing lac youc ca.,e lle ? I [p)rc:!~ISK I I 
· want vmatile , inexp n' ive expa n, ion? [!::; u..I • 

·Want IBM fl oppy di sk compa tibility? 


THE IBM COMPATIBLE FLOPPY DISK 
SYSTEM WITH 5114" or 8" DRIVES 
·want professiona l, sophisticated file handling? 

"Want consistant, reliable operation? 

"Want simple, easy -to -use disk syntax? 
 CRS/PDOS 

A NEW SOPHISTICATED DISK 

OPERATING SYSTEM 


CRS/ASM·want a compatib e disk -based Edito r/Assembler? 

NEW PET OWNERS 

PEDISK IS AVAILABLE FOR NEW PETS TOO! 

AIM,SYM,KIM OWNERS 

PEDISK ADAPTOR IS NOW AVAILABLE! 

PEDISK PACKAGE 1 . .... .. ... . . . . .... . .. . . $799.95 EXSl 00 DISK CONTROLLER BOARD .. .. . .. .. . $49.95 
5" DISK SYSTEM, C ASE AND POWER SUPPLY BARE BO ARD 

PEDISK PACKAGE 2 .. . . . . . .. .. . . . . .. . .... $895.00 EXSJOO DISK CONTROLLER KIT . .. . ..... . . . . $225 .00 
5" DISK SYSTEM . SIOO C ARD C AGE, C ASE AND PO WER SUPPLY AIM,SYM ,KIM ADAPTOR KIT . . .. ...... . . .... $25 .00 
PEDISK PACKAGE 2A . .... . .... . .. . . . .... . $495 .00 CRS/PDOS SOFTWARE SYSTEM . . ... . . . . . .. .$75.00 
ADDITIONAL 5" DISK DRIV E, C ASE AN D POWER SU PPLY SPECIFY O LD OR NEW ROMS. MEMO RY SIZE BK, l 6K, 32K 

PEDISK PACKAGE 4 .. .. .. ... . ... . ...... .. $1495 .00 CRS/ASM EDITOR/ ASSEMBLER .. . ....... ... $150.00 

B" DISK SYSTEM , SIOO C ARD C AG E, C ASE A ND PO WER -SUPPLY SOFTWARE AVAILABLE ON LY FOR EXSlOO, PEDISK OWNERS 

*NEED MORE ROM ROOM? 
Toolkit and Word Pro II occupy the same rom space 
in your PET! No problem for Spacemaker. Simply 
instal l both in the Spacemake r and switc h bac k and 
forth . Add Use r 1/0 and you can swi tch unde r soft -

SPACEMAKER .. . . .. .... . . . . ... . ... .. .. . . $29.00 

USER 1/0 ... .. . . . ... ... .. . . .. . . .. .... ... $12 .95 

CA BLE ASSEMBLY AND SOFTWARE ON COMMODOR E OR 

PEDISK DISK 


ROM DRIVER ........ .. .. . ......... . . . .. . $39.00 

PORT CONTROL BOARD WITH SOFTWARE LISTlNG 

ROM I/O . . . .... . .... ....... . . . . .. . . .. .. .. $9.95 

ROM DRIVER SOFTWARE 0. COMMODORE OR PEDISK DISK. 

SEE YOUR LOCAL DEALER OR CONTACT: 

The Spacemaker 
ware control from the user port. User port occupied ­
then g e t Romdriver, a built-in switch control port. 
Spacemake r can grow as your switching problems do. 
Don't get caught behind in the ROM RACE. 

MICROTECH 

P.O. Box 102 


Langhorne, PA 19047 

215-757-0284 


PEDISK, Spacemaker is a trademark of CGRS Microtech 

Pet, Kim is a trademark of Commodore 

A im is a trademark of Rockwell 

SYM is a trademark of Synertek 

Toolki 1s a trademark of Palo A lto KS. 
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Converting 
ASCII Files to 
PET BASIC 
HaNey B. Herman 
Chemistry Department 
University of North Carolina a 
Greensboro 
Greensboro. North Carol ina 27Lll2 
Recentl y I have been experimenting with a program 
(not discussed here) which makes PET into a ter­
minal (CompuMart TIC 2001 terminal option) which 
can communicate with remote computers. Normally, 
the characters th at are received by the PET, when 
acting as a terminal , are displayed on the screen . I 
modified the program to optionally save the 
characters (ASCII Code) to a reserved area in high 
memory (approximately decimal 8192 an d above) . 
Ob iously, this program required memory in this 
area and will need to be modified for an unexpanded 
8K PET . The question one might ask is, " What can 
I do with an ASCII file in high memory?". This ar­
ticle is intended to answer that ques tion . 

Commodore's PET is not the first om puter I 
have worked with and I suspect the sam may be 
true for many readers. I have spent many hours 
developing BASIC programs on remote computers 
for use with my research and in my teachi ng. It 
would be advantageou if I could also use these pro­
grams (suitably modified) on the PET. I have no 
strong desire to retype all these programs again. If I 
could convert th e ASCII fil e of a program listing 
made by a terminal program into a PET BASIC pro­
gram it would save immense amounts of work. Any 
minor changes could then be done with the screen 
editor. 

The program called ASCII shown in the figure , 
converts ASCII fil es in hi gh memory into BASIC 
programs . It is intended for use with expanded PETs 
with " old " ROMs . The POKE locations in state­
ment number 63290 , 525-527-528, need to be chang­
ed to 158-623-624 for "new" ROMs . The program 
uses the dyn am ic keyboard idea of Mike Lauder (see 
Best of PET Gazette). It writes two lines on the 
screen and puts two carriage returns in the keystroke 
buffer. The first line is a BASIC statement taken 
from part of a program listing saved in high memory 
by the terminal program . The second line is an im­
mediate mode statement whi ch restore a memory 
position counter and jumps back into the main pro­
gram again. It is necessary to remember the current 
position in high memory because all variables were 

set to zero after the previous step. Th is i true 
whenever a new BASIC statement is added to a pro­
gram , as in this case . All the new BASIC sta tements 
are added to the front of the main program which 
was purposely written with very large statement 
numbers. At the conclusion of this program, the 
statements belonging to the ASCII program can be 
deleted by hand or with The Programmer's BASIC 
Toolkit. 

The ASCII program ca n b used to do a minor 
amount of editing "on the fly '. Some of my original 
programs were don e on a computer which uses '#' 
instead of ' < > ' and I included a conversion in 
statement 63180 . Al o '[' and ' )' were used in pl ace 
of'(' and ' ) , in some places and this conver ion is 
done in statemen ts 63 160 and 63 170. I al o removed 
' 7 (be! character) from the programs. Besides giving 
a syntax error later when run on a PET program , 
the inclusion of ' 7 occasionall y caused lines to be 
over 80 characters long. T his stopped th · A C II pro­
gram with a syntax error wh ich then had LO be 
manually restarted . All these programmed ed iting 
changes saved a lot of manual ed iting late r . 

The end of my ASCII fil es is signified by th e 
ASCil character 4, otherwise th e progr m might 
continue indefinitely, adding unwanted BA ' IC 
statements, or garbage . This check is done in state­
ment 63200. It should reach this point and stop if 
each line begins with a number, is less tha n 80 
charact rs long and the coun ter in statement 630 70 
is posi tioned to the beginning of the ASCII listing in 
high memory . Conversion to PET syntax if re­
quired , would begin here. 

I have used the ASCII program to convert very 
large ASCII files to PET program . The sam pro­
gram should be useful when I acquire CP/M ASCII 
files on 5-1/4" diskettes. The disk and operating 
system which I am using (PEDISK and W ilserv Soft­
ware) can read CP/M files , and the ASCII program 
di scussed her , will convert th em to PET B SIC 
program . 

63000 REM PROGRAM CONVERTS AN ASC II FILE .., 
-.IN 

63010 REM HIGH MEMORY TO A PET BASIC .., 
-.PROGRAM 

63020 REM HIGH MEMORY BEGINS AT $2017 (8215 
.., DEC) 

63030 REM 
6304 0 REM HARVEY B. HERMAN 
63050 REM 
63060 REM I IS MEMORY COUNTER 
6307 0 I =8215 
63080 REM THROW AWAY FIRST LINE 
63090 A=PEEK(I) :IFA <> l3TH ENI=I+l: GOT063090 
63100 PRINT "fittt" 
63110 I=I+ l 
63120 REM NEXT CHARACTER FROM ON flIGH 
63130 A=PEEK(I) 
63140 REM REPLAC E [ & ] WITH ( & 
63150 REM REPLAC E # WITH <> 
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63160 	 IF A=9 1 THEN A=40 
63 17 0 	 IF A=93 THEN A=4 1 
63 1 80 	 I F A=35 THEN PRINT " <> "; :GOT06 31 1 0 
63190 	REM CHAR $04 AT END OF FILE 
63200 	 IF A=4 THEN STOP 
63210 	 REM THROW AWAY ' 7 
63220 	 IF A=39 THEN IF PEEK(I+l)=55 THEN , 

, I=I+l : GOTO 6 3110 
63230 	REM PRINT BAS I C LINE ON SCREEN . , 

, AFTER CR 
63240 	 REM PRINT NECESSARY VARIABLES AND , 

,puT CR 
63250 	 REM IN KEYSTROKE BUFFER . END PROGRAM 
63260 	 REM INCORPORATE LINE AND BEGIN AGAIN 
63270 	 PRINT CHR$(A) ; 
63280 	 IF A=l 3 THEN PRINT " I= "; I ;": GOT06 31 00 

,hlf" 
63290 IF A=l3 THEN POKE 527,13:POKE528 ,13: 

,POKE 525 , 2 : END 
6 33 00 GOT063110 © 

~ 

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 
Prin ter Cover (new) ... . ... 9.95 

Trade-in Your Old PET For 

The Latests Models 


HOUSE oF comPLITEPiS HlL. 
368 EGLINTON AVE. W (al Avenue Rd) 

TORONTO. ONTARIO M5N 1A2 

(416) 482-4336 

IEEE-488 BUS 
SYSTEM BUILDING BLOCKS 
For Commodore PET/ CBM and other computers... 

TNW-2000 

TNW-1000 

TNW-2000 

Serial Interface: $129 
1 -''df"''... _.lt,'1 •.' n• , 

Serial Interface: $229 

TNW-2320 Dual Serial Interface: $369 
.! Jrl' is 1r"'r:1.i1 ~., 1 J11?;i11t 1 los RS-232 control hn s 

TNW-103 Telephone Modem: $389 

SOFTW:IARE PTERM:;. ,.o •<Jri 1 .1111_,.1,..s , 01,,;rPE n1oa 1errr.1nal 
1-\ Us w 1'1 l ~\\ 2• ~~1. V· 32U, or T V 1031 

SWAP: ..-.. 110 .1o-s s101agc ;,t 11 10 S rogra s :n PET 
PLUS ~.;\osi pa;;ui r coi• utetc;, memor)· ;i i once Run ! em n a \ or et 
cisl<s or1nters etc PAN: ti. soo •s 1ca a e1ec1ron1c au program 

IS" , ... 11 T ~W I 031 

~~TNW 
~\ rlUS 

Wri te or call for Information today: 

TNW Corporation 
JJ51 Hancock Slreel 
San Diego CA 92110 

(714) 225-1040 

NEW !! 

Programs for Commodore's PET ® 

•Business Research $50 
Make b e tt er dec isions w i th th is 
h igh power MBA bus iness too l. 16k . 

•Home &Small Business $15-$40 
•Addresse r •Inventory 
•Shopper •D i nner's On ! 

Each ho s a bu i l I- in printe r opt ion . 

•Games & Simulations $15ea. 
•Fur Trappe r •H ig h Sea s 
eMans ion ! •Pen t agon! •Mu seum ! 

•Education Pack $15 
High Sc hool s ampl e r w i th 
geometry . algeb r a &chem istry . 

Send for full ~g ! 

HARRY H. BRILEY 

P.O. Box 2913 
Livermore , CA 94550 

(..(15 ) ..(55-9139 
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Compactor 

Rober W B er. 
Boker Efl e prises. 
15 1ndsor Dri e. 
A CO, NJ 0 8004 
This progra111 is the resu lt or Se\'lTal cl ay . or ex­
perimenting with HA I ' pro rarn trunures and tli · 
2040 di ·k. In hon. the program \\'ill read a BA ' JC 
program that \\·a a\·ed on disk and creare a new, 
compac ted cop)' . The program will dele te a ll 
RE l arks. unnc.: T ·sary ·pace" and leading colons . 

u h or this is simil ar LO o tl1cr Uti lit y programs Cllr­
rcnrl)' avai labk. H oweve r, thi s progra m goes one 
tep funher. It combine pro rram lin es \\'hen e\'er 

po sibl · to eliminate th link. lin l' numb · r. and !in· ­
end- fl ag ovt·rlwad · n rm all)' a:s ciated \\'ith each 
line. It wi ll make a program as sma ll a po siblc, and 
mo ·t likely fa t ·r running. 

VVhil e er a1 in g rhi program . I ame aero. s a 
~ "" undocu ml'l1t ed " quirks" or Commodore BA ' JC. 
' in cc many peop l ' arc currcnLI experim nt in g- wi1h 

1he capabilities of' having programs "write" pr 1­

grams on disk, thi inform a1 ion ma y be of imer st: 

Zero Length Lines: 

ormally, it i impo ibk tn r n·at ' a zero I ' 11gtl1 
!in · u ·ing th scr en ediwr 011 the PET. By 
zero length li nt, l mean a lin e with a link , line 
number. and end-of- li ne ll ag; but no BASIC 
co m man Is o r text. lf you wer · tu type just a 
line number 11. ing the screen cdi1 r, you would 
actuallv cJckt' a line instt•a cl of l'ntering a Zl'J'O 

length .lin e. H owever. whl' n writin r a BA ' IC 
program on di k as a data lik there i nothing 
slopping you from ente ring a zero length lin e. 
But if yo u want the progra m to run , yuu can not 
have any zero length !in· · in the program. 
BA I cannot lin k th e program lines corr ct ly 
wh n \'C r there is a zero length lin e in the 
program. 

Long Lines: 

At the.: other ext reme, you ca1111ut er arc' BAS IC 
line that is longer th an 255 bytes. Aga in , u in g 
the PET. crccn ed itor you cou lc.I not create such 
a line . You a rc normall y limit l'cl to a max imum 
or 78 bytes du e tO the !in' wrapr in g character­
istic · and at lea ·t a one di git lin e number. Wh n 
writin g a BASIC program on di:k a a data 
fil , be a refu l not to er ate a lin e greater 
th a n 255 byte·. Orherw isc the program wi ll 
usua ll y no1 load l'rom th e di sk. II' it loc · loa I, 
the program will be tota ll y destroyed and 
unu s a l le. 

Printin g Long L ines: 


Herc's a 4uick comme nt pn the C:nmmoclort· 

printer . If you Ii t a prugra111 th at contain .. 

line: longer 1ha n 80 chararlt'l'S, !IH' printt'd 

li sting ma · be in curre('I. It a pp(';irs that tht' printl'r 

occasicm<i ll y S\\'itchcs ou1 ol' lisr ing nHJC.lc an cl i11 1n 

print 1111> I · when a line cxcn·cb 80 drnrant·r~. 


At rh e stari ol' the next line l' \Trything is 

ok aga in . 

Program Description 

\t\'hen running tlie Oi\ IP :TOR progra111, il1t· 
BA ' IC progra111 to be compactec.I mu st IJe on tht: 
di:kctte in enccl in clri\·e 11 0. The Ill'\\' rnmpanccl 
\·ersion will be \\Tittt·n on the di skc ltL' i11 dri\'t' # I \\'irl1 
1he ·amt· fiknan1t'. bu I \\' i Ih a ' /C: .. su l'l ix. Till' 
program wi ll r ·ad the progra111 to be co111pac1cd ;is 
a sequentia l d isk data file, and 1he lilc wi ll be 
r ad twice . 

The lirst pass chec k for li11l' nu111bn~ \\'ithin 1111· 
ubj ·n pro).{rarn that arc tlw wrg ·ts of: (~ )TO. 

GO· ' B. ur IF ... THEN .. (linl'#) sta1t·n1rnt '. \\'l1t·11 
a target lin e number is found. it is ·a\·ecl in matrix 
TL if not a ll read y. aved. A check is a lsn made !'or 
muliiplc ta rgt'I lines in ON .. COTO ;111d ON .. 

