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Mountain Computer makes
more peripherals for
the Apple Computer

0- and . . . a place to put them
than Anybody.ll -Intelligent Home Controller lor lights and

_ appliances. Real-time schedules and
.\. energy conservation. Complete applications

software package. Home security with random
;_ scheduler. Power usage accounting package tor
_\ home energy cost control No wiring required
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_f_4,‘,,._ V t Real-time and date information. Interrupts
i_:_—,_<. permit Foreground/Background operation ol
\._ .____ _ _ _ two programs simultaneously. Battery back-up
' 9 Crystal-controlled lor ' 001% accuracy Onboard

_-—" I-- 7-- ( ROM tor easy access lrom BASlCs Supports
. PASCAL. Time lrom one millisecond to one year
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input/Output Speech Digitizer Permits talking programs. I/O capability
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allows interactive programs with speech-prompted inputs. Use output tor
speech directed activities in business systems. announcements in a control-
room. or sound eltects in entertainment programs Easy to use because input
as well as output I5 under user control with special software operating system.

Program your own EPROMs. Create your own firmware
Programs 2K. 2716 5V EPFlOMs Disk software package
provides easy EPROM programming. EPROMs are verilied
alter BUHN. RUN your programs lrom on-board socket or
install them on ROMPLUS >

More power tor your system through lirmware Six sockets
accept 2716 EPROMs or ROM equivalents. Six or any com-
bination can be used at once Scratch-pad RAM and two TTL
connectors Special 2K ROMs available tor powerlul system
enhancement. Keyboard Filter ROM—COPYFlOM—Others
coming soon

Sophistication previously available only on
experimental mini and mainlrame com-
puter synthesizers. Digital instrumental
music synthesizer system. 16 voices in
stereo Instrument definitions simulate the
sound ol real instruments—and more. Fully
programmable wavelorms. Envelope Con-
trol Composition system-—sheet music

; input using standard music notation.
Chords and multi-part scoring up to 16
voices. A true instrument that anyone with
an Apple can play.

16 channels analog to digital input. T6
channels digital to analog output.=- >2- iI v ‘

sec. conversion time. Monitor and
'7' output to the real world. All on one

card.

‘ . _.- Eight bit resolution. Super-last Sp‘
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By popular demand‘ Eight more slots lor your
Apple. Attractive sturdy enclosure lts own heavy
duty power supply Easy to use Address cards
in Expansion Chassis the same way as in your
Apple. Only one additional command to specify
in Apple or in Expansion Chassis Compatible with
all Apple peripherals.

I

l

l//

At last! An intelligent, high-quality device tor
data entry lrom user-marked cards. Implement
BASIC programming, examination scoring.
inventory maintenance and other applications
requiring ott-line data preparation for batch
entry later. Connects to any computer having
HS-232 interface. Sottware and cards are
available tor jobs in business. science and
education.
MOUNTAIN COMPUTER has the most compre-
hensive line ol Apple peripherals available
Anywere From anybody. We know the Apple
inside and out and are committed to providing
the incst innovative and unique products to
expand and enhance its capabilities and use.
Alter all. we were the first company to make an
Apple peripheral-except Apple Computer

,,._Z”-1'"14>’

Available at Apple Dealers worldwide.

Q
300 Harvey West Blvd., Santa Cruz, CA 95060
(408) 429-8600 TWX 910 598-4504

Apple is a trademark of Apple Computer Inc



IF YOU'RE WAITING FOR THE 

PRICE OF WORD PROCESSORS 


TO FALL WITHIN REASON, 


Everyone expected it would happen 
sooner or later . .. with Word Pro PLUS'" 
it already has! Now all the marvelous 
benefits of expensive and advanced 
word processing systems are available 
on Commodore computers, America's 
largest selling computer line. WordPro 
PLUS, when combined with the new 80 
column CBM 8032, creates a word pro­
cessing system comparable to virtually 
any other top quality word processor 
available-but at savings of thousands 
of dollars! 

New, low cost computer technology is 
now available at a fraction of what you 
would expect to pay. This technology 
allowed Commodore to introduce the 
new and revolutionary CBM 8032 
Computer. 

Word Pro PLUS turns this new CBM 
8032 Computer into a sophisticated, 
time saving word processing tool. With 
Word Pro PLUS, documents are dis­
played on the computer's screen . Edit­
ing and last minute revisions are simple 
and easy. No more lengthy re-typing 
sessions. Letters and documents are 
easily re-called from memory storage 
for editing or printing with final drafts 
printed perfectly at over five hundred 
words per minute! 

Our nationwide team of professional 
dealers will show you how your office 
will benefit by using WordPro PLUS. At 
a price far less than you realize. 

Invest in your office's future . . . 

Invest in WordPro PLUS . .. 

Call us today for the name of the 

WordPro PLUS dealer nearest you. 


Professional Software Inc. 
166 Crescent Road 
Needham, MA 02194 
(617) 444-5224 
TELEX: 95 1579 



You probably know 
about the SottCard - our 
ingenious circuit card that 
converts an Apple 11®into a 
Z-80® machine running 
CP/M~ 

You may even know 
that with the SoftCard, you get Microsoft's 
powerful BASIC- extended to support 
Apple graphics and many other features. 

Now, whenever you're ready to get beyond the 
BASICs, the SoftCard can take you into whole 
new realms. Starting with two advanced 
language packages from Microsoft. 

FORTRAN AND 
COBOLTOGO. 

Now you can run the 
world's most popular 
engineering/scientific lan­
guage and the most popular 
business language on your 
Apple. Think what that means: you can choose from liter­
ally thousands of "off-the-shelf" applications programs, 
and have them working with little conversion. Or design 
your own programs, taking advantage of all the problem­
solving power these specialized languages give you. 

FORTRAN-SO 
A complete ANSI-standard FORTRAN (except 

COMPLEX type) , with important enhancements. The ex­
tremely fast compiler performs extensive code 

optimization, and, since 
it doesn't require a "P­

code" interpreter at run 
time, your programs will 
typically execute 2-3 
times faster than with 

Apple FORTRAN. 
FORTRAN is easy to 

learn if you know BASIC, 
and the package in­

cludes a huge library of 
floating point, math, 

and 1/0 routines 
you can use in all 

your programs. 

COBOL-80 
Virtually the only choice for 

serious business data processing. 
It's ANSI 1974 standard COBOL, with many user-oriented 
features added: formatted screen support for CRT termi­
nals, simple segmenting of very large programs, powerful 
fi le handling capability, trace debugging, and much 
more. A separate Sort package is coming soon. 

FORTRAN-80 and COBOL-80 are just two more rea­
sons why the Apple with SoftCard is the world's most ver­
satile personal computer. Get all the exciting details from 
your Microsoft dealer today. And start getting beyond the 
BASICs. 

MICROSOFT Consumer Products, 400108th Ave. 
N.E., Suite 200, Bellevue, WA 98004. (206) 454-1315. 
SoftCard is a trademark of Microsoft Apple II 1s a registered trademark of Apple Com· 
puter. Inc Z·801s a registered trademarkol Zllog , Inc. CP/M is a registered trademark 
of Digital Research. Inc. 
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The Editor's 
Notes 
Robert Lock. Publ isher/Editor 
Too Few Atarls 
Such a problem ... We've been saying Atari sales are 
picking up , a more than gradual creep that 's been in 
evidence since summer. The trickle ha apparently 
turned into a roar: it seems the pipeline effectively 
ran dry in mid-December when dealers across the 
country were selling machines faster than they could 
get them . This translates, of co urse, into not selling 
machines, since many dealers were unable to obtain 
enough. We've heard from some who said they could 
have sold many more, given sufficient supply. Don 't 
give up Santa; it would still be quite appropriate for 
Valentine's day . And I suspect Atari orporate won 't 
be caught short again. 

The International Commodore, 
Or, Bye Jack 
We've been persisting in lhese pages wilh claims that 
Commodore 's getting it together in marketing. With 
the help of Dr. Chip, we've been trying to track the 
rapid changes in mid to upper level management. 
Commodore has been growing up as a corporate en­
tity and such growth is invariably repl ete with pro­
blems in working out directions, helmsm 'n/women, 
and the like. 

Jack Tramiel , President and founder of Com­
modore has stepped out of the position of President. 
He will become Vice-Chairman of the Board of 
Directors and Chief Executive Officer. We suspect 
Jack ' s skills will be more directed to the long-range 
growth of the company, and less to the day to day 
operations and intermediate planning. In hort , the 
move looks like a logical , progressive sl p in th e 
growth of the company. 

The new President appears to be exceptionall y 
well qualified to head a company such as Com­
modore . His name is James Finke, and he comes to 
Commodore with a background that . eems ideally 
suited. You hav to unders tand that ommodore i. 
truly an international company. The U has, in the 
past made up a small portion of their overal l 
market. Thus , they' re relatively unique al the mo­
ment among the competiti ve 6502 machine vendor 

Their strength outside the US plac s them at 
number one in installed machines in Canada, 
England , Germany, and so on. In the US they've 
been running number thre behind T and)' and Ap­
ple. In spite of effort s to th contrary, their steps r r 
improving the marketing channels in th US have 
been slow going, with problems with deale r support 
and supply being foremost. 
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The point of all this is that the new President, 
for corporate stability will have to be able to get 
things rolling in the US , while maintaining the 
superiority in Europe. Mr. Finke appears to have 
such a background. A 1951 Physics graduate of 
Williams College , a Masters Degre in International 
Economics from Oxford University, and a Harvard 
Law degree. A history of experience leading from 
Vice President and General Manager of Motorola's 
communication division European Operations to 
General Manager of General El ctric Medical Divi­
sions International Operations to Vice President and 
General Manager-Europe for Data General Corpora­
tion . We applaud Jack and the rest of the Com­
modore board, and wish Mr. Finke much success in 
his new position. We hope this move portends a new 
stability in product relations with customers and 
dealers . 

A Major CAPUTE! 
Remember that annual awkwardness when you have 
to change from one year to the next? You write 
checks with the wrong year on them, etc.? COM· 
PUTE! is apparently no exception to the year-end 
transition oops. Our January issue proudly claimed it 
was 1980. Hopefully the cover on this one matches. 
And oh yes ... missile is not spelled missle. I don t 
uppose we 10ould claim we wanted to see if you were 

on your toe . 

A Beginners 
Guide To 
COMPUTE! 
If you' re just getting started with your computer 
or with COMPUTE!, here are several notes to 

help you use COMPUTE! : 

Organization 
The front section of the magazine contains ar­
ticles of general interest. These will vary from 
issue to issue with columns, business applica­
tions articles, general programming hints and 
educational articles. While an article may ap­
pear in this section that is machine specific, it's 
generally here because it has material of interest 
to other readers. 

The balance of the magazine is organized 
into five Gazettes . These are, in order of ap­
pearance, Atari, OSI, Pet, and the Single­
Boards (Aim, KYM, and SYM) . Even if you're 
not the owner or user of a computer covered by 
a particular Gazette, you JJ still find useful in­
formation there. 

Presentation 
In every issue we try to present a balanced 
group of articles ranging from material for 
beginners to material for old hands . Frequently, 
a beginner can get a great deal out of an ad­
vanced article, even though much of it may be 
over his or her head. 

Program listings are presented as legibly as 
possible . Pet programs are generally reproduced 
and reformatted here where we've developed 
software to "translate" the special Pet graphics 
characters into characters printable by our 
equipment . These are explained below: 

Program Listings for COMPUTE 
Cursor control characters will appear in source listings 
as shown below : 

h=HOME , n=CLEAR SCREEN 
v=DOWN CURSOR , i=UP CURSOR 
~=RIGHT CURSOR, ~=LEFT CURSOR 
~=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 cursor control characters . 
The Spinwriter thimble doesn't have a backarrow 
symbol , so a "~" is used instead . 

The ' '-," is used to indicate the beginning of a 
continuation line . It is also used to indicate the end 
of a Line which ends with a space. This prevents any 
spaces from being hidden . 

If, for example, you're an Apple owner using a 
Pet program that's reproduced in this fashion, 
you'll need to be familiar with these special 
characters so you can program around them. As 
more computers implement versions of 
MicroSoft BASIC, the programs should become 
more and more transportable. 

The Readers Feedback 
and CAPUTE! 
These two continuing features provide channels 
of communication with readers and authors. 
The Readers Feedback grows out of your 
comments provided via The Editor's Feed· 
back card. You'll find one bound into every 
issue. Please use it. CAPUTE! is our collection 
ground for past errors and omissions. Here 
you ' II find updates to previous program 
problems etc. 
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The Reader's 
Feedback 
Robert Lock and Readers 
Our best article vote will take a one month sab­
bat ical. ow that we re monthly we ' re adding an 
extra month for vote gatherin g. 

Why We're Here 
T he R eader 's Feedback serves several purposes. The 
principal one is self-explanatory. I read every 
Ed itor Feedback card th a t come in and your com ­
ment help me in defining/r finin g the direction and 
roals of the magazine . 

We use the feedback as a means of showing 
authors and potential author what kinds of material 
we're looking for. Frequently you a a reader , or as 
a group of readers, ar quite preci at defining 
needs. 

The Feedback cards are also a means of cluing 
me in on problems with vendors, problems wi th 
hardwar and software, and specificall y problems 
with an y of our advertisers. Although we can ' t look 
into ever possible prob! ·m, we do use the Feedback 
ca rds to show us potential problem areas . Our 
measure of this is generally quantity of responses. 

K eep writing and w II keep readi ng. Thanks 
for your ontinued support . From our end we II try 
to remain the best reso ur · m agazin e around. 

And Now Our Readers 
I am a high school science teacher. I am a novice Apple 
Computer programmer. I would appreciate COMPUTE.I ar­
tir/es desig11ed to enhance the programming ability of novice 

pand knowledge and not play games. Wiry don 't the software 
people realize this - if it wasn t for your writers I would 
feel I had a white elephant with 1 leg. 
We try to present a mix of mater ial in e,·e ry issue 
th at will be of u e to our broad range of consumers 
of co mputers. Thus an an icl on Play r M iss il e 
Graphics, while immediately relevant to its titl e is 
relevant to programmers developing applications pro­
grams that can become more useful by implementi ng 
th ·se concept . Atari is slowly rel eas in g a business 
oriented applications library, and other v ndors are 
getti ng in volved as w II. W wou ld certa inly like to 
see more applications programs submitted h re . 

A Call For Generality 
In renecting on the now final mix of this is u » 1 
rea li ze (as a lway ·) a few things to chang ' next time 
around . The article on th lin e-orien ted text ed itor is 
discussed for both Apple and PET. The program 
presented is for PET with th author comme nt tha t 
the Apple version requ ir s onl y I/O changes . The ar­
ticl e wasn t supplied to us with those hanges, and 
by th e time I realiz ·d it it was too late to g t 
them ... or to hold the a rticle back . If you send us an 
a rticl e that 's applicable to more than on 6502 
machine (and that' th e kind of a rticle we cl earl y lov 
to ge t) , please make sure you include th· v rsio ns for 
th e va rious machine . 

If you translate a program written for one 
machin e in COMPUTE! so that it will run on your 
(dif~-rent) machin e s nd it in . It helps niake th 
m agaz in more use ful for a ll readers . W ·don ' t hav 
the programming staff here to do it automaticall y, 
but with thousands of programmers out there reading 
the magazine, I 'm sur om of you mu 1 be 
l ra n ·lating. 

Unti l next tim © 
Apple programmers . .. /11-depth articles of Apple Poking, 
Peeking and Calls would be very helpful . .. 

We are constantly looking for good material oriented 

at beginn ing and interm d iatc programmers. 

Tutorial a rticles are spe ·iall y w learned. I know 

there a re experienced Apple programmers out there 

that could write the kinds of art icl es, short program­

min g notes and such th a t our reader above is talkin g 

abou t. Well group? 


I d like to see more articles on larger OSI Systems. 
A with th e Apple reader above, we re always look­
ing for good OSI mat rial. Educational and busine s 
users should remember that their applicat ions a rti le 
ca n help other readers, ev n if they don t share a 
co mmon machine . An a rti cle describing the method 
of developing a specific applications program can be 
of as much use to others a the specific program 
itself. 

I have had an Atari for six mo11ths and if it wasn't for the 
computer magazines I would still be trying to count votes 
etc. or measure a bicycle wheel. . . I bought a computer to ex-

Keep Those Cards 

and Letters 


Coming 


COMPUTE! 

Needs You! 


Address articles, programming notes 

and comments to: 


The Editor 

COMPUTE! 


P.O. Box 5406 

Greensboro, NC 27403 
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For more than 30 years, engineers and 
technicians have relied on Sams technical, 
electronics, and computer books. Now, Sams 
has put its technical expertise together in a 
complete series of circuit design software 
programs. 
7 packages encompass 37 different pretested, 
debugged programs. Fully documented. Easy 
to use.Available on tape or disk for popular 
microcomputers. Multi-program tapes only 
$24.95 ... disks $29.95. 
Sams Software helps you optimize your circuit 
design by letting you quickly look at all the 
design parameters and possibilities.Sams 
Software is the fastest way to solve 
complicated, repetitive engineering, 
mathematical, and statistical problems that 
use up creative engineering time and rob you 
of engineering freedom. 

Sams Software is the d ifference between static 
and dynamic designing. If you're still trying to 
compete in today's world with old-fashioned 
techniques, catch-up with the future. Find out 
how Sams Circuit Design Software can 

Mail the coupon today for o copy of the Sams 
Software Catalog ... or call tol l-free for the 
name of your nearest Sams Software outlet­
1-800-428-3696. 
1.------------­

- Howard W. Sams & Co., Inc. 
1 4300 West 62nd Street
I P.O. Box 7092I Indianapolis, IN 46206 

I Nome _______________~ 

I Company _______________ 

I Address--------------- ­

1 City________ State ___ Zip ____ 

I The microcomputer I currently use is:_ TRS-80 _ APPLE II 

OTHER:___________1 -0SI 

I Interested in:Technical Personal__ __ 

I Educational__ Business__ 

Sams..I 
change your ideas into working designs faster. L_ ___________ ,\D065_J 
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Writing For 

COMPUTE! 

Robert Lock, Editor/Publisher 
W e are always seeking good material for publ ication 
in COMPUTE!. I cannot overstress our interest in 
material for the beginner; in short (e .g . 1 page or so) 
programming hints ; in material that crosses 
" machine boundaries". We present a mix of long ar­
ticles and short ones. Length is not a criteria of suc­
cess . Frequently our most favored articles have been 
simple, provocative programs. 

Remember The Beginner 
Every time an issue of COMPUTE! goes out, there 
a re new readers, with new machines, trying to ge t 
tarted with documentation that may or may not 

meet their needs. That's one of the reasons we stress 
good solid introductory material. Many of our 
readers are interested in simple programming 
assistance and support. Many are interested in useful 
programs tha t a llow them to get more practical use 
from their machines. 

Guidelines for Potential Authors 

CURE TO 
SOFTWARE 
PROBLEMS 

PROFESSIONAL SOFTWARE 

Medical , Dental & Legal Systems, 


Accounting & Financial , Educational , 

Word Processing , Office Management 


Check your Local Dealer or Contact: 

Cha1le1 mann &A11ociate1 

7594 San Remo Trai l 


Yucca Valley, Ca. 92284 

(714) 365-9718 


Apple II TRS-80 Tl 99/4 

Take a look at The R eaders Feedback column this 
time. It 's devoted to reader com ments on contenl. 
Th n si t down and write up a brief article describing 
that program you 've been using at home for six 
month that you think nobody else would be in­
terested in . You might be su rprised . 

Submitting Articles To COMPUTE! 
Manuscripts should be double spaced, typed with 
both upper and lower case (please!). Program listings 
should be prov ided in prin ter output form as well as 
machine r adable form . If yo u don t have a printer, 
that houldn 't stop you from subm itting an articl . 
I ' m sure your local store or a friend would be more 
than happy to let you run off a listing for COM· 
PUTE! If th at isn't feasible , send it anyway. Many 
excell ent articles don ' t ven contain programs. 

Addr ss your a rticl es to: 

The Editor 
COMPUTE! Magazine 
P.O. Box 5406 
Greensboro, NC 27403 USA 

The Follow·Up 
We pay for accepted articles based on their number 
of pages in the magazine. You'll receive payment 
after the article appears. Thanks to you all for 
writing for COMPUTE! © 

buffer and read buffer.) 
In the OFF·LlNE mode. the EP·2A·87 will program. verify. test 

buffer. and load the buffer from 

Model EP-2A-87 

EPROM Programmer 

The Model EP ·2A·87 
EPROM Programmer has an 
RS·232 compatible interface 
and includes d 2K or 4K 
buffer. During ihe 0 ·LINE 
mode. anot her computer 
can down·load 10 the buffer. 
Only two easy·lo·implemenl 
commands are available 10 
an external computer. (Load 

the EPROM socket. During the 
programming cycle. the EPROM is checked before programming to 
insure that it is erased and after programming ii automatica lly verifies 
that programming is correct. Power requirements are 11 5 VAC 
50/ 60 Hertz at 15 wans. 
Pan No. Descrip tion Price 
EP 2A 87 1 Programmer .....~ th 2K buffer :·1s on 
F.P 2A 7 2 Programmer w.rh 4K buffer h.'>lllXI 

Non standard volrage opoon 1220 v. 24(1 v, !(Xi v) 15 IKI 
PMO Personohty Module. programs™ 27 I~ •Kl 
PM I Personality module. programs 27 Jn m 
PM ·2 Personohty module. programs 2732 14 rK1 
PM Personohty module, programs TM 27 16 '1b1KI 
PM4 Personality module. programs ™S 2532 14 CWI 
PM5 Personality module. programs 27 16. TM 251 I~ IK1 
PM6 Personality module. programs 27 1~ n11 
PM 7 Personahry module. programs 2758 ™ S 2508 Jn m 
PM Personality module. programs Mororola MCM68764 1(,IKI 

Optimal Technology, Inc. 
Blue Wood 127 

Earlysvtlle, Virginia 22936 

Phone (804) '173-5482 
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The ATARI® Tutorial 
W011DPROf'ACK 3nd JINSAM Jro ll•<lerno rks or 
J1rn M1cro·Systcrns Inc 
V/ordPro is a ll<1dematk of Proless1onal 
Sollw re Inc 

"This module 
is much more 
powerful than 
you can 
imagine." 

Robert Baker, 

February, '81 KILOBAUD 


With WORDPROPACK, 
JINSAM's WORDPRO 
interface, you obtain 
the ultimate "state of 
the art" business tool. 
And, WORDPROPACK 
is just one of seven ac­
cessory modules and 
systems available with 
JI NSAM Data Manager. 

JINSAM is Commodore 
approved. JI NSAM is 
available for all Com­
modore 32K microcom­
puters. 

Send only $15 for your 
own 84K 5 program 

demonstration system 
or 

SEE YOUR NEAREST 

COMMODORE DEALER 


FOR A DEMONSTRATION 


L[]r:'IPLJTEA 

Calltgraphy1 


Well . not real ly! But with the FONTEOIT program in IRIDIS #2 
you can design your own character sets (or fonts) for the 
ATARI. For example, you can create a Russian alphabet . or 
APL characters. or even spec ial-purpose graph ics symbols . 
These special fonts can be saved on disk or tape for later use 
by your programs. FONTEOIT is a friendly , easy-to-use 
program . just grab a joystick and start designing. 

·'(), TEDJT FONTEDIT 7r ; \ /1' n71 

With our KNOTWORK program . you can design patterns of 
Celtic interlace, (a technique used by 7th century Irish monks 
to ill uminate manuscripts) . After you have produced a pretty 
pattern on the screen of your AT ARI , you can save it on disk or 
tape. As you might expect. KNOTWORK uses custom graphics 
characters that were created with FONTEDIT. 