B statern ·111 s. Each targl'I li11t' will b · tlispla Tti 
on the Pl~T screen in the orcll'r l'rnnd . Thi · helps 
gi\·e SOlllC' indication of the ·ca nnin g pr >grl'SS sinn· 
it can be rathn :lo\\'. 

During ilw SL'rnncl pas ·, u1d1 lin · is copil'd, 
d ·I •t 'd. or ('O lnpauctl as apprup ri iltl'. TlrL' lirw 
number wi ll be displayed as cad1 lin e is prnccssl'l! 
Lo let you know how the prograrn is progre sing'. 
The rules IC>llP\\" cl b · the CO MP CTOR are as 
l'ollo\\' S: 

ny kacling t'<>l()ns ancl /ur spacl':i 1111 ;r li11c a n ' 
dele ted. 


A lin e that ha · only RE i l arks is cklctC'cl ii' it is 

not a uirgl't !in " The remark will b ' rC'placcd \\'itl1 

a sin gle colun if till' lin e is a wrgl'I lim· a nd mus1 

be retained. This 111ny proclutT a kadin g colon ii' 

the next lin e i: no! a targe1 lirw a11d is rnrnbinC'cl 

\\'ith this lin e. Tht: lin e cannot bt' r ·cluccd to a zeru 

length line since 13A ' IC can 1101 link a program 

cn rrcn ly wi1h a zno length lirll-. ;rs ll lL'nli1mcd 

earlier. 


ff any lin e ·o ntilins an IF ... TH E N or GOTO st< ttl ·­


ment, another lin e can not be combin t'cl with this 

line . Any lin e rnrnbinecl al'tcr tht·st• BASIC comma ncls 

\\'Ou ld nc\· ·r be exccut cl, lhu s ilw progTrt 111 wou lcl 

not function pro1 erl}' · 

Any paces wi1hin a lin e. not cnclusccl in quotes. 

are deleted. 


Any REM arks at th e end ol' a BA, ' JC li11c ar(' 

d ·I ·1ed lO the end of th· lin " 

Anything within quotes is ·op it:cl , unt (luched. II' a n 

ending quote i. missing from the lin e, one is 




PE!' ~OF1'1f'AHE 

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 Cas ino conditions. All bett ing odds and 
options available in the Cas ino of the MGM Grand Hotel in Las Vegas have been incorporated into these programs. Full screen graph ics 
have been used to show the cards bei ng dealt , the Roulette Wheel spinn ing, and the Dice being th rown 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 Cas ino 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. Cas ino style and Blackjack style. Includes special 
features to help in develop ing a winning '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 exactly like the popular video arcade version being played all 
over the country. Machine language graphics and sound provide hours of entertainment ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 9.95 
Please specify 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: 
Th is is three dimensional Tic-Tac-Toe played on four, 4 x 4 boards. PET plays a fast exciting 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. 

VISA~ 

Order From: CMS SOFTWARE, 5115 Menefee Drive, Dallas, TX 75277 
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add cl if' a no ther Jin · rn u lcl be combin ed w ith thi s 
line. ~1 hcrcforc, if a lin ·docs not conta in an IF .. 
THE o r COTO catcmcnt, a n endin g quote is 
added. 

Whe n a · Ion is found wi thi n a BA ~ l . lin e a nc.I 
not within q uo tes, the n ·x 1 no n-space cha rac te r is 
ch eked b ·lu re copying th · co lo n. lf a REM ark follows 
the colon , the colon and the rest of the line i · 
deleted. Otherw ise th e rnlon i · copied and processing 
conLin u ·s as n rmal. 

A t the e ncl f' 'ach llA IC: lin e, a chec k is m ade 
to see if' th e nex t lin e ca n be com bin ed with this 
line . Ifth re were no 1F . .. THE or COTO 
command , a nd the next line i not a target lin e, 
th e lin es arc co mbin ·cl. \ Vhen co mbinin g Jin ·s, the 
Jin · a nc.I lin e num b -r a rc di scarded, a co lon is 
w ritten, a nd th e n ext lin e i.- processed as part of 
the prev ious lin e . 

ff the ncxl li ne ca nno t b · combined with th e curre nt 
lin e, th e e ncl of' Jin fl ag i copi ed along with a 
dumm y link and th e nl'Xt Jin number . A dumm y 
link is use I to avo id excess ive pro ·css ing and working 
buffers n cee --a ry w ith calculatin g prog ram links . 
Bes ide , the link s a r a ut oma tica ll y coi-rc·ct ·d by PET 
BA I wi Ll1 th · R N or , LR commands. As a 
ta nda rd o pc rat i ng proccd u re, the new)_ crea ted pro­

gram o ut pum:d by CO JPACTOR shou ld b e load c.I 
a nd re- lin ked, the n re-Sa\' cl o n to di k . The 
program ca n be re -linked by i '.· uin g a .L R comma ncJ 
afte r b ' in g loaded. 

As m e nti on ' cl pre,·ious ly, a BAS! ' program line 
canno t exceed 255 bytes in le n g th . Ir it docs, the 
program may no t load from disk o r it may be 
to tall y unu ·cablc. T o prot 'Cl again st this, 1h · 
COM PACT R prog ram stops combinin g lin e if 
m o re than 170 byte · ha,·· he n w ri 1l ·n in a si ngle 
BASI C line. ince any normal line cannot exececJ 
78 bytes in length , thi s shou ld in ure than no 
program general cl Jin· · a r ' longer than th ' 
m axi mum len g th . 

A an l'Xa rnplc of wh at thi s progTa111 w ill do , 
I incl uded a Ii tin g of a ·ulllpacted \·c1" ion o f the 
C OMPACTO R progra111 it ·elf. Sinct' thi s program 
has man RE tlarks co mpact in g savl'S O\T r 300 
byte for a bout a 50 % saving in m e m o ry space. 
On mos! prng ra m s tl 1\' s; 1,·in gs w ill bl· 1m1d1 sm al kr. 
d e pe nc.lin g o n the programming sty le. s ic.le benclit, 
howe\Tr, is the in c rcast' in the operat in g speed of 
compallt'cl programs. I s lwulcl ,,·,1rn, tl10ugl1. that ilH' 
compani 11 g prnc ·ss can Ii\' ra1hrr s low . C:o1n pani11g 
uf thl' CO 'I PACTO R prngT;1 1n (a 61<. pn Jgra rn wi rli 
all th e RE r[a rks) ta kes about 16 minut es. But a ll 
yo u h a\"L· 10 do is tan it uff and then go get a 
mp ol' rnl'li: ·while tl11· l' ET clol' ~ thl' work! ncl 
you u ni ) h;1\ l' tu run i1 c111n· l(1r a 11} givt· 11 

prngTam! 

For thou lou /0::_1· lo / J'/Jr /11 thr' j)l"O,t!ralll. 1 '// lie ha/1/JJ' 
In /no cirlc 1 op in 011 tr1/1c al S:! mi/1. 

10 REM ********************** ***** 
20 REM * C 0 M P A C T 0 R * 
30 REM * - - ---- --- - ------ ----- * 
40 REM * BY: ROBERT BAKER * 
50 REM * * 
60 REM * BAKER ENTERPRISES * 
70 REM * 15 WINDSOR DR . * 
80 REM * ATCO, N. J . 08004 * 
90 REM ********************** **** * 
1 00 
11 0 CLR : DIM TL(l000) 
120 
130 REM **************** 
140 REM READY DISK FILES 
150 REM **************** 
160 
17 0 PRINT"fi"SPC(l5) "LCOMPACTORtt 
180 PRINT" LI NPUTf FILE IN LDRIVE #0 t 
190 PRINT "LOUTPUTf FILE IN LDR I VE #lH 
20 0 INPUT "LI NPUT FILE NAMEf" ; FL$ 
210 PRINT"fiSCANNING FILE 
220 PRINT" FOR TARGET LINES . .... ++ 
230 OPEN 15 , 8 , 15 : GOSUB 237 0 
240 OPEN 5 , 8,5 , "0 :"+FL$+ ", P , R" 
250 
260 REM ********************* *** *** 
270 REM READ LOAD ADR, LI NK & LINE# 
280 REM *************************** 
290 
300 GOS UB 2370 GOSUB 231 0 
310 GOSU B 2310 IF V+Vl =0 THEN 790 
320 GOSUB 2310 LN=Vl+(256*V ) 
330 
340 REM ************** *** **** ***** *** 
350 REM SCAN BASIC LI NES 
360 REM FOR GOTO , GOSUB & THEN TOKENS 
370 REM ***************************** 
38 0 
390 GOSUB 2330 
400 IF V=0 THEN 310 
410 IF V=l37 OR V=l41 THEN 48 0 
420 IF V<> l67 THEN 390 
430 
440 REM **************** 
450 REM GET TARGET LINE # 
460 REM **************** 
470 
480 LT=0 
490 GOS UB 2330 : IF V=32 THEN 490 
500 IF V<48 OR V>5 7 THEN 58 0 
510 LT= (l0* LT ) +VAL (C$) 
520 GOSU B 2330 : GOTO 500 
530 
540 REM ********************* *** 
550 REM CHECK IF ALL READY FOUND 
560 REM ************** ********** 
570 
580 FOR X=0 TO N 
590 IF TL(X)=LT THEN 710 
600 NEXT X 
61 0 TL(N)=LT : N=N+l 
620 PRINT LT, 
630 IF N<l000 THEN 710 
6 40 PRINTttttTOO MANY TARGET LINE S! 
650 GOTO 2430 
660 
670 REM ********************* ***** * 
68 0 REM CHECK FOR ' ON . . . GOTO/GOSUB ' 
690 REM *************************** 
700 
710 IF V=44 TH EN 480 
720 IF V<> 32 THEN 400 
730 GOSUB 2330 : GOTO 710 
74 0 
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750 REM ***************** 1490 
760 REM SORT TARGET LINES 1500 REM ************************** 
770 
780 

REM ***************** 1510 
1520 

REM 
REM 

QUOTE -
COPY TILL NEXT OR LINE END 

790 IF N<2 THEN 900 1530 REM ************************** 
800 FOR X=0 TO N-1 1540 
810 FOR Y=0 TO N-2 1550 IF V<> 34 THEN 1690 
820 
830 
840 

IF TL(Y) < TL(X) THEN 
V=TL(Y) : TL(Y)=TL(X) 
NEXT Y,X 

840 
: TL(X)=V 

1560 
1570 
1580 

PRINTl6,C$; : R=R+l 
GOSUB 2330 
IF V=34 THEN 1340 

850 1590 IF V>0 THEN 1560 
860 REM ********************* 1600 IF F THEN V=0 : GOTO 1050 
870 REM 
880 REM 

GET READY FOR COMPACT 
********************* 

1610 
1620 

PRINT#6,CHR$(34); 
GOTO 1820 

: R=R+l 

890 
900 PRINT 11 fiCOMPACTI NG LINES •... ++ 

1630 
1640 REM ************************ 

910 CLOSE 5 1650 REM IF COLON - CHK NEXT CHAR 
920 OPEN 5,8,5, 11 0: 11 +FL$+ 11 ,P,R 11 1660 REM ELSE COPY CHAR 
930 GOSUB 2370 1670 REM ************************ 
940 FO$=LEFT$(FL$,14)+ 11 /C 11 1680 
950 PRINT#l5, 11 Sl: 11 +FO$ 1690 IF V<> 58 THEN 1340 
960 OPEN 6,8,6, 11 l: 11 +F0$+ 11 ,P,W 11 1700 GOSUB 2330 
970 GOSUB 2370 1710 IF V=32 OR V=58 THEN 1700 
980 1720 IF V=l43 THEN 1470 
990 REM ************** 1730 IF V=0 THEN 1820 
1000 REM COPY LOAD ADR 1740 PRINT#6 1 

11 
: 

11 
; : R=R+l 

1010 REM ************** 1750 GOTO 1360 
1020 1760 
1030 GOSUB 2310 1770 REM **************************** 
1040 PRINT #6,CHR$(Vl); 1780 REM END OF LINE -
1050 PRINT l6,CHR$ (V); : R=0 1790 REM CAN WE COMPACT THESE LINES ? 
1060 1800 REM **************************** 
1070 REM *********************** 1810 
1080 
1090 

REM 
REM 

COPY LINK & LINE NUMBER 
*********************** 

1820 
1830 

IF F OR (R>l70) 
GOSUB 2310 

THEN V=0:GOTO 1050 

1100 1840 IF V+Vl=0 THEN 2230 
1110 
1120 

GOSUB 
F=0 : 

2310 : Kl=Vl : 
IF V+Vl=0 THEN 

K2=V 
2230 

1850 
1860 

GOSUB 
Ll=Vl 

2310 : 
: L2=V 

LN=Vl+(256*V) 
: PRINT LN, 

1130 GOSUB 2310 : Ll=Vl : L2=V 1870 
1140 LN=Ll+(256*L2) : PRINT LN, 1880 REM ************************ 
1150 GOSUB 2330 1890 REM CHK IF LINE# IS A TARGET 
1160 IF V=32 OR V=58 THEN 1150 1900 REM ************************ 
1170 IF V=0 THEN 1200 1910 
1180 IF V<> 143 THEN 1240 1920 FOR X=0 TO N 
1190 GOSUB 2330 : IF V>0 THEN 1190 1930 IF TL(X) <LN THEN NEXT X 
1200 F=l : FOR X=0 TO N 1940 IF TL(X)=LN THEN 2110 
1210 IF TL(X) <LN THEN NEXT X 1950 
1220 IF TL(X)=LN THEN 1240 1960 REM ******************** 
1230 GOTO 1110 1970 REM NOT USED -
1240 PRINT#6,CHR$(Kl);CHR$(K2); 1980 REM DISCARD LINK & LINE# 
1250 PRINT#6,CHR$(Ll);CHR$(L2); R=4 1990 REM ******************** 
1260 IF F THEN PRINT#6, 11 

: 
11 

; : R=5 2000 
1270 F=0 : GOTO 1360 2010 GOS UB 2330 : IF V=l43 THEN 1470 
1280 2020 IF V=32 OR V=58 THEN 2010 
1290 REM ************************** 2030 IF V=0 THEN 1830 
1300 REM **** SCAN BASIC LINE *** 2040 PRINT#6, II: II; : R=R+l : GOTO 1360 
1310 REM **** & COMPACT PROGRAM *** 2050 
1320 REM ************************** 2060 REM **************************** 
1330 2070 REM LINE# NEEDED -
1340 PRI NT#6 ,C$; : R=R+l 2080 REM WRITE LINE END, LINK & LINE# 
1350 GOSUB 2330 2090 REM **************************** 
1360 IF V=l37 THEN F=l 2100 
1370 IF V=l39 OR V=l67 THEN F=l 2110 PRINT#6,CHR$(0);CHR$(l);CHR$(1); 
1380 IF V=0 THEN 1 820 2120 PRINT #6,CHR$(Ll);CHR$(L2); : R=4 
1390 IF V=32 THEN 13 50 2130 GOSUB 2330 
1400 2140 IF V=32 OR V=58 THEN 2130 
1410 REM ******************** 2150 IF V=0 OR V=l43 THEN PRINT#6, 11 

: 
11 

; 

1420 REM 'REM' TOKEN - 2160 F=0 : GOTO 1360 
1430 REM DISCARD REST OF LINE 2170 
1440 REM ******************** 2180 REM ******************** 
1450 2190 REM END OF COMPACT -
1460 IF V<> l43 THEN 1550 2200 REM WR ITE END OF PROGRAM 
1470 GOSUB 2330 : IF V>0 THEN 1470 2210 REM ******************** 
1480 GOTO 1820 2220 
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2230 PRINT#6,CHR$(0);CHR$(0);CHR$(0); 
2240 PRINT"fi.r.DONEtt" 
2250 GOTO 2430 
2260 
2270 REM ************************* 
2280 REM ***** SUBROUTINES ***** 
2290 REM ************************* 
2300 
2310 GOSUB 2330 : Vl=V 
2320 
2330 GET#5,C$ : GOSUB 2370 
2340 IF C$="" THEN V=0 : RETURN 
2350 V=ASC(C$) : RETURN 
2360 
2370 INPUT#l5,EN,EM$,ET,ES 
2380 IF EN=0 THEN RETURN 
2390 
2400 PRINT : PRINT"ttt.r.DISK ERROR+ 
2410 PRINT EN;EM$;ET;ES 
2420 
2430 CLOSE 5 : CLOSE 6 : CLOSE 15 

READY. 

110 CLR:DIMTL(l000) :PRINT"fi"SPC(l5)".r.COMPA 
•CTORtt":PRINT" LINPUTf FILE IN -, 
•..t.DRIVE #0t" :PRINT"..t.OUTPUTf FILE IN -, 
•..t.DRIVE #ltt ":INPUT" 

.r.INPUT FILE NAMEf";FL$:PRINT"fiSCANNING -, 
-,FILE": PR INT" FOR TARGET LINES ..... 
.++" 

230 OPEN15,8,15:GOSUB2370:0PEN5,8,5,"0: 
-,"+FL$+",P,R":GOSUB2370:GOSUB2310 

310 GOSUB2310:IFV+Vl=0THEN790 
320 GOSUB2310:LN=Vl+(256*V) 
390 GOSUB2330 
400 IFV=0TEEN310 
410 IFV=l370RV=l41THEN480 
420 IFV <> l67THEN390 
480 LT=0 
490 GOS UB2 330:IFV=32THEN490 
500 IFV <480RV>57THEN580 
510 LT=(l0*LT)+VAL(C$) :GOSUB2330:GOT0500 
580 FORX=0TON:IFTL(X)=LTTHEN710 
600 NEXTX:TL(N)=LT:N=N+l:PRINTLT,: 

-,IFN <l000THEN710 
640 PRINT"ttTOO MANY TARGET LINES!": 

-,GOT02430 
710 IFV=44THEN480 
720 IFV <> 32THEN400 
730 GOSUB2330:GOT0710 
790 IFN <2THEN900 
800 FORX=0TON-l:FORY=0TON-2:IFTL(Y) <TL(X)T 

·HEN840 
830 V=TL(Y):TL(Y)=TL(X): TL(X)=V 
840 NEXTY,X 
900 PRINT"fiCOMPACTING LINES .... tt":CLOSE5: 

-,OPEN5,8,5,"0:"+FL$+",P,R":GOSUB2370: 
-,FO$=LEFT$(FL$,14)+"/ C":PRINT#l5,"Sl: 
,"+F0$:0PEN6,8 

,6,"l:"+FO$+",P,W":GOSUB2370:GOSUB231 0 : 
-,PRINT#6,CHR$(Vl); 

1050 PRINT#6,CHR$(V);:R=0 
1110 GOSUB2310:Kl=Vl:K2=V:F=0:IFV+Vl=0THEN 

-,2230 
1130 GOSUB2310:Ll=Vl:L2=V: LN=Ll+(256*L2): 

-,PRINTLN, 

1150 GOSUB2330:IFV=320RV=58THEN1150 

1170 IFV=0THEN1200 

1180 IFV <> l43THEN1240 

1190 GOSUB2330:IFV >0THEN1190 


1200 F=l :FORX=0TON :IFTL(X) <LNTH ENNEX TX 

1220 IFTL(X)=LNTHEN1240 

1230 GOT01110 

1240 PRINT#6,CHR$(Kl);CHR$(K2);:PRINT#6 , 


•CHR$(Ll);CHR$(L2);:R=4:I FFTHENPRINT# 
,5 I R=5II: "; : 

1270 F=0:GOT01360 
1340 PRINT#6,C$;:R=R+l 
1350 GOSUB2330 
1360 IFV=l37THENF=l 
1370 IFV=l390RV=l67THENF=l 
1380 IFV=0THEN1820 
1390 IFV=32THEN1350 
1460 IFV <> l43THEN1550 
1470 GOSUB2330:IFV>0THEN1470 
1480 GOT01820 
1550 IFV <>34THEN1690 
1560 PRINT#6,C$;:R=R+l:GOSUB233 0 : I FV=34THE 

-,Nl340 
1590 IFV) 0THEN1560 
1600 IFFTHENV=0:GOT01050 
1610 PRINT#6,CHR$(34) ;:R=R+l:GOT01820 
1690 IFV <> 58THEN1340 
1700 GOSUB2330:IFV=320RV=58THEN1700 
1720 IFV=l43THEN1470 
1730 IFV=0THEN1820 
1740 PRINT#6,":";:R=R+l:GOT01360 
1820 IFFOR(R>l70)THENV=0:GOT010 50 
1830 GOSUB2310:IFV+Vl=0THEN223 0 
1850 GOSUB2310:LN=Vl +(256*V) : Ll=Vl:L2=V: 

-,PRINTLN, :FORX=0TON:IFTL (X ) <LNTHENNEX 
-,TX 

1940 IFTL(X)=LNTHEN2110 
2010 GOSUB2330:IFV=l43TBEN1470 
2020 IFV=320RV=58THEN2010 
2030 IFV=0TBEN1830 
2040 PRINTl6,":";:R=R+l:GOT0136 0 
2110 PRINTl6 , CHR$(0) ;CHR$(1) ;CHR$(1); : 

-,PRINT #6 ,CHR$(Ll);CHR$( L2 ) ; :R=4 
2130 GOSUB2330:IFV=320RV=58THEN 2130 
2150 IFV=00RV=l43THENPRINT #6,": " ; 
2160 F=0:GOT01360 
2230 PRINT#6,CHR$(0);CHR$(0);CHR$(0 );: 

-,PRINT"fi.r.DONEtt":GOT02430 
2310 GOSUB2330:Vl=V 
2330 GET#5, C$ :GOSUB2370: IFC$= II "TH ENV=0: 

-,RETURN 
2350 V=ASC(C$):RETURN 
2370 INPUT#l5 ,EN, EM$ ,ET, ES : IFEN=0THENRETUR 

•N 

2400 PRINT:PRINT"ttt.r.DISK ERROR+": 


-,PRINTEN;EM$;ET;ES 

2430 CLOSE5:CLOSE6:CLOSE15 

READY. © 
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BLACKJACK ANALYZER 
PUT PET TO WORK 

PLAYS 100,000 games in 24 m inu te . 
Find the most ad van tageous method. 

User de fines p la ye r method by simpl e keyboa rd e ntry incl ud ing 
whe n to hit and double on soft a nd ha rd ha nds, split pa irs a nd 
take insura nce. The n run simul a to r a nd see result ing gai n o r 
loss in 24 minut es run time. 

Uses 4 Decks . Full ca sino rules. Countless pe rmutat ion s. 
- OR · 

Switc h to vis ual play and wa tc h your sys te m in rea l ti me . 
8K. Speci fy o ld or new ROM 6502 ML 
Cassett e Ta pe $1 2.00 

COUNTING TUTOR 
Pl ay Bla ckjack a nd win by keepi ng track of high and low ca rds. 
Program dis p lays count o n request if you lose track . A rea l time 
si mul a tor. 
8K . Specify old or new ROM. 6502 ML 
Casse tte tape ..... $6.00 

Mako 	 Oops! Our address 
was misspelled in54 Hesbeth Court 
the last issue . If

Toronto, CANADA your letter was 
M4A 1M6 returned, please try 

again. 