FONTEDIT and KNOTWOAK 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 yourATARI.Best of 
all , IRIDIS #2 comes with a 48-page User 's Guide , wh ich 
gives clear instructions on how to use the programs.The 
Guide also provides detailed . l ine-by-line descriptions 
of how the programs work .(IRIDIS programs are written to 
be studied as well as used.) Our Hacker's Delight column 
important PEEK and POKE locations in explains many 
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 ATAR I. If you are an 
old hand. you'll be delighted by the technical excel lence 
of our programs. (We are the people who have publ ished 
CURSOR for the Commodore PET since July, 1978.) 

AT A.A l ·~a lhltJemar ' Ol AT ARI Inc 

r------------------------------------------------------­
ORDER FORM Puo1rsned By The Code 
1Rro1s •2 . Fon1ttd1 t and Knorwo1k 

1 WCJrkS 
a S15.95 CHselle O 118.95 0 11• 	 Box 550 

Goleta, CA 93 11 6 
IRIOISd , ~9~~~kc!::~MLeooo. P~y9;~~9S 01... 805-683- 1585 

Dealer Inqu iri es Invi ted. 

Seate_ - ' '" 

OV1sr.UMCC.11No _ 

~llJlldlllll:I 

IRIOIS 1t"(lut11:!> 16.. l or casseue lJ.\ 101 a1, . 

JINI MICRO· 

SYSTEMS, INC. 

P.O. Box 274 • Riverdale, N.Y. 10463 


PHONE: (212) 796-6200 


http:beginner.We
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INVENTORY 

CONTROL 


FOR THE COMMODORE 32K 
COMPUTER SYSTEM 

• 	 1250 Items Per Disk. (2040 Disk) 
• 	 Tracks Sales Figures By Manufacturer. 
• 	 Computes Standard Markup Or Percentage Based 

On Selling Price. 
• 	 Generates Over/Under Stock Reports. 
• 	 Generates A Physical Inventory Report In 

Location Sequence. 
• 	 Fast Random Access File Structure Allows Any 

Record To Be Displayed On The Screen In Under 
One Second For Changing Or Deleting. 

• 	 Generates Daily Sales Report, Retail Price List, 
And MTD/YTD Sales Reports. 

• 	 Many Other Features Found Only In Large 
Mainframe Inventory Control Systems. 

SEE YOUR NEAREST COMMODORE DEALER FOR A DEMONSTRATION 
CMS Software Systems, Inc. 

5115 MENEFEE DRIVE • DALLAS, TX 75227 • 214-381-0690 



11 February. 1981. Issue 9. 	 COMPUTE! 

MAILING 

LIST MANAGER 

FOR THE COMMODORE 32K 

COMPUTER SYSTEM 

• 	 1340 Records Per Disk. (2040 Disk) 
• 	 Prints Labels One Up, Two Up, Three Up, Four Up 

Or The Same Label Two Across, Three Across, Or 
Four Across. 

• 	 Fast Machine Language Sorting Of File By 
Company Name, Customer Name, City, State, Or 
Zip Code Plus Secondary Sorting Within Any Field 
Such As Company Name Within State. 

• 	 Record Selection Code Allows Printing Of Sub­

Files Within Master File. 


• 	 Can Be Used With Word Pro 3/4 For Printing Form 
Letters, Etc. 

• 	 Fast Random Access File Structure Allows Any 
Record To Be Displayed On The Screen In Under 
One Second For Changing Or Deleting. 

SEE YOUR NEAREST COMMODORE DEALER FOR A DEMONSTRATION 
CMS Software Systems, Inc. 

5115 MENEFEE DRIVE • DALLAS, TX 75227 • 214-381 -0690 
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Guest Commentary 


BUSINESS 
APPLICATIONS 
ANALYSIS··THE 
MISSING STEP 
Editor's Note: This article, ongi1wlly printed i11 the}uf;i/August, 1980 

COMPUTE!, is reprinted because of its usefulness. 


Hal Wadleigh 

Business applications analysis seems to be the most 
negl ec ted lemenl of the microcomputer industry 
today . The shame of it is that the principles of 
business analysis affect almost every phase of the use 
of microcomputers in the business environment--from 
the initia l choice of equipment to evaluating programs 
in use. The root of th · problem appears to lie in 
th e hi story of microcomputer software. 

A short time ago, there was little or no business 
software available for the smaller microcomputer 
systems. The software market was flooded with games, 
but programs th a t do anything useful for businesses 
wcr few and far between . When business programs 
could be found, they were unfortunately lacking in 
the qualities that make "good" software distinct 
from " bad" software. Now that the systems have b en 
out for a whil , the quantity of busin s · packages 
available i greatly improved. The bad n ws is that 
the quality of this software (with a few notable 
exceptions) is as poor as ever. 

Both of these situations--the plethora of games and 
th low quality of business software--secm to be rel a ted 
to the way in which most microcom puter programs 
arc de eloped. The programmer gets an idea and sits 
down to start coding. This approach is ideal for 
games because any interesting oddities that occur 
durin g chi. ra ther non -objcctiv procedur can be 
incorporated into th e game to make it more interesting. 
This is also the worst procedure possible for busincs 
programmmg. 

The nature of games is that they don 't have lo 
do anything in particular (except hold the player 's 
int erest) and the job itself can be redefin ed to 
accommodat any discoveries made during the program­
ming process . In this case, the program is more 
important than the job it is supposed to do! 

Business programs, however, are the exact 
opposite--the job is everything and elegant pro­
gramming is almo t meaningless. A good business 
program is one that does the job well. A bad 
business program is one that does the job poorly. 
The cleganc and sophistication of the program does 
not matt er. Succ ssful games arc usu ally programs 
th a t continually surprise and amaze the user. Business 
programs had better NOT surprise and amaze the 
user. 

The principles of business applications analysis 
are really quite simple . It does not tak · a great 
deal of intelligcnc: · or cducation--just a little control. 
It is a live step process : 

STEP #1: Define The Job 
lt is not too unusual to hear a small businessman 
·ay somethin g lik " I bou ht one of those little 
computers last y a r. What do you thin k I ought to do 
with it. " It's a rath er amazing statemen t when you 
think about it. The man has a tool and would like to 
know what kind ofjob to do with it. The proper 
pro cdurc is to buy the tool that best lit s the job 
that needs to be donc-- it doesn't matter if we 're 
talking about hammers or computers. 

Any computer is a tool for processing informa­
tion . Defining the job for a computer is usually 
a simple matter of ·omplcting the sent nee "I 
want to g ·t . .. '' with a d tail d descri ption of 
what will be the output of the system . 

This step is often called the OUTPU T SPECI­
FICATION phase. 

STEP #2: Define The Information Necessary 
To Do The Job 
No computer will create new information. A computer 
will , however, chang the form of inform at ion that 
is avail abl to it into a mor · us ful form . For 
exampl e , a Iii · ava ilable to th comput r might have 
a lot of records on it ·ms in a business ' inventory . 
Each one of these items has the informat ion on what 
the value of the items are individually and a count 
of how many of these items a re in stock. The computer 
an, wh never n ·ccssary, tak th ·s · individual items 

of information and produ c that information in the 
form of a statement that , "Current in v ntory is worth 
$9875.42 " on a di spl ay. This is not r ally a matter 
of produ ing n w in fo rm ation--s inc th· info rmation is 
air ady cont a ined in the individual inv ntory items. 
The computer has simply chang d th form of that 
information into somethin g more desirable. 

Since we have already d lined the job we want 
th co mputer to do , we now have to d fin th e 
information tha t th comput r will n ' d to do that 
job . This often involves a bit of research. The 
person who docs this part of the anl ys is has .to know 
how lo do the job it If. It also usuall y involves 
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1981 TAX PREPARER by HowardsojtrM 
(COM PUTE R-A IDED TAX FILING & RECORD-KEEPIN G) 

Sel(-instrw·ting 11 ·ith huilt- in sample fl' t1irn • Prompted h_1· questions & m enw • On-screen prepara­
tion uses facsimile of IRS fo rm. • Easil_r crea1ed itemi:ed /iscs 11'ith sums computed & e111ered o n 
proper lines • Full:fea 111re editing of all daca • Error-tolera111 disk filing fo r recril'l'al & updatine.. 

EASY-TO-USE 
A II 111a1h & linking o((orm; pe~(ormed a11toma1icall_r • Changes in onefo rm auto matica//_r reflected 
in all m hcrs • Reenter p rt'p.1ration a1an_r point • OnC'e da1a entered & edi1ing comp/ere. C'ompwerTIME SAVING 
p ru cluces <'0111ple1e printu 111 of fo rms, schec/11/e.1. i1emi:ed lisls • File fo rms directly 11'ith the I R S 

I'ear-long rl'rnrd-k eepinf( makes _rear-end 1ax_(i/ing eas_r • !r11erani1•e & on-line. no prior organi:ing 
neffssar_r • Use 11·i1h ur ll'ilh o w line pri111 er • No special printer or paper • Creates O\\'nfacsimile ofCONVENIENT I RS.forms • Paginated 11'itlr I RS-1_rµe header • Full,.- compatib le 11'ith all line primers. 

, 11/ scht'dult's (A . B.C. D. E. F. G. R& RP.SE. TC) and many_(orms ( 1040.2210.-106.J./68.4562../7!6. 
4797. 5695) • Lo11·-t'o. t annual 11pcla1es to sw ,1· t'urre111 11 ·ith 111' 11 ' ta.1· /a11 ".1- • Designed fo r (11111r1'COMPLETE expa11sio1110 111 c/11de aclditio11alfu r111s • Full don1111e111atio n ancl instru<"tio ns in hantlsume no tehuok 

A il ernatil·e wx strat egies easil_r com pared• Special handling of gain / loss. depreciation . renwl 
incom e • All_tiles coded .for use h_1· 11111/tiple taxpayers • Used b_r tax p rofessio nals/or numerous 
cliems • t.'.1·1ra /'eatures ll'hen used 11'i1/r ! disk dri1·es • All tax rate schedules are hui/1 in.SOPHISTICATED 

AVA ILABLE NOW for Apple Computers with 48K, Applesojt RONI, & I or 2 disk drives . .. $99 
( Inquire at your dealer o r order clirecc. We p'l_r shippin~ on prepaid orders. 


All 0 1her.r sem C. 0. D. 11·ith handling char{!.CJ added. California residents add 6"(; sales cax.) 


: I I I ' 'A /so ask about our Rea/ Estate A na/yzer & 

7722 Hosford A venue 
Los Ange/es, CA 90045HOWARD SOFTWARE SERVICES 

(213) 645-4069 

http:char{!.CJ
http:l"'-c.rd
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finding out the exact form th inf rmati n is in when 
it becomes available to th e peopl who wi ll be 
operat ing the computer. 

This step i often call d the I PUT SPECIFICA­
TION phase. 

STEP #3: Define The Information To Be Stored 
Some of the information necessary to do the job 
will be needed over and over again. It is silly and 
wastefu l to require op rators to enter th is information 
every time it is needed. omctime · th job itself is 
simple data retrieval--looking at stored information . 
This is the step where the in formation that should be 
stored is defined. In this step, you decide the nu mber of 
data fil es, the form of each data record in the fil e, 
and even the size of the fil e . 

This step is often ca lled the FILE SPECIF/CA T'fON 
phase. 

STEP #4: Determine The Physical Flow Of The 
Information 
Business app licat ions are a matter of gett ing the 
right information to the right place at the righ t time. 
If the computer is going to be printing reports in 
the accounting offi ce and the information is needed 
at the load ing dock , then the system sp cificatio ns 
have to include a mea ns of gett in g th a t printed report 
to the loading dock. This step will be almost meaning­
less in some applicatio ns--but it wi ll be the most 
critical step in others. In either case, it cannot be 
ignored--even if it seems to be unimportant at fi rst 
glance. 

This step is often called the WORKFLO W SPECIFI­
CATION phase. 

STEP #5: Define The Time Contralnts Of The 
Operation 
Since we are dealing with a system that has to get 
the right information to the r ight place at the right 
time, we need to make some rather exact definitions 
of the tolerable delays for ea h tep of th job. It 
would be silly to define a ystem that has to sort 
large files in many different ways without a llowing 
enough time for these sorting operations. It would also 
be si lly to try to function without u h sorting 
operat ions if th ey ar crit ical to the operation itself. 
This final step is often cal led th e RESPONSE 1'!ME 
SPECJFJCA TION PHASE. 

This constraints defined in this stage may show 
that the previous steps have resulted in a syste m 
design that simply cannot work fast enough to do the 
job . This cou ld necessitat doing one or more of th e 
earlier steps over until all five steps conclude wi th 
a acceptable applications design. 

The Final Result··System Specifications 

Now that you have co mpleted th ese fiv e steps, you 
have some idea of what you are lookin g for. You 

sti ll haven ' t chos · n any equipment and you haven't 
even designed any programs--bu t you DO have a 
complete defi nition of the exact job to be done-­
and that is the most critical point: 

YOU CANNOT BUY AND PROGRAM A COMPUTER 
TO DO A JOB UNLESS YOU KNOVI EXACTLY 
WHAT T H E JOB IS//// 

Unless you have gone through this process, you don ' t 
reall y know what the job is and you can ' t reall y make 
any inform d cl isions abo ut eq uipm ent or program­
ming . The en cl results are all too often either comical 
or tragic. 

T he general impress ion of many computer pro­
fcs ·ionals is that micro ystems are toys a nd that 
mi cro software is limited to games a nd ju nk. There 
is an un co mfonabl e amount of truth lo that view-­
clue to th ha phazard way in which micros have been 
used. If people in the microcomp uter ind ustry begin 
usin g their tool · properly , that att itude will change . 
lt wi ll soon become obvio us that mainfra rn syst ms 
a re need le ·sly expens iv behemoths and that main­
frame software is a rchaic a nd oversensitive to small 
errors. 

Th real microcomputer revo lu tion will begin 
wh n mi cro omputers arc used prope rl y--a ncl defining 
the job to b done is always th first step to proper 
use. © 
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MICRO COMPUTER 

INDUSTRIES, LTD. 

WORDCHECK 

WordCheck is the secretary's lifesaver! 
Our newest and already one of our fastest 

selling programs. 
This program interacts with WordPro 3 or 

4 •. Run your letters and documents through 
WordCheck it checks EVERY SINGLE WORD 
for spelling or typographical errors. 

WordCheck contains a spelling list of most 
commonly used words. Any words that do not 
match this list will show up on your screen. If 
these flagged words are all right pass them by 
with the pressing of a single key or 
AUTOMATICALLY add them to the spelling list 
without having to retype them. 

WordCheck is ideal for doctors, lawyers 
and anyone else doing technical writing . Word­
Check is so simple to learn to use your 
secretary can be working with it in a matter of 
minutes. 

Your worries are over! No more scrambling 
for the dictionary when you have to write 
"fluorescent", "nucleotide" or " receive". Word­
Check does the work for you quickly, 
thoroughly and accurately. 

Available for CBM and PET 32K • • 
machines with dual disk drives. List price is on­
ly $200.00. 
• Word Pro is a registered trademark of Profes­
sional Software Inc. and Pro-Micro Software Ltd. 
• • CBM and PET are registered trademarks of 
Commodore Business Machines. 

INVENTORY CONTROL 
Disk based for CBM or PET 32K 
Inventory, Point of Sale, Accounts Receivable 

Inventory a minimum of 2000 items per 
diskette (a lot more with the 8050 Disk Drive.) 

Complete records of merchandise purchas­
ed and sold. Update files and supply cost values 
of stocked items. 

Update cash and credit sales , write in ­
voices , remove sales from inventory and keep 
running total of sales tax . Cash sa les and credit 
sales. 

Maintain a complete record of items 
charged, payments on account . print bills , sort 
fiels and print out summary reports. 
List price is only $200.00. 

MICRO COMPUTER 

INDUSTRIES, LTD. 


1520 East Mulberry Suite 170 
For t Collins , Colorado 80524 

1-303-22 I -1955 

CREATE-A-BASE 
This data base management program for CBM 

or PET 32K handles most business data pro­

cessing chores with one program. No computer 

experience required . Just turn it on and go! 

EXTREMELY FLEXIBLE FEATORES 
Create records with up to 24 fields of data of 
your choosing. 
File up to 650 records on each floppy diskette 
(1800 if you own the 8050 Disk Drive.) 
Change or add fields at any time. 
Change data disks with out dumping operating 
program . 
Sort or search by any one or two fields. 
Data can be added as $ amounts , with right 
hand justification. 
Perform arithmetic operations on fields with $ 
amounts ( + ,-, • ,/). 
Merge files, change or scratch records, output 
mailing labels. 
Completely interactive with Word Pro 3 or 4 •, 
output form letters, mailing lists, accounts 
receivable, invoices, statements, inventories, 
even reports on your favorite fishing holes (and 
have more time to go fishing too .) 
Start the new year off right with Create-A-Base. 
You'll pat yourself on the back for months. 
Create-A-Base runs on CBM 8032 or 2001 32K 
machines. 

Available on disk only 
Price $200.00 For the 8050 Disk Drive $300.00 

PET-TERM 

ONLINE TERMINAL SOFTWARE FOR 


THE 8010 OR TNW MODEM 

Proven tested software for the PET 8010 
MODEM 

Machine language routines for speedy perfor­

mance. 

All necessary screen and keyboard character 

conversions . Control key and special key func­

tions. 

Terminal to Disk Storage. 

Sequential or Program file transmission 

capability . 

Return to BASIC at will. Operate Half or Full Duplex. 

EXTRAS 
Support programs, such as a SEQ FILE READ/ 
EDIT/PRINTER which allows you and your 
customers to read , ed it and printout those data 
files you will be receiving from the SOURCE 
and other such data bases. 
This program and complete operating 
documentation lists for only $35.00. 
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LED 
A Line·Oriented 
Text Editor 
Arnie Lee, 
ABACUS SOFlWARE 
A compiler, unlike the BASIC interpreter in your 
personal computer converts program source 
statements written in an English-like language , into a 
format acceptable for execution by your computer. 
This article deals not with compilers, but with a 
general purpose utility that is used to create and 
maintain th program source language statements 
that are input to compilers. 

While designing the TINY PASCAL System for 
the PET and APPLE II it became apparent very ear­
ly in the development stage that we would need a 
utility program to maintain the PASCAL source 
language statements. The utility we wrote for this 
purpose is called the LINE EDITOR (LED). 

The LED is line-oriented as opposed to word­
orienced. As such, it cannot be considered a true 
word processor although it does provide many of the 
same capabilities as many of the other commercially 
available word processors . In fact, a slightly modified 
version of the LED was used to create this article. 
Although we wrot the LED to maintain program 
source statements , its usefulness is by no means 
limited to that application. 

The LED is a line oriented text editor . The en­
tire source program must be in memory while the 
user is modifying it. Modifications allowed include 
appending source to the end of the text, inserting 
lines of text into the middle of existing text, changing 
occurance of a character string to another string, and 
printing the text to a hardcopy device. After creati ng 
or modifying the text the user may then save it onto 
tape or diskette. Some of the key points LO note when 
using the LED are: 

each line is numbered 
each line can contain up to 80 characters 
when entering a line, the line must be terminated by 

RETURN key 
a maximum of 500 ltaes of text may be entered (this is 

subject to the memory capacity of your particular 
computer) 

as lines are in serted or deleted from the so urce program, the 
remaining lines arc automatically renumbered 

a line of source may extend more than one screen line on 
your crt 

Commands 
The followin g are the descriptions of each of the 
commands: 
'F' enter FILER portion of LED 

This command allows you to use the LOAD or 
SAVE commands which are described below: 

'L' load file from tape or diskette 
This command allows you to load a previously 
edited source program . The source program 
may have been saved on tape or diskette. 
After keying ' L' the LED will prompt you for 
the name of the source program . Key in the 
fil ename and depress RETURN . Do not key in 
the suffix '. SOURCE'. If you decide that you 
really don't want to load a file, then enter a 
null line instead of a filename . At this point you 
will be asked if the file was saved on tape or 
diskette (for the PET version of LED). Type 
'T' or 'D' as appropriate. If the source program 
is on tape, then you must put the source file 
tape into cassette #1. For either tape or diskette, 
the fil ename that is keyed in must match the 
fil ename that is on the storage medium. 

'S' save file onto tape or diskette 
This command allows you to save the current 
source program onto tape or diskette . 
After keying 'S', the LED will p rompt you for 
the name of the file to be saved. K ey in the fil e­
name and then depress RETUR . The file ­
name is limited to twelve characters. The suffix 
.SOURCE' will be added to th e filename by 

the LED . If you decide that you really don't 
want to save a fil e, then enter a nuU line instead 
of a filename . 
At this point you will be asked if you want to 
sav the fil e onto tape or diskette (for PET ver­
sion of the LED) . Type 'T' or 'D' as appro­
priate. If the source is to be saved onto tape , 
then you must put the tape into cassette #1. 

••• ote that tape is supported only in the PET 
version. 

'A' append the end of source 
This command allows you to add lines to the end 
of the current source program. If you have not 
loaded any source program, then this com mand 
will allow you to create a new source program. 
You may append one or as many lines as you 
desire. To signal the end of append mode press 
RETURN when the cursor is sitting at the first 
cha racter afte r the line number prompt (n ull line) . 

'C' change string 
This command allows you to change an ex isting 
string to a new string. It will make changes to 
either a single line or to a range of lines . Indicate 
a single line by keying in it s line nu mber followed 
by RETURN. Indicate a range of lines by keying 
the line number of the first line to be searched fol­
lowed by '-' and finally followed by the line 
number of the last line to be searched followed by 
RETURN. You will then be prompt d for the 
hange tring. The format for the changed string 

IS: 

+from-string+ to-string+ 
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INTRODUCING 

THE NEW IMPROVED 


BUSINESS ENHANCEMENTS 

COMPUSERVICE BUSINESS 


SOFTWARE 

FOR 


COMMODORE 

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

ments Compuserv1ce of Escondido, business software for t he 


California. . . COMPUTER COMMODORE and APPLE com-

If you are selling or using the puter systems. 

COMMODORE BUSJ ESS MACH- At reasonable rates Micro Mini 
SYSTEMS e 
INES or the APPLE computer systems. 
then you should provide your elf and your 
customers with the MO T COST EFFECTIVE and 
COMPREHE SIVE busi ne s software for a busi­
ness computer system. 

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

and Journal File 4400 Entrie 
• 	 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 di k. 
With the new CBM 8050 Megabyte disk the 
volumes will be increased significantly. 

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


gram operation. with examples 

• 	 Each package is ME U driven and uses 

dynamic load and overlay once the initi al 
menu is loaded. 

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

e All input/output operations use random access 
• orts are machine language sor ts 
e Programs are interactive with the General 

Ledger and update the GL automatically. 

Computer World Inc. will provide 
software modifications to meet customer require 
ments. (Call MMCWI for further information) 
e 	EXTE DED 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, 
end 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. BUSI ESS SOFTWARE 
requires a special ROM chip for proper 
operation. 

Suggested Retail Prices are: 
1. Rom chip S70 	(required on any software 

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

$55) 

DEALER INQUIRIES ARE I VITED 
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wher : 
+ is a delimi ter-any character m ay be used but it 

must not be conta ined in either the from- string or the 
to-strin g. 
from-strin g is the strin g of cha racters which a re to be 
repl aced 
to-string is the string of cha racters which a re to 
replace the from-st ring in the original source line 
e.g. /abc/xyz/ 

in the above example all occurances of 'abc ' wiJl be repl aced 

by ' xyz ' . 

e.g. /abc// 

in the above example all occurances of ' abc ' will be elimi­

nated (repl aced b y nulls). 