-Cr BUSINESS 'Cr EXPERIMENTAL 'Cr EDUCATIONAL 
ti TELECOMPUTING -Cr PERSONAL ti RENTALS 

I ~icro s~stems b~ u~~
F'"EITED . 

~~~e- with _a so f t touch~ 

SPECIALIZING IN 

Commodore Business Machines 

PRODUCTS BY 
CmC, NOVATION, TNW CORP.. BIZCOMP, MICRO, CENTURY 
RESEARCH, TAB, POWR PROTECrR, systems, BASE 2, 
OSBORN, Eaton, SOURCE, MACTRONICS, MicroNet, Skyles, 
KILOBAUD. Or. DALEY'S, INSTANT SOFTWARE. ASCRO, MICRO 
SOFTWARE SYSTEMS, COMPUTER FORUM, COMPETITATIVE 
SOFTWARE, HAYDEN,ATARI , NEECO, COMPUTE& COMPUTE II, 
DYSAN, CREATIVE COMPUTING, LIVERMORE RESEARCH, 
ROBOTICS AGE, SYBEX, KNIGHT ENTERPRISES. 

Another Last Minute News Note: Commodore has announced that 
the three lor two educational offer is on again. 

Send For Our Free Catalog 
Mail Orders To: 

PETTED 
P. 0 . BOX 21851 


Milwaukee, Wisconsin 53221 


PETTED micro systems 

is located across from the SURF/N' TURF skate board park 

Highway 1-894 & Hwy 36 4265 W Loomis Rd. 


Milwaukee, Wisconsin 

'JOICE (414) 282-4181 tr PBBS (414) 282-8118 

").I v~· -I 
10047,101

• • 
<;, Vendors Display Your Products With Us. -::. 

ELCOMP 

-*Baal-'\s 


C11e 1nd rudln1 ol lhe Commodore PET 
[1ghl ch ap1e1 ~ e1plo11ni P(f hllr tl wiue Inc lude\ 1 p.n1 and 1n1ed.mng 111 
lorm.ttion P1o&ramm1n2 1 11c ~ s and sthtmdttt\ 
O•d u No. 110 $11.00 

lk Mm osolt BASIC Relt rtnct lihn ual 
• thor1lal1V' 1elt1tnce m1nual for lt'lt Olli inal Mierosoh :O Kand ~BASIC 
develOPtd tor Alrau .lnd laltr comoule• \ 111clud1n P[1 IRS 0 anlf OSI 
OSI o-111 nt1 s pl use ta ~e nolt' 
O•du No . 111 $ 9.91 

hp.1n\1 on H.a ndbool !Of 6S01 .and 6.801 
IS 44 Catd M1 nual ) Oe!ioc11bts illl ol 1t1 4 ~ 1 6 5 44 pin S 44 ca1d \ mtl 
RAM RO M dri 110 MUA,A10 0 lPROM P1 og elc W11f1 schtmal1cs Jhd 
luncl dt \tt1pllons A musl 101 tvtr ) KIM SVM and AIM O• nt1 
O•d" No. 112 S 9.91 

Mm oc om pulu ApphcJllon flklln 
Rep rint ol lnltls mo\l im poflanl apol tt a! IOn not!:s 1ntludm :"108 0 ) 
81 )~ 81) 1 chip\ er , nec.en.11 ) tor lht h,ud "'"'' b\IH 
O•du No. Ill S 9.91 

Comp lu Sound Gtnt1.1 11 on 
Ne"' remed .tpphcahoM manual tor lht l t i_a\ ln s1rumen1~ SN 1 411 
Com p1e1 Sound Generato r C11cu11 boa rd i1v.i1lable 118 95) 
O<du No. 114 S 6.91 

Sm.a ll Bus1ne n Proarams 

Complele pro&ram!t tor !ht business uw Ma1hn2 l1s1. lnven101) In IC' 

W11hni and much mort lnlloduchon into Bu \ int\\ Appltult0 n~ M""' 

hS.llni\ 

O<du No 116 SIUO 


Th e rm1 Bool ol Ohio Sc1t nll li c, Yol. I 
Con l••n~ an 1nt1oduc ion 10 per sonal c.ompule1s •M dt'SCf u the Or110 
Scien11hc Unt Co ntain\ e1planalo1y d1a11am\ bl ock hoo~ uo etpan 
s10n Inc. ks. hints ana many 1nlttes11ng hshniS Hard111 a1e and so ftwa re 1fl 

lo1ma1 1o n nol 0''~JOus , y available '" one compacl source 192 oages 
O<du No 117 S 7.91 

Tht Finl Book of Ohio X1rnt1!1c. Yol . 11 
Vol 11 co ntain\ vtr1v• luable1nlo1matt011 aboul Ohio Sc riuhc m1c1oco1J1 
ou1e1 '.i ) \ltm \ ln11odu:11on 10 OS 6~0 ind OS6S U nel "'O ' ~ '"' and dis 
t11tiultd p1ocen1ne ws1tms 5 Ptt1hu 1 ion ~ bU \• ness •DOhUhOn\ ,ha10 
and soltwatt tunls and llP5 
O<du No. 113 S 7.91 

M•1 lm1 Lui Pro11• m101 Cha ll en1t1 Cl /Cl U 
01de1 Mo. 2004 · Ptrsonal Ve rn on s 9.91 
01dtt No 2005 · 8us1neu Vernon s 9.91 
Ohio Sc1e ntihc (lp.1 M1on lnfo rm1llon 
Con.,,r son ol CIP tCa!io WIO 10 ~2 1 76 d1\pl1 ~ Oela 1ltd ~lep b ~ \11' 0 10 
\11 uthon\ 101 doubhnl Int ClP so"d 4nd d•sol.t 1 wt' 
O•d" No 1101 11 1.00 
lmporhnl Solt• .ar r tor CBM 1 6~ 11~ 


Mo!iol oo-. tdul [ditor ,A.;sernbltr 101 Comm0do1 CB M16 J2K on casse1 c 

" ' last (d1 to1 d1v 1~! s \treen m10 J palls Scrolling 1e11w1ndo ... 24 

d11rc1 command s 19 m1al command s ~ fa lus and rr101 messagt5 A\ 
':lembler un bt Slitrted d•rtc.lly 11 001 !ht editor or lrom the TI Mmon1to1 
l ran \ l.1le \ '" !hret Pil\'it'S I an error 1\ entounrt red .iutorndlit 1eh11n 10 
m, t"IJi101 C4\\ ellt • •lh or MO 
O•d" llo. 1176 moo 
AllC llT IO" APPLE USUS 
Same n .t bo't t tor ~ople II b1 Aool' II lu\ 
O<du No . 3100 m.oo 
MON JANA l mi ku Mi1c h1ne l an1u aee Pro11Jmm1n& eur! 
In tt't y Commodoie CBM 1he1e t\ .i \ Pa•e ROM \Ode! ... a11mt 1111 1a 
MONJANA I Int ne"' MQNJANA, I Mach1nr l.inguagt Monf!or 1n HOM 
otlr t\ mQfr use1 guidance ;inti dt' bullgmg aids flan an, nlhe1 monitor 
ih'ittl.tblt !Od i y 11 1\ 1nck; pen \.tble !or anyon!' 1n1tnd.n 10 Id~ ~ full o 
~an 1 i1 eol mt compu1e1\ lt.t lu•e\ l r.ece Im ~ d1!.a; \emtM durn l) 1elo 
cal" lmt aw:!m blf and much mur' hl'1, cC1mma na luntl1on h.t• dr 
mand 011n1ou1 og11un Pnce mclu dt\ t •ltn \ ht' manu I 
O•d" No. 200 1 193 00 
JAHA·Mon1lo1on cusellt for lht PCl 

S1m1l a1 lo MONJI\ /. l .., r1 po.... ~dul 


O•du No. 1001 
 $19.00 

ELCOMP PUBLISHING Inc . 

J87J·L Sc t1aelc• Ave Chino CA 91 110 (7 1•) 591 .:JlJ(I 


P1en.t \end me lhe boo ~ ~ \oll .... ar!' 1nd1uftd belo~ 

~ lencl tae S _ 

0 S•nOCOO< SI " "I 

0 C "I'm ' 0 VISA 

r1 No 

f , •· d.tlr 

Boo ~ ~11 Sol ... .tit Nil 

' ' \II •lt1tJ!. 11!1 ILC.OMl' tl r... ltfrt W • 

rt ,m• 	 Jin q11 • 

:, ddrP 

C11 , 	 \:"1" lip 

C.i. ,1ddb .. 11_. 'J I •ti .,!lVj ... r(•f u11cr.1 ~ 11(,f lJ • I r ' ••J· usi 
mv.' d l' ,n.ot•t'I , 

http:nec.en.11
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DB1B DB55 CD7F ompl ·1io11 of' Fixed l<• 

Float crrnvL' J sion A few entry DC9F DCD9 CFS:~ Print lixL"d· point valu e 
DCA9 DCE.3 CF8D Print floatin~·point \' a luc 
DCAF DCE9 CF9.3 Con,·en numlilT to A G il points, original/ tring 
E.3EA E.308 E202 Pri111 a diar.tn<"r 
na E775 0722 Output bytL' as '2 ht.:x dig il supgrade/ na E7A7 0754 In put 2 h x digi ts to A 
na E7B6 076.3 In put I hl'x d igi t to A 
E7DE F156 F185 Print systC'm message4.0 ROM FOB6 FOB6 FOD2 Send ' talk ' 111 IEEE 
FOBA FOBA FOOS end 'list ·n' to IEEE 
F12C F128 Fl4.3 Send Sc nnclarv Addn.:s · 

Jim Butterfield 	 E7DE F156 F185 Send cu 1111" I ~t.: ssagc 

F167 F16F F19E Send charac:1n to IEEE 

F17A F17F F1B6 Send ' unta lk ' 

F17E F18.3 F1B9 Send 'u nlisl ·11' 

F187 F18C F1CO ln putc Cru in lf:: EE 

F2C8 F2A9 F2DO Closf' logit;il lik 

F2CD F2AE F2E2 Close logi al fi le in A 


Entry points seen in various programmer' s machine F.32A F.301 F.335 Check for top key 


lan guage programs . The user is cau tioned to chc ·k out F33F F.315 F.349 Send messaf.:c if Direct 

mod ·
the various routines carefully for proper setup before 

na F.322 F.356 LOAD s 11.Jrnutinc 
calling, register used, etc. F.3DB F3E6 F425 ?LOAD ~'.RR R 

F.3E5 F.3EF F42E Print REA DY • rest.:t Basic: 
ORIG UPGR 4.0 DESCRIPTION to sta rt 
C.357 C.355 B.3CD ?OUT OF MEMOR F.3FF F40A F449 Print SEAR C H ! 1G . .. 
C.359 C.357 B.3CF end Basic error message F4Jl F41D F45C Print Iii nam · 
C.38B C.389 B.3FF Warm start , Basi F4.3F F447 F486 Get LOA! I AVE 1yµe 
C.3AC C.3AB B41F Grun h & insert lin · para mcl t'rs 
C4.30 C4.39 B4AD Fix chai ning & READY. F462 F466 F4A5 Open I EE r ha1111el for 
C4.3.3 C442 B4B6 Fix cha ining output. 
C48D C495 B4fB Crunch tokens F495 F494 F40.3 Find spe ifiL tape header 
C522 C52C B5A.3 find line in Basic block 
C55.3 C550 B5D4 Do EW F504 F4FO F5.3C G ·1 strin j,! 
C567 C572 B5E9 R 'SC I Basic and do LR F52A F521 F560 Open logica l lik from input 
C56A C575 B5EC Do CLR paramct ' rs 
C59A C5A7 B622 Reset Basic to start F52D F524 F563 Open logica l file.: 
C6B5 C6C4 B74A Continue Bas ic execution F579 F56E F5AD ?FILE OT FOUND , 
C86.3 C87.3 • B8F6 Get fi xed -point numb ' r clear 1/0 

fro m Bas ic. F57B F570 F5AF nrl c rrnr message 
C9CE C9DE BAOB end Return , Lf if in F5AE F5A6 F5E5 Find an y ta pt.: h t.:ader block 

screen mode F64D F63C F67B Get pointe rs for tape 

C9D2 C9E2 BADF Send Return, Linefeed LOAD 

CA27 CA1C BBlD Print ·iring F667 F656 F695 Set tape b uffer start address 

CA2D CA22 BB23 Print precomputed strin g F67D F6GC FGAB Set ca st·ttc buffer pointers 

CA47 CA4.3 BB44 Print' '?" F6E6 F6FO F72F Cl st.: IEEE chan nel 

CA49 CA45 BB46 Print character F78B F770 F7AF Set input dc,•i c from 
CEll CDF8 BEF5 Check for comm a logica l lik number 

CEl.3 CDFA BEF7 Check for specifi c character F7DC F7BC F7DF Set ou tput dev ice 

CE JC CE0.3 BFOO ' SYNTAX ERROR' from LFN . 

CFD7 CFC9 C187 Find fl-pl va riable , givl'n F8.3B F812 F857 PRESS PLAY .. : wait 

flillllC F85E F8.35 F87A ·nse WJ.l t: swi tch 

0079 DOG9 C2B9 Bump V ariable Address F87F F855 F89A Read ta p<.: 111 l1 uffe r 

by 2 F88A F85E F8A.'3 R ead tap · 

DOA7 D09A C2EA Float to Fixed con\'cr ion F8B9 F886 F8CB \.Yrite tape from buffer 

0278 D26D C4BC Fixed to Float convers ion F8Cl F88E F80.3 Write tape , leader length 

D679 D67B C8D7 G 1 byte to X reg in A 

D68F C8EB Evaluate String 	 F913 F8E6 F92B Wait fur I/ w111plc tc DG8D 
DGC4 D6C6 C921 G ·1 two para meters o r Stop k · 

D7.3C D77.3 C99D Add (fro m memory) FBDC FB76 FBBB Rt.: cl tape I/ pointer 

D8FD D9.34 CB5E lu ltiply by memory FDlB FC9B FCEO et interrup t vector 

locat ion FFC6 FFCG FFCG Set in pu t ckYir · 

D9B4 D9EE CC18 Muhiply by ten FFC9 FFC9 FFC9 Set o utp111 d"'' irl' 

npack memory va ri ablt• FFCC FFCC FFCC R ·store• clcfau h 1/0 cle\'ict'S DA74 DAAE CCD8 
to Accum #I FFCF FFCF FFCF Input charall ·r 

DAA9 DAE.3 CDOD Copy Ace Ill to (X , Y) FFD2 FFD2 FF02 Ou1pu1 charar ll' r 

loca tio n FFE4 FFE4 FFE4 Get char. Ct <'t © 
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PET' MACHINE LANGUAGE GUIDE 

MACHIN E 

LANGUAGE 
cont ents include sections on : 

GUIDE •input and output rou t in es. 
• r' ixed poi nt , floating poin t, 

and Asci i n umber con version . 

• Clocks and t im ers . 
• Bui l t-in ar l t11met lc !unctions. 
•Pro gramming 11i nls and sugges ­

tions. 

• Many sample program s. 

Whi le supp ly lasts: 
Gu ides for Old ROMS 
only $5.00 inc. postage 
New RO MS order below 

If you are interested in or are already into machine language 

programming on th e PET, then this invaluable guide is for 
you. More than 30 of the PET's built-in routines are fully 

detailed so that th e reader can immediately put them to good 

use. 
Avai lable for $6.95 + . 75 portage. Michigan residents please 

include 4% state sales tax . VISA and Mastercharge cards 
accepted · give card number and expiration date. Ouantity 

discounts are available. 

i - J"fl• t:-ffi ABACUS SOFTWARE 
[ffff•.fiifiJI P. 0. Box 7211 
lllU1 •J Grand Rapids, Michigan 49510 
'--------~ 

PET/ CBM UNCRASHER '" 
WHAT IS IT? - UNCRAS HE R'" 1s a two button device tha t 

allows PETI CBM users to regain control o f a cursor that's 

b een lost due to programming errors . BASIC programs 
may be recovered M achtne language programs 1n th 
second cassette butter are not disturbed either . 

WHICH PETs/CBMs ? - UNCRASHER .• is for all PET/ CBM 
com pute rs that use the .. NEW.. Version 2 ROM s. (Old er 
m odel PETs shoul ci use the ITS NEW-CU RSOR .. . ) 

DOES IT WORK? - You bet ' " See the d tailed revi ew of 
th e types of crashes and the concepr of recovery in the 

first issu e of Compute . 

INSTALLATION - Simple. com ple tely il lustrated 1ns truc­
t1 ons us ing only a Phillips screwdriver ensure 111stallat1on 

in minutes . No so ldering or modif1ca 1to11s to the computer. 

OPERATION - Jus t follow th e s1 mpl s teps-push the 
bu tt ons and reset th e sta ck pointer-and PRESTO . .. 
recovery I 

And all this happens without powering the PET/ CBM down and up. 

WHY UNCRASHER .• ? - No first cl ass compute r such as 
th e PET/ CBM should be without this cara b 1l1 ty . Whether 
you r fancy be pr og ramming , busin ess. educa tion . or hobby. 
hobby . UN CRASH ER ·· saves yo u t ime by u nc rashing your 
s lip-ups . 

AVAILABILITY - Now 111 better computer stores. o r order 
direct from ITS. m aci e by the people who brought you 
NEW-CURSOR .. . 

INTERNATIONAL TECHNICAL SYSTEMS INC . 
P.O. BOX 264 WOODBRIDGE . VIRGINIA 22194 


CUSTOMER SERVICES ­
~ RICHMOND. VIRGINIA (804) 262-9709 ltillii!llii1 
- $14.95 ~ 

••ECXCo•• 

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 Interface COM -PLICATIONS Model ClOl 
................................. $225.00 
·Full IEEE-488 Bus to Watanabe Graphics Plotter 
Interface COM-PLICATIONS Model Cl02 $295.00 
*Watanabe MIPLOT Intelligent Graphics Plotter 
Watanabe Model WX4671 ........... $1200.00 
•VIEW-PLOT I Graphics Software packages: Runs 
on the PET connected to the Watanabe MIPLOT 
Plotter via the IEEE-488 Bus Interface Adaptor . 

C 102 Graphics Package (No computer skills 
needed to use) .................. $65.00 
Subroutines Package (16 Subroutines) . $95.00 
Combination of Both Packages ..... $145.00 

· PET Computer Desk , designed for PET computer , 
disk and printer . ... . ..... . .... .. ... $395.00 

•ALL COMMODORE COMPUTERS, 
PERIPHERALS AND SOFTWARE 

We will shortly announce the 
following new products: 

•C301 PET to DIABLO Printer Interface 
•C302 PET to QUME Printer Interface 
• C231 Full IEEE-488 Bus to RS232C Uni -directional 
Interface 
• C232 Full IEEE-488 Bus to RS232C Bi-d irectional 
Interface 

ECX o off ' rs technical support and fast in-house mainl enance and service 
for 1111 1h ' p1 ducrs we se ll W~ know hol 10 repair ommodore equipm nt1 

EXC Co is owned and operated by M -PLI ATIO ·. I C .. a design and 
developm nt corpora tion_ Call u , we talk technical' ALL COM-PU A 
TIO S INC product · are manufac1ur d 10 mdustrial quality standards. If you 
need to know more abou i the IEEE-4 , Bu r ad our just-published 
0 borne ' McGr1m1 Hill new book . "The PET and The IEEE-488 (GPIB) 
Bus" , iluthorecl by 1he presid 'Ill o f OM ·PLICATI ONS. INC .. available from 
ECX <> frn 'j; }, .00 (includes lax end sh1ppiny) . 
P. - 1\11 of our IEEE-4 , !3us 111t rfdce> 111 e ~1 ALL of th~ IEEE-41-18 Bu perfor 
mane~ requir m ent 1 

ECX Co. 
1372 N. Main Street #6 

Walnut Creek, CA 94596 
(415) 944-9277 

Northern California's Fastest-Growing 

Exclusive Commodore Computer Dealer 
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lake bytes ou t of th e fo llowin g bits . 

Do the check um on the length blo-k, a nd set upFeed Your PET 
LO read the actual program.G. A. Campbell

Some 36 Doubletree Road 
Willowdale, Ontario f\t12J 324 

APPLESOFT 
We a ll know that there is no uch thin g as compatibil ity 
in th e world of pe rsonal computers. I·or example th 
APPLE and the PET store progra m on tape quite 
differently. However by u ing the program in Li ting 
1, you ca n load program from a n APPLE directl y 
into a PET. To be mor · sp cific, yo u ca n load 
APPLES FT programs (casseue or ROM versions) 
into an upgrade-ROM PET. Con ve rsion to original­
ROM PET' s is trivia l. 

Structure of an APPLESOFT tape 

One of the things \ hi ch make th e process fa irl y ·asy 1s 
the simple way APPL E s save progra ms. A bit is 
stored as one full cycle on tape . A short cycle is a zero­
bit one about twice a long is a one-bit , and leader i · 
sli ghtl y longer again. A byt is simpl y mad up of 
eight bits, unlike th PET, whi h ha a tart-bit a nd 
a pa rit y-bit. The hi gh-order bit co me first. 

A program is stor d as two blocks . The first is a 
length block. It contains four bytes: 

low-order ha lf of p rogram 1 ngt h 

high-order ha lf of program length 

fix d hexadecimal '55' 

checksum of the above. 

The checksum is form d by beginnin g with hexa­
decimal ' FF , then doing an exclusi ve-or on each 
byte of the block . 

T he second block contain the exact image of the 
progra m as it resides in memory. It is suffixed by two 
bytes, the second of whi ch is a check ·um form ed th · 
am way as for the len gth block . Th sc two bytes a re 

not count ed in th e progra m length . 
Each block is preceded on tape by about ten 

seconds of leader (long bits) and one zero-bit, and 
fo llowed by ome tap whi h is effec tively blank . 

Th other thing which makes th task easy is tha t 
both APPLESOFT and PET BASIC were written by 
Micro oft , and thu programs have exactl y the same 
form at in memory. 

The APPLESOFT Loader 

The program in listing 1 has many comments to 
point out the subtleties of how it operat s . The major 
fun ctions are : 

Initialize everythin T upon enu·y so th e program 
can be rerun if the re is a n error . 

Time the cycles passing the head on the cass tt 

Throw away the first 'bit '. 

W ait for the 'start-bit'. 

Convert !he statement pointers if the program 

was casset te APPLESOFT. 


Tra nsla te the BA IC w k ns. 


Conven th e sta t m nt pointers from beginni ng a t 

hexadecimal 080 1 to hexadecim al 050 1. 


Move th e progra m down from 080 1 to 0501. 
(Th· code to do thi s is a t th ta rt of the progra m , 
ince pan or th loader is overlaid .) 

Memory Requirements 

The load r reads programs in to th t' am locat ion as 
ROM -ba.·cd APPLE OFT. Th is is h ·xaclec im al 0801, 
whi his just above th : rce n on a n AP l LE . Howevl'r, 
by the time the process is completed , th e program has 
shuffled down to 040 1. Thus , on an 8K PET you 
can load 6K of program t xt. Ignoring memory 
differen s due to co n e rsion , you ha \'l' an add itional 
l K ava ilab le for a riab l s .. PPLE FT is a l o 
ava ila ble as a loadabl ' program (as opposed to ROM) , 
in which case the APPLE requ ires 11 K more th an th C' 
PET to hold the a me program . 

Program Operation 

The st ps LO load an APPLE OFT program a re: 

From BASIC, load th APPLE OFT LOADER ' . 

T ype RU , but don ' t press R ETU R . 

Po ition th e APPLE tape at th e begi nnin g of th· 
tone for the program you want. For the first 
program on a tape ju t do a rewind. Otherwi s , 
you will need an audio casse tte-p layer. The 
per ·on who prov id ·d the APPLE tape should be 
able to ·how you how co position a ta p , sin e 
they do it a ll th· tim e. 

Press PLAY and wa it 3 LO 9 se ·011ds. 

Press RETU R . 

There a re seve ral possibl results . The good one is 
th a t the PET di pla ys ' OK ' and ' R ·A DY .'. Stop 
the tap· and t pe 0 (zero) and RET RN . This 
deletes line zero , which is the last r mnants of the 
loader. th is is safe even if the APPLE program has a 
line ze ro , sin ce only the first one is d leted. The 
APPLE program is now ava il able for a ny required 
convers ion. (See below) 

About half the time a ques tion -mark will print. 
This is fo llowed by a ' BRK ', which put you in 
the machine-la nguage monitor on the upgrade- ROM 
PET . Type ' X ' to r turn to BASI and try aga in . 
There was a checksum error on the len gth block. 
The error was possibl y caused by th e ta pe being 
po itioned incorrec tl y. If you obtain th · ques tion ­
mark a ouple of times, try changing th ' 3E ' 
(decimal 62) whi h is s tored at hexat!e ·imal E8 1 l 
by the routine name I ' I IT' to ' 3C ' (dec imal 60). 
The APPLE is not cons istent on wheth er a cycl e 
is 'low-high ' or ' high-low'. Since the 1 ader on ly 
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Skyles Electric Works 

Presenting the Skyles MacroTeA 

Enhanced Monitor 
By having 16 powerful commands: 

A Automatic MacroTeA cold s1ar1 frorn Monuo1 


z Au tomatic MacroTeA warm s1ar 1 from Mon11or. 


F Loads fr om tape ob1ect code prograrn 


S Savn to 1ape ob1ect code between toca11ons 

soec:il•ed 


O 01,anemblH ob1ec1code t>ac to source 111.ung 


M 	 01,play' 1n memorv ob1ect code 11an1n9 at selected 

loca tion The normal PET screen ed11 may be used 

to change the ObJKt code. 


R Displays 1n regi ster. Con tentJ mav be changed using 

PET screen edu caoabili t 1es. 


H Hunn metno1v tor a particular group o l ob1ec1 

codes 


w Allows you to walk 1hrougti the tHogram Ont' \leP 


B B1e3lc:po1n1 to occur aller soeclfoed number of 

passes past spec1f1ed address . 


a Stan on spec ified address Ou1t 1f STOP key or 

breal<po1nt occur \ . 


T Tn1nslc1s a program or part o t a P'ogrnm from one 

memory area 10 ano 1her 


G Goll Runs mBCh1ne language pr01Jr1m ' tarting at 

selected loc:Jt10,, 


x E••U t>aelit to BASIC 

Display memorv and decoded ASCII charac ters. . 


Pack Htlll memory with soec1fied bv 1e 

What are the other 
unique features of the 
MacroTeA? 
• 	 Labels up to 10 characters in length 

• 	 50 different symbols to choose hom for each character 

• 	 101
" dlf lerent labels pm.sible 

• 	 Crea1c executable ob1ect code m memory or 

s tore on tape 


• 	 Text editor may be used for composing len ers. 

manuscripts. e tc. 


• 	 Text mav be loaded and stored from tape or disc 

• 	 Powerful two·cas.seue dupl icator funct ion 

• 	 String search capabili ty 

• 	 Macros may be nested 32 deep 

• 	 25 Assembler psuedo·ops 

• 	 5 Condit ional assem bler psuedo·ops 

• 	 40 Error codes to pinpoint problems 

• 	 16 Err or codes related to Macro' 

• 	 Warm·start button 

• 	 Enhanced monitor wi th 16 commands 

Text Editor 
To help vou wri te your program, MacrnlcA mcludes a 
powerful tex t editor with 34 command function s: 

AUTO 

NUMBER 

FO RMAT 

COPY 

MOVE 

DELETE 

CLEAR 

PRINT 

PUT 

GET 

DUPLICATE 

HARD 

ASSEMBLE 

PASS 

RUN 

SYMBOLS 

SE T 

D ISK 

ED IT 

FIND 

MANUSCRIPT 

BREAK 

USER 

umbers hne\ au lor'la11taliv 

Au1om1111cfillv renumbers Imes 

OulPuU IC • I t ill' 1n eas't' · IO read columm 

Copu'.'s J line O! group o' hnes 10 a t1t'w 

loca tt on 

Moves a hne 01 group ot l ines 10 a new 
loca1ion 

Dele tes a lulc 01 group of Ones 

Cl~tHS !he I • I ht.: 

Prinn a rm c or 111ouo oi l111es 10 
1nePET scrt!t-n 

Sa11es a hne or qrou1• ol l1nes ot tf"ll:t on 
the 1auc 101 d•s c l 

Loads a p1 ev1ous lv sa11ed line or g1ouu ot lines 

of 1e-.1 ftom t he laPe lor d isc ) 

Copies 1cw1 h ie modules ltom one nmc 
1cco11lc1 10 1he 01hc1 Stoos on ~uec• flc 

modules 10 allow Changes belor~ 11 1\ dunl1 
ca1ed This command ma":es .an unluntlt'<l 
1eng1h program (le.1 Mel p1ac11cal 

Prrnu. oul te,1 !tie on printer 

AS5embles 1ex1 l1le with or w1 t hou1 3 hU1ng 
Assemblv may be rnec1'1ed for 1he oh1ec1 code 
h>rogram) t o be recorded or PIJced 1n Rt.M 
m emory 

Docs 'econd plus o t assembly . Ano1t iu1 
comnrnnd 1h111 mal<es unhm11ecl tong1h h"Nt 

Iti es Isource codu) prac11cal 

Runs lexecu u~sl a p1ev1ously anemiJletJ 
program 

Pr inn out tne wmbol 1ab le !label l1lel 

G.ves compleie conuol or the..,. and lornoon 

o f lhr 11!lll tile (source filel. label Ille (wmbol 

t ab~e) and reloca1itblr buffe r 

Gives comolt:ie access 10 lhe eleven DOS 
commarlds , 
PUT GET 	 NEW INJTIALIZ E 
DIRE ::TORV COPV DUPLICATE 
SCRATCH 	 VALIDATE R ENAME 
ERR OR REPORT 

Qlter1 unbt!hevabl v powerful search and reolaCt'" 
capab1hty Manv hu ge computer ~nernblers 

I•<" in ;s •oPh•ll•Cll•On 
Searches tt.. Or.i1lon:tlly•xl lite tor dt>fined Slfjng.s 

Fast...Fast Assembler 
811ef ly . the pseudo·ops are . 
• 	 BA Command\ the assem bler to begin o tacing assembled 


code wht:r e • nd1c~11ed 


• 	 CE Co"1marios ,,,,. anl!rn l.l ler 10 con11nue aneml) ly unless 

ce1ta in St!llOU\ t'lfOIS OCCUI All errors art pr1n1W OUI 


• 	 LS Cot11mant1s th .Jnemllhir 10 uart 11 \ling •ou1cr fte .,1 

l11cl lrom mu potr'\I on 


• 	 LC Co..,,manch 1he anl!m h ler 10 uop l1s1 source f!t::AI l1lel 

from thu '101n1 1n 1 h~ program 


• 	 CT Co"llmand~ 1t1e assem b ler 10 con 1mue 1ha1 source 

orogrnm l1ex1 hlel on tape . 


• 	 OS Comm.lnth lhc anemhle1 10 s101e 1he ob1ec1 code 1n 

memory 


• 	 OC Comma11ds th< anembll!r 10 no1 1101e ob1ec 1 codt: m 


merno1y 


• 	 MC Commands the Auemble r to store ob1ec 1 code.,, loca 
11on d llleren t horn the locat ion m wh ich 11 •S assembling 
ob1ecr code 

• SE 	 Commands the auemb ler to store an ex 1e rnal address 

• 	 OS Command~ 1he antJ mblt!r 10 \et a11de J btoclo. o l Horage 

• 	 BY Comma,,ds the auemtJler 10 siore da1a 

• 	 SI Commands tht assembler 10 Hore an 1n1erm1I add ren 

• 	 OE Command\ 1he anemble r to ca lcu la1e an e 111~nal label 

e•o ress1on 


• 	 DI Command' the assembler to calculate an m1ernal label 

exp ression 


• 	 EN ln lorms 1he anembler lhal th•''' the end ot 1hc 

progn1m 


• 	 EJ Comm•mds 1h1• anvmble r 10 e1ec1 to toP c l page on 

printer COO\I 


• 	 SET A U1rec 1ve no1 a pseudO·OP, d1tec:u the anemblers to 

recef1ne the value ol a label. 


Macro Assembler 
The macro pseudo·OPS include 

MD 	 This 11 n macro beginn ing 1n11ruc11on del ir1111on 

ME 	 Th1\ ' 'end of a macro ins1r uc11on <Je f1n111on 

EC 	 Do no t ou 1put mac10..gene ra ted code 1n sou·c0 

listing 

ES 	 Do ou 1pu1 macro.generated code in source 

conditional Assembler 
ptin1s them a nd counu 1hem. 1.e .. this command The cond itional assembly pseudo ·ops are : 
counts number o f characte rs 1n 1 x1 fill.' 

Etimmate\ line numbe rs on PRINT and HARO 
command Mak.cs MacroTea a true and powC1· 
fu l Text Editor 

IEO 

INE 

Brealu to the Monitor oor11on of Macro ea 
A rt11urn 10 Te:1111 Ed1 1or w1 1hou1 lo~\ o l le'-1 

IPL 

'' DOUlble 

Improves ot 1a1lors MacroTea·s To:1 Ed11or 
to user's needs . " Do •! •yourself " command 

IMI 

II the label ev. pr ession is equal to iero, 
assemble 1h is block. ol source code !text file I. 
II !h i! label ex pr ess io n is not equa l to tero , 
anemble 1h1s block ol source codl' (sext lilel 

If 1he ll'lt>el e.-.press1on 1s p0s1 t 1ve. anemb le this 
tllock ol 'ource code 
11 the label e 1CPress1on is nega 11vt. ;ustmble 
ttus block ol ' ource code, 

Thi''' 1ne end ol a block o f source code. 

...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 circuit 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 magnitude at anywhere near 
this price. $395.00 * 

·catiforn1a residents . p lease add 6°10 or 6.5°.o sa les tax as req uir ed 

VISA, MASTERCHARGE ORDERS CALL (800) 538-3083 (except Ca lifornia residents) 


CALIFORNIA ORDERS PLEASE CALL (408) 257-9140 