'D' delete line or ran ge 
Thi s comm a nd a ll ows you to delct a line or a 
ran ge of lines from the source progra m in 
memory. 
DELETE range(low ,high)-> 80 

will delete line 80 

D ELETE range( low ,hi gh)- > 80-90 


will d le te lin es 80 thru 90 

DELET E ran ge(low-high)- > -20 


will delete all lines lhru 20 


' I' in sert lin es into source program 
Thi s comm a nd will a llow you 10 insert lin es in to 
lhe exi stin g source p rogram. LED will prompt 
yo u for the line number befo re which you want to 
insert the new source sta tements. You may enter 
one or as man y new lin es as yo u des ire. Follow 
each lin e wi th R ETURN . T o signal th e end of 
I SERT mode press R ET U R N wh en the cursor 
is se tting a t the first cha racter in the lin e (null ). 

' L' li st source program 
This comm a nd a ll ows yo u to li st a lin e o r range 
of lines. 
LIST range(low-high)-> 80 

will list line 80 

LIST range(low-high)- > 80-100 


will list lines 80 th ru 100 

LIST ra nge( low-high)- > -20 


will !isl a ll lines thru 20 

LIST range(low-high)- > null 

will li st a ll lines 

With the L IST co m ma nd onl y the f'o llowin g feat ures 
a rc ava il a bl e : 

PET 

RUN/STOP key - suspends the li st ing awaiti ng the 

depress ion of the R ETU R I key. 

SPACE BAR - scro ll th· Ii ·1i ng one lin e a t a tirn ' 

OFF/RVS key - slows the sp eel · of th e li stin g 


APPLE II 

ESC key - suspends the li sti ng awai ting the depres ­

sion of the R ET U R N key . 

RETURN KEY - re crt s Lo no rmal . peed lis tin g 
a f't c r ESC 
SPACE BAR - slows th e speed of the li sting 

' M' menu Ji spl ay 
T his com ma nd a llows you ro sec a more co mpl ete 
expl ana tion of the comm a nds than the abbrev ia ted 
vers ion which prompts you . 

' P ' prin t sou r e progra m 
T hi s co mm a nd a llows y u to pr int a li11 · or range 
of lin es to a ha rdcop y prin te r. T he P ET is sup­
ported thru the IEEE inte rface as devi ce 4. T he 
APPLE II is supported thru slot 2. The range 
speci fi ca ti ons a re identi cal as LIST . 

'Q quit L ED 
Th is comm and allows you to gracefull y ex it from 
the LED . T he LED gives you a cha nce to cha nge 
your mind ·o th at if you accidentall y keyed 'Q', 
then you will have a noth er op p irt u ni ly 10 save 
your so urce lilc . 

'R' repl ace a line 
T his comm a nd allows yo u to repl ace a single line 
onl y. After key in ~ in th e lin e num ber to be re­
pl aced, th e L ED will pro mpt you will t 1 ha t lin e 
num be r. Key in th e re place me nt tex r a nd press 
ret urn. 

e.g. 
REPLACE -line#-> 108 

a llows you to replace Ii nc I08 
Listing 
T he listin g which l'o llows is the version of the LED 
fo r the PET/CBM machin es. The vers ion for the AP ­
PL E 11 is very sim ilar to th e .PET /O BM vers ion and 
runs unde r APPL ESOFT. The major differences bct­
w -e 11 th e 1wo ve rsions a r in th e rou t i n l'~ 1ha t ha nd le 
th e disk an d print er 1/0. 

0 REM LINE EDITOR (C)l980 ABAC US • 
•SOFTWARE 

10 DIMT$(500) :REM BUFFER SPACE 
20 L$="":REM CURRENT LINE 
30 LL=l:REM LAST LINE # 
40 SP$=" ":DL$=CHR$(20) 
50 EE=0:REM DISK ERROR CHANNEL CLOSED 
60 PR=0:REM PRINT CHANNEL 
90 POKE144,49:REM DISABLE STOP KEY 
100 PRINT"fi LABACUS SOFTWARE LINE ~ 

•EDITOR" 
110 PRINT"tt FUNCTIONS:" 
130 PRINT 
140 PRINTTAB(B) ;"A)PPEND-TO END OF TEXT" 
150 PRINTTAB(B) ;"C)HANGE-STR I NG 
160 PRINTTAB(B) ;"D)ELETE LINE( S ) 
170 PRINTTAB(B) ;"F)ILER COMMANDS 
180 PRINTTAB(B) ;"I)NSERT BEFORE LINE 
190 PRINTTAB(B) ;"L)IST LINE(S) 
200 PRINTTAB(B) ;"M)ENU DISPLAY 
210 PRINTTAB(B) ;"P)RINT LINE(S) 
220 PRINTTAB(8) ;"Q)UIT LEAVE EDITOR 
230 PRINTTAB(S);"R)EPLACE LINE 
240 PRINT:PRINT" ENTER SELECT ION- > " 
250 GOT0510 
500 PRINT:PR I NT"LENTERf A,C,D, F , I ,L,P,Q, 

•R,M)ENU- >"; 
510 GET A$:IFA$=""THEN510 
520 J=0:FORI=lT010 
530 IFA$= MID$("ACDFILRMQP",I,l) THE NJ=I: 

~I=l0 
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540 NEXT! 
550 PRINTA$ 
560 IFJ=0THEN500 
570 ONJGOT01000,2000,3000,4000,5000, 

--,6000,7000,100,8000,9000 
1000 PRINT 

HJ05 PRINT"..i:.APPENDr TO END OF TEXT" 

1010 PRINT:PRINTLL" >"; 
1020 GOSUB10000:REM GO READ LINE 
1030 IFLEN(L$)=0THEN500 
Hl40 T$(LL)=L$ 
1050 LL=LL+l 
1060 GOT01010 
2000 REM CHANGE STRING 
2010 PRINT:PRINT"..i:.CHANGEr";:GOSUB16000: 

•REM GET RANGE 
2020 IFHI=0THEN500 
2025 PRINT"..i:.CHANGEr STRING- >";:GOSUB1000 

--,0:REM GET STRING 
2030 L=LEN(L$) 
2040 IFL=0THEN500 
2050 IFL <4THEN2000 
2060 DM$=LEFT$(L$,l) :REM DELIMITER 
2070 IFRIGHT$(L$,l) <>DM$THEN2000 
2.fl80 J=0:FORI=2TOL-l 
2090 IFMID$(L$,I,l)=DM$THENJ=I 
2100 NEXTI 
2110 IFJ=0THEN2000 
2120 IFJ=2THEN2000 
2130 FR$=MID$(L$,2,J-2) 
2140 IFJ+l=LTHENTS$="":GOT02160 
2150 TS$=MID$(L$,J+l,L-J-l) 
2160 F=LEN(FR$) 
2170 FORI=LOTOHI 
2180 T=LEN(T$(I)):S=l:NL$="" 
2190 FORJ=lTOT-F+l 
2200 IFMID$(T$(I),J,F) <> FR$THEN2230 
2210 NL$=NL$+MID$(T$(I),S,J-S)+TS$ 
2220 S=J+F:J=S-1 
2230 NEXTJ 
2240 IFS <> lTHENNL$=NL$+RIGHT$(T$(I), 

--,T-S+l) :T$(I)=NL$ 
2250 NEXT! 
2260 GOT0500 
3000 REM DELETE LINE(S) 
3005 PRINT:PRINT"..r.DELETEr ";:GOSUB16000: 

·REM GET RANGE 
3010 IFNOTDFTHEN3015:REM NOT DEFAULT ON-, 

--,ENTI RE FI LE 
3011 PRINT"..r.DELETEr ENTIRE FILE? "; 
3012 GETA$:IFA$=""THEN3012 
3013 PRINTA$:IFA$="N"THEN500 
3014 IFA$ <> "Y"THEN3011 
3015 IFHI >LL-1THEN500 
3020 IFHI=LL-1THENLL=LO:GOT0500 
3030 J=H I -LO+l 
3040 FOR I =LOTOLL-J-1 
3050 T$(I)=T$(I+J) 
3060 NEXT! 
3070 LL=LL-(HI-L0)-1 
3080 GOT0500 
4000 REM FILER 
4010 PRINT"t..r.FILERr ENTER L)OAD OR -, 

-,S)AVE- > "; 
4020 GETA$:IFA$="" THEN4020 
4030 IFAS <> "L"ANDAS <> "S"THENPRINT: 

·GOT04000 
4040 PRINTA$:M$=A$ 
4050 PRINT"..r.ENTERr FILENAME- > "; 
4070 GOSUB10000 

4075 IFLEN(L$)=0THEN500 
4076 IFLEN(L$) >12THEN4050 
4080 FI$=L$ 
4090 PRINT"..r.ENTERr D)ISK OR T)APE- > "; 
4100 GETA$:IFA$=""THEN4100 
4110 PRINTA$ 
4120 IFA$ <> "D"ANDA$ <> "T"THEN4090 
4130 IFA$="D"THEN4160:REM DISK ROUTINES 
4140 IFM$="L"THEN4400 
4150 GOT04200 
4160 DR$="":IFLEFT$(FI$,2) <>"0:"ANDLEFT$ 

--,(FI$,2) <> "l:"THENDR$="0:" 
4170 GOT04600 
4200 REM TAPE SAVE 
4210 IFLL=lTHENPRINT"NO FILE TO SAVE": 

--,GOT0500 
4220 OPEN2,l,2,FI$+".SOURCE" 
4230 FORI=lTOLL-1 
4240 FORJ=lTOLEN(T$(I)) 
4250 PRINT#2,MID$(T$(I) ,J,l); 
4260 NEXTJ 
4270 PRINT#2,CHR$(255); 
4280 NEXT! 
4290 CLOSE2 
4300 PRINTSPC(6);FI$;" SAVED" 
4310 GOT0500 
440.0 REM TAPE LOAD 

4410 OPEN2,l,0,FI$+".SOURCE" 

4430 LL=0:REM LINE COUNT 

4440 LL=LL+l:T$(LL)="" 

4450 GET#2,A$ 

4460 IFST=64THEN4500:REM END OF FILE 

4465 IFST <> 0THENPRINT"*** LOAD ERROR --, 


--,***":GOT0500 
4470 IFA$=CHR$(255)THEN4440:REM END OF --, 

--,LINE 
4480 T$(LL)=T$(LL)+A$ 
4490 GOT04450 
4500 CLOSE2 
4510 PRINTSPC(6);FI$;" LOADED" 
4520 LL=LL+l 
4530 GOT0500 
4600 REM DISK SAVE 
4610 IFM$="L"THEN4800 
4620 IFLL=lTHENPRINT"NO FILE TO SAVE": 

·GOT0500 
4630 FL$="@0"+DR$+FI$+".SOURCE,S,W" 
4640 OPEN2,8,2,FL$ 
4650 GOSUB20000:REM ERROR CHECK 
4655 IFE1 <> 0THEN500 
4660 FORI=lTOLL-1 
4670 FORJ=lTOLEN(T$(I)) 
4680 PRINT#2,MID$(T$(I) ,J,l); 
4690 NEXTJ 
4700 PRINT#2,CHR$(255); 
4710 NEXTI 
4720 CLOSE2 
4730 PRINTSPC(6);FI$;" SAVED" 
4740 GOT0500 
4800 REM DISK LOAD 
4810 FL$=DR$+FI$+".SOURCE,S,R" 
4820 OPEN2,8,2,FL$ 
4830 GOSUB20000:REM ERROR CHECK 
4835 IFE1 <> 0THEN500 
4840 LL=0:REM LINE COUNT 
4850 LL=LL+l:T$(LL)="" 
4860 GET#2,A$ 
4870 IFST=64THEN4500:REM END OF FILE 
4880 IFST <> 0THENGOSUB20000:GOT0500 
4890 IFA$=CHR$(255)THEN4850:REM END OF --, 

• LINE 

mailto:FL$="@0"+DR$+FI$+".SOURCE,S,W
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4900 T$(LL)=T$(LL)+A$ 
4910 GOT04860 
4920 CLOSE2 
4930 PRINTSPC(6);FI$;" LOADED" 
4940 LL=LL+l 
4950 GOT0500 
5000 REM INSERT LINE 
5010 PRINT:PRINT"LINSERTr BEFORE";: 

,GOSUB17000:REM GET LINE# 
5015 IFLO>LLORLO<lTHEN5000 
5020 PRINT:PRINTLO;">"; 
5030 GOSUB10000:REM READ LINE 
5040 IFLEN(L$)=0THEN500 
5050 LL=LL+l 
5060 FORI=LLTOLOSTEP-1 
5070 T$(I)=T$(I-l) 
5080 NEXT! 
5090 T$(LO)=L$ 
5100 LO=LO+l 
5110 GOT0 50 20 
6000 REM LIST LINES 
6010 PRINT:PRINT"LLISTr ";:GOSUB16000: 

,REM GET RANGE 
6020 IFHI=0THEN500 
6030 SS$="N":PRINT:FORI=LOTOHI:REM., 

,PERFORM LIST 
6040 PRINTI;" >";T$(I) 
6050 GETA$:IFA$=CHR$(18)THENFORJ=lT01024 

,:NEXTJ 
6060 IFA$ <> CHR$(3)THEN6110 
6070 SS$="Y" 
6080 GETA$:IFA$=CHR$(13)THENSS$="N": 

-.GOT06110 
6090 IFA$ <> CHR$(32)THEN6070 
6100 GOT06120 
6110 IFSS$="Y"THEN6070 
6120 NEXTI 
6130 GOT0500 
7000 REM REPLACE LINE 
7010 PRINT:PRINT"LREPLACEr ";:GOSUB17000 

,:REM GET LINE# 
7020 IFLO >=LLORLO <lTHEN7000 
7030 PRI NT :PRINTLO;" >"; 
7040 GOS UB1 0000:REM READ LINE 
7050 IFLEN(L$)=0THEN500 
7060 T$(LO)=L$ 
7070 GOT0500 
8000 REM QUIT 
8010 PRINT:PRINT" LLEAVE EDITOR-ARE , 

,you SURE?r "; 
8020 GETA$:IFA$=""THEN8020 
8030 PRINTA$ 
8040 IFA$ <> "Y"ANDA$ <> "N"THEN8000 
8050 IFA$="N"THEN500 
8060 PRINT :PRINT" L** END LINE ~ 

-.EDITOR **r" 
8070 POKE144,46:REM ENABLE STOP KEY 
8080 END 
9000 REM PRINT LINE 
9010 IFPR=0THENPR=4:0PENPR,PR 
9020 PRINT"LPRINTr ";:GOSUB160 00 : 

-.REM GET RANGE 
9030 IFHI=0THEN500 
9040 FORI=LOTOHI:REM PERFORM PRINT 
9050 PRINT #PR,I;": ";T$(I) 
9060 NEXTI 
9070 PRINT #PR 
9080 PRINT #PR,"***";LL-l;"LINES IN-. 

-.BUFFER ***" 
9090 PRINT#PR 
9100 GOT0500 

10000 
10010 
10020 
10030 
10040 
10050 
10060 
10065 

10070 
10080 

10090 
10100 
15000 
15010 

15020 
16000 
16010 
16020 
16025 
16030 
16040 
16050 
16060 
16070 
16080 
16090 
16100 
16110 
16120 
16130 
16140 
16150 
17000 
17010 
17020 
17030 
17040 
17050 
17060 
17070 
17080 
17090 
17100 
17110 
17120 
20000 
20010 
20020 
20030 
20040 
20050 
20060 

REM INPUT A LINE OF TEXT 
L$="" 
PRINT".2~"; 
GETA$:IFA$=""THEN10030 
IFA$=CHR$(13)THENPRINT" ":RETURN 
IFLEN(L$)>80THENGOT01500 0 
IFA$ >=SP$ANDA$ <=CHR$(95) THEN10100 
IFA$>=CHR$(16l)ANDA$<=CH R$( 223)THE 
-.Nl0100 
IFA$<>DL$THENGOT010030 
IFLEN(L$) >0THENPRINTA$;:L$=LEFT$(L 
-.$,LEN(L$)-l) 
GOT010020 
L$=L$+A$:PRINTA$;:GOT010 02 0 
REM LINE INPUT ERROR 
PRINT:PRINT"LERRORr LINE TRUNCATED 
., " 
RETURN 
PRINT"RANGE(LOW,HIGH)- > " ; 
GOSUB10000:REM INPUT RANGE 
LO=l:HI=LL-l:REM DEFAULT LIST ALL 
L=LEN(L$) 
DF=0:IFL=0THENDF=-l:GOT016150 
J=0:FORI=lTOL 
A$=MID$(L$,I,l) 
IFA$>="0"ANDA$ <="9"THEN16090 
IFA$="-"THENJ=I:GOT01609 0 
J=99:I=99 
NEXT! 
IFJ=99THEN16000 
IFJ=0THENLO=VAL(L$) :HI=LO:RETURN 
IFJ >lTHENLO=VAL(LEFT$(L$,J-l)) 
IFJ<LTHENHI=VAL(RIGHT$(L $ ,L-J)) 
IFLO>HITHEN16000 
RETURN 
PRINT"-LINE #- >"; 
GOSUB10000:REM INPUT LIN E# 
L=LEN (L$) 
IFL=0THEN17000 
J=0 
FORI=lTOL 
A$=MID$(L$,I,l) 
IFA$ >="0"ANDA$ <="9"THEN1 70 90 
J=99:I=L 
NEXT I 
IFJ=99THEN17000 
LO=VAL (L$) 
RETURN 
IFEE=0THENEE=l5:0PENEE,8,EE 
INPUT#EE,El,E2$ , E3,E4 
IFE1=0THENRETURN 
PRINTE1;",";E2$;",";E3;",";E4 
PRINT"*** DISK ERROR *** " 
CLOSE2 
RETUR N © 

Are you using your 
computer in an 

interesting application? 

Write about it for 

COMPUTE! 
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SORT is a 6502 machine l:rnguage in ·memory sorting algorithm of commercial quality for PET and APPLE owners. Most 
sorts are accomplished in less than a second and large sorts take only a few seconds. The algorithm is a diminishing increment 
insertion sort , with optionally chosen increments . There are no conditions under which SORT performance degenerates or fails. 

SORT requires almost no user set·up operations. SORT handles integer, iloating·point, and string arrays plus arrays of 
more than one dimension. In addition. multi ·key sorting of string ;irrays has been enabled. T he user may specify the character 
within a string w begin sorting on and how many char;1cters are to he evaluated. SORT is capable of performing up to rwenty o f 
these mult i·key sub·sorts (on mmc hes found) at the same time. 

SORT on the PET: SORT is a\'<1ilable for l:i rge·keyboard PETS only. One EPROM firs all newer 40 8 80 col umn PET 
SORT EPROM comes at hex $9000, $AOOO. or $BOOO socket. EPROM with SORT and text dump is $55.00 {postpa id). 

SORT on rhe APPLE II \·ia a quality slot independent EPROM board. Board includes funcrion dri\·er th:i t upport 16 
EPROM based functions for u er EPROM . APPLE EPROM card with SORT. text screen dump and function dri\·er is 
$ 110.00 (po rpaid). MA TERCHARGE 8 VI A accepted. 

MATRIX soitware, inc. 3 15 Marion A\·enue , Big Rapids. Ml 49307 (61 6) 796·2483 

A Complete Line of Software for Small Businesses. 


THE PERFORMANCE SLICE 

sacs 
 LWr;Y~~ ~ fJ>~q[ 

The Most Powerful Disk-Based 

Macro Assembler/Text Editor 

Available at ANY Price ~~~ 


Now includes the Simplified Text Proceuor (STP) 

For 32K PET , disk 48 K APPLE 11 
3.0 or 4.0 ROMS or - OR - or APPLE I I + 
8032 (specify) and DISK II 

MAE FEATURES 
Control Files for Auembllng Multiple named source files 
from disk 
Sorted Symbol table - Up to 31 chars./label 
27 Commands , 26 Pseudo-ops, 39 Error Codes 
Macros, Condit ional Assembly, and a new fe ature we developed 
called Inte rac tive Assembly 
Relocatable Object Code 
String search and replace, move, copy 1 automatic line 
numbering, etc . 

STP FEATURES 

ACCOUNTS 

PAYABLE COMING SOON! 


*	 Complete your account ing system with the soon to be released 
A/P package. featuring automatic appl ica tion of credit and debit 
memos. open or closed item listing. full invoice aginQ. and 
multiple reports that provide a complete transaction rev iew. 

* Your bookk eeping doesn't have lo be a bulky. complicated process. The 
SBCS Accounting System is designed for flex ibility and high performance 
with a cost effectiveness sure to benefit your business! 

17 text processing macros 
Right and left justification 
Variable page lengths and widths 
Document size lim i ted only by disk capacity 
Software lower case provision for APPLE 11 with ou t lower 
case modification 

ALSO INCLUDED 
Relocating Loader 
Sweet 16 macro libra r y for APPLE and PET 

- Machi ne Language macro library 
- Sample files for Assembly and text processing 
- Sepa rate manuals for both APPLE and PET 

PRICE 
~~~it~T!·s~~l9o.~a5t i ng Loader, Library files, SO page manual , 

SEND FOR FREE DETAILED SPEC SHEET 


EASTERN HOUSE SOFTWARE 

3239 LINDA DRIVE 


WINSTON -SALEM, N . C . 27106 


(919) 924·2889 (919) 748-8446 
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(: commodore 

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

The 8032 CBM Computer is now available! CBMTM 8000 SERIES BUSINESS COMPUTERS 
The new Commodore 8000 series computers o ffer a wide screen 
display to show you up to 80-character lrnes o f rnformation . Text 
editing and report formatting are faster and easier wi th th e new 
wide-screen display. The 8000 serres also provrdes a resrdent 
Operatrng System with expanded functional capabrl111es . You 
can use BASIC on the 8000 computers in both interactive and 
program modes. with expanded commands and functions for 
arrthmetic . edr ti ng. and disk file management. Th CBM 8000 
serres compute rs are ideally su rted for the comput in g needs of 
the bus rness marketplace. 

CBM™ 8050 DUAL DRIVE FLOPPY DISK 
The CBM 8050 Dual Drrve Floppy Drsk rs an enhanc d versron of 
the rntell rgent CBM 2040 Disk Drrve. T e CBM 8050 has all of the 
features of the CBM 2040 . and provrdes more powerfu l software 
capab1l 1tres. as well as nearly one m egabyte of o nlr ne storage 
capa ci ty The CBM 8050 suppl ies relat ive record fries and 
aut o mati c drskette 1nit1alrzat1on. It can copy al l the f1I s from one 
d rskette to another wrtnout copyrng unused space The CBM 
8050 also offers rmproved error recovery and th e abtlrty to 
append to sequentra l files . 
HARDWARE SPECIFICATIONS FIRMWARE 
Dual Drives DOS version 2. 1 
Two mrcroprocessors Sequential fil e man1pulat1on 
974K Bytes storage on two Sequent ial user files 

5.25" diskettes (sing le sided) Relati ve record fr ies 
Tracks 70 Append to sequential fil es 
Sectors 17-2 1 Improved error recovery 
Soft sector format Automatic diskette initialization 
IEEE-488 int erface Automatic directory search 
Combinat ion power (green) and Command parser for syntax 

error (red) indicator l igh ts valida tion 
Drive Activity indicator lights Program load an d save 
Disk Operating System Firmware 

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

CBM PRODUCT DESCRIPTION PRICE CBM PRODUCT DESCR IPTION PRICE 

4008N 8K RAM·Graph1cs Keyboard·40 co l S 795 00 2040 Dual Floppy·343K·DOS 1 0 $1295 00 
40t6N 16KN RAM-Graphics Keyboard-40 col S 995.00 4040 Dual Floppy-343K·DOS 2 0 $1295 00 
4016B 16K RAM-Business Keyboard· •O col $ 995 00 8050 Dual Floppy·974K· DOS 2 0 S1695 00 • 
4032N 32K RAM-Graphics Keyboard·40 col $1295 00 C2N Cassene External Cassene Dflve S 95.00 
4032B 32K RAM-Business Keyboard-40 col $1295 00 CBM 10 IEEE CBM 10 1s1 IEEE Peflphe1al S 39 95 
8016 16K RAM·80 Col · 4 1 O/S $1495.00 • IEEE lo IEEE CBM 10 2nd IEEE Peflpheral S 49.95 
8032 32K RAM·80 Col ·4 1 D IS S1795 00 8010 IEEE 300 Baud Modem S 395 00 
2023 Fflct1on Feed Prtnter S 695.00 2.0 DOS DOS Upgrade for 2040 S 50.00 
2022 Tractor feed Printer S 795.00 4 0 0 1S O/S Upgrade lor 40 Column S 100.00 

·Asterisks and1ca1e fall delivery- all 01hers are Immediately available 

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

SOFTWARE APPLICATION REQUIRES AUTHOR AVAILABILITY PRICE 
Wo rd Pr o I Word Proccss• ng BK ._ cassellc Proless1onal So f1 ware Immediate s 2 95 
Word Pro II 10K I 2040 99 95 
Word Pro Ill Plus 32K + 2040 395 00 
Word Pro IV Plus 8032 - 204018050 59500
BPI Integ rated GI L Bu siness 32Kl 8032 • 2040 BPI 360 00 
BPI Inventory T BA
BPI Payroll 

BPI Enhanced AIR 

CMS GI L 
 CMS Software 295 00 
CMS AIR t95 00 
CMSA P t95 00 
CMS Customer Mad L1s1 195 00 
CMS Payroll 35000
Oatasou rce 1 A ll Business 32Kl 8032 · 205018050 BMB August/Sept 295 00 

·wordprocessing Sofl vare requues output p r in1er We recommend the NEC Sp1mvri ter (52995 ) for 1ei1er quali ty 
"PET is a regis tered lrao mar of Commodore Business Machrnes Small Keyboa rd PETS requu o a ROM Re1r ot1 t Kit 

Mullo·Cluster is available 1n Canada lrom BMB Compu Science. P O BOX t2t Mol ton, Ontaroo L9T2Y3 
A ll prices ona spec1 t1ca11ons are sub1ec1 to cnan9e w ithoul notice 

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-S:30 ' 
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NEECO announces the MIPLOT Plotter from WATANABE 
MIPLOT WX4671 

• 26 cm X 36 cm Plotting area 
• .1 mm Addressing Resolution 

Code!ASCll l Nnme Function 

0 DRA\N Ornw a lttu· Jht hoe 10 thl! 001"1 l+f!d cv ..usoiute coordinates 
1----­
,___-+­RE_L_A T_1v_E _OAAW Ora1". a maigtu line 10 the r>oinl lled bV relam•e coo rdinates 

M OVE Mcr.-e w11n oen UP to the oomt ~1f1ed b'r' absOlute coord1nate1 
----< 

RELATIVE MOVE Mo" w 1tn pen u to :he OO•nt wec.1 l 1ed bV relat ive coordinate-s 

LI E TYPE 5Pe<:1fv soltd or bro l en line 

LINE SCALE Sot-c:1lv 111~ 011cn of a broli.\>O line CO 1 12 7mml 

X AXIS Draw or V coordtna le a'b 

H HOME Re1urn to t t on;1n .,.. ,th 1htt pen up 

1-~-S- A LPHA SCALE SQ..c1lvcfl.11aic1e1 Ul6 ii tu l6 t-;;;;;-Da11cO 7mm • Q.:mml 

a A LPHA ROTA TE 
1 

5poc1 fv ch1mx:1ur 01 ~1111.1llon IFour If 11onsl 

PAI T Ora .... ASCII code cnaracteu 
t-----N--t-M-A.,.-~K- Ora .... mnr l ceruered on the pen s111on IS111 l.mcnl 

s12SO.OO* 
•includes interface to CBM, Atari"", Apple, or 

TRS•BO... Please specify. 

• Full ASCII in any of 15 different 
character sizes 

Please CALL or WRITE for 
specifications and information. 

®Atari is a registered trademark 

• Uses standard felt tip pens ..TRS•BO Is a registered trademark of Tandy Corp. 

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 
• 40 or 80 columns 

$299.00 

-------------------------------­2. 16 or 24K EXPANDAMEM 
• Plug compatible 

INTERNAL MEMORY 
EXPANSION UNIT 

• Dynamic low heat memory 
• Proven reliability 

16K - $299.00 
24K - $379.00 

• No adaptor needed 

-------------------------------­3. FULL SIZE KEYBOARD 

• Complete PET graphics 
•• ,,,,,,.,? . -. ' 
'•trr: 1r1 r: 91J' 
·~ rrrr:''' ' :1rr 
- Pl!'t::·~t flt~ 
•11r - '~ I!!: -

• Separate keypad 
• Plug compatible 
• With cover 

SQQ.95 

"BK-2001 with orrg inal 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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The Atari 825 
Printer 
Robert W Baker 
Atco, NJ 
The Atari 825 printer is a dot matrix impact printer 
that can print lines up to eight inches long in three 
different character sets. The printer operates under 
complete control of an Atari 400 or Atari 800 Per­
sonal Computer System or other compatible host 
dev ice. The Atari 825 printer is in fact a Centronics 
737 printer, well known for its quality and durabili­
ty. The same mechanism is also used by Radio 
Shack for their TRS-80 system, so obtaining supplies 
locally should not be a problem . 

When used with the Atari computer, th e Ata ri 
850 Interface Module is required for operation of the 
printer. The Interface Module converts the Atari 
Input/Output protocol serial data into 7-bit parallel 
data for operation of the printer. Additionally, the 
In terface Module also provides four RS232C serial 
ports for connection of an Atari 830 Modem and 
other RS232C compatible peripheral devices. 

As mentioned earlier, the printer will print in 
any of three character sets: 

1) Monospaced (uniformly spaced) characters at 10 
characters per inch (cpi). 

2) Monospaced condensed characters at 16. 7 cpi 

3) Proportionally spaced characters at an average of 
14 cpi 

Each of these character sets consists of 96 standard 
ASCII characters. The default character set is the 10 
cpi set and cannot be mixed with characte rs in the 
oth r two character sets. The condensed and propor­
tionally spaced characters must be programmed b 
means of control codes and can be mixed on the 
ame print line. When a character set selection code 

has been transmitted to the printer, the printer prints 
all cha racte rs in that set until it receives a different 
character set selection code or the printer is powered 
off. 

The monospaced characters are formed in a dot 
matrix 7 dots wide by 8 dots high . The spacing be­
tween chara ters i uniform: 3 dot spaces between 
norm al mono paced characters and 2 dot space 
between condensed monospaced characters. In­
cluding the dor spaces between characters, the nor­
mal monospaced characters are considered to be 10 
dot spaces wide and the condensed monospaced 
characters 9 dot spaces wide . The proportionally 
paced characters are formed in a dot matrix N dots 

wide by 9 dots high, where is a variable number 
of dots from 6 to 18. The numeric characters in this 

cha racter set do not vary in width . They ' re always 
12 dots wide and are monospaced at 12. 5 cpi to 
allow tabulating columns of numbers . With the in­
creased dot density in the porportionall y spaced 
character set , print quality is extremely good and 
comes close to that of " letter quality" printers. 

Elongated characters can be programmed by 
control codes and all characters can be elongated. 
The elogated characters have twice the dot width of 
normal size characters and can be mixed with normal 
size cha ra ters on the ame print line. Elo ngated 
printing terminates when the "stop elongated 
printing" control code is programmed or the print 
line is terminated. 

The printer can print up to 80 ten character per 
inch monospaced characters on an eight inch print 
line. When the characters are elongated , it can print 
half as many characters per line. The maximum 
number of proportionally spaced characters per eight 
inch line varies with the dot width of th · characters. 
Therefore, the line limit must be compu ted in dot 
columns with a limit of 1200 per eigh th inch line . 

By decreasing or increas ing the number of dot 
spaces between characters and/or words in the print 
line, you can even justify lines at the right margi n. 
Th printer re -ponds to six dot spac ing control codes 
that set from 1 to 6 dot spaces bet ween wo rds or 
characters. This feature co mbined with the propor­
tionall y spaced character set should make the printer 
ideal for word process in g applications . 

One special cont ro l cod recogni zed by the 
printer activates a ninth pin in the print h ad to pro­
vide automatic underlining. Both characters and 
spaces are underl ined until a "stop underlining" 
control code is encoun tered or th e prin ter is powered 
off. 

Back ·pacing is initiat d by a co ntrol consisting 
of the ASCII back pace code (BS) followed by a 
character specifying the number of dot spaces to be 
ba kspaced. This ~ atur is especially useful for 
printing overst rik characters such a a la hed-zero 
or a not-equal sign. The printer does not actually 
backspace in the sense that the carriage moves 
backward. The carriage can only move from left to 
right. When the prin ter rec ives a BS ·ode, it returns 
the carriage to the I ft margin with no paper mot ion 
(no line feed) and then move th ' carriage out to the 
last print column counted minus the specified 
backspace dot paces. Then it prints the next 
characte r and continues the line . Rem em ber that the 
numb r of dot pa . t pccify in order to backspace 
to the de ir d print position d pends on the character 
set being used. 

The print er gen rates an automatic li ne feed 
each rime the print line is t rm inat d and th car­
riag i return d to the ldt margin . Tn add ition , th 
print -r respond to ~ ur different line feed codes to 
advance one full lin e, reverse one full li ne, reverse a 
half line and advance a ha lf lin e. This allows prin­



DYNACOMP 

Quality software for 

ATARI TRS-80 (Level II)*
PET NORTH STAR 
APPLE 11 Plus CP/M 8" Disk 

GAMES, SIMULATIONS and EDUCATION 

BRIDGE 2.0 (Anll1bif for all romputrrs) Prin.: sn.95 Ca.tMttt 
Slt.95 Dbkc11• 

Al1 1IH1"1Chlw• c •tnJOn of 1b.- mtlll PoQYb.r of c11d l &me\ Thh p.rasram t:«b BIOS ud PLAYS c.i.bcr t'OCU'.cl 0t 
d11ptin.1 c br~1c Drpmdll\f oa 11K tOS1 1n.c1, row compv1n QPS'('nn!U • •II nth«f p!r.r tM o trnw OR ddmM" II )'OY bid 
100 hql\, lh r ComDUtn .. .u double yC1Vr con1ran l llRI OOE l 0 rro-idn d~alkn.J1t11 cntcrt1V11nmt lor ad•anccd rt.art"n 
Uld 11 an t •crllcn1 lotnln, 1001 lor lhc: bodar llO'Wlcr 

HEARTS l .S (Anllablt ror all computtrs) Prict : 51'.9SCallotu,. 
Sll.95 Dblatllt' 

An u aona aod cnuruuun1 cocnNltr ' rroon of 1h" po;iuLl r urd ianw Urath It a ~l~nltd aa.mc- u1 •llicb the 
pu~ u ""' 10 t.alt any t.c:un or 11K Q1.1tt11 o f 'pldtt May •J•nat l• O tocnfl\llff o pponcnll "'ho ar r umtd "' llh hard• 
IO•bal p.Ll)'UIJ ruJltJin. 

VALDEZ (Availablr for all compulrn) Prk t : 51"4 .9! Cass.tut 
$11 .95 Ohli:rtlt 

A. "ITl\lbtlon of tupntan\u nl'IJat ion "'IJ\c r rlnc:t W1Uwn So1.nd and Valdu Nuro•\ The P101ram 1.1.c' an u1cn1h c 
H6XH6 tlc:mm1 11d11 m1p and m'!pk))'t ph)~•I mo.kl• of' Ip 1c1p(K\W- and udal pan rrm Chin four o .,n CO\IUC 
thr Ol.l.Jh 1hlp and k ebf11 traffic. Anr 11ancl&1d temunal m ay b( uW'd ror d L1p la y. 

FLIGHT S IMULATOR (Anllablr ror all computrn) Prkt': .'U7 .95Ct..»t' llt' 
SU.95 Dbli:rllr 

A ru'.huc: 1nd utem 1•·e m1thein1tl•al t ~muluJon of 1.1 ~r ""rt• nJah1 1nJ l.11"hn1 The p1 1.nm 1mlitt1 acrodynamk tqUI· 
11on1~d 1hr thn1c1trntk.' o(t ual 1lrfo1I You t an practkc b m umrn1 lpPtoachn &Jld u •111tlon u11n1 rad i.lh and 
rompu.1 hcadi111s. The more ad•&.."l«d n,er cut abo pc:r forni locf)t, h•Jf -1001 and llmllu anoWk manw.>'<fl , 

CRIBBAGE 2.0 ITRS-30 only) Prkt: SJ~.95 CuHu, 
Sll.95 Obkttlt' 

Thi.I" :a •rll-de~1ncd i nd nkcly un;111tJ , .., o hlJldc.J • t'.llion o f 1hc rL1.t.\1C cud t ame. cribbl1c. 11 h an f' tclknt pro­
1ram for 1hc crlbh41e pla)tf in lUICb n l a "' onhy urpoaem u •tU •• 1he ~lnl\er • b hu1.11 0 lu rn the tamt. 1n p•r· 
dcuLll 1hc 1eonn1111d Jll l.C>n The tan.Sud crlbb...1r \(01r bO.ud ~ c-onllnuall) •hown 11IJ\r1op o l the 1h1ptay luUl111,.1 
the rltS '1 •rarh~ UJMbiJl!ln ). ~ [th lhc nuh thl>""-n 11ndcrnt.1lh Tht t:om " 1.11(1 1 u1oma1lull~ «Oltl and aho an· 
nounc:o lb po1no 11\ml Ille 1ndlt1ona l rhr•'oet 

Cll ESS MASTER (North Siu ond TRS-80 onlr) Prkt: ~1 9.95 Cu.wilt' 
S1J.t5 Obh1tt 

Thu. complete ilDd ttl')" po,.·nrul ~niaram r"fl>"ldn (1•c k•f'.b cf pW~ It ll'ldl.ido t:&Uli111. n p.uu.nc npc1i1rn and Ulc 
p romouoa. or p1~ ru. Al!41tlOMUJ, 1he bo.Ud m&y tw rrt.Wt bcfotc lhc wn o f rta r, pc:ma1uq the uu=iiralkwl or 
"b<KK" pLl)'l To m.a.dnwt tuaiuon sptt'd. lbt: peovam u ... ru1cn ui 1ucn.!:il1 Ll :i.1u.a1c jby SOFTWARE 
SPECIALISTS o f focnui) Full 1.1apfla ai r cmploftd in lht TilS-IO •rrllion, azid 1.,..o ,. \Jtlltof1f;lhlllutnoc'1 1C dstpl.ly 
11r P"<Mdtd to a«0mrnodau r-lonh Sur 11wn 

STARTREK J.l (Anll •blt' for all compult ts) Prkt: S 9.95 Cai.wn' 
SIJ.95 Ol:iktu' 

n~ !be rta.mc St '1•1e • Ol'llU..l~. b\.11 .. uh '"irnl - tu11rr1 r o1 n amrk.1hc Kil :n IM1'"' '-"loo! al the Elliff · 
""~ • Uhool ..,arn.J."l r -~ aba 11ud111.s \l llb&lC't 111 oth<I' CN&dranu TM Kli.rl&oru '"° ~ ltad "'"h both b.11U 1n.:S 
t:U•) t:NUCfl t.nc1 mo- c ... l'lfn 11\0I 111 Tllf \lllil-l'OQ" hrc11C • hm lhr l' nltfl't•\C" It bcllifl;ed b) IJ'lfC'f IK&'>) Cf'\11~1 1ftd . 
IUl~UC 5 0.S o r~eh "3 ! f'hc: 11.'.?in I lf'l ocn' 

SPACE TILT !Appl• onlyl Prir' : Sl0.95 Cas.Km 
S14 .~ Ohkrttr 

t.:w UC 11.'tC ~dla ~ u.'\ !be rtanc ol Int TV 'IC!n'!l IU "ruU'' ' NU into . bok ~ lk ..:n:m 5ol;nd umpk 1 ... hrn 
1hc h;,k 1ru ~f UIJ t~! A til»tl tn 11mrr 1lo•• )OU 1n nuu11' )Ollf 1\ 1.D aµ.n~ otbcn m U111 Isa ·fonn>n.1 1:· 
uon 11.-iir 

GA~1E.5 PACK I and GAMF.S PACK ti Prk-r: S 9.95 ncft , Cuwnr 
SJJ .95 n<h, llb hllr 

G MES rACK I c:on~iru ltLACUA. .: . I U,._A P. l..Al'>DEJI , CkA l'S, llO~lll.AU . S YflTCH anJ mor e 0 A.'1f.$ 
PAC ' II UK"llldc' C R ... ZY F. I GU~. JOno, ACl!.Y-DLCEl. Llf[. "' IJ '11'l ' • Ml Olht•1- A..11.ri bte fat 1D oom· 

STUD POKER (ATARI only ) Pricf: Sll.95Ca.ucl.tr 
515.9'5 Diskt'ltt' 

llm it tbe da.'-lk pml!kt • wa pint Thr co:np,..1 rr 1.!ral11bt catd1 Oftf ., 1 time ltw:I )"Ol.l /111111bc computnl brl on 
..~1 )OU ~ Thr comp!.ltn don 101 ~hul and i..1w.rll1 twu Ille oJJ1 l h t"'t"' <I, 11 .amctlmt1 t1h1fhl A.ho 1rod\1Ckd b 1 
""card 1111• p.;iln br!Un• """'" pll)JJltn fhn r-~~e . ,u Fl,lfl ·~ I 161( ATA RI Color, v•phla, Wllnd 

NOM I Nat:s J IGSA w (Tll~·80 only I l'rtn: $16.95 Cbwllt' 
Sl0.95 Obkcllf' 

:""O M I NOES JIGSAW It &n 1n11111rn1 lllO wph10,.; atf'ij 11aphlcal r111.1le 1hc Jlpa• t:on t.UIJ o( I 9 by' boatd rwt•Afl) 
nll rd ...11h r.ndoml) chmen th•f"'C'I 1nom1nonl. o l ... hteh thtrr •re W IYPf"I 8y I 11u... 1n11n11 the '"'J"t'!. mull be l rJ~ll ) 
.-onntttcd. and b) r urutn&the •tu.pc 1.1 rKh ll-.:-ll>Qn, all 1hr nnmmOt"\ may be r •cntuaU) llt"dl.Ktd . S.'"'011n1 n bunt on 
thr.mibcr of1ur:n~rrqu11cdanJtllrd1rrttu\l,of1hr bo.atd1ct ·11ri 

MO\IL"iG MAZE (Applr only) Price: S 10.9! CllWltt' 
514 .95 Ubkrll' 

\iO\' l~U MA/.f r mpkip 1hc 1 •t1nr•dill~10 a11r.::1 o1 pl.I{ ~ lu1m 11nc \lilt ut • ma1r to 1hc m hc-r , Jlo• c•tr, the mue" 
d1naj't•c:all) l•nd r~nJomlyl bu1h anJ 11 Hlntlnually b<r1nf m001fitd fhr 111-tjn:-ll•·c 11 10 on" lhr nuu r • hho111 1nu,hln i 
\or btm11\11 brl a ... ,.u, S..u11n1 h b) an cl•riN llrnir lntllo\l!r, uil 1h1tc lcult 11 ( pl11 \l!c pm~1tkd 

BLACK HOLE (AppC. only) l'rk c : S14.9SC._\M'llf' 
Jll .95 Obi.rift 

n u, u .inommi; 1r1¢1kal 11mul.11lnn ol 1hr 1n1>bltnij ln•ol •N in ,1ui.cl~ ubm • 1n11 1 bl1o1.•\ h"lr "' Uh• 1pa<c riobf The 
obJ«l 1\ tu cnlrr .n.I ftll.Jn 111n, lt11 1 prri.c:dbftl time, an 01bu c~~ 11'1 a ut1all bLlt l ho!r Thu U to be ach1f'N • hhout 
com1.i1 !O nar !hr 1notn.1ly 1hat the lltlal "'"'' dn111•yt lhc rirot-.r Contro1or1 hc era fl'' 1uLJ>1ically u n:11.1Wcd 1.1tln1 lite 
! t"U fot 1ot11ro:i anil ln.ll:1 lbnmrr1 tor .i"tln.auon Thi\ prCJlllll rT'llrlo)' 111 Rn 1nrhln uJ u cdui:::11 ion&l 11 .,.,g .u 
~tllknpq1 

TEACHER ' PET I fA , 1ll1blt ror 111 compu1 rn;) Prin: 5 9.4>5Ca.\.\t'llt' 
SIJ.95 Ul\ktllr 

"'''" lttr fihl Of DY"A('"Q,'1.11"' fJU..41iOTUI r .61l •io ''' '"'""~ 1,,,,,,,jaj ,{)f pre o;.Pl!K'l ICt •'"'' >. t l.A C llflt ''i Pl r 
l"fO"·Jn tllt )<'1i1n1 '1\IJ(flf ••lh ~;,111111n1 Jll~hcr, lcun ..1)1.l 'h•lf lllllOI\ and tt11C'f lr•th l'lfriuth 1l 1ll "tn:no 

CRY T LS ( TARI onl )I Prkc : S 9 .95 •Utllf 
SIJ .95 UMlf'llt 

... UlllQU.C 1110111hm r.an4oml) "'°"'""" l•K+l'.ll1n1. IJl(lh:..~ J1•PI)\ .....u-mp' "' • Uh IOlln '" "l(fl •"II) .u lhc f"Unn) 
v r tu.Ji ""ot' o r.iJtr:~• •a llW w.i:ne, • nJ 1b.r .. t1n1binc.J df«l ol Ute K'UnJ .11.lld fnr hl .. , 4.1cmnmftllJnt CR'fSlALS 