231 E South Whisman Road 
Skyles Electric Works Mountain View, CA 940411 

(415) 965-1735 
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notices one Lrans1t1on per yclc, catching th wron g 
one gives iL ha lf of that bit a nd ha lf f thi s bit. 
Garble is the result. Fortunately, the program block 
always seems to be consistent with the length block. 
The time sp nt establi shin g which way to go is 
slight, s in c th length bl o ·k e nds abo ut J l cconds 
in to the tape . 

You may ge t the message 'TOO BIG immedia te­
ly after readin g the length block , which means the 
program won ' t fit into ava il abl e mem ory. 

The worst result is th at th e PET di ·pl ays ' BAD'. 
This m eans that there wa , a checksum error on the 
program block. It is necessary to reload the loader , 
and pe rha p · to reset th e P ET. I didn t cc this 
result until I had succe d d in loading about 30 
APPLE program s . Th APPLE tentls to like tapes 
which are a little ' quiete r than PET tapes , so you 
might try getting a loude r copy of the program. 

Now the Fun Begins 

Unfortunately, cassette tape format i not th only 
difference between th PET a nd the APPLE. After 
deleting line 0, you have a program 1 aded . You can 
list it , chang it or save it. But will it run ? The 
answ r is maybe . It can happen . But some program , 
will be hopeless. The APPLE ha a vel·y fancy graphi s 
system , a nd APPLESOFT supports it. All the graphics 
commands a re transla ted into CMD (wh ich the 
APPLE doesn't have). If there are any o f th ese in the 
program you just loaded you may have big trouble. 
Perhaps th p rson who gav you th APPLE tape can 
help you convert it , bu t it may not be worth the 
effort . 

There a rc several o the r BASIC commands on the 
APPLE which are no t ava il ab le on the PET. The 
loade r tran sla tes most of these into VERIFY which 
is not supported by the APPLE . There are a fe w 
APPLE commands which are ve ry ea y to con ert to 
the PET. The loader does ' phony' translations on 
these. And fin a ll y, th ere ar co mmand s which trans­
late exactly, but do not give the same re. ult. The 
worst pa rt of try in g to corr· ·t these cliff rences is 
that a line of BASIC can be 239 characters long on 
the APPLE, ve rsus 80 on the PET. The longer lines 
will run just fin , but can no t easi l) be changed 
using the PET scr en ed it r. Thus you have to split 
this type of line into multiple lines. 

The whole process will be greatly helped if you 
have an ex tended BASIC ' hich includes the 
commands FI D and RE MBER . T hi s a llows you 
to FI D com ma nds whi h could cause prob lems, and 
split progra m lin es without concern abo ut smearing 
ex isting lin s. 

Space doc no t permit a complete tutorial on 
con vert ing APPLE OFT programs. H w v r ignor­
ing gra phi s, here are som sugge tions: 


Commands with no PET equivalent 


DEL - To delete program lines · unlikely to be im­

bedded in a program sine it a lso stop execution . 

TRACE 
NOTRACE - Usage obvi us. Not need ed in a workin g 
program . 

POP - Cane 1 a GOSUB. This is an atrocious 

technique. 


HIMEM - t top of mcm ry. Cou ld I · replaced 

with POKE's but is unlike ly to be in a p11rc BASIC 

program which doesn't us graphics. 


LOMEM - Set bottom of memory. Within a program 
it will probably cause th p rogra m to fail ven on 
the APPLE). 

ONERR 

RESUME - R eplace w ith programmed edi ting. 


SPEED= - Sets display rate. R eplace with d elay 

loops in key lo a tions if nc ·sary . 

& - Doc a jump to a ma ·bin e- la nguagc routine 

which the user must es tabli ·h . Not pan of normal 

BASIC programs . 


NORMAL 

FLASH 


INVERSE - Adjusts the video mode for sub quent 
PRINT sta t ments. The eq uivalent to INVERSE is 
specified within the text o n the PET. 
Commands with phony translation 

TEXT/CONT - TEXT s ts the ' tex t window' to 
be the whole creen. CO T has no fun cti n within a 
program, so it i · substituted. A program it h multipl e 
TEXT sta t m nts probably cha nges the si~ of the 
' text window' with POK E sta tements in rd r to 
print h acl ings once, a nd th ·n change what appear 
under th m with PRI T tat ements. 

HTAB/NEW - EW has no function within a pro­
gram exce pt to make it commit suicide. HTAB 
i like TAB, b ut does not a ppear in a PRINT 
sta tem ent. H TAB n can be d irec tl y com ·cr t cl to 
PRI TTAB(n-1); a lthough it can ve ry ften be moved 
into an adjacent PRINT statement. 

HOME/OPEN - OPEN is no t support d by APPLE­
SOFT. HOME cl ars th e ' t 'X l window ' so it can 
usua ll y be replaced with PR TNT" cir". 

VTAB/CLOSE - C LOSE i not upponed by APPLE­
OFT. VTABn positions the cursor on line ' n'. Pro­

gram s which use TAB usuall y have 1 ts f them, 
so a t the sta rt or the program de fin e a str ing, for 
exa mpl e DN$ , containin g a ' HOME ' charac:t r 
followed by 24 ' DOW . 1 hen replacc VTABn 
with PRI T LEFT$(D $,n)· 

STORE/SAVE 
RECALL/LOAD - It is assum 'cl th a t you wo n ' t b 
on verting programs with LOAD o r SA E in them . 

STORE and RECALL arc used to du mp matrices 
out to tape a nd read them back . Conver t by putting 
in the appr priate OPE PR! T#, CLO E or 
OPE I P T# CLOSE loops. 
Commands which may give different results 

PR#/PRINT# - Used to Jo 1-0 to clevic . thcr 
than the screen and keyboa rd . D efi nite ly no t equiva­
1 nt. 
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CALL/SYS - Used to invoke a machine-language 

program. Almost certainly will require cha nge. Note 

that CALL, WAIT, PEEK , and POKE on the 

APPLE may specify negative numbers. The address 

used will be 65536 minus the amount specified. 

This conv nti n is a carryover from integer-BA IC , 

and has no eq uivalent on the PErJ . The most popular 

CALL's on the APPLE are: 

-936 - clear the text window. R eplace by printing a 

screen-clear. 

-958 - clear the text wind w from the current print 

position. More difficult to repl ac . 

-868 - clear from the current print position to the 

end of th line. 


WAIT - W ait for an ex ternal ·vent. Will r quire 

rework since it references an act ual memory lo 'a ti n. 


POKE - Sets a specific memory locat ion to a particu­

lar value. Usually will require substantial rework. 


PEEK - Return the value stored in a spe ific memory 

locat ion. Will also require rework. 


USR - Another way to invoke a machine-language 

routine. 


RND - On the APPLE , RND(O) repeates the pre­

vious R D, unlike the PET, where it g n Tat ·s 

a trul y random number. 


GET - On the APPLE, thi waits for a key to be 

pressed. On the PET, a null string is returned if no 

key has b en pressed. To convert, make sure it is on 

a line by its ·If and add a test like this : nnnn GET 

A$: IF A$ = " ' THEN nnnn 

In the APPLE program there may be a PEEK at loca­

tion -16384 to see if a key is being pressed which 

can be combined with the GET. 


= - (Horror" If you can' t trust ' = ', what ·an 

you trust!) Ir the result of a comparison is us ·d a ' a 

number it will give a different result. For example , 

N = A = B sets to a value depending on 

whether A equals B. On the PPLE, an equal con­

dition gives a va lu e of l on th PET, equ a l giv s 

-1. 

ASC - Usually ASC of a le tter is 64 greater on th 

APPLE than on the PET. 

LIST - Terminates program execut ion on th e PET, 

bu1 not on the APPLE. 

INPUT - APPLESOFT allows INPUT of a null 

string. You may encou nter programs which invite 

you to 'PRESS RETURN TO CONTINUE ' . On 

the PET, of' 'O urse, you will obtain the 'READY.' 

prompt and yo u are out uf th ' program. Change the 

prompt to ' PRESS A KEY TO CO>JTI E', and 

replace the l PUT with a GET. 

- INPUT generates a question-mark prompt on rhc 

PET but not n the APPLE. 


BELL - On the APPLE, you can make the speaker 

beep by printing a control-G. No character appears 

on the scr en. On the PET j t prints as a reverse-G. 


TAB - Use one position I -. son the PET. 


PRINT - There ar a number of d ·ta il differences. 
For example, tab-fields (in voked with commas) are 
10 ·haracters wide on the PET versus a s quence 
of 16, 16 8 ,16 ,16,8 ... on the APPLE. A number 
is pre eded by a space and followed b a skip on 
th PET, but not on th APPLE. 

The Bottom Line 

Does it work? It sure does! As lon g as you avoid 
graphics, you can have a program up and running 
in short order. I was able to load o n Adventure ­
stylt: gam and ha e it completely running in less 
than half an hour . It ure beat key ing in 16K of 
program text. 

Many thanks must go to Keith Falkner of 
Toronto, who provided the description of' what 
an APPLE tape looks like , many tapes tc l st wi th , 
and a cess to the manual s describing APPLESOFT. 

Program Availability 
If you wish to obtain the program on tape please 
write me. Enclose $10, and I wills nd you the 
loader in Upgrad -ROM and Origina l-ROM ver­
sions, as well as the s urce in a format suitable 
for Carl Moser's ASSM/TED. For 32K PETS. this 
will be the whole program, for 16K there is no 
room for comments. 

0005 . LS 
0010 
0020 APPLESOFT LOADER 
0030 
0040 FOR USE ON THE COMMODORE PET/CBM 
0050 
0060 COPYRIGHT (C) 1980 
0070 GORD CAMPBELL 
0080 36 DOUBLETREE ROAD 
0090 WILLOWDALE, ONTARIO 
0100 M2J 3 Z4 
0110 
0120 TO ASSEMBLE USING CARL MOSER ' S 
0130 ASSM/ TED, REQUIRES 'S ET ' COMMAND 
0140 AND A 32K MACHINE, SINCE THE SOURCE 
0150 (INCLUDING COMMENTS) IS TOO LARGE 

TO FIT 
0160 INTO DEFAULT AREA , AND OBJECT 
0170 GOES INTO THE DEFAULT TEXT AREA . 
0180 , 
0190 WHERE . DE 1 
0200 USED FOR STORE INDIRECT 
0210 THE ONLY PART OF PAGE ZERO 
0220 WHICH IS SMEARED. IT DOESN ' T 
0230 MATTER, BECAUSE THE 'USR' 
0240 VECTOR SHOULD BE SET UP BY 
0250 ; ANY PROGRAM WHICH USES IT. 
0260 PGMEN . DE $2A 
0270 BASIC 'END OF PROGRAN ' 
0280 . 
0290 ; CHANGE THIS TO $7C AND YOU 
0300 ; ARE CONVERTED TO ORIGINAL ROM. 
0310 
0320 PRINT .DE $FFD2 
0330 PRINT ROUTINE 
0340 .BA $0400 
0350 .OS 
0360 HERE IS A BASIC PROGRAM. 

0400- 00 0D 04 0370 . BY 0 $0D 4 0 0 $9E 
0403- 00 00 9E 
0406- 31 30 35 0380 . BY '1056:' $80 
0409- 36 3A 80 
040C- 00 00 00 0390 .BY 0 0 0 0 
040F- 00 

0400 
0410 IT READS '0 SYS1056:END' 
0420 
0430 
0440 -- VARIABLES 
0450 . 

0410- 00 00 00 0460 LENGTH .BY 00 00 00 00 
0413- 00 
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0414 - 00 00 

0470 
0480 
0490 

; llPPLESOFT ' LENGTH ' BLOCK 
; IS STORED HERE 
STLEN . SI 0 

0471­
0474 -
0476­

/ID 
85 
AD 

16 
01 
17 

04 

04 

1370 
1380 
1390 

LOI\ STLOC 
STA *WHERE 
LOI\ STLOC+l 

0500 ; LENGTH OF CURRENT BLOCK 0479­ 85 02 1400 STA *WH ERE+ l 
0416 - 00 00 0510 STLOC .S I 0 1410 

0520 ; WHERE I T GOES 1420 END OF INITIALIZATION 
0418­ 00 0530 

0540 
CHAR .BY 0 
; CURRENT CHARllCTER 047B­ A0 08 

1430 
1440 

, 
INI'l'Y LOY #8 

0419­ 00 0550 MODE . BY 0 0470- 112 00 1450 INI'l'X LOX #0 
0560 WHICH llCTIVITY NOW: 047F­ EB 1460 COUN1' INX 
0S70 0 - SYNCHRONIZING 1470 COUNT HOW MANY TIMES 
0580 l - LEADER 14B0 THROUGH THE LOO P 
0590 ;, 2 - DATA 04B0­ 2C 11 EB 1490 BIT SEBll 

041A­ 00 0600 BLOCK . BY 0 1500 HAVE WE A TRANSITION YET? 
0610 ; WHICH BLOCK: 04 83 - 10 Fl\ 1Sl0 BPL CO UNT 
0620 0 - LENGTH BLOCK 1S20 BRl\NCll BACK IF NOT YET 
0630 , 1 - PROGRllM BLOCK 04BS­ AD HJ EB 1S30 LOA SE B10 

041B­ 42 41 44 0640 BAD . BY ' BAD ' 1S40 RESET THE 6S20 
041E­ 4F 4B 0650 OK . BY 'OK' 04BB­ AD 19 04 1SS 0 LOA MODE 

0660 
0670 
06B0 

CHECKSUM MESSAGES 

*** ENTRY POINT "** 
04BB-
0480­

FO 
C9 

2C 
01 

1S60 
1S70 
15B0 

WH/\T WERE WE DOI!lG? 
BEQ STARTUP 
CMP u 

0690 
0700 
0710 

MUST BE AT $0420 
FOR THE 'BAS IC' PROGRAM 

048F-

0491­

FO 

E0 

20 

40 

1590 
1600 
1610 

BEQ STARTBIT 
REAL D/\TA NOW 

CPX #S40 
0720 0493­ 30 03 1620 BMI ZEROBIT 

0420 - 4C SO 04 0730 JMP !NIT 049S­ 38 1630 SEC 
0740 SKIP PAST CODE WHICH MOVES 0496 - BO 01 1640 BCS SETBIT 
07S0 THE PROGRAM DOWN FROM S0B01 16S0 ; ** ALWllYS GOES *+ 
0760 TO S0S01. THIS CODE IS NEEDED 049B­ lB 1660 ZEROBIT CLC 
0770 
07B0 
0790 

BECAUSE WHEN LINE ZERO (THE 
PHONY BASIC PROGRAM) IS DELETED 
'END OF PROGRllM' ETC ARE ONLY 0499- 2E lB 04 

1670 
16B0 
1690 

; THE CARRY BIT NOl·I INDICATES 
; WHETHER WE GOT A ZERO OR ONE 
SETBIT ROL CHAR 

0B00 ADJUSTED BY ONE PAGE MAXIMUM . 1700 ROTATE IT INTO TllE CHARACTER 
0Bl0 049C­ 88 1710 DEY 
0B20 ~IOVE PROGRAM DOWN 3 PAGES 1720 FINISHED THIS CH ARA CTER? 
0830 ; 0490­ 00 DE 1730 BNE INITX NO 

0423­ A9 08 0840 HOVE LOA rn 049F­ AD 18 04 1740 LOI\ Clll\ R 
0425­ BS 
0427­ A9 
0429­ BS 

02 
05 
2B 

08S0 
0B60 
0870 

STA *WHERE+! 
LOA •s 
STA *PGMEN+l 

04A2 -

04114­

91 

CE 

01 

14 04 

17S0 
1760 
1770 

STA (WH ERE ) , Y 
STORE THE CH/\ R/\C TER 

DEC STL EN 
042B­ 1\0 00 08B0 LOY #fl 1780 REDUCE CHARACTE R COUNT 
0420- B4 01 0890 STY *WHERE 04A7 - 00 0B 1790 BNE EX TCHAR 