hi..\ t-rcn >.1.wd rn lo."".l.l ~tDrt1 10 dtm<•,,.tulr inc wunJ .1111d .('Ice tu1111n of !be <\14-1' 

POKE R PART'\' (A ,1ll1bl~ for all cumpulr~) Prk-c : Sl 7 . 95C~~llr 
S!l.05 D h lo.t llt 

1"(1)1.[A P \Rf\ 11 .iJra,. fl\:ttl \.Wfli.1'1 .. "W\t\.IWonltlcl'lll. 1"0 11.f ~~f)\• alJJhl;.\b't Jl'l•••,tllr ..w.i~oairt"ehim• 
"'' • ff-'fl .11• .t1Lltolc r"' ""''o c,.,...;o..1n1 IM r-r•• •M•1111 ,,, tt'\lr•cll •""' ., , oMtlrf l•'""fl--l:lfll pla)nt f~l'I •fthCK 
&\11,rr11)011 '" 'II Jf1 1,1 ~ °"' '"' ttrttiJ J\n a ~11flnt ""'""'4.!11t 1ro11'wl0ttnof • •11111'11 rtf'""t I, I•' t-11111 ot 1-d 11odn 
r·n•..1.1r Pll(IJ.t: - ~lh l'O J..LR ,.,.1' NfNt f•>lflli hl !I'll! r1~\lot ' "'"' lf'flllc' 

Avallabilily 

Dl ""C"O\I P "lfl • .itr 11 wr,l.c4 "' ll!l "'M~ktt J 'T'MU!K'ft cmi.a fl\11 1 ~kif c • t'4n.&bum a.:J fl.1.m:"lct Al\ J'IOVamt 
• IU "''" • ntun l ~J... rr 1un mrmon 'ra•e IA f..\MI 1rq.oun : all. ) [ 1ut11 • ltctr N.•!td rto, 1am1 .ar r a~alla!!k Dlt TARI , 
Pf r , 1 ai; - 01 1t">cl11) ...n.i r-;-lt 1Arf'f'.Ohtuun1t ·~" 4t1'e11c 11 •rU 11 ' ltfl" Citao• 11n1\f den111, Cd""blr dcn111~ r<>tn· 
p..1111!-lrl~•lme A.Jd 1oona.lh. mo\! r-r.: 1.:n1~.n bfvtM.&.tlf"tJ t,'1111u~1J 1IU\t fl)1mai1 "C-1' \I RoNtl dt1 •1 l i>r •)1trr111 
run1m•, ~n.Jrr 'l.18ASI 

• .A rut. PCT APPL£ /I, TRS-'0 ' 0 RTll Sr-ill, CP \I .:rtd /R\f art •frtllfrttl t•ordt 'IJl'lO 11.W i.r ir:i:k,...:rls 

BUSINESS, UTILITIES and MISCELLANEOUS 

MAIL LIST ll {Nor1b Star oaly) Prkt': Sll .95 
Thu man).fta lwied r:rotntn no"" lncJIMkt f\ill ~ph1bc11c Md IJP cojc IOft~ u • di a.t flk m"lll'I &. Cnm.n Cl.II M 
ttUi cvcd by UlCJ-dtflMC! code, c lMnl 1WnC Of lip Code. The prin10.1 fonn.U I Uo"'l 1hc IUC of tU""•rd. t ilt 10drcu 
t.!xh ~II d.Mw.i: CUI uorc more 1h.aa 1100 m1rin hin1k ~ruJo: 0¥«1 UOO • IU. 40\IC>k lkn•llY •>·i1nnlll 

TEXT EDITOR I (Lcnrr Wrllrt) Prk:r:.Si..95 C.-nt 
Sll.95 DDkllt• 

All c.uy 10 \l:tC, hM--onrntrd tul cdllo r ,. hKh p!'O•ielet una ble liM •"ldlht .~ t.impk P1in1r•pb indu l.tl1 na lu l 
cd i!Of u d u.lb w h cd (ce compot.!q le a n ' aJMi u qul! r c.apabk n l t.£N!l1n1 raudl W-10 fob• A•tllabk for- aU C'Olll • 
p-.iten. 

PERSONAL FINANCE SYSTEM (AT ARI oaly) p.x, , Ul.9' Dlok•ll• 
PFS d i Wilk d.ol menu orWnU'd lf'lerll cocpmed ol 10 f'f"otr •au ~ord co orp.ciu Uld wapUf) )OUf pm.or.&! 
fmancn. Ftaua n indtldc 1 JOO uant.Ktkm ctpac'llf; fa.ii a...-u:u; U QS:rlkNW uin a:idn. cW a rnr~al by inooth, codl' or 
Pt)~ OJ!(ioaa.I pnllllfl l of rrporta; ebrdbool blt.l nan1: bat 111Jlb r&oul811nd mou. "ho pro'lidn o. 1tH: da \r11r b 
A.TA.RI DOS 2. 

flNDIT ( ort.b Star ooly) Pritt: Slt." 
Thl• l1 a tbcc--lA..xi.e prov·un " flkb main~ 111 10011.UOO ...:cir.wbk b) • cr-otd l o f lhrn: 1ypo, Proonal lc1. last 
namr). Con:nanal (rl pt1unbtn) and lhlumc:e lc1. aup.aH an kl , 1n:G1tS Alb"'"-' · rtt) In •lktd- to \ l")"'>ord 
iatdlu. thttc uc ~int.e.ay. &1111rvnl.U)" l.nd appo111\ftle'l\I MV<bn ror tbc pc:ttou! r«Ofl11 and arJ!O'lltmmt iaidlc.t for 
the commoet.al r«Udi Rtfnmn lt"C'Onb 11e ~ b1 a Uaak l f)"W«d Of bJ aa,.-.cfu t11nn1 11oo ot I.ht" 
\r)-.otd..i. 

DFILE <North Star onl,f) Prit': $19.95 
This h.andy Pfotr&n1 .oo.-, North SW- vin1 tomaltllllA 1 1:1«..alized dai. but or d m u lnd pr ram1 1n lhr 1t1d. of 
duh which in•anabty Kt\UD\llatu DFll[ 11 HJ)' ID ..n 11 p and 11w. I I • 'W or" .rWe your d1t\t 10 pro"'21 rJflcxnl 
loua.ini of the: t!nitcd rile or protnm 

COMPARE (Nortb Slu ooly) Prier: Sll.95 
COM PARE h . linjk dilk Ul ~11)' IOft• llf packqc ""hlch Wd\f'&/U 1•0 tli\SIC fll'OllllfU .&Ail d l1p1.i) l lhr (;k W r:t of 
thr pro11uu. ln byi.n, 1hr knrth1 in urm1 of thl rkunbct ot11..11.unrn1 llnn . • nd 1be line n1i1mtxn 11 • hkh •l1\01.11 lh11a 
dtfrnrmd l)(t"\IJ' . COMPARE prrmiu tt.c uw.r 10 uam.IN IClt.IOftl o fhh t0f1··11e to \ftlfy • hkh atr lhf OIOl'C CWIU.I, 
ud 10 d ear!) idcnllfy I.hr dl.&.o.(n maclc dunna df\doptn.c111. 

COMPRESS (North Stor only) Prl<<' Sll.9' 
COMPRESS i• a 'i:IJlt-dis l utib ty ~ropam '" hl<h 1cmo"o all unn«T\.Mlfl IJll«l &1'd IQPtiOna.11)) REMatl 1t.a1emmu 
from t-ic>M Stir BASIC PfOJl'lllU... The iourn file II procni.td OM llN a t a time, thUI pcmuulftf \ ct)' latlf Plotfatru 10 
bt" compriracd \!Uni o~ a UMD amour.I o f comlJ'llfl mrmof)' . f1k compndoru of l().JO'lt arc mnunonl)' a.:t\lnrd. 

GRAFIX CfRS-30 only) Prin: Sll.95 Cuwuc 
Sl6.95 Olt.hm 

Tlm unique pro11ouu allowt )0\110 eully CIUle Jllphk.t dfrt"t"1IJ fr om th t h1 b0ar ll . YO\I "'d11•" JOUI n a w t" 111ln1 the 
pro111m'1 u1cru1t'e nmor conuob. Once Ille flaurc l.1 ma.it, h Ii au1nmalluUy apPrndtd 10 )'Diii BAS IC rro1um n a 
urina "IJUibk. Draw 1 " happy fue", tall ~t In a.nd 1hcn print h h om 1our r rnsu.m uiln1NUNT11\l Thl1 h 1 H r'J' tHY 
"''Y 10 c:rn1c and .,vc 1nphk 1. 

TIDY (fRS-30 onlr) Pritt : SIO.CM Cuwttt 
51~.95 DUk,nr 

TIDY ii &l: auc:mb\y tan1~1r: proaram. '"'hlth aflo..,1 70\I 10 rc11umbrr 1hc llnn ln your BAS IC PfOJllnn JIOV a lso 
rcmO"n tir.nn::n1-11ry spam i nd REMar• 111tcmcnu The 1nul1 h • (Om~trd BASICPrOJram • hkh 11 te1 m\ld\ !cu 
memory 1po1cr and acaitu 1ijnlfkantlr faucr , Once kHdcd, TIDY rt"fft• ln1 ln memol")'; )O'ol m1y lold uiy number of 
BA.SIC prcp1mi ,. hhou1 hl"lnl 10 re load TIDY ! 

NORTH STAR SOFTWARE EXCHANGE(NSSE) LIBRARY Prkd9.9'Da••tt• 
OYNACO~IP now d1.111ib1otn 1he 20 • 'olllmt: NSSE hblll)' Molt of tht.lf chshll t.t o ffrr 1n OuU1&ndln11alu t" for lht 
purdt1M prkc. \loo'rnc for det&.h rct&JdinJ the contrnu o l IJ\a hbr&r) t.nd quutirr (fQUt 01 more ) pvrch.l.1c:1. 

STATISTICS and ENGINEERING 

DATA SMOOTHER (Nol uoUobl< lor ATARI) Prin.: 514 .95 Cuktt' 
S11.9' Db.hue 

Thu 1pca&l data w:iootlllca rirovam m11be1.1Kd 10 ra p.JI) dc:n• e 11.w!UI lnlotmation floni 'IOU> b-.1uncu anJ c:n&intti · 
m1 cUta ... ~l.:b •n rqu.U) ipKcd The '°fl"a.r' fu1 11ro cboiU lft lk11« and rut'e of n1. •1 '"'"" omoo\hc:d fi111 ull 
'"cmii dt'1>n1n c a.hLltion Aho lnd~dtd ft • ulomatk pk>tlin1 ot the '-"SN' d •t.a a.nd 1tnOOliwiS 11wlo 

FOURIER ANALYZER (Aull1blt for 111 compultn) Prke: Sl4.9SC&l.sc1Lt 
Sll.9'-Dbkr-Ue 

Uic thh ~qr~ t0 c:u..'1:.l::t Liu: flteiUCC'Y SP«V• or bm11 rd d11rauon ~. Tbc Pf a:ii. tr-.i twn a11lOIJl.411C tC'&l!n1 
&.od ;tlotwti o! :he: isi?Q1 daa uvj rEtUlu.. Pr-.mcal 1 pp!i.:.a~ i:idi.dr: thr an.al)'w o! tof'llp&a1r-J ~tcnu Ill •uc:h rl<k• 
udect:OC1C1.co:n:i.::1."u 1orua:i<:bvJ.:nn1 

TfA (TnoJFrr functJon Analyurl Prkr: S".95 C~nc-
SlJ.95 O.bttt 

Thull a 1ptda.l ton ••n pach1c • tuch m.ybt: li lied 10 cul.wu r tbc tu.tu!« fu1K1lo11.1or1)mnt11\.dl u fll·fl •m.rUioi 
and rihrn ti')' 1•untn.lns thocv "-'"°""" '° P"lttd 111puu Tl1A ,, • tnajol moJlrkauon or FOUkl(R ~NALYZE• .not 
COllWI» u t l'\pnttnn1-oncn1rd dtabcl \ t"f1111 ~t ·lltqvtm) p'cl u ..,,u .11 dw tdltin1 funuu, Wbcn-11 FOUIUEll 
A.NA.lYZER u em,nc'il fo1 cJ...::-a1tGnll and icx:t1ur.c w., TFA. u a.1 m.1YK-crill1 tool A u lllbk rot aJJ romruun 

HAR..\1.0NIC ANALYZER (A"'aUabJr lor all compultf1) Prier: 51'.'5 C&.toMnr 
Sll.9S Dblt'ttr 

HAJ..'fO!'o'IC ANA.LYZER ~ de:iilnrd ror lhe 1;>«tnim a.nal:tiu of rrptUb •e .,oc!omu. fu11111:1 wiadr dill lik 
irncn.uoo. rdilltll 1:>d siorq, tt:tnf' al H .., n u d&a and tpcclr\lm plottutf One patli..'"'UlulJ wiiquc- faal:.ry u th11 !he 
i_npg1 d ata n ttd not be rolWI) •Pl«d oi 10 o rd n l c oni!Nl daui • .arttd aod 1 ~~ 1plne 1n~tto11 uicd to 
a n 1r the .jau lik required by 1hc m alaornhm 

FOURIER ANALl 'ZE R. TTA. and lfARMO,.,. IC ASAI 7YElt OUI) be prudwcd kltelbcr for • nlftlbtned pric1 of 
144 'lJ llh1rc cuwunl Uld SS6 9S 1th1« dll~W«I 

REGRESSIO I IAvaUablt for all compultn) Prio: S 19.95 Ca.wit,. 
SlJ .95 Ob.hll' 

REGRESSION I I\ a unique and oetpt1onaU) •matlk one;·Hrnuu1cll4l ku1 •QUlfU ''pOl;nomltl" nir> e f\11ln &r ro· 
111m, Fu uun mclu.li r \ t:f) hlth 1tt11rar) : &n 1u1oma Uc: dc11cc dc1cn:1 lt1" 1CM1 option; .IA UltnlJ~ r lnlc.rnal li~aryol n1· 
11n1 fun cti4M: dau ed itiri 1: 1.111omaUcdau and t"tir>·r plotdna . 1 iULukal Ulll) \l' (t"f . it.and.11d C:CHI UOf\, C'Of1 t latlon 
cocmclcnt. rte .I and mud! more. ln 14Cltlon . " "" fiu may be turd ""11hou1 rcntltt' Ul l the dal..I REGRESSION I is «r· 
I.l inty th r oornm tonc prosram i11 any d.ua 1n1ly1h .ol1 •11r bbrary. 

REGRESSIO N II <PARAFIT><Avallablr fur all compultn) Prkr : Sl9 .95~11r 
UJ.95 Obkt'llf' 

PA.RAHT it clrn1nr+J 10 handle lhOIC cur1 In '-'hlCh lhr puunr1r 111re tmbr-ddt"J {f'O\llhly nonlA'lrar ly) In lht Omn1 
f11nction The UICr timrl) ln i.cm th e fllr.ctlnnal fu1m , 1nduclln1 the P•1.1nme rt (All J, A..0 1. rtt.) • t Ont' o r more BAS IC 
1111 rmm1 !tno . l>•ta and iuuh1 m • , toe manlpulaiN 1nd p'cHcd 11 • hi! RE.CJ RESSION I U.c IU!GMES.1'1101'11 I for 
pol)nomal rlu~n1, and PA.IV.Hr for lhOw- cnmrUcat«I f1.1rtedom 

REG RESSIO!'ll I anil II m•t be purch.a,.-d 101c:1hrr fo r Ufl 9 (c1m·:1uJ 1nd S<M 9S (d 11l nml 

BASIC SCIENTIFIC SUBROUTINES. \lolumt I (Nol a"all•blr ror ATARl l 
OYNACOMP iJ the u clusi,·c d lJ1n tn11or fot thr toft • arc • fl-rd 101hc tc.\1 BASIC $nN1tif/rS&1bt'Olll1llfJ, l 'ol&<mf lb> f . 
Rud:dnc:hd b rr thc B~IE/Mc<ifa~ ·H ll ad'frl.l)(trtenc 1n BYTEm.&JAl.U\r,Ja.nu.11) 191 11 Tllnc: wbrO\llltiotthl\ebc-t'.n 
u1nnblcd aecord.r.n1 10 ,:tur1n l,,.ludrd • nh e1cb collttt!Oft it • mirnu rr 1r-.m ,. hlc:h .clttu a rA dc.mun111 a1t1 u ch 
1ub1outinc. 

CciUt<lkln t i Char1cn 2 t.nc1 J D•11 i&nJ funn1011 rlon!nf , complc ' •at14>bln 

Coli«lmn l"2 C'h.4pter • Mauh a11d 1n;tor OPfl•Uoru 

Cull«Oon ¥J Ch.irten \ 1-l\J ti Jtandom n....mltcl • rNJa.t0t1, ~Id af!'l)l'O.um.a.1oo111 

Prier rec col!n11011 '14 9S Catwitc 

SllY, l.l•h ll r 


All 1t,rrr coDtctioru a.re a•--ailablc for s~ lfJ t1htcc ( 11.\Ctln) and S-1' ,, lthr tc dltlrlln ) 

Bca.uw i.U lu l rt 1 11u! f\l.'1 of the doN.'Ut!llUOCI. BASIC' ~..-11ij)r Sabfmit111n, I n/&<r" I 1t l'W.bk from 
Dl' "Al'0'1P for Sl9 9) f;'lu l Jt rotUJt .1nd b1nd!111.1 

Ordering lnformallon 

A.ti 01-:tcn "' procu~ 1nJ ,!upped roorW • 1lhb ' ' hl'Ur• Plr»e t"lttloM ti-a )lMnl • llh c.wJn .&b"tJ .. 11b CCtrnf'lllcr 1flfo1• 
1:1".oo lfp;i)Ll• b) \ISA 01" \lute, Card, i.Je:alln1.mbu11111 c,11d f er otdrfl ouutdr ~llh A.mrr i.:1a4J 10.. lor 11ur 
rl!lfat1dh.andl.r.1 

AO::::l ' :..~ 10 d.llt"l!C prxr for a ·· f\op.j)) d.ll • (18\.i rorm&t .on icaoc-rd. CPl '-1. MICtO..Ofl BASIC) 

"TR dttlct1n aa l:Ol lufl?l;cd • Ill\ DOS 01 BASIC. 

Orducl to r. •bro o rdrrioli? J or mort proannu. 

""' ~ tor DY,ACO \ IP O'f 'lnl-' •• 'OW" !«.al \(tfl ... uc tlnk1 \\ ttt e foe dr~ 4"cl1ruon1 or th"'IC anJ 01hn f'lt!'fl&mJ 
from U \,.\COMP 

DYNACOMP, Inc. 

6 Rippinga le Road 


Pitrsford , New York 14534 

(7 16) 586-7579 


http:aecord.r.n1
http:BYTEm.&JAl.U\r,Ja.nu.11
http:PA.IV.Hr
http:lfARMO,.,.IC
http:wiiquc-faal:.ry
http:fu1K1lo11.1or1)mnt11\.dl
http:i:idi.dr
http:procni.td
http:IQPtiOna.11
http:�l1\01.11
http:ot11..11
http:commoet.al
http:int.e.ay
http:tbcc--lA..xi
http:Prk:r:.Si
http:1oona.lh
http:DY"A('"Q,'1.11
http:Sll.95Ca.ucl.tr
http:llO~lll.AU
http:thrOl.l.Jh
http:t'OCU'.cl


26 COMPUTE! F bru rv. I 81 Issue 

ATAF<I El 2 ~j PF\INTEF< PF<INT S A M F· L E S 

********** -- Standard c haracter set, 10 cpi 
abcdefghiJkl Mnopqrst uvwx~z ABCDEFGHI JK LMNOPQRST LJV WXYZ 123456789 0 
ELONGATED CHARACTERS 

11uJ1u:ux - Condensed character set, 16,7 cpi 
abcdefghijkl1mopqrstUVW'"~ ABCDEFGHIJKLHNOf'QRSTUVHXYZ 1234567890 
ELONGATED CHARACTERS 

********** - - Proportionally spaced character set 
abcdefghijklmnopqrstuvwxyz ABCDEFGHIJKLMNOPQRSTUVW XYZ 1234567890 
ELONGATED CHARACTERS 

[:a ck t o nor Ma l p r :i r. t :i r·1g wi th a u t o M a t :i. c ~:!.!::!.!;t~~:C l :i t1 i J:!5.l i 1 1 us t r a t i o r. • 

The forM ul a for wa t er is H?O - not - H
r) 

LO ***** <- - super & sub s cripts!,.., 

PROPORTIONAL *** CONDENSED 111 PROPORTIONAL MIXED ON SAME LINE 

X # Y ***(---SHOWS USE OF THE BACKSPACE TO CREATE SPECIAL CHARACTERS 

ting special mathematics and chemical formulas re­
quiring subscripts or superscripts . The auto-linefeed 
function can be d isabled if de ired but is not recom­
m nded when us d with the Atari computer syst ms. 

Th printer has a spcciaJ line feed buffer that 
can swre up t 255 line ked codes . This allov•s yo u 
to program consecutive line feed codes for paper 
handling and page formatting purposes. You can al o 
mix line fi cd odes with hara ter data, ince the 
primer handles line feed codes and pr int haract TS 

on a li1.. t-in -first-out " basis . Any characters be fi re 
a lin e feed code are printed before performing a lin e 
reed , th n any ·haracters after the line feed ar 
printed after the lin e fe d code is executed. A car­
r iage return do ·s not occur with a Jin feed. 

Manual switches on the front of the printer pro­
vide power on/off, on line/ local modes , and manual 
paper fi cding in forward or reverse. The print er an 
handle thr ' · types of paper: 

- ro ll paper 8.5 in ches wide 
- fanfo ld paper, 9.5 inches wide with pin feed holes 
- cu t sh eets and forms up co 8.5 inches wide 

An adjus tm ·11t on th printing head all ws uniform 
printing r Ill ult i-part forms as well as : in gle sheets . 

A :pccia l ribbon is req uired for ribbon r ·placc­
m ·nt. The ri bbo n i not on a typ ical ribbon spool. 
In.· t ad the ribbon used is referred to as a 'z ip 
pa k". Tlw continuous ribbon loop is pro idecl in a 

plastic bag which is removed a fter the ribbon is in ­
stall ed in the printer. A pair of plastic gloves are 
usually su ppli ed with each ribbon to avoid geuing 
yo ur ha nds covered with ink . 

S ·veral BA IC command proviJ · '"ts a · ·css 
to th· prmer on the Atari co mputer sys tem· . T he 
LIST' P: command will list a BA IC pro ram on 
th printer rather than on the tv screen. Th 
LPRI T command is used to print a ny data in · tead 
of displa ing on the scree n. U ·of the LPRI T 
command does not require an OPE taLt·m nt and 
can be used in either direct (typed from the 
k ' yboard) or de ferred mode (wi thin a prnRram). An 

PEN command allows open ing a ' logi al Iii· " tu 
the printer and then u ing the PRINT# .. . ·omrnand 
to print to the printer. Mor cl ta il s on th se com­
mands are provided in th e Ata ri ma nu als. 

All data to be ·ent to the print r is normall y 
·ndos ·cl in quot . AS Il contro l cod ·s like lin ·fc ·cl 

-LF) a r g ncratcd on th tari keyboard by press ing 
the TRL key and holdin g it while pn.:s:ing th e nex t 
characte r key. Escape code sequence like E C 

H ) arc generated b pre . in g :111d rel ·a ·in g th ' 
I·, C key (as many tim · as nc cl ·cl) ancl thrn k ·y ing 

T R L loll wed by th e cl sired character. 'v hen con­
trol codes and escape code ·cqut: nce: a rc kl'yccl on 
th· ta ri keyboard , Atari graphi cs characlc r · an: 
displayer! on dw TV crce n. These g-ra1 hies 
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character · are not pri nted by th e printer , but th 
printer responds to the control cod s generated. 

If your BASIC program includes graph ics 
characters that generate printer control codes , the 
printer wi ll act on the codes wh n you try to Ii t the 
program on the printer . This can be avoided to some 
extent by usin g th e CHR $(nn) strin g fun ction to in­
clude control codes in a print line . Most control 
codes will require two C HR$(nn) functions , such as: 
CHR$(2 7)·C HR$(14) to start enlongated printing. 

otc that th e CHR$ argument (nn) is a decim al 
number representing the valu e to be sent to the printer. 

All in a ll, the printer is a very good quality , de­
pendabl e unit manufact ured by a highly respected 
print er manufactur r. Supplies and repairs hould be 
eas il y obtaina ble from a numb T of lo a l sources. 
T he printer includes a number of features that make 
it ideall y suited for most word pro essing and small 
bu in c s applicat ions. I t would cert a inl y appear to be 
a very worth whi le in vestment for the s r ious Atari 
user . By th e way, th pr ice of the Atar i 825 is very 
close to th price of a no rm al Centron ics 737 so yo u 
don 't pay a penalty by buying it from an Atari 
dealer. H owever , remember that you do need th e 
Atari 850 Interface module to use the printer with the 
Atari system. 

TABLE 1. PRINTER CONTROL CODES 
Keying ASCII Decimal H ex . Function 

Sequence Mnemonic Code Code 

This group is keyed by pressing CNTR and thi s letter: 
J LF 10 OA Forward line feed 
M CR 13 OD Carriage return 
0 SI 15 OF Start underline 
N SO 14 OE Stop underline 
H BS 08 08 Backspace (m ust 

be followed by 
character defining 
number of dot spaces) 

Th.is group is keyed by ESC ESC then CTRL and this letter : 
A ESC SOH 27 01 1li 01 1 dot space 
B ESC STX 27 02 1B 02 2 dot spaces 
C ESC ETX 27 03 Ill 03 3 dot spaces 
D ESC EOT 27 04 1B 04 4 dot spaces 
E ESC ENQ 27 05 1B 05 5 dot spaces 
F ESC ACK 27 06 1B 06 6 dot spaces 
J ESC LF 27 10 1B OA Full r everse line 

feed 
N ESC SO 27 14 1B OE Start elongated 

print 

0 ESC SI 27 15 1B OF Stop elongated 
print 

Q ESC DCl 27 17 1B 11 	 Select propor­
t ionall y spaced 
charac ter set 

s ESC DC3 27 19 1B 13 	 Select 10 epi 
mono-spaced 
character set 

ESC DC4 27 20 1B 14 Select 16 .7 cpiT 
condensed 
character 

This group by ESC ESC ESC then CTRL and thi letter: 

ESC FS 27 28 1B JC Half-line forward 
line feed - ESC RS 27 30 1B l E H alf-l ine reverse 
line feed © 

MlPLOT: 
the right 
plotter 
atthe 
right 
price 

Desig ned for straight forward interface to any micro­
computer that outputs th e ASCII code . M lPLOT can even 
be used by operators with no plotter experience 
• 	 Incorporates pre-programmed " int lllgent '' func tions required 

for producing graphs and d rawings 
• 	 So lid ancl brok n line types can be specified 
• 	 Built in charac ter generator for letters. numbers and symbols 
• 	 Characters can be enlarged and rotated to four onentat1ons 
• 	 Special prin ter mode outputs character data as-1 s 
• 	 Uses commonly avai lable hard fiber-tip pens 
• 	 Maximum plot speed approximately 2 inches per second 
• 	 Built in self-test mode 

Only 
51,200 

at Systems Formulate Corporation 
(plus shipping & handling) 

Ca ll today for more informat ion or to place your phone order: 
(415) 326-9100 • 39 Town & Country Village. Pa lo Alto . CA 94301 
We honor Mas1or Charge, Visa chec or money orelcr (C all l orn111 rt•s1cicn1s ,1dd 
6 50,, sa les tax i 

. 

.i 

FREE 

SAMPLES! 


THE UNIVERSAL FORM 

It's an Invoice • Purchase Order • Statement 


• Cred it Memo • Renewal Notice • Du n Notice 

• Packing List• Patient Bill 


Buy Direct At Lower Cost Than Cus tom Forms. 

38 STOCK ITEMS FOR SMALL SYSTEMS USERS. 
• 	 Pressure sensitive labels designed to fit 

Centronics, Radio Shack and Teletype Model 43 
Printers. 

• 	 Stock paper in 21 flavors including Mini Paks in 
small quant ities. 

• 	 Continuous index cards and mailers. 

SOLD TO THE TRADE ONLY 

DEALERS ONLY - WRITE ON YOUR LETTERHEAD 

uu uu 000000 ssssss Universal 
LIU UU 00 00 SS 
uu uu oo oo ssssss Output 
UU LIU 00 00 SS S I 
UUUUUU 000000 SSS&-S upp Y 
P.O. BOX 457 • BARRINGTON, IL 60010 

(312) 992·2255 
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0 

Don't lose your message 

because of the medium ... 


I ' 

CASSETTES 
The cassette tapes used for recording data are 

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

sonic welded type w ith a non-magnetic leader or a magnetic leader (so called leaderless 
cassettes ). The shell used in our cassettes 1s of prem ium quality.5-screw, w ith non-magnet ic leader. The 
choice of non-magnetic leader may confuse some people, but there is a val id reason . There is a splice 
requ i red to connect the magnet ic tape to the leader at both ends of the tape . A person recording program 
material or data. us ing a leaderless tape , stands to drop a bit of data at the sp li ce point. Not all leaderless 
tapes have the splice and you have to be very ca reful when buying thi s type of data tape. We use standard 
leader to avoid the confusion . and unhappy customers when the first record ing on the tape is always bad . 

The tape used in our casset tes is of stud io quality, The same type 
of ta pe is used by some studios fo r mak ing master recordings. The 
magnetic tape used in the cassette 1s the true heart of the cassette , 
You can have the best shell made , but w ith low qua li ty tape it is 
st i ll junk . 

The cassettes offered here ha ve been chosen for the high­
est quali ty components cons isten t w ith a practica l cost leve l. 

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

C- 10 . . ... . ... . . . .... . .... ...... . . ...... . . . 56 .95 + Sl 

C-20 .... . ....... . ..... . . . .. . . ... .. .... . ... $7 .95 + S1 


DISKETTES 
We offer two levels of diskettes: certified and non-cert if ied . The certified diskettes have been put 

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

Th e BASF company invented magnet ic tape from wh ich the very large and varied industry of today has 
grown . We offer the BASF premi um qual ity (non-cert if ied ) Diskette. These diskettes enjoy one of the 
lowest reject rates of any manufacturer (al l our disk-based software is dupl icated on BASF). 

We are also offering d iskettes from 3-M SCOTCH . These come encased in a touch (PVC) jacket which 
res ists handl ing damages. They are ce rt if ied 100% error-free. Their low modulat ion provides better 
signa l stab ilit y. 

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

3-M SCOTCH: 
Box of 10 . .. ... . ....... . ..... .. ... . ..... . .. . . . ...... . ......... . .... . ...... ... ... . . . . $39 .95 + $2 
DYSAN: 
Box of 5 ... . . .... ........ . ..... . . ... . ... . . . ..... . ... . ..... .. .. ... ..... .. . .. .. . ..... . $29.95 + $1 

The Software &change 
6 Soul~ St M1llord NH 03055 

TO ORDER TOLL-FREE: (i n NH ca ll 673-5144 ) 

1-800-258-1790 

0 
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Simulated 
PRINT USING 
Jim Butterfield 
It's handy to be able to arrange numbers neatly in 
columns. Computers having the PRINT USING 
statement help you do this. If your machine hasn ' t 
got a PRINT USING , howev r, you'll need to do it 
some other way. 

There are many methods of producing this kind 
of output . One of the better ones involves extracting 
the digits, one at a time, and then printing them; 
this method is a litrle slow in Basic b cause of the 
arithmetic involved. 

I've put together a quick and fairly fast 
subroutine to help you do the job. The actual coding 
is eight Basic lines , so it won't take up too much 
space. To allow for maximum fl exibility , you are 
permitted to name how many digits you want to 
allow before the decimal point, and how many after. 

The subrout ine takes your value V and gives 
you back a string, V$, which you can then print. 
String Y$ co ntains the lead ing spaces and trailing 
zeros to fit the space you have speci fi ed . 

The length of VS can be worked out this way: 
You will have specified how many digits you want 
before the decimal point as variable Y l and after the 
decimal point as variable \/2 . Add these two values 
together ; then add one for the sign and one more for 
the decimal point. Exception: If you've specified V2 
as zero, meaning you want no digits after the 
decimal point , the decimal point it self will be 
dropped. 

Images, Pictures and Patterns 
There are many possible features of a PRINT 
USING system that are not included in this short 
subroutine . You should know about them; perhaps 
you would like to try your hand at add ing some of 
them. 

A floating dollar sign allows the dollar sign to 
move up snugly against the number itself. A fill 
haracter fills up all the spaces before the first digit of 

the number ; it 's most often used with the asterisk 
character, to give an output th a t looks like 
**•••12.47 for printing cheques. 

Comma insertion allows you to punctuate large 
numbers, to give an output like 3,827,149. Negative 
numbers often have many ways of display : examples 
are -437.22, (437.22) and 437.22CR. Variable Zero 
Suppression allows you to choose whether to print a 
valu of five cents as .05 0.05 or 00.05. 

The above features, if included , would make the 
ubroutine bigger and slower. Apart from a float ing 

minus sign , they are not there; but a couple of 
features have been included which are important for 
finan cial printouts. 

All number ar carefull y rounded, ·o that a 
value of 12.387 will convert to 12.4 if you choose to 
show one place after the decimal . 

Overflow is tested: it would be annoying or 
disastrous to have a value of 12345 print ed as 345 
just becau e you asked for three digits bdore the 
decimal! Situations like this are flagged by the 
printing of asterisks instead of the number. 

There's one type of overflow that doesn't cause 
asterisks to be printed, but in this case you're un­
likely to mistake it for a genuine value . ccasionally, 
when you have a number like one million the STR$ 
function will convert it to a string like "1 E + 09 " 
rather than the "1000000000" we might expect. 
(Why the xtra zeros? They are intended to go 
behind the decimal point). This causes an odd­
looking output of something like '' 1 E. + 09'' which 
won't be mistaken for a real number. If this bothers 
you you could add extra coding to spot it. It 's pro­
bably better, however , to think of overflow as a 
debugging tool - it must never , never happen in 
your fin al polished program . 

You should try to keep the number of digits (Y 1 
plus Y2) not greater than 9 . If you really want to 
print amounts well over a million dollars with ac­
curacy to the penny, you're starting to push against 
the limits of 32-bit Bas ic; rounding errors will start to 
steal the occasinal penny away from you . 

The Program 
Line 50020 chan ges V to a rounded integer, and 
50030 converts to a string. At this point, 3. 14159 
becomes the string '' 3142 ' with spaces at th e front 
padding out the string to the right length . 

Line 50040 skips decimal point in sert ion if we 
don't need it. Otherwise, line 50050 che ks to see if 
there a re any spaces behind where we want to place 
the decimal point. For example, the value .0 14 might 
be held as ' 14", and we 'll need to re-in sert the 
missing zero. Variables Y5 and Y6 will tlo this for 
u , if needed. 

ote that line 50050 leaves an "un losed" loop 
on the stack. So long as this is a subroutine, it won ' t 
give us any problem: the loop will be clo eel when 
the subroutin e p rforms RETURN . 

Line 50070 puts in the decimal poin t and any 
needed zeros. Finally, line 50080 ch ecks~ r verfl ow 
and substitutes asterisks if needed. 

The test program , lines 100-1 70 , pr duces both 
very large and ve ry small numbers, both positi ve and 
negativ . 
100 R EM DEMO PROGRAM FOR B­
ROUTINE 
110FORJ =1 to 20 
120 V =EXP(RND(1)*14-6)*SGN(R D( l)- .2) 
130 1 =4: Y2 =O:GO U B 50000:PRI T $;' "; 
140 V 1 = 3:Y2 = 1 :GOSUB 50000;PRI TY$; " ' ; 
150 V2 = 4:GOSU B 50000:PRI TVS 
160 EXT J 
170 END 

http:���12.47
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THE FLOPPY DISK 
ALTERNATIVE 

PET/BETA-1 

-.l________,..........~............... language files can be directly linked to user-defined 

If your data and program handling requirements are 
minimal, a mini-disk may be for you. If you want to access 
large amounts of data. program libraries, flexible user­
defined data formating , and easy to understand documen­
tation, CONSIDER the PET/ BETA-1 . 

The PET I BETA-1 is a fast digital tape system incorporating 
the BETA-1 drive , with a flexib le user-oriented operating 
system. The double-density drive has high-speed random 
access to over 1 million bytes per digital cassette with a 
transfer rate of 1 K/second. 

The PET I BETA-1 operating system exte nds your BASIC 
with 25 new commands executable from the keyboard or 
from a BASIC program. The new commands add sophis­
ticated data and programming capabilities easily exceed­
ing those of the Commodore disk. 

For programs PET I BET A-1 offers program chaining and 
merging with dynamic memory management. Machine 

commands, and any memory segment can be saved and 
relocated to any RAM location. 

PET/ BETA-1 offers sophisticated data management with 
userdefined record and field formats, up to 26 named 
fields per record , with true random access to any record in 
the file. These functions are available with easy to use 
commands. 

With the PET / BETA-1 you control huge amounts of data 
with no operator intervention. The operating system 
supports up to 4 BETA-1 drives. 

This is a complete hardware/software package, assembled 
and complete with all connectors and extensive user­
oriented documentation. We provide techn ical assistance 
by phone and mail. 

PET / BETA-1 System 
Single density (512 k/drive) .. ...... . .. $555.00 
Double density (1 meg /drive) . .. ... . . . $700.00 
MANUAL lappl•cable to purchase) . . . . . . S10.00 

PET ICBM SOFTWARE 

FORTH Interactive high level compiler and 
operating system 5 - 10 times fas ter than PET 
BASIC . High level block structu red language. 
This is a true fig-FORTH implementat ion for 16 and 
32K PETs. 

fig-FORTH, with editor, assembler ........... $50.00 
with floating point and strings .... . . ......... $60.00 
with floating point, strings, macro-assembler .. 570.00 
cassette and disk interface available. 

TERMINAL Turn your PET in to an intell igent PETTERM I A ll featu res above ... . .... $ 80.00 
te rm inal with one of our termina l packages . PETTERM II A ll featu res of I. plus local 
These are complete assembled hardware and text editor w ith down-loading capabi lity . 90 .00 
software packages . A ll include line edit­ PETTERM Ill All features of II . plus 
ing resend . repea t key. shift lock. output to CBM 801132 column scrolling window for 
printer. and more. Delivered on PET casse tte viewi ng formatted outputs wider than 
with manuals . Inqu ire for modem prices . 40 columns . . . . . . . . . . . . . . . . . . . . . . 100.00 

Software for small computers l•RJ vis. 
1903 Rio Grande, Austin , Texas 78705 
P.O.B. 8403, Austi n, Texas 78712 FSS •nan au1ho11zec1 MECA Inc dealer 

Te•as residents aod 5°0 sales lax. 
1-512-477-2207 PET •Sa regostered lrademark of Commodore Inc 
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50000 REM 'USING ' ARRANGE IN COLUMNS 
50010 REM VIS VALUE; V1.V2 PRINTS 
50020 V4=INT(V•1otv2 +.5) 
50030 V$ =RIGHT$(" "+ STR$(V4), 
VI + V2+1) 
50040 IF V2 < 1 GOTO 50080 
50050 FOR V5 = Vl + 2 TO Vl + V2 + l:IF ASC 

(MID$(V$,V5))<48 THEN NEXT VS 
50060 V6 = V5-V1-1 
50070 V$ = MID$(V$,V6,Vl + 1) + LEFT$(".OOOOO", 

V6) + MID$(V$ ,V5) 
50080 IF ASC(V$) >47 THEN V$ =LEFT$("***** 

•••••",Vl +V2+2+(V2=0)) 
50090 RETURN 
READY. © 

MEMOREX 

Floppy Discs 
Lowest prices. WE WILL NOT 
BE UNDERSOLDtl Buy any 
quantity 1-1000. Visa. Mastercharge 
accepted Call free (800)235-4137 
for prices and information. All 
orders sent postage paid. 

PACIFIC EXCHANGES 
100 Foothi ll Blvd 
San Luis Obispo. CA 
93401 (In Cal call 
(805) 543· 1037 ) 

PET & APPLE II USERS 

TINY PASCAL 
Plus ; 

GRAPHICS 

Tho TINY Pascal Svs1om turns your APPLE II micro m10 a 16·bl 1 P·maehlnu You 
100 can learn the language tha1 i s sla ted to become lho successor 10 BASIC TINY 
Pascal offers the lotlowlng: 

• LINE EDITOR to crea11, modify •nd maintain source 
• COMPI LER to produce P·code, lhe assembly l1ngau1ge of Iha P·m1chlne 
• INTERPRETER to .x1cul1 lhe compiled P·eode (hes TRACE) 
• Structured programmed con 1trucls : CASE·OF·ELSE, WH ILE·OO, IF·THEN · 

ELSE. REPEAT·UNTIL. FOR ·TO/OOWNTO·DO, BEGIN·END, MEM, CONST. 
VAR ARRAY 

Our new TIN Y Pascal PLUS , provides graphics and 01her builllr1 1unc11ons 
GRAPHICS. PLOT. POINT. TEXT, INK EY. ABS ANO SOR. The PET version sup 
poris double denslly plolllng on 40 -:olumn screen giving BO t 50 plo1 positions 
The APPLE II version supports bo1h LORES and HIRES with COLOR. 
HGRAPHICS, HCOLOA, tiPLOT, ANO POL For those ol you who do no t reQuuo 
O'ap 1cs caoaDHUles, you may still order our angina! TINY Pascal package 

PET BASIC 4 0 version avaUaole February 1981 

TINY Pucol PLUS • GRAPHICS VERSION· 

PET 32K NEW Roms Cfl!ISOll D . S.S5 

PH J2K NEW Roms dl•kolle .. _ . . SSO 

APPLE II w/AOM Applesol t only w/DOS • • SSO 


TINY P81c1I NON·ORAPHICS VERSIONS· 

PET 16KIJ2K NEW Roms casse t te . $40 

PET 16K/32K NEW Roms dlskello S35 

APPLE 11 w/AOM App losol1 32K w/OOS $35 

APPLE 11 w/AAM Appl osoll 48K w/005 ~35 


USER' !:! Manual (HtfuntJa t>lo with so fl ware order) S10 
6502 Assembly Lis i Ing o f INTERPR ETER graphics S25 V/$.4' 
non·grapt1lc!ll . S20 

l lilf Pn'•~• .,US •~.J\,.A lo' 0' O•J• ••<ti.1 t•rap.1.J:. 1 0, t ..1.~~c.,IJJ'\,l...cll'c • 1 
n.....c..1 • "ll t • o-i< • 1o0,. h 1t 1 M•. ""-Ja<"" "' ct"'' r«: "'°' '" "' ' ~ ~1.. , U • ::>i,,._1s ,.Utt-<• • II"( So.JA~ r n.-.,.,

llfmf!lIDIABACUS SOFTWARE 


liiiHifU!I ci·ra~d B~:p i~~. ~1ch igan 
 49510 

PET GAMES 
Unique, Action-packed Games. 

NUCLEAR WAR 

GALAXY 

STOCK MARKE T 

ENCRYPT 

ALIEN 

All are User-tested with HELPS 

N u clea r confrontat io n on a globa l scale. 

Many scenar ios. 

Pillage a 3 -D gala xy collecting loot from 
capt ive w or lds . 

Rags to riches game of buy and se ll w ith 
com puter stocks. 

Cha lleng ing puzz les, dec ip her coded 
messages. 

Protect t he federation . Real time 3 ·D 
na vigation . • 

APPLE 


Multi-player games have Single-Player option 

Each . . . Cassette S14 .95 01ske l1e $19 .95 
• one-player 

so~tw.,-• ~or •m-~~ 

1903 Rio Gr~ P.O. Box 8403 

Austin.T•xas 1-512-477-2207 Austin.Texas 


787~ 78712 • 

http:t�rap.1.J:.10
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THE STAR MODEM 
From Livermore Data Systems 

WE CARRY THE BLACK APPLE 

EBS Business System for PET/CBM $795 
Extremely comprehensive package lor small business 
Fully integrated inventory and accounts receivable system 
1nclud1ng invoices. packing slips, mail labels. statements, 
bank deposn slips, and t7 1epons Allows any ol 1O 
standard letters to be merged with customer record in fo on 
either a selective or complete file basis Demo disk and 
system description available for S3.00 

OU Data Base System for CBM 8032 S335 
Flexible file handling and repon writing package for such 
app1tcal10!l';;,jls: Inventory Control, Management lnlorma· 
tion. Mailing List: Scheduhng Medical Record Keeping, 
Accounting. 

6502 7.45 
6502A 8.40 
6520 PIA 5.15 
6522 VIA 6.45 
6532 7.90 
2114·L450 
2114-L200 
2716 EPRDM (5 volt) 
TMS 2532 EPROM 
4116-200 u RAM INECI 
S-100 Wire Wrap 

10/6.95 50/6.55 100/6.15 
10/7.95 50/7.35 100/6.90 
10/4.90 50/4.45 100/4.15 
10/6.10 50/5.75 100/5.45 
10/7.40 50/7.00 100/6.60 

3.45 20/3.35 100/3.25 
4.1 5 20/3.95 100/3.75 

10.45 5/9.90 10/9.50 
29.00 

8 '" 35.00 
2.65 

CASSETTES - AGFA PE-611 PREMIUM 
High output. low noise, 5 saew housing, labels 
C· 10 10/5 65 50/25.0C 100/48 00 
C-30 10/7.30 50/34.00 100/66.00 
All other lengths available. Write lor price list . 

a ATARI 800 $777 
/I\,. All Atari Modules 20% OFF 

SPECIAL-purchase ATARI 800 , rece ive 
extra SK memory FREE. 
EDUCATIONAL PLAN · buy 2 ATARI 
Computers , receive 1 ATARI 400 FREE i 

DISKS 
(write for quant ity prices) 

SCOTCH (3M) 5" 10/2.85 50/2.75 100/2.65•
SCOTCH (3M) 8" 10/2.95 50/2.85 100/2.75 
Maxell 5" Double Dens. 10/4.25 50/4.10 100/3.95 
Maxell 8" Double Dens. 10/4.65 50/4.50 100/4.35 
Verbatim 5" t0/2.45 50/2.40 10012.35 

(add .75 for 5" Verbatim plastic storage box) 
Verbatim 8" Dbl Den s. 10/3.35 50/3.25 100/3.15 
BASF 5" soft 10/2.60 20/2.50 100/2.40 
BASF 8" soft 10/2.40 20/2.35 100/230 
Diskette Storage Pa ges 1o for 3:95 
Disk Library Cases 8" - 2.85 5" - 2.15 

115 E. Stump Road 

RS232 MODEM SALE $135 
IEEE488 MODEM SALE $245 
RS232 CCITI $170 
IEEE 488 CCITI $280 
ST AR Modem is the price performance leader with afull 

2 YEAR FACTORY WARRANTY 

KM MM Pascal for PET $75 
Subset ol standard Pascal with true machine language 
translator for fas ter execullon 16K w1/h tape or disk 

EARL for PET (disk file based) S65 
Editor. Assembler. Reloca1er, Linker to generate relocal· 
able object code 

fullFORTH+ for PET/CBM $65 
Afull-leatured FORTH wit extensions conforming toFonh 
Interest Group standards Includes assembler.stnr-g process­
ing capa0tlt 11es. disk v1nual memory multiple d1mens1oned 
arrays. lloa11ng point and 1ntege1processing. 

COM-PET SPECIALS 
~ Up to S235 free ... 

I 
_____ 

~ merchandise with purchase of 
<.c: one of following CBM-PET 11ems1 FREE 

8032 32K • 80 Column CRT 51795 235 
8016 16K - 80 Column CRT S1495 205 
8050 Dual Disk Drive· 1,020,000 Bytes 51795 235 
CBM Modem - IEEE lnlerface S395 50 
CBM Voice Syn1h es12er 5395 50 
SN Full s12e grap/11cs keyboard 5795 t 00 
16K Full S12e Graphics or 

Business Keyboard 5995 150 
32K Full Size Graphics or 

Business Keyboard 51295 205 
2040 Dual Disk Dnve · 343.000bytes 51295 205 
2022 Tractor Feed Prin1er 5795 t 00 
C2N External Cassette Deck 595 12 
Used PETS (8. 16. and 32K) CALL 
WRITE FOR SYSTEM PRICES 

----------··"4••------04------­·------------··-------------·····­
**EDUCATIONAL DISCOUNTS** 

----- -----~~--~-~~-'.-~~~~:'.~:.~~-~- -~-~E 
CBM Full Size Graphics Keyboard 5 74 
Word Pro Il l - 32K CBM, disk, punier S170 
WordPro IV · 8032. disk, printer S255 

VISICALC for PET. ATARI S170 
BPI General Ledger, A/P, AIR for PET 5270 

Programmers Toolkit - PET ROM Util1t1es 534.90 
PET Spacemaker Switch $24.90 
Dust Cover for PET $6.90 
IEEE-Parallel Printer Interface for PET S6500 
IEEE·RS232 Pnnter Interface for PET S149.00 

ABC 


MI PLOT Intelligent Plotter 
by Watanabe Instruments IDigiplot) 

SPECIAL 

$1145 

• 	 Incorporates all Intelligent func tions required for pro­

ducing graphs and drawings including 8 vector and 4 
character commands. 