042F- 84 2A 0900 STY *PGMEN 04A9­ AD 15 04 1800 LOA STL EN+l 
0431 - Bl 01 0910 MOVLP LOI\ (WHERE) , Y 1810 FINISHED THIS BLOCK? 
0433­ 91 
0435­ E6 

2A 
21\ 

0920 
0930 

ST/\ (PGMEN), Y 
INC *PGMEN 

04AC­
04AE­

F0 
CE 

19 
J.S 04 

1820 
1830 

BEQ FI MODE 
DEC STL EN+l 

0437­ DO 
0439- E6 

02 
2B 

0940 
0950 

BNE MOVOK 
INC *PGMEN+l 

04Bl­ E6 01 1B40 
1850 

NEXTCH/\R INC *Wll ERE 
INCREMENT DATA POI TER 

043B­ AS 2A 0960 MOVOK LOA *PGMEN 0483­ DO C6 1860 BNE INI'l'Y 
0430- cs 2C 0970 CMP *PGMEN+2 04BS - E6 02 1870 INC *WH ERE+l 
043F­ 00 07 0980 BNE INWHERE 04B7­ 00 C2 18B0 BNE JNITY 
0441­ AS 
0443­ cs 

2B 
20 

0990 
1000 

LOA *PGMEN+l 
CMP *PGMEN+3 04B9­ EE 19 04 

1890 
1900 

, ** /\LW/\YS GOES ** 
STARTUP INC MOD E 

044S­ 00 
0447­ 6'3 

01 1010 
1020 

BNE INWHERE 
RTS ; FINISHED 04BC- DO BF 

1910 
1920 

; TllROW A\ol/\Y FI ST TRANSITION 
BNE INITX 

044B­ E6 01 1030 INWHERE INC *WHERE 1930 , ** ALIAYS GOES •* 
044A­ 00 ES 1040 BNE MOVLP 04BE­ E0 40 1940 STARTBIT CPX fr$4 0 
044C- E6 
044E­ 00 

02 
El 

10S0 
1060 

INC *WHERE+l 
BNE MOVLP 04C0 - HJ BB 

1950 
1960 

; IS IT /\ START BI T? 
BPL INI TX NO 

1070 ** ALWl\YS GOES ** 04C2­ EE 19 04 1970 INC MOD E 
10BO 04CS­ DO B6 19BO BNE INITX 
1090 INITIALIZATION 1990 ; ** ALWAYS GOES ** 
1100 04C7­ AD 11\ 04 2000 FINMODE LOA BLOCK 
1110 
1120 
1130 

SET UP POINTERS ETC 0 ENTRY 
so IF WE HAD A BAD LOAD , WE 
CA TRY fo.GAI BY EN'IERI G ' RU ' 04CA­ DO 62 

2010 
2020 
2030 

; WE .:'UST LOADED A BLOCK . 
; WHICH ONE WAS IT ? 

BNE LOA DED 
1140 ; 04CC­ A9 FF 2040 LOA ~SF F 

04S0­ A9 04 USO INIT LOA #4 04CE­ 40 10 04 20SO EOR LENGTH 
0452­ BO 14 04 1160 STA STLEN 2060 CHECKSUM ON LENG TH BLOCK 
045S­ Bo 
04SB­ A9 

17 
10 

04 1170 
1180 

ST/\ STLOC+l 
LOA #$ 10 

0401­
0404­

40 
40 

11 
12 

04 
04 

2070 
20B0 

EOR LENGTH+ l 
EOR LENGTIH2 

04SA­ 80 16 04 1190 STA STLOC 0407­ CD 13 04 2090 CMP LENGTH+3 
0450­ A9 00 1200 LOA ~0 04DA - F0 07 2100 BEQ NEX 'rBLK 
045F- BO 
0462 - BD 
046S­ 80 
0468­ 78 

1 5 
19 
1/\ 

04 
04 
04 

1210 
1220 
1230 
1240 

STA STLEN+l 
STA ·\ODE 
STA BLOCK 
SEI 

04DC­

04DE­

/\9 

20 

3F 

D2 FF 

2110 
2120 
2130 
2140 

LOA ~$3 P 

BAD LOAD: PR! T QUESTION M/\RK 
/\ND QUIT WITH A 'BRE/\K ' 

JSR PR! T 
12SO DISABLE INTERRUPTS 04El­ 58 21SO CLl 

046~- AD 10 EB 1260 LOA SE810 216 0 QUIT NOi~ 

1270 CLEAR 6520 04E2 - 00 2170 BRK 
046C­ A9 3E 1280 LO A ii$3E 04E3 - AD 10 04 2180 NEXTBLK LOA LENGTH 
046E­ BO 11 EB 1290 STA SEBll 2190 ; I I TIALIZATION FOR PROGRAH LOAD 

1300 MAKE 6520 RESPOND TO 04E6­ BO 14 04 2200 STA STL E 
1310 LOW TO HIGH TRl\NSITION 04E9­ AD 11 04 2210 LOI\ LENGTll +l 
1320 04EC­ BO lS 04 2220 STA STL EN+ l 
1330 FOR SOME TAPES THE ' 3E' 04EF­ EE 14 04 2230 INC STL EN 
1340 
1350 

ABOVE MUST RE/\D ' 3C ' 
(IE . HIGH TO LOW TRANSITION) 

2240 
2250 

LOAD CHECKSUM TOO 
MUST GO TWO BYTE S PAST 

1360 2260 THE END OF THE llCTU/\L PROGRAM 
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04F2 -
04F4­
04F7 -
04FA­
04FC­
04FF­

DO 03 
EE 1 5 
EE 14 
DO 03 
EE 15 
1\9 08 

04 
04 

04 

2270 
22B0 
229 0 
2300 
2310 
2320 
2330 

LENl 

LENOK 

BNE LEN l 
INC STLEN+l 
I NC STLE N 
BNE LE NOK 
INC STLEN+l 
LDI\ #$08 

0591­
0593­
0596­
0598-
0591\­

B5 
l\D 
C9 
F0 
A(J 

02 
02 
0B 
16 
01 

08 
3170 
31B0 
3190 
3200 
3210 
3220 
3230 

ST/\ *WHERE+l 
LDI\ $0802 
CHP " $0B 
BEQ TRANS 

CASSLP LDY #1 
IT ' S CASSETTE APPLESOFT 
ORIGINAL ADDRESS Wl\S $3001 

2340 
2350 
2360 
2370 

l\LWl\ YS LOAD l\T $0801 
IF IT'S CA SSETT E APPLESOF T 
CONVERT IT LATER 

059C­
059E-

01 
F0 

01 
E£l 

3240 
3250 
3260 
3270 

LOI\ (WHERE) , Y 
BEQ Cl\SSREL 

ON TH E SECOND PASS , IT LOOKS 
LIKE ROM l\PPLESOFT 

23B0 OSAO­ 38 3280 SEC 
0501­
0503­
0505­
0507­

85 02 
1\9 01 
85 01 
115 35 

2390 
2400 
2410 
2420 

STI\ 
LD/\ 
ST/\ 
LD/\ 

*\1HERE+l 
:1 $01 
*WHERE 
*PGMEN+ll 

05Al­
05113­
051\5­
05116­

E9 
91 
1\1\ 
BB 

28 
01 

3290 
3300 
3310 
3320 

SBC 
STA 
TAX 
DEY 

gs2a 
(WHERE), Y 

0509­
050C-

CD 
DO 

15 
13 

04 2430 
2440 
2450 CHECKING 

CMP STLE N+l 
BNE DIFFPAGE 
ON WHETHER THERE IS 

051\7­
05A9­
05AB-

Bl 
85 
B6 

01 
01 
02 

3330 
3340 
3350 

LDI\ 
ST/\ 
STX 

(WHERE) ,Y 
*WHERE 
*WHERE +l 

2460 ENOUGH MEMORY . 05AD­ 4C 9A 05 3360 JMP CASSLP 
050E­ AD 14 04 2470 LDI\ STLEN 05B0 - A0 00 3370 TRANS LDY ~ 0 
0511­
0513­
0515­
0Sl7­
051A­
0510­
051E­

0520 -
0521 -
0523­
052S -
0528­
052B-
052E­

052F­

0531 -
0534­
0536­

0539­
053B­
0530­
053F­
0542-
0544 -
0546 -
0549­

054C­
054E­
0550­

0552­
0554 -
0556 -
0558-
055A­
0550­
055F­
0561­
0564 -
0566­
0568­
056A­

0560­
0570­
0573­
0576­
057Y ­

057C­
057F­

0582­
0585­
0588-
058B­
0580­
058F-

cs 34 
90 0E 
A2 06 
BD SF 06 
20 02 FF 
CA 
10 F7 

60 
90 F2 
A9 00 
BD 1 9 04 
EE l A 04 
4C 7B 04 
58 

115 01 

SD 16 04 
AS 02 
BO 1 7 04 

A9 08 
85 02 
119 05 
SD 02 04 
A9 01 
85 01 
SD 01 04 
SD 19 04 

A9 FF 
A0 00 
51 01 

E6 01 
Dlil 02 
E6 02 
A6 01 
EC 16 04 
00 Fl 
1\6 02 
EC 17 04 
00 Ell 
Dl e1 
F0 15 
AD lB 04 

20 02 FF 
l\D lC 04 
20 02 FF 
AD lD 04 
20 D2 FF 

4C BB 05 
/ID lE 04 

20 D2 FF 
AD lF 04 
20 02 FF 
A9 01 
85 01 
1\9 0B 

2480 
2490 
2500 
2Sl0 
2520 
2530 
2540 
2550 
2560 
2570 
25B0 
2590 
2600 
2610 
2620 
2630 
2640 
2650 
2660 
2670 
2680 
2690 
2700 
2710 
2720 
2730 
2740 
2750 
2760 
2770 
2780 
2790 
2800 
2810 
2820 
2830 
2840 
2850 
2860 
2870 
2880 
2890 
2900 
2910 
2920 
2930 
2940 
2950 
2960 
2970 
2980 
2990 
3000 
3010 
3020 
3030 
3040 
3050 
3060 
3070 
3080 
3090 
3100 
3110 
3120 
3130 
3140 
3150 
3160 

CMP *PGMEN+lO 
BCC MEMOK 

MEMBl\D LDX #6 
MEMC HR LDI\ TOOBIG , X 

JSR PRINT 
DEX 
BPL MEMCHR 

; MESSAGE DISPLAYED: QUIT NOW 
RTS 

DIFF PAGE BCC MEMBl\D 
MEMOK LDI\ #$00 

ST/\ MODE 
INC BL OCK 
JMP INITY 

LOADED CL ! 
; l\.LLOW INTERRUPTS NOW 

LDI\ *WllERE 
; SET HIGH ADDRESS 

ST/\ STLOC 
LDll *WHERE+l 
STA STLOC+l 

INITIALIZATION FOR CHECKSUM 
AND PROGRAM LINKAGE 

LDI\ #8 
STA *WHERE+l 
LDI\ #5 
STA S0402 
LDA #1 
STA *WHERE 
STA $0401 
STA MOD E 

;NO\'/ USE ' MODE' l\S QUOT E- MODE FLl\G 
VALUES ARE: 

0 - CURRENTLY INSIDE QUOTES 
1 - NOT IN QUOTES 

LD/\ :i SFF 
LDY rn 

CHKLOOP EOR (WHERE) , Y 
; CHECKSUM Cl\LCULl\TION 

INC *WHERE 
BNE CHKEND 
INC *WHERE+l 

CHKEND LDX *WHERE 
CPX STLOC 
BNE CHKLOOP 
LDX *WH ERE+l 
CPX STLOC+l 
BNE CHKLOOP 
CMP (WHERE) , Y 
BEQ CHKOK 
LDA BAD 

PRINT 'BAD' 
JSR PRINT 
LD/\ BAD+l 
JSR PRINT 
LDA B/\D+2 
JSR PRINT 

; DO THE REST ANYWAY 
JMP CASSREL 

CH KOK LD/\ OK 
; PRINT 'OK ' 

JSR PRINT 
LDI\ OK+l 
JSR PRINT 

CASSREL LDA n 
STA *WHERE 
LDA :a 

05B2 -
05134 ­
05B5­
05B7 -

05BB -
05BI\­
05BC­
05BF­
05Cl­
05C3­

05C6 -
05C9 -
OSCB­

05CD­
05CF­
0501­
0502­
0504­
0506­

0508­
05DA­
05DD­
05DF-
05E2­

05 E4­
05E7­

05E9­
OSEC­

05EE­
05EF-

05Fl­

05F4­
05F6­
05F8-
05FA­
05PC­
05FE­

0601­
0603­
0605­
0608­
060A­
060C­

060F­

0612­

0615­
0617­
061A­
0610­
061F­
0622 -
0625­

Bl 
1\1\ 
00 
CB 

Bl 
00 
4C 
A0 
Bl 
BE 

SD 
1\0 
E6 

00 
E6 
BB 
00 
Bl 
C9 

D0 
AD 
F0 
CE 
F0 

EE 
00 

AE 
F0 

1\1\ 
10 

BD 

91 
E6 
00 
E6 
AS 
CD 

00 
A5 
CD 
00 
A9 
SD 

4C 

EE 

00 
EE 
EE 
00 
EE 
AD 
85 

01 

08 

01 
03 
12 
01 
01 
16 

17 
04 
01 

02 
02 

F7 
01 
22 

OF 
19 
05 
19 
12 

19 
OD 

19 
08 

OS 

00 

01 
01 
02 
02 
01 
16 

Dl 
02 
17 
CA 
01 
19 

B0 

16 

03 
17 
16 
03 
17 
16 
2C 

06 

04 

04 

04 

04 

04 

04 

07 

04 

04 

04 

05 

04 

04 
04 

04 
04 

3380 
3390 
3400 
3410 
3420 
3430 
3440 
3450 
3460 
3470 
3480 
3490 
3500 
3510 
3520 
3530 
3540 
3550 
3560 
3570 
3580 
3590 
3600 
3610 
3620 
3630 
3640 
3650 
3660 
3670 
368 0 
3690 
3700 
3710 
3720 
3730 
3740 
3750 
3760 
3770 
3780 
3790 
3800 
3810 
3820 
3830 
3840 
3850 
3860 
3870 
38B0 
3890 
3900 
39lll 
3920 
3930 
3940 
3950 
3960 
3970 
3980 
3990 
4000 
4010 
4020 
4030 
4040 
4050 
4060 

LDA (WHERE), Y 
TAX 
BNE NOT EN 
!NY 

LAST LINE OF TOKENS DONE? 
LDA (WHERE) , Y 
BNE NOT EN 
JMP TOR DONE 

NOT EN LDY a 
LDI\ (WHERE), Y 
STX STLOC 

; SET END OF CURRENT LIN E 
STA STLOC+l 
LDY ~4 

TOTXT INC *WHERE 
; STEP PAST POI NTER 
; AND LINE NUMBER 

BNE WHOK 
INC *WHERE+l 

WHOK DEY 
BNE TOTXT 

TRLOOP LDA (WRERE),Y 
CMP ~ $22 

; IS I T /\ QUOTE? 
BNE NOQ 
LDA MODE 
BEQ MODEON 
DEC MODE 
BEQ NXTCHAR 

; ** ALWAYS GOES ** 
MOD EON INC MODE 

BNE NXTCHA 
** ALWAYS GO ES **. 

NOQ LDX MODE 
BEQ NXTCHAR 

BRANCH IF WE ARE IN QUOTES 
TAX 
BPL NXTCHAR 

ONLY TRANSLATE TOKENS 
LOI\ $0700 , X 

TRANSLATE FROM TABL E 
STA (WHERE) , Y 

NXTCHAR INC *W HERE 
BNE WHEOK 
INC *WHERE+l 

WHEOK LOA *WHERE 
CMP STLOC 

; HAVE WE FINISHED THIS LINE? 
BNE TRLOOP 
LD/\ *WHERE+l 
CMP STLOC+l 
BNE TRLOOP 
LDA U 
STA MO DE 

RESET QUOTE MODE FLl\G 
JMP TRANS 

; FINISHED TOKEN TR/\NSLATION
TOK DONE INC STLOC 

INCLU DE THE ' 00 00 ' (END OF 
PROGRAM) IN THE LENGTH 

BN E MORLOC 
INC STLOC+l 

MORLOC INC STLOC 
BNE LOC DON 
INC STLOC+l 

LOC DON LDA STLOC 
STA *PGM EN+2 
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0627­ as 2 E 407 0 STA *PGMEN+ 4 07B2­ ar 49S0 .BY $8F RE M 
0629­ AD 17 04 40 80 LOA STLOC+l 07B3­ 90 4960 .BY $90 STOP 
062C­ 38 4090 SEC 07B4­ 91 4970 .BY $91 ON 
0620­ E9 03 4100 SBC C$ 03 07BS - 92 4980 .BY $92 WA I T * 
062r - as 20 4110 STA *PGMEN+3 07B6­ 93 4990 .BY $93 LOAD 
0631­ 85 2F 4120 STA *PGMEN+S 07B7­ 94 S000 .BY $94 SAVE 

4130 07B8­ 96 S0 10 .BY $96 DEF 
4140 SET UP PROGRAfl LINKS POR 07B9­ 97 S020 .BY $97 POKE * 
41S0 MOV E FROM $0S01 TO $0S01 07BA­ 99 S030 . BY S99 PRINT 
41 60 07BB­ 9A S040 .BY S9A CONT 

0633­ A9 01 4170 LOA u 07BC­ 9B S0S0 .BY $9B LIST 
0635­ SS 01 4180 STA *WHERE 07BD- 9C S060 .BY S9C CLEAR 
0637­ A9 08 4190 LDA #8 07BE­ Al S070 . BY $Al GET * 
0639­ as 02 42 00 STA *WHERE+! 07BF­ A2 S080 .BY SA2 NEW 
063B­
0630­

A0 
Bl 

00 
01 

4210 
4220 

REL LP LOY 
LOA 

li0 
(WHERE) , Y 

ll7CO -
07Cl­

A3 
A4 

S090 
SlG0 

. BY 

.BY 
$A3 
$A4 

TAB ( 
TO 

* 

063F­
0642­
0643­
064S­
064 7­
064A­
064B­
0640­
064F­
06S2­
0654­
0657­
06S9­
065C­
065F­
0662­
0665­

0780­
07Sl­

80 14 
ca 
Bl 01 
F0 15 
8D IS 
38 
E9 03 
91 01 
AD 14 
a s 01 
AD lS 
S5 02 
4C 3B 
4C 23 
47 49 
20 4F 
54 

B0 
Sl 

04 

04 

04 

04 

06 
04 
42 
4F 

4230 
4240 
42S0 
4260 
4270 
4280 
4290 
4300 
4310 
4320 
433 0 
4340 
4350 
4360 
4370 

4380 
4390 
4400 
4410 
4420 
4430 
4440 
44SO 
4460 

STA STLEN 
!NY 
LOA (WH ER E) , Y 
BEQ RELDONE 
STA STLEN+l 
SEC 
SBC #3 
STA (WHERE) ,Y 
LOA STLEN 
STA *WHERE 
LOA STL EN+ l 
STA *l'IHERE+l 
JMP REL LP 

REL DONE JMP MOVE 
TOOB IG .BY 'G IB OOT ' 

MESSAGE ' TOO BIG I REVERSED 
. BA $07B0 

**** TOKEN TRANSL ATION 'l'ABLE 

(S EE FOOTNOTES BELOW) 

. BY $S0 END 

. BY $Sl FOR 

*** 

07C2­
07C3­
07C4­
07CS-
07C6­
07C7­
07 CS­
07C9­
07CA­
07CB-
07 CC­
07CD­
07CE­
07CF­
07 00­
0701­
0702­
0703 -
07 04 -
07 05­
0706­
0707­
0708-
0709­
07 DA­
07DB -

AS 
A6 
A7 
90 
AB 
A9 
AA 
AB 
AC 
/\D 
AE 
AF 
B0 
Bl 
B2 
B3 
B4 
BS 
B6 
87 
BB 
90 
90 
B9 
BA 
BB 

5110 
Sl 20 
Sl30 
Sl40 
SlS0 
Sl60 
5170 
51 80 
Sl9 0 
5200 
5210 
5220 
523 0 
5240 
5250 
52 60 
5270 
S280 
5290 
5300 
S310 
S320 
S330 
S340 
5350 
S360 

.BY SAS 

. BY $A6 

.BY $A7 

.BY $9D 

.BY $AB 

. BY $A9 

.B Y $M 

. BY $AB 

. BY $AC 

.BY $AD 

. BY SAE 

.BY $AF 

. BY $BO 

. BY $Bl 

.BY $B2 

. BY S83 

. BY $B4 

.BY $B5 

.BY $86 

.BY $B7 

.BY $B8 

.BY S9D 

.BY S9D 

. BY $B9 

. BY $BA 

.BY $BB 

; 
; 

FN 
SPC( 
THEN 
*AT 

OT 
STEP 
f 

-
* (TIMES ) 
I 

( EXPONENT IATIO 
AND 
OR 
> 

< 
SGN 
INT 
ABS 
USR * 
FRE 
*SCRN ( 
*POL 
POS 
SQR 
R. D * 

07S2­ 82 4470 . BY $82 NEXT 07DC- BC S370 . BY $BC LOG 
07S3­
0784­
0785­
07S6-

83 
85 
95 
86 

44B0 
4490 
4S00 
4SHJ 

.BY $83 

. BY $8S 

.BY $9S 

. BY $B6 

D/\TA 
INP UT 
*DEL 
DIM 

07DD-
07D E­
07 DF­
07E0 -

BD 
BE 
BF 
co 

S380 
S390 
S4 00 
S410 

.BY $BO 

.BY $BE 

. BY $BF 

. BY $CO 

EX P 
cos 
SIN 
TAN 

0787­ 87 4520 . BY $87 READ 07El - Cl 5420 .BY $Cl ATN 
07SB­ 90 4S30 . BY $9D *GR 07E2 - C2 54 30 . BY $C2 PEEK * 
0789­ 9A 4540 . BY $9A *TEXT/CONT ** 07E3­ C3 S440 . BY $C3 LEN 
078A­ 9B 4550 . BY $98 PR#/PRINT# * 07E4 - C4 54S0 . BY $C4 STR$ 
078B­ 84 4560 . BY $84 IN#/INPUT# * 07E5­ cs 5460 .BY $CS VAL 
078C­
0780­

9E 
90 

4S70 
45B0 

. BY 

. BY 
$9E 
$90 

CALL/SY S 
*PLOT 

* 07E6 -
07E7­

C6 
C7 

S470 
54B0 

.BY 

.BY 
$C6 
$C7 

ASC 
CllR$ 

07BE­ 90 4 590 . BY $90 *H LIN 07EB - ca S4 90 . BY sea LEFT$ 
07B F­ 90 4600 . BY $90 *VLI N 07E9­ C9 S5 00 . BY $C9 RIGHTS 
0790­ 90 4610 . BY $90 *HGR2 07EA­ CA 5510 . BY $CA MID$ 
079 1­ 90 4620 . BY $90 *HGR S520 
0792­ 90 4630 .BY $90 *HCOLOR= 5530 REMAINDER OT IMPLEMENTED 
0793­ 90 4640 . BY $90 *HP LOT SS40 SUBSTITUTE 'R EM ' 
0794­ 90 46S0 . BY $90 *DRAW SS50 
0795­ 90 4660 . BY $90 *XDRAI' 07EB- BF BF BF SS 60 .BY $8F $BF $BF $SF $BF $8F 
0796­
0797­

A3 
9F 

4670 
4680 