• 	Distance accuracy within 1%, repet ition accuracy 
wi thin .01 inches, programmable step size .004 inches, 
internal interpolation in .002 steps. 

• Solid and broken line types can be specified 
• Character generator for leuers. numerals and symbols 

Characters can be enlarged and rotated in four or1enta· 
tions 

• 	Coordinale axes can be drawn by simply specifying lhe 
graduation interval and number of repetitions. 

• 	Sell test mode automatically draws completetest paUern 
• 	Printer mode outputs characler dala 1n 16 sizes with 4 

orientations 
• 	Connection to any microcomputer uSlfYJ parallel 7·bl! 

ASC II code 
• 	Can use simple cable to parallel pan, or special inter­

lace lo IEEE or other. 
• 	Modular control circuit and mechanical construclion 
• 	Uses any hard ltber-t1p pen 
• Uses 11 x 17 paper. 

Includes power supply, 1/0 connector, 2 pens, 50 sheets of 
paper, and complete manual. 

EPSON MX·80 Printer 
STARWRITER Daisy Wheel Prin ter 
Centronics 737 Printer 
NEC Spinwnter - parallel 
XYMEC Hl-0 1000 lntelligenl Daisy Wheel 
Leedex Video 100 12" Monilor 
ZENITH om SYSTEMS 

Zenith Zt9 Terminal (lactory asm.) 
Zenith Z89 with 48K --------···----------·---------··········--

SYM·t 
SYM BAS· t BASIC or RAE-1 /2 Assembler 
KTM·2/80 Synenek Video Board 
KIM-1 (add $34 lor power supply) 
Seawell Motherboard - 4K RAM 

$545 
$1500 
$790 

52500 
$2150 
$1 29 

S735 
S2 t50 -----·--·-·· 
5209 
$ 85 
S349 
5159 
S195 

Seawell 16K Static RAM - KIM. SYM. AIM $320 ----------·--·-··---------------------···-----­
KL-4M Four Voice Music Board and Visible Music 

Monitor (4 Voice) for PET S59 90 ----------------------··-·------------------·-----------------­
FLEXFILE Database-Repon Wri ter by Michael Riley 

Flexible file handler for PET/CBM 
--····---------·--···- ····---------- ···----------------­
MICRO·REVERSI for PET by Michael Riley S9.95 

~~-~~!'.1.:.~~~~9_:_~-~~~~~=~-~~~~~~~-~!-~~:~ -~:. 
PAPER-MATE 60 Command PET Word PrOCeSS(X 52995 


Full-featured version by Michael Riley 


A PProducts 15% OFF Iii 

A PHobby-Blox 15% OFF 

ALL BOOK ind SOFTWARE PRICES DISCOUNTED 
The 8086 Book (Osborne) $1 2 75 
Z8000 Assembly Language Programming S1 0.60 
PET Personal Computer Guide (OsOO<ne) 512 75 
PET and the IEEE-488 Bus (Osborne) $12 75 
6502 Assembly Language (Osborne) s 9.90 
Pr ogramming Ille 6502 (Zaks) $1 045 
6502 Appl1ca t1ons Book (Zaks) $10 45 
6502 Sol1ware Cooktook (See/bl) s 945 
CP/M Handtook (w/ MP/M) Zaks s 85 

WRITE FOR CATALOG. 
Montgomeryv1lle. PA 18936 215·699·5826 ompulers 	 AddSt 25perorderlorsh1pping WepaybalanceolUPS 5u~acecharges

on all prepaid orders Prices hsled are on cash drscoun/ basisRegular 
puces shgh/ly higher 

http:100/2.40
http:100/3.15
http:10012.35
http:100/4.35
http:100/3.95
http:100/2.75
http:100/2.65
http:100/66.00
http:50/34.00
http:50/25.0C
http:100/3.75
http:100/3.25
http:100/6.60
http:100/5.45
http:100/4.15
http:100/6.90
http:100/6.15
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Part 2 of several 
The Mysterious And 
Unpredictable RND 
Bob Albrech on 
George Firedroke 
l-111rn ti/,.,.,, ( 11/ I/if' •U"lf Hilm• 111 /J 111uu / '11/JHhrnr. ( '' 4"/•Pl;jd - l'l.'111 /1 :-nll J'..- • 111111111 •1 /,, 


"/"l"f /. 1 ff111J.n, /•· • i/.11111•""' •111 11 1. •u n1.·I 


Integer RND Numbers 
lt ' s true. RND nun bers are gr >a ter than zero and 
less than one . 
O<RND(l ) < l 
Another way to say it : R l D numbers are decimal 
fractions between 0 and l . 

But what if we want random integers from 1 lO 6 
(as in rolling a di ) r random digits 
(0, 1,2 ,3,4,5,6, 7 ,8,9) o r random integers from 1 to 
100? 

W ell , if R 0 (1) is a number between 0 a nd 1, 
lh n 10 tim s R D( 1) must b a nu mb ·r between 0 
and 10 . OK? Hmmm . .. not so sure? Try th is pro ­
rram . 

10¢ REM:::::: RND NUMBERS BE TWEEN ZERO AND TEN 

1 1 ¢ p R I N T [C LR] " iII 

1213 I NPUT "HOW MANY RND NUMBERS"; N 
13¢ PRI NT 

213¢ REM::::::PRINT N RND NUMBERS (1¢ ::R ND(l)) 
21~ FOR K = 1 TO N 
22¢ PRINT 1¢::RND(l), 
2313 NEXT K 
24 0 PRINT 

999 END 

H ere is a sample run. 

HOW MANY RND NUM BERS? 16 

3.34464508 .3289;:14955 
3 . 6922888!+ 6.3 1;:15 2523 
7. 7 4 50620 8 4 . 35766491 
5.;:17949568 9.26821156 
9.7831 424 9 1.95¢7 2511 
8 .¢ 449584 5 7. 156 65136 
. ¢878570662 l. 47~4862 5 
7.02¢14795 2 . 4 9!.+523 29 

READY 

• 

ow , think of each number as having an int eger 
pa rt to th e left of the decimal point and a fractional 
pa rt to the right of the decimal point. 

6.73 1052513 

I
integer part fractional part 

Yes, all 16 numbers are betw ·n 0 a nd 10 . In th 
above sample the smallest number is .0878570662 
a nd the largest number is 9 .783 14249. 
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A tl Y C H AMG!!S "> 

Reading Skills Courseware Series (Grades K-6) 
and Mathematics Courseware Series (G rades K-8) 
feature: 
• 	 content correlated with basal series-to 

supplement instruction , provide enrichment 
• 	 individualizing capabilities that meet each pupil 's 

learning needs 
• 	 motivating animation , color graphics, music , and 

speech 
• 	 comprehensive Teacher 's Guides 

School Management Appl ications for 
administrators feature: 
• 	 fourteen modules . each programmed to 

streamline a specific area of school 
administrative work 

• 	 easy information storage and access, clearly 
organized printed reports 

• 	 program instructions in plain English , helpful 
Reference Manuals 

Scott, Foresman Module Packages 
(Grades 1-3) for Speak & Read™ Educa­
tional Model , complete with Pupil Books, 
Teacher 's Guides, and optional Work­
books, can enhance any reading cur­
riculum by reinforcing essential skills . 

r.Scott, Foresman and Company 

lj~~=::;:: Electronic Publishing 

Glenview, Illinois 60025 

Learn more. Mail this coupon 
to 	rece ive free information . 
To Scott , Foresman Electronic Publishing 
Please send me free . full-color brochures on : 
0 Reading Skills Courseware Series and Mathemalics 

Courseware Series (E0103) 

0 	 School Management App lications (E01 01) 

0 	 Scott, Foresman Module Packages for Speak & 
Read™ (E0141) 

C02 
School ___________________ 

Name ------------------­

Posit ion 

School Address 

City _______Slate._____ZIP Code.___ 
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H ere is a program to print random digits . Each 
number printed will be a single digit , 0 or 1 or 2 or 3 
or 4 or 5 or 6 or 7 or 8 or 9 . The random digit is 
computed and printed in line 220 . 

lf10 REM::::::RANDOM DI GITS: 0 2 3 4 5 6 7 8 9 

110 PRI NT [C LRJ" iII 

120 INPUT "HOW MANY RANDOM DI GI TS " N 
130 PRINT 

200 REM=:::::P RI NT N RANDOM DIGITS 
210 FOR K = 1 TO N 
220 PRINT INTC10::RND(l)) , 
230 NEXT K 
24f1 PRINT 

999 END 

A sample run might look like this. 

HOW MANY RANDOM DIGITS? 20 

3 6 5 4 

5 5 7 6 

6 0 8 1 

2 8 f1 3 

5 8 9 5 


READY .
• 

Do you understand how the program works? The key 
is line 220 . 

It goes like this. 

• R ND(l) is a number between 0 and 1. 
• 	 lO*RND(l) is a number between 0 and 10 . 
• 	The integer part of 1O* R D( I) is a single 

digit, 0 through 9. 
• Aha! INT(10(R D(l)) is a single d igit, 

0 through 9 . 

Exercise 4 . 
(a) What is the integer pan of 7 . 15665136? ____ _ 

What is the fractional part ? _________ _ 
(b) What is the integer part of 5.07949568? ____ _ 

What is the fraction al part? ________ _ 
(c) Beware! 	This one is tricky (but you can do it). 

What is the integer pan of .328904955? _____ 
What is the fractional pan ? __________ 

For ach R D number b tween 0 and 10, the in­
teger (whole number) part is a single digit. So, let's 
tell the PET to keep the integer part and get r id of 
the fra tional part. 

H eres how . We will use the I T function . fn 
case you are not already famil iar with th e I T func­
tion, here are some examples . 

INT(G.30 1525 13) = 6 

I T(? .1 5665136) = 7 

INT(5. 07949568) = 5 

INT( ..128904955) = 0 

INT(t.950725 11) = 1 


For positi ve numbers the I T fun ction gives the in ­

teger part of the number and throws away the frac­

tional part. 


Exercise 5. Complete the following. 

(a) INT(2.49452329) = 

(b) 	INT( .08785 70662) 
(c) INT(7) = ________ 

What happens if you ask the PET to compute the INT 
of a negative number? Try it and find out. 

Exercise 6. Show how to rewrite line 220 to get 
i11tegers in each range shown . 
(a) 0 or 1 220 
(b) 0 1, 2, 3, 4, or 5 220 
(c) 0 to 99, inclusive 220 

Hmmm ... suppose we want to sim ulate (imitate) 

roll in g dice. We need integer R D num be rs from 

1 to 6 , inclusive ( 1 or 2 or 3 or 4 or 5 or 6). 


220 PRI NT INTW R D ( l )) + 1, 

Let 's see now, how does that work? 
INT(6* RND(l)) is an integer, 0 to 5 . 
INT(6 • RND(1)) + 1 is an integer , 1 to 6. 

In our program on page 9, chang Jin · 220 as shown 
above . Also , change line 120 , as follows. 
120 INPUT "HOW MANY DIE ROLLS " ; N 

Go ahead - try it . H ere's what happened when we d id 
it. 

HOW MA Y DIE ROLL S? 2 ~ 

4 2 2 6 
1 1 2 1 
3 1 5 3 
2 1 6 2 
1 6 4 5 

READY .
• 

Exercise 7. Show how to rewrite line 220 to get 
integers in each range shown. 
(a)lor2 220 
(b) 1, 2,3,4, 5, 6,7 , or8220 
( ) I to 100 , inclu i e 220 
The next two a re tri cky! 
(d)2 or3 220 
( ) 2 3 or 4 220 

Now try thcs . What numbers might be pr inted by 
each PRINT statemen t 
(f) 	220 PRI T I T (4* RND( l)) + 5, _ ___ 
(g) 220 PRI T 2*(3*R D( l )) + I , _____ 
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meet a 

REAL 

PLUS 
 Model Ill 16K $859 Pocket Computer $199 

D 
check out these 
unusual package 
values for price 
and warranty 

1 

Model II 64K $3375 

Here are just a few of our fine offers ... 
call toll-free for full information. 

Color Computer 4K $310 

COMPUTERS 
Model 1164K 
Model Ill 4K LEV I 
Model Ill 16K 
Model Ill 32K 

+Model Ill 32K 
Model 11148K 

+Model Ill 48K 
Model Ill 32K 
2 Disc & RS232 c 

$3375 
599 
859 
989 
929 

1099 
999 

2149 
Color Computer 4K 310 
Color Computer 16K 439.95 

+Color Computer 16K 399.95 
Color Computer 16K 
w/extended basic 489 
Pocket Computer 199 
VIDEOTEX 329 
APPLE 48K only 11 19 
ATARI 800 16K 789 

+Computer Plus New Equipment. 
180 Doy Extended Warranty 

PERIPHERALS 
Expansion Interface OK 
Expansion Interface 16K 

+Expansion Interface 16K 
Expansion Interface 32K 

+Expansion Interface 32K 
16K RAM N.E.C . 200 N.S. chips 49 

MODEMS 
Lynx Direct Connect 
COMM 80 Interlace 
Chatterbox Interface 
Telephone Interface II 

PRINTERS 
Line Printer IV 
Daisy Wheel II 
Line Pr inter VI 
NEC Spinwriter 5530 
OKI DATA Mlcrol lne 80 
EPSON MX80 

DISK DRIVES 
Model 1111-Drlve 
PERCOM TFD 100 
TEAC 40 Track 

PLUS real back-up warrantees ­

Pure Rad io Shock equipment worronteed at any Rad io 
Shock store or dealer. Factory worrontees on Apple and 
Atari equipment. Other equipment carries manufacturer's 
warranty or Computer Plus 180 day extended warranty. 
Combined worrontees carry Computer Plus 180 day war­
ranty or original manufacturer's warranty. 

DEALER INQUIRIES ARE INVITED (617) 486-3193 
Prices subject to change without notice. 
Not responsible for typographical errors. 
TllS-80 Is a registered trademark or Tandy Corp. 

$249 
359.95 

339 
469.95 

399 

219 
159.95 
259.95 

169 

849 
1695 
999 

2650 
595 
545 

712 
389 
319 

Write for your 
free catalog ... 

Dept. B 

245A Great Road 
Littleton , MA 01460 

MODEL I 32K E.I .. 

1st. Drive, Line Printer IV, 

10 Diskettes Pure R.S. $1875 


combined warranty 1699 

MODEL II 64K w/2 Disks, 
Daisy Wheel II, Scripslt 

Pure R.S. 6350 

MODEL Ill 48K, 1st. Drive, 
Line printer IV, Scrlpslt Word 
Processor, 10 Diskettes 

Pure R.S. 2800 
combined warranty 2699 

COLOR COMPUTER 16K CC 
w/extended basic cassette 
recorder, joy sticks, dust cover 

Pure R.S. 569 

POCKET COMPUTER w/lnterface 
Pure R.S. 239 

ATARI 
48K Atari 800, Atari 825 Printer, 
Atari 810 Disk Drive 2125 

APPLE 
48K Apple II&. Apple II Disk 
w/controller, D.0 .5. 3.3, 
Printer Card and Cable, 
Epson MX80 Printer 2350 

call TOLL FREE 

1·800·343·8124 
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Coln Flipper 
Let 's ask the PET to flip a coin for us . W ell actually 
let ' s ask the PET to simulate (imitate) flipping a 
coin. Here is one program to simulate flipp ing a 
com . 

1,0,0 REM :::::: cOIN FLIPP ER u1 

2S,0 REM ~~~FI ND OUT HOW MANY FLIPS 
210 PR INT "[CLR]"; 
22,0 IN PUT "HOH MANY COIN FLIPS" ; N 
23,0 PRINT 

4}10 REM::: :::FLIP COIN N TI MES, PRINT EACH EVENT 
41,0 FOR 	 K = l TO N 
420 COIN= !NT(2 ::RND(l) ) ~ Cwillbeeither0ar1 
430 IF COIN = 0 THEN PRI NT "TAILS", 
44,0 I F COIN = l THEN PR I NT "HEADS ", 
450 NEXT K 
46,0 PRINT 
99 9 END 

Let's try it. 

HOW MANY COIN FLIPS? 10 

HEADS HEADS TA I LS HEADS 
HEADS TAILS HEADS TAILS 
TAILS HEADS 

READY• 
We got six HEADS and four TAILS. RU the pro­
gram several times, using various numbers of flips. 
Count the HEADS and T AILS each time. 

When we flip a coin , we expect that HEADS 
and TAILS are equally probable. That is , we are as 
likely to get HEADS as TAILS. We also expect that , 
if we flip a coin many tim e , the number of HEADS 
and the number of TAILS will be about the same . 

Let s modify our program so that the PET 
counts the HEADS and TAILS. In the fo llowing 
program, we have added lines 300 through 320, 
changed lines 430 and 440 , and added lines 500 and 
510. 

100 REw:::: :co I N FL! PPER tt2 

20,0 REM::::::F IN D OUT HOW MANY FLIPS 
21,0 PRINT "[CLR] " ; 
22,0 INPUT "HOW MANY COIN FLIPS" N 
23,0 PRINT 
3,0,0 REM::::::T = TAI LS CO UNT ER H = HEADS 

COUNTER 
31 S T = .0 
32,0 H = ,0 
400 REM=:::::FLIP COIN N TIMES, COUNT TA ILS 

AND HEADS 
41 0 FOR K = l TO N 
4 2,0 COIN = IN T(2::RND( 1)) 
4 3 .0 IF COIN = 0 THEN PRINT 'TAILS', 

T = T + 1 
44,0 	 IF COIN = 1 THEN PRINT 'HEADS", 

H = H + l 
4 5 .0 NEXT K 

REM::: : ::p R I NT RESULTS OF N F LIPS5.0. 
510 PRI NT II I GOT" H " HEADS AND " T "TA ILS. It 

99 g END 

Now a RUN wil l show th e actual " flip " on the 
screen, followed by the number of HEAD and the 
number of TAILS. 

HOW MANY COIN F LIPS? 24 

TA ILS HEADS TAI LS TA ILS 
TAI LS HEADS HEADS TA I LS 
HEADS HEADS HEADS TAI LS 
HEADS TAILS TAI LS HE ADS 
TAILS HEADS HEADS TA I LS 
HEADS HEADS TAILS HE ADS 

I GOT 13 HEADS AND 11 TAILS 

READY .
• 

How does the program work? In line 420, COIN will 
be either 0 or 1. If COIN is 0, then line 430 will 
cause TAILS to be printed and the valu of T to be 
increased by 1. 

430 IF COIN= 0 THEN PRINT "TAILS" ,:T = T + 1 

If COIN is 0 , all of th is is done. If 
COIN is not 0 , none of thi s is done . 

If COI is 1, then line 440 will cause H EADS to be 
printed and the value of H will be increa ed by 1. 
440 IF COIN = 1 THEN PRINT' HEADS ',: H = H + 1 

If CO IN is 1 all of thi s is done . If 
COIN is not l , none uf this is done. 

T h is program is OK for small samples. H owever , if 
you ask the PET for a larger sample (for example , 
1000 flips) then alas , only part of the sample will be 
on the screen along with the number of HEADS and 
the number of TAILS . 

So , instead of printing HEADS or TAILS on 

the screen , let's tell the PET to " flip " a COIN 

times and count (but don ' t print) the number of 

HEADS and the numb r of TAILS. 


E xercise 8. Complete the following program to flip a 
coin N times and count the HEADS and T AILS. 

1,00 REM~~~COIN FLIPPER H3 

2,00 REM=:::::F I ND OUT HO W MANY FL I PS 
21,0 PRI NT [CL RJ II ;It 

220 PRINT 
23,0 INPUT "HOW MANY COIN FLIPS" ; N 

3,0,0 REM::::::T = TAI LS COUNTER, H = HEADS COUNTER 
31,0 T = ,0 
320 H = ,0 
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Beginning with !he May-June t981 issue. it will no longer be necessary for you toAnnouncing the magazine specifically for in terpret the technical 1argon ol engineers. This bi-monthly publication will present 
current information on a clear. conc ise and readily comprehensible manner. the educational user of microcomputers . 
EDUCATIONAL COMPUTER has been created with you on mind 

EDUCATIONAL COMPUTER's main ob1ect1ve 1s 10 become a maier onlormahonal 
exchange for no! only elementary and high schools . but tor colleges and un ivers11les as 
well. All of us can learn from each olher. and EDUCATIONAL COMPUTER will be !here 
10 help spread !he word . 

Every classroom and every teacher will have an educar1onat computer. 

Every classroom and every teacher should have EDUCATIONAL COMPUTER magazine. 

Subscribe early and save. If you o rder EDUCATIONAL COMPUTER before March tO. 
1981 . you will receive !he lors! year's subscrop11on lor $10 instead cl lhe normal rale ol 
S12 per year The newssland price os $2.50 per issue . 

1• Educallonal po Bo• 535. cup•n1no CA 95015 	 : 
• 	 EDUCATIONAL COMPUTER wi ll address the impact of microcomputers 

1	 1 OmpU ern our schoois. colleges and un1vers111es. 	 I. I 	 .~. , ., ... 

I Enc losed is my $10 for one year (of ordered before March 10. 1981 ) I 
I 0 Check 0 Money Order I

• 	 EDUCATIONAL COMPUTER will cover critical issues that confront 
user5 or microcomputers 1n education. I 	 I 

• ~~ 	 I 
• Address 	 I 
I 	 •• 	 EDUCATIONAL COMPUTER will inc lude articles by educators I City I 

concerning their experiences with these new and important classroom I 	 Itools I State 	 Zip I 

Canada. Same as U.S. In U.S fu nds 
Other Foreign· $18 one year only, U.S. funds . 

EDUCATORS I I I I 

CAN YOUR SOFTWARE PASS THIS TEST? 

DOES IT OFFER : 
1 . PROGRAMMABILITY by USER fo r ALL subjects? 
2 . MULTIPLE CHO I CE or FILL- IN at Educato r's iscret ion ? 
3 . Individual St udent Record - ke e ping & Printout? 
4 , STACKED or SIDE BY SIDE a nswe rs at Ed uc to r ' s Req ues t? 
5 . PROTECT I O from St uden t STOPPI G or LI TIN~ progr am? 
6 . Upwa r d compa t ibility wi th ALL RO~ inclu ing 4 . 0? 
7 . A RETUR1 and no entry default s t o a WRONG ans~e r?

NEW ROMS!!! 8 -~-REE memory status ON SCREEN as t est s a r e created? 
9 . AUTOMATIC creation OFDOS on ROM for 4 . 0 
10 . Cr eated test s may be SAVEDAND 3 .0! Supports 

the WEDGE command s OUR SCHOOLPAC - 1 Package DOES 

that you a re used 
 SCHOOL PAC-1 to , ONLY S39, 95 ! ! 

Basic UT I LITIES 4 . 0 ­
4K of Firmw a re i ncludi ng DOS ! 
MACHINE LANGUAGE UTILITY - PAC! 

10 Comma nds , allows 

ROM is a M/ L To olkit allowing 
t o MERGE , RENUMBER , 

CHECK VARIABLES , etc .30 Extra Comma nds , Ord e r Now! 
UNBELIEVABLE ! Only ...• 1179 .95 ! at $90CO hex! Only 


ADD $2 FOR S/H to ALL ORDERS ! WE ACCEPT VISA & M


DATA STATEMENTS ? 

t o DISC or TAPE. 


ALL THI A D MORE ! 


Disc orTape- ONLY $34.95 
2K on ROM . 

progr a mme rs 
TRACE and 

Locate 
$39 . 95 ! ! ! ! 

COMPETITIVE 

SOFTWARE 

21650 l\1aple Glen Drive 
Edwardsburg, MI 49112 

C Or de rs! 
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4.0.0 

41_0 
42¢ 
43_0 

REM::::::cuP COIN N TIMES, 
HEADS 
FOR K = 1 TO N 

COIN = INT(2::RND(l)) 