. BY 

. BY 
SA3 
$9F 

*HTAB/NEW 
*HOME/ OP EN 

** 
** 

07EE­
07Fl­

BF 
BF 

BF 
BF 

BF 
BF 5570 .BY $BF $BF $Bl> $8F $BF $BF 

0798­ 90 4690 . BY $90 *ROT= 07F4­ BF BF er 
0799­ 90 4700 . BY $90 *SCALE= 07F7­ BF SF BF 55B0 . BY $8F $BF $BF $SF $BF SBF 
079A­ 90 4710 . BY $90 *SHLOAD 07FA­ BF BF SF 
079B­ 9S 4720 . BY $95 *TRAC E 07 FD­ BF BF 8F SS90 .BY $B F $BF $BF 
079C­ 9S 473 0 . BY $95 *NOTRACE S600 
079D­ 95 4740 . BY $95 *NORMAL 5610 COMMANDS WHIC H ARE PRECEEDED BY 
079E­
079F­
07A0­
07Al­

95 
95 
90 
95 

4750 
4760 
4770 
47BO 

. BY 

.BY 

. BY 

.BY 

$95 
$9S 
$90 
$9S 

*INVERSE 
*FLAS H 
*COLOR= 
*POP 

5620 
S630 
S640 
5650 

AN ASTERISK AB OVE ARE NOT 
IMPLEMENTED ON THE PET . THE ONES 
WHICH DEPEND ON APPLE HARDWARE 
(GRAPHICS AND PDL ) ARE TRANSLATED 

07A2­ A0 4790 . BY SA0 *VTAB/CLOSE ** 5660 INTO ' CMD', THE OTHERS INTO 
07A3­ 9S 4800 . BY $95 *HIMEM 5670 ' VERIFY ' 
07A4­ 9S 4810 .BY $9S *LOMEM 5680 
07A S­ 95 48 20 . BY $95 *ON ERR S690 COMMANDS WlTH A ASTERISK TO 
07A6­
07 A7­
07A8­

95 
93 
94 

4830 
4840 
48S0 

. BY $9S 

.BY S9 3 
.BY S94 

*RESUME 
*RECALL/ LOAD 
*STORE/ SAVE 

... 
**" 

5700 
5710 
5720 

THE RIGHT MAY TRANSLATE BADLY . 

COMMANDS WITH TWO ASTERISKS ARE 
07A9 - 95 4860 . BY $9S *SPEED= 5730 PHONY TRANS LATIONS FOR MANUAL 
07A/\-
07An -
llU.C­
ll 7AD­
07AE­
fl7A I"­

()8 
09 
U/\ 
ll13 
oc 
'l5 

4 870 
4 88 C:J 
489 0 
4900 
49l0 
4920 

. BY 

. BY 

. BY 

. BY 

. BY 

. BY 

$88 
S89 
$BA 
SSB 
$8C 
$95 

LET 
GOTO 
RUN 
IF 
RESTORE 
*& 0S00­ 00 00 00 

5740 
5750 
S760 
5770 
5780 
S790 

CONVERSION . 

SEE ARTICLE FO R DETAILS . 

EN D OF PHONY BASIC PROGRAM 
.BY 0 0 ll 

0700­ BD 4930 .BY sao GO SUB 5800 . EN 
fl7 13J­ 0 t: 4940 . BY $BE RETURN 
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APPLESOFT LOADER - TAPE CONTENTS 

F ile I. "APP L O AD SO URCE" 

- The sou rce for the progrnm in the forma l used by 


arl loser's A M /TED. 
- Rcquin:s a ' SET' comma nd due to s i ~ " 
- ' ET $4100 S6FFF will I ·a,· some rut>11 1. 

fil e 2. "APP L O AD SO U RCE " - second rnp 

FILE 3. "APP L OA D OBJ " 

- Th · object program . 

- Can be LO.A.Deel and S/\VEd from BA I '. ( ic . doesn ' t 


r"q uirc machinc-lan guagl' m nitor) 
- The cassette mu -t be 1110\'ing bdor · rou t ·p · R 

File 4. "APP L O AD O BJ " - second copy 

File 5 . "APP LOAD IM AGE" 

- '.\llcrnur·y-imagc o f souIT · program saved using mach ine­


languagc mo nitor· 
· Resiclt•s in S4 I00 to $6800 
- Allow PR! T and A.' 'EM 13LE to function with disk 

version of ASSM /TEO_ ( I think tha1 ' s a ll tha1 will 

work) . Use the following sequence of commands: 

SY · 4 : - get into machine-language 111on itor 

.L " APP LOAD !MA E' ' (load the source) 

(load A 'SM/TED) 

. G 20 0 - invoke the assembll'r 

SET S4 l00 S6800 

HARD SET 

i\. 'EMBLE 


F il e 6. "APP LOAD IMAGE" - ·cco11cl rn py 

QI.A. ITY "'1000'.:TS FOR PET ' CBl'I CClf'UTUIS 

Pnct 

8 L • Ct.~ rct. •cK a. 1..nc e ck• ctd>oo ii; •nl I• c·b... t • ) '9 .95 
8• • ,,,. ,.,_,.. ,, E.x tt nch d '"H" , ,., . rwnctlo M • 9 .95 
&• • '1t1 nc- c. lc APH c•l C\.l la t or . c •nv•N 10~ I 9 .95 
Bk • Fl M nc •- c• lc LoaM• ....,i nn . l'lor 1NOt 1 • 9 . 95 

16 \t • Su l'• r-C• IC "-1 h, h M nC 1•I- all .. °"' n od ' 119 .9' 
l 2\i • f\fi c,.o-ca lc rt. Or•• ti n.a n< • • ff<l l"lt1 r1 c co nv rn .~ 

a• Bt • l U I Clock Rt 1 ract &'-' • · b u . 12/"24-hau l" ' 5 . 95 
a• 811 lboa~ • ''"" """'a r t• d a .. ,. 1 ... c•b" • ) 119 . 95 

e• Sc f uol Kit I Fbc:s uulau " to '" °"r • r 011 r ..,.. 11 9 . 95 

e• ft tf"l -E• l' l or.,. Su ~°"" .. °",. ,,..., , .,. l'l ••o r td • 9 .95 
u.,.-01 Ct/)( r • f Ue n .o l t dactao n.a ,..,, , crn•-r• f 11 9 . 95'" e• • S...erP1 1'111 Cr •t \ t •• H • rn, , 1n t r •act1orn. • ~ . 95 

r:o r " "' ..,..." AA rlir*d wtth • , •l •nt ••• Cl ' "' Uor•t on I <S.t. 1c 2. 0> or 
Ut"' ton 2 <&.A ..ic 3 . 0) ROt'h . Wrt tt r or ...,a d atnht• or """ "Ai"I' hr 
Utru on l (8.u 1c 4 . 0> R()1, a l\CJ 80 colW"'ln d1•• l rtt. . l"ISS 01 1k f' r O"l' r W'I• 
au • 1 l.Cl • 'l oon , n or• art tn 1h t wrt , wrllt for l t t H 1 111. 1. 

All ll'lt t rr • c: •• a r t _.. .. ,.l"Otf'd , t tt f l'd , and ..,.rant o td . Ho 
soiH.. • r • it '" ' ""1r t d . .. , ,.., , .. • 11,1 0 1n • l'ld u•• · "•"'I -..a h • hf'd 
ontCW'll t r t. know t ~ t our l owtr • nC H l'ltan b " t • r '\.U..a lah' 

TU-£X lt1t t rf a c: • PETl'CSP1 '° Ct n t ron lC1o · MEC, >C"i l"ltc: . or o t h• r 
ano.a t ,.... 'l t a ndard "•r • ll t l "" '"' ' '"" · S tl"l • l"I • lu • 1n t o 
C: Ol'l•u ur a nd • rtn1 tr .. , no •oft..,. r • ,.....,uar td . Worlrt wat h 
d u k , oO• tr I EEE d....,lC ,. a tt a ch td . 9129 . 95 

0TU-65 1'4 lllUrf a co P£T -'C9" 10 5l'S-232 t urul > ,.,. 1n ur• Ml. Ch •• 
t!rlr r orul a r Hu thlut H-1 4 , 1200 b&i d loth t r l" a t u .-,;a d ab l t 
t n " '""' ' ~!) , Ho t. oltwa r t r t'\utrtd , Pwo r ,.a cli. tndud td • 
'19 . 95 

TIJ-P\E. Utd•o Ex ranuon t or P£T ;-C&rt a ll ...,. • ha ,... conn t cnon o f 
"10'.lr COl'l tut • r to • n irx t • r na l ut do o "'on11or or TU CON11t rt • r . 1

Un l 'l.W t conn tc:tor• • ll ow • tt • c:~t n l of ot ~ • r ceb l n . 
•tr l t h t r • l 'l V U • COnt a Ct nt tOMlOM . f'29 . 95 

TU-80 1'4 lnt tr f • C• TRS-9 0 10 RS-2l2 n1 nU"' aY C:h ff th• HHt hld t 
>t-1 4 . Plu ft il"l\ o .. ,. 1n1o r. R..d 10 S t..a c:k .- .. •rn. ion ant•r fac• . 
No •o lt w• r • r H \&1 r td . a ll °""' tr1 nur IO r-u n • t H • llWX LNU'I 
u ..o . Moth& M • l u t o bl.1 -.i ' "9 . 915 

Virginia Micro Systems 
1401 ldabo St rH t, Woodbrl d1•. Vlr1 la la 22191 

(703) 494 - 4057 

OTHER NEW PRODUCTS: 
-Screen formatting I editing DISON 
-Printer drivers for NEC, Tl-810 , 

and other ASCII printers [OMPUTER 

YOUR COMMUNICATING PET 

Your PET can now become an intelligent terminal: send and receive Word Pro files and 
programs. Your PETcan communicate with mainframes and other PETs. The PET can com­
municate simultaneously with another PET, or you can transmit entire files . This package 
can be incorporated into your programs , used for business applications or two player games. 
Works on new PETs with 40 or 80 column screens and comes with demonstration programs . 
Price: $195.00 

Features include: 

-Full and half duplex , also local echo. 
-Supports odd, even and mark parity . 
-CRC, error checking for PET to PET f i les . 

1825 MONROE STREET, MADISON, WI 53711 (608) 255-5552 

http:ur�Ml.Ch
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Capute 
Wherein we 
acknowledge recent 
goofs . .. 
T is age brou h o you by Robe Lock, 

E 1 or/Pu lisher and our (some 1mes os 1le) 


u1 always ac 1ve readers. 

Corrections for Larry's Atari Article on In· 
put/Output 

H ere are some corrections to my article in the 
July/August COMPUTE on Input/Output on the 
ATARI. First of a ll , th e li stings are numbered incor­
rectl y. Listings J through 3 are numbered ok. Li Ling 
7 should be Li ting 4. And , Listings 4 through 6 

hould be Listings 5 through 7, respectively . 

In the text concerning the XI09 and XI05 
commands , references are made to an EOF 
character. These should be EOL characters inst ad. 
Al o in thi ction, just under Listing 5, the 
paragraph on the XI05 command makes com­
pari sons to the PRI T command veral times. 
Th se omparision · should be to th e I PUT co m­
mand instead . Thanks to th e fo lks at lridis for poin ­
ting out these last correct ions . © 

Program Listings for COMPUTE 
Cursor control characters will appear in source listings 
as shown below : 

h=HOME , fi=CLEAR SCREEN 

t=DOWN CURSOR , T=UP CURSOR 

~=RIGHT CURSOR, ~=LEFT CURSOR 

L=REVERSE , r=REVERSE OFF 


Graphics (i.e. shifted) characters will appear as the 
unshifted alphanumeric character with an underline. 
This does not apply to the cu rsor control characters. 
The Spinwr_iter thimble doesn 'c have a backarrow 
symbol so a "~ " is used instead . 

The ' •' ' is used to indi cate the beginning of a 
continuation line. It is also used LO indicate the end 
of a line which ends with a space. This prevents any 
spaces from being hidden . © 
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COMPUTE. 
The Journal For Progressive Computing.™ 

My computer Is: PET __ APPLE __ ATARI __ OSI __ SYM __ KIM __ 
AIM __ Other __ (Specify) 

D Please enter my l year (12 issue) subscnp ion o COMPUTE. 
D New subscription 
0 Renewal subscription 

__$16.00 (U.S. Moil Order Subscription) 
__$18.00 U.S. Funds (Ca nadia n Subscript ion) 

My Name. Address: 

Charge my Visa _____ MC _____ 

Number Expires __/ __/ __ 
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D ew subscription 

D Renewal subscr1pt1on 


__$16.00 (U.S. Moil Order Subscription) 

__$18.00 US. Funds (Canadian Subscription) 
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The Editor's Feedback: 
My computer is __ PETICBM __ ATARI __ APPLE _ OTHER 

My application is (check all that apply): 

__ Home/Personal __ Business __ Educational 

__ Industrial __ Other 

Comments: 


Content: 

Best Art icle This Issue (page#, title) 


I'd like to see more 
articles in COMPUTE. 
I'd like to see fewer 
artic les in COMPUTE. 
Other suggestions: 
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Dear M icro Technology Unlimited: 

Please rush me the Fall l 979 catalog of 6502 expansion and 

application products. 


I have rhe following computer(s) : 


Old PET__, New PET__, AIM-65__, KIM- J--· SYM- l __ 


Thank you for exped1t1ng. 

Sincerely. 

NAME: ___________ _ __________ 

STREET: 

CITY/STATE/ZIP : ------------------ ­
COMPUTE 80 

Dear MICRO-ED: 
I would like further information on 
your educational programs 

Name 

Address 


City _______State _______Zip __ 


Skyles Electric Works 

YES, I WANT MORE INFORMATION ABOUT: 
PET PERIPHERALS 

0 8, 16, 24 K bytes of PET Memory Expansion Systems 

0 Full sized PET Keyboard with numer ic pad 

0 PAL-40 (40 column). PAL-80 (80 column} PET Printers 

PET PROGRAMMING AIDS 

0 BASIC PROGRAMMERS TOOLKIT 

0 MacroTeA 6502 Software Development System 

Address ___________________ _ 


City /State/ Z ip __________________ 


0 Please send name of local Skyles Electric Works dealer. 
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Micro Technology Unlimited 
P.O. Box 12106 
2806 Hillsborough St. 
Raleigh , NC 27605 

MICRO-ED, INC. 
P.O. Box 241 56 
Minneapolis, MN 55424 
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IF MAILED 

IN THE 


UNITED ST ATES 


BUSINESS REPLY MAIL -- ­
First Class Permit No . 503 Cupertino , CA 

Postage wi ll be pa id by addressee : 

Skyles Electric Works 
10301 Stonydale Drive 
P. 0. Box 574 
Cupertino. CA 95015 
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Micro Techno
state oi the art high resolu
6502 computers, is pleased to make the
announcements:

1. We've moved to sunny North Carolina!
2. For the convenience of our customers, we now accept

Master Charge and Visa on our extensive line o_f
expansion products.

3. We are recruiting our “first ever" dealer network in
the U.S. Dealer inquiries are invited.r latest catalogue write or give us a call.

e a copy of ou

i 

 _lC|’O TechnoIo9V Umimit d

2§o%"§3x 12106
NSbOTOugh St



The Great 

American Solution 


Machine. 

More than so,aoo 
students, teachers and 
administrators sol~e 
problems with this 
reliable Commodore 
computer. 

You're looking at the 
Number One computer in 
education today. 

In fact, you've probably 
already used it. 

The Commodore. 
You know it teaches. 

Guides. Challenges. 

But did you know it has 
capabilities that are far 
beyond its price range? 

You can accomplish tasks 
with The Commodore a t a 
price/performance ratio that 
leads the field. 

You can also count on 
The Commodore showing up 
for class every day. 

It's a remarkably sophis ­
ticated, remarkably reliable 

machine. Around 
the world in 

Analyzes. Organizes.- ......ici:-:z:· =Qii6i..~ 
Simplifies. ,, .•t~ . .,... ~ 

•< ~ 

schools-and businesses 
too-there are more 
than 100,000 Commodore 
computers now at work. 

If you sense a nag in the 
flow of knowledge in your 
classes, we think you should 
challenge The Commodore . 

Compare it against any 

computer in-or above-its 

field. 


See if it won't raise the 

level of interest and accom­

plishment among your 

students. 


And simplify the com­

plex in your administrative 

duties . 


All at a price tha t makes 

it stand alone. 


For the name of your 

nearest authorized Commo­

dore dealer, just write to: 
Commodore Business 
Machines, Inc. , 3330 Scott 
Blvd ., Santa Clara, CA 95051 

Call now toll-free. Aslz for operator 973: 

800-824-7888 

(lo Calif., SC0-852-7777) 

(lo Alaska and Hawaii, 800-824-7919) 


( 11: commodore 
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