IF COIN = ¢ THEN 

COUNT TAILS & 

44¢ 
45.0 

IF 
NEXT 

CO I N= 
K 

l THEN 

5¢¢ 
51.0 
52.0 

REM::::::PRINT RESULTS OF 
PRINT "I GOT" H "HEADS 
GOTO 22¢ 

N FLIPS 
AND" T "TAILS." 

~Go back for another bunch of flips . 

A RU might look like this. 

HOW MANY COIN FLIPS? 1_0_0 

I GOT 53 HEADS AND 47 TAI LS. 


HOW MANY COIN FLIPS? 1¢¢ 

I GOT 5 HEADS AND 55 TAILS . 


HOW MANY COIN FLIPS? 1_0¢¢ 

l GOT 5.06 HEADS AND 494 TA I LS . 


HOW MA Y CO!rl FLIPS? and so on ... 

Remember . With this program, the PET is actually 
simulating the coin flips but is not printing the 
result of each flip. In t ad, it count the number of 
HEADS and the numb r of TAILS and , after doing 
the requir d number of flips prints the results. 

Exercise 9. Write a program to simulate flipping two 
coins . For a sin g! toss, ther a re four pas ible out­
co mes. 
HH HT TH TT 

We show HT and TH as different outcomes , 
beca use ­
·upp s we toss a nick 1 and a dim e . The possible 
outco mes ar like thi s: 
NICKEL H H T T 
DIME H T H T 

'l 'l 'l 'l 
HH HT TH TT 

Herc is a RU N of our program to flip two coins at a 
time. 

HOW MANY COIN FLIPS? 1.0.0.0 

OU TCO ME NUMBER OF TIMES 
HH 243 
HT 25.0 
TH 259 
TT 248 

READY
• 

ornpa 
low, this 
GPso -w 
gives you an 
usually reserved for 
regular-size printers 
80 characters per llnel 

"Woodpecker" features an efficient uni-hammer prlntor head, 5 x 7 
matrix. and was designed for interface to Apple and olhers. It uses 
an economy-weigh!. continuous-form paper and wru make up to 
three copies (including the original) . 

'"Woodpecker's'" mark set for sharp graphic reproduction and 
character set for 128 character (alpha-numeric and symbols) print­
ing give tull printer capabilities. 

Call today for more information or 10 place your phone order: 
(415) 326-9100 • 39 Town & Country VIiiage, Palo Alto, CA 94301 . 
We honor Master Charge. Visa, check or money order (Cehlornta residents add 
6.5% sales ta•) 

HOW MANY COIN FLIPS? 2_0 

TH TH HH TT 
HH TH HT HT 
TH TH TT TH 
TT TT TT HH 
HH HT TH HH 

READY• 
Exercise 10. Instead of prin ti ng the results (HH or 
HT or TH r TT) count them. Write a program to 

flip two co in tim then print the number of 
times th ·y came up HH , HT TH and TT. Below is 
a sample RU show ing how we would like to see 
th e results . 

Keep Those Cards 
and Letters Coming 

COMPUTE! 

Needs You! 


Address articles, programming notes 

and comments to: 


The Editor 

COMPUTE! 


P.O. Box 5406 
Greensboro, NC 27403 
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Cyberia™ introduces two very practical additions for PETICBM systems. . . 

per computer 

This is an active, integrated system-not just a • Auto-Boot automatically loads and runs the 
first program on disk (initializing if necessary). passive network. SuperBus gives schools, banks, 

laboratories and businesses control of the way their • Completely compatible with WordPro™, 
networks operate. CMS™,VisicalcTM and most other programs. 
• Up to 18 computers, disk drives or printers • Automatically detects BASIC errors and 

can be interconnected. causes last program to be loaded and run. 
• Complete file security (program and data) • Easily disabled, returning the computer to 

and BASIC security. normal operation. 
• Built-in error detection and convenience features. 
• Can both read and write to disk. ~~)~~o~ 0G1J(S, 515-292-7634 
• All BASIC commands can be used. ~ 2330 LINCOLN WAY, AMES, IOWA 50010 
MasterCard. VISA and C.O.D. orders accepted. Specify N or B keyboa rd when ordering SuperBus. Dealer Inqui ries Invited. 
Vi slcalc is a trademark of Personal Software, Inc.; WordPro. of Professional Sof twa re. Inc.; and CMS, of CMS Software, Inc. 

32 K BYTE MEMORY 
RELIABLE AND COST EFFECTIVE RAM FOR 
6502 & 6800 BASED MICROCOMPUTERS 

AIM 65-*KIM*SYM 
PET*S44-BUS 

• PLUG COMPATIBLE WITH THE AIM -65 /SYM EXPANSION 
CO NNE CTOR "BY us:NG A RIGH r ANG LE CONNECTOR 
(SUPPLIED) MOUNTEO ON THE BACK OF THE MEMORY 
BOARO 

• MEMORY BOARO EDGE CON NECTOR PLUGS INTO TH E 
6800 S 44 BUS . 

• CONNECTS TO PE T OR KIM USING AN AO~PTOR CABL E 
• RELIAB LE- DYNA MIC RAM WITH ON BOARD INVISIBLE 

REFRESH-LOOKS LIKE STATIC MEMORY BUT AT 
LO WER COST AND A FRACTION OF THE POWER 
REQU IRED FOR STA TIC BOARDS 

• US ES ·5V ONLY , SUPPLIED FRO M HOST CO MPUTER . 
• FULL OOCU MENTATION ASSEMBLED ANO TESTED 

BOARDS ARE GUARA TEED FOR ON E YEAR ANO 
PURCHASE PRICE IS FULLY REF UNOABLEIF BOARD IS 
RETURNED UN DAMAGED WITHIN 14 DAYS 

ASSEMBLED WITH 32K RAM 
& WIT H 16K RAM 

TESTED WITHOU1 RAM CHIPS 
HAR OTO GET PARTS ( 0 RA M CHIPS ) 

!TH BOARD ANO MAflUAL 
BARE BOA RD & MANUAL 

1395 00 
1339.00 
1279 00 

I 109 00 
149 OD 

PET INTERFACE KIT-CONNECTS THE 32K RAM BOARD TO 
A 4K OR SK PET CONTAINS INTERFACE CABLE. BOARD 
STANDOFFS POWER SUPPLY MODIFICATION KIT ANO 
COMPLETE INSTRUCTIONS 149.DO 

U.S. PRICES ONLY 

16K MEMORY 
EXPANSION KIT 

ONLY $58 
FOR APPLE , TRS-80 KEY BOARO. 
EXIDY , AND ALL OTHER 16K 
DYNAMI C SYSTE MS USING 
MK4116-3 OR EQUIVALENT 
DEVICES. 

* 200 NSEC ACCESS . 375 NSEC 
CYCLE

* BURNED-IN AND FULLY 
TESTED

* 1 YR . PARTS REPLACEMENT 
GUA RANTEE

* OTY. DISCOUNTS AVAILABLE 

ALL ASSEMBLED BOARDS AND 
MEMORY CHIPS CARRY A FULL ONE 
YEAR REPLACEMENT WARRANTY 
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Stat Lab 
A. Wachtel 
The 2• Experimental design is a method to determine 
the effect of a number of parameters which influence 
the outcome of a process, as well as their interac­
tions. The main effec ts are onsidercd independent 
from each other and orthogonal. For example, w , 
wish to determine th effects of temperature, 
pressure, and agitation on the yield of a chemical 
reaction, or we wish to determine the number of 
sales per month as a function of prod uct quality, 
packaging, a nd lhe amount of advenising. Combin­
ing each of the three parameters in all possible ways, 
we get 23 or 8 figures for yield or sales which are 
entered as DAT A . The program employs Yate's 
algorithm which is simply a conven ient mathematical 
method to arr ive at the results which arc read from 

0 GOTO 410 
10 REM 2 AK EXPERIMENTAL DESIGN A. WAC 

HTEL PITTSBURGH. PA 15235. 
20 DIM XC32> . YC32),ZC32 ) 
3~~1 N=0 
40 READ Y:IF Y=9999 THEN 80 
50 N=t-l+l:I=M 
60 Y( I )=Y: ;;;(I )=Y< I ) 

70 GOTO 40 
80 DEF FNACX)= I NTCX*1000+0 .5)/1000 
90 K=INTCLOG CN)/LOGC2)+0.5 ) 
100 FOR J= l TO V 
11 0 FOR I = l TO N/2 
120 ZCI )=XC 2*I )+ XC2* 1- 1 ) 
130 ND<T I 
140 FOR I=N/2+1 TO N 
150 ZC I )=XC2*C l-N/2))-X(2*C I-N / 2)-1 ) 
160 ND(T I 
170 FOR I= 1 TO N 
180 ::-::( I )=Z( I ) 

190 PR I IH "l,; 11 

200 NE XT I:NEXT J 
N1121 0 PRINT" ;TA8(6)"Y 11 ;TABC10 ) "VARIABL 

E5";TABC27)" EST IMATES" 
220 PRitiT 11 - ";TA8( 5 ) "--";TA8( 113 ) 11

-­

11 ;TAB( 27 ) " 

230 PRIN T 
240 FOR N=0 TO 2AK-1 
250 J = t-l 
260 IF J=0 THEN A$= II MEAN= II : D=2·"' f< 
270 IF J <> O THEN AS="EFFE CT= 11 : D=2AK/2 
280 FOR I=K-1 TO 0 ST EP -1 
290 KCK-I)=INT ( N/ 2AI ) : N=N-KCK-1 )*2AI 

300 ND::T I 
3 10 PR INT J+l;TABC4 )Y( J+1 ) ;TABC10) ; 

the table which is produced . Suppose A = tempera­
ture (A = high, - =low), B = pressu re (B =h igh, 
- =low), and C =agitation (C =fast, - =slow or ab­
sent), the EFFECT = denot th e fleets of each of 
these conditions on ycild. Since EFFECT 1/2K = 
mean squar ·, this is ssenti all y a k - way ANOVA . 
An es timat e o f the error usuall y obtains from the 
sum of mean squares of the interac tion s (no rmall y 
low, i .. nois ) . If th n , w wish to d t rm ine th e 
co nfi cl nee level for some main effect , we li viclc its 
mean squar by that of th ' error lo arrive at an F 
value. R epli at ion of the experiment , i. e. obtaining 
two inputs for each onclition is much bett T, because 
th en w · can obtain an incl ·p ·ndenl es ti111 a tc of th e 
error from th· di ffer ·nces b ·tween th ' replicates. 

320 FOR I=K TO 1 STEP -1 
330 IF KCI)=0 THEN 8$=" 
340 IF KC I >=l TH EN 8$=" " +CHR$C K- I+65 ) 
350 PRIIH8$ ; 
3.:;.0 ND<T 1 

370 PRINT TABC2 1 )A$;TRBC30 >FNACXC J+l ) / 0 
) 

380 N=.J 
390 ND::T N 
400 GOTO 540 
410 PRH-lT"L" 
420 PRHH"THIS PROGRAM FrnDS THE MAil-l A 

ND INTER-" 
430 PRINT"A CTI ON EFFECTS OF K VARI ABLES 
A, 8, ... " 
440 PRINT"IN ALL COMBINATIONS BY YA TE 'S 
AL GOR ITHM " 
450 PRIHT" USE LINE 1 

AN D" 
460 PRINT"RNY LINES UP TO 19 TO ENTER N 
DATA,." 
470 PRINT"FOLLOWED BY 9999. N IS ALWA YS 

480 PRINT" ( 16 DATA <K= 4 ) lJILL FI T Ot~ TH 
E S CREEl-l ) 

490 PRIHT 
500 PRIHT"TH E DATA CORRESPO ND TO THE 08 

SERI/AT IONS " 
51 0 PRINT"OBTAINED WITH THE VARIAB LES H 

IGH ( OR" 
52 >3 PR I MT" PRESEtH )='A, B,. .. ' O~: LOI...! ( OF~ A 

ssE t·n ) = · -'." 

530 PRINT"TO REGAIN IN STRUCTI ONS . TYPE 
RUM 410." 

540 END 
READY . 
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Computer House Division 
PROGRAMS FOR COMMODORE AND APPLE 
Legal accounting Demo $15.00 
Legal account ing Program 995.00 
Machine Part Quote Demo 15.00 
Mach ine Part Quote Prog ram 325.00 
Maili ng/phone list 80.00 
Pol i tical Mail/phone list 130.00 
Beams, structural 115.00 
Trig/Circle Tangent 110.00 
Spur Gears 35.00 
Bolt Circles 25.00 
Filament Wound TAnks 125.00 
Scrunch 25.00 

PROGRAMS FOR COMMODORE ONLY 
A/P, AIR, Job Cost & Job Est. 370.00 
Inventory 95 .00 
Financ ial 175.00 
Real Estate Listings 265.00 
Check Wri ter 25.00 
Fi le Editing Tools (FET) 65.00 
Screen Dump/Repeat 35.00 
Docu-Print 20.00 
Scru nch 25.00 
Sof-Bkup 40.00 
Sorter (Mach. Lang uage) 35.00 
Trace-Pr int 25.00 
Vari-Print 25.00 

ASK FOR CATALOG #80-C2 Dealers Wanted 
Computer House Div. 1407 Cl inton Road 
Jackson, Michigan 49202 (517) 782-2 132 

-= .: I 

WS<!~e~~0~~mputar 

FULL SELECTION OF APPLE 

COMPUTERS AND ACCESSORIES. 
~ ...,.....___~ .· IN 

' - - - -~~'. CANADA 

__ 'r1J­
~ -~ ---~ 

For Personal Bu si ness Edu cat ion al ap ­
pl ica tions and more, there 's only one place 
to come for all your APPLE needs. 

OFF THE SHELF DELIVERY. 

HDlJSE of CDmPLITERS ~nc. 
368 EGLINTON AVE W 1a1 Av•nuc Rd ) 

TORONTO. ONTARIO M5N 1A2 

(416) 482-4330 

r 
 APPLE II ' 

SOFTWARE FROM ' 

POIVEH§OFT 

P. 0. BOX 157 


PITMAN, NEW JERSEY 08071 

(609) 589-5500 


SUPER CHECKBOOK 3.0-A vastly improved version of our popular 
selling program . Wi th new features such as : simplified but powerful 
transaction entry and modification routines. new reconciliation 
routines , addit ional features such as 30 percent increase In the total 
number of checks handled. posting of interest from interest bearing 
checking accounts . automatic teller transactions , bullet proof error 
handling, and smart disk rou tines . Plus the program still contains the 
options of bar graphs. sorting, activities. and account status. 

Disk Only/Applesoft $34.95 

01 special interest to owners ot older versions of the program is a 
limited trade-in period ending May 31 , 1981. Trade-in value $19.95 
cassette $24 .95 diskette. Original tape or diskette must be returned 
to receive new version plus $1 .50 freight and the difference between 
$34 .95 and the trade-in value . A conversion program is included to 
convert data files to the new format. 

ADDRESS FILE GENERATOR-Allows the user to crea te any number 
of four types of address files : Holiday. Birthday, Home and Commer­
cial . The program contains a menu of seven major commands used 
to: Create . Add . Edit. Display , Search . Sort , and Reorganize Files . 
Up to three fields may be used for the sort criteria . Major commands 
have subordinate commands which adds to the flexibi lity of this 
powerful software sys tem . We doubt you could buy a better program 
for maintaining and printing address files . . . . . . . . . Disk Only/ 

Apple Prin ter Card/Applesoft $24 .95 

SPANISH VOCABULARY DRILL 
FRENCH VOCABULARY DRILL 
ITALIAN VOCABULARY DRILL 
GERMAN VOCABULARY DRILL 

These programs provide practice In foreign language vocabulary by 
means of three types of dri lls : Matching , Foreign Languag e to English 
and English to Foreign Language. Although the diskette comes wi th 
some lessons on it , these are intended to be samples . The most effec­
tive way to use these programs is to en ter your own lessons from the 
course you are studying. To facilitate the enlry of new lessons. each 
program contains a complete Lesson Editor which has various entry 
and revision options . The manual also contains instructions for con­
verting the programs to other languages . . . , . . . . . ... Disk Only/ 

Applesoft each $24 .95 

SPACE TREK J-Your mission is to patrol the galaxy, and to seek out 
and destroy the ships of the Klarian fleet. At your command is the 
starship Lexington . The Lexington has a wide va riety of weapons. 
sensors and other devices useful in your mission . There are two 
kinds of Klarian ships Regu lar and Super . Regular Ktarians have an 
average energy supply of 5000 to t2000 quarks while Super Klarians 
have 12500 to 15000 quarks and are protected from some of the Lex­
ingtons ' weapons and attack strategies . . ..... . ....... Disk Only/ 

Applesoft $19.95 

WORLD OF ODYSSEY-An adventure game utilizing the full power of 
Disk It. which enables the player to explore 353 rooms on 6 different 
levels fu ll ot dragons . dwarfs. ores . goblins . gold and jewels. The 
program allows the player to stop the game and to resume at a later 
time . . . . . . • . . . . Disk Only/ Applesoft $24 .95 

GALACTIC EMPIRES-Pits 1 to 20 players against each other and the 
computer in a struggle for control of up to 40 star systems.The 
players compete by sending out fleets of ships to capture neutral 
planets and to attack the colonies of other players . The victor is the 
player who controls the most stars by game 's end . 

Applesoft $14 .95 

Dealer Inquiries Invited- Visa and MasterCard 

POJVEH§OFT 

P. 0. BOX 157 


PITMAN, NEW JERSEY 

(609) 589-5500 



Microcomputer Measurement And 

Control For PET ,APPLE,KIM and AIM65 


SU PER 
)(10 

MOD 

~- .. 

Remote Controller­
Clock and Calendar 

AN INEXPENSIVE CONTROL 
SOLUTION FOR 

HOME SECURJTY • ENERGY CON­
SERVATION • GREENHOUSES 
• ENVIRONMENTAL CONTROL 
• INDUSTRIAL CONTROL 
• LABORATORIES 

SUPER X-10 MOD SPECS 
I. 	 RemOle controller 

Controls up to 256 different remote devices by sen­
ding signals over the house wiring 10 remote 
module . Uses BSR remote mod ules avai lable all 
over the USA (Scars, Radio Shack , etc.) . Does not 
require BSR co ntrol module . Does not use sonic 
link. 

2. 	Clock/ calendar 

Time of day - hours, minutes, seconds 

Date - month, day - automa1ically corrects fo r 

28,29,30 a nd 31 day months . Day of 1he week . 


3. Digita l inpu1 / ou1pu1s 
8 inputs - TTL levels or switch closures . 


Can be used as a !rigger for a slOred 

sequence. 


8 outputs - TTL levels 

Power supply included I lOVAC only. 


XPANDRl 
The XPANDRI allows up 10 eight Input / Output 
modules 10 be conn ected to a computer at one time . 
The XPANDR I is connected to the computer in place 
of the AIMl6 or XIO MOD. Up to eight A IMl6s or 
seven Aim 16s and one XIO 100 arc then connec1ed 
to each of 1he eight pons provided u ing a CABLE 
A24 for each module. 

The world we Jive in is full of variab les we wan! 10 
measure. These include weight, temperature, pressure, 
humidity, speed and fluid level. These variables are 
continuous and their values may be represented by a 
voltage. This vohage is the analog of the physical 
variable. A device which converts a physical, 
mechanical or chemical quantity to a vollage is called 
a sen sor. 

Com put ers do not undcrs1and volt ages: They 
understand bits. Bit s are digital signals. A device 
which converts vohagcs 10 bits is an analog-1 0-digital 
convener. Our AIM 16 (Analog Input Module) is a 16 
input analog-10-digital convener. 

The goal of Connecticut microcomputer in 
des igning the uMAC SYSTEMS is to produce easy 10 
use , low cost data acquisition and control modules for 
small computers. These acquisi tion and control 
modules will include digital input sensing (e.g. 
switches ), analog input sensing (e.g. temperature, 
humidi ty) , digi tal output control (e.g. lamps, motors, 
alarms) , and analog output control (e.g. X-Y ploucrs, 
or oscilloscopes). 

Connectors 
The AIM 16 requires connections to its input port 
(analog in puts) and its output port (computer inter ­
face). The ICON ( Input CONncclor) is a 20 pin, 
solder eyelet, edge connector for connecting inputs to 
each of the A!Ml6's 16 channels. The OCON (Output 
CONnecto r) is a 20 pin, solder eyelet edge connector 
for connecting the computer' s input and output pons 
LO the AIM l6. 

The MANMOD I (MANifold MODule) replaces 
the ICON . It has screw terminals and barrier strips for 
all 16 inputs for connecti ng pots, joysticks. vohagc 
sources, etc . 

CABLE A24 (24 inch intercon nect cable) has an 
interface con nector on one en d and an OCON 
equivalent o n t.he other. This cable provides connec ­
tions between the uMACSYSTEMS computer inter­
faces and the AIM 16 or XPA ORI and between the 
X PANDRl and up 10 eight AIM 16s. 

Analog Input Module • 
The A IM 16 is a 16 channel analog to digital converter 
designed to work with most microco mputers. The 
A IM 16 is connected to the host com puter through the 
computer's 8 bit input port and 8 bit output pon, or 
through one of the uMAC SYSTEMS special inter­
faces . 

The input voltage range is 0 to 5. 12 volts. The in­
put voltage is convened to a count between 0 and 255 
(00 and FF hex). Resolut ion is 20 millivolts per count . 
Accuracy is 0 .5% ± I bit. Conversion time is Jess 
1han 100 microseconds per channel. All 16 channels 
can be scanned in Jess than 1.5 milliseconds. 

Power requirements arc 12 vohs DC at 60 ma. 

POWl 
The POWI is !he power module for the AIMI6. One 

POW! supplies enough power for o ne AIMI6, one 

MANMOD I , sixteen sensors, one XPANDR I and one 

com puter interface. The POW I comes in an American 

version (POW la) for 110 VAC and in a European ver­

sion (POW le) fo r 230 VAC. 


This module provides two temperature probes for use 
by the AIM16. This module should be used with the 
MANMODI fo r ease o f hookup. The MA MODI 
will support up to 16 probes (eight TEMPSENS 
modules). Resolution for each probe is l'F. 

For your convenience the AIM16 and the XIO MOD co me as pan of a number of one ICON and one OCON. These sets req uire that you have a hardware knowledge 

sets . The minimum configuration for a usable system is the A IM 16 Starter Set I of your computer a nd of computer interfacing. 

which includes one AIM16, one POWI, one ICON and one OCON. The AIM16 For simple plug compat ible syst ems we al o offer computer inter faces and sc1s 

Starter Set 2 includes a MA MODI in place of the !CO . The minimum configura­ for ma ny computers. 
tion for a usable system is the XIO MOD Staner Set which includes one XIO MOD, 

AIM 16 .. .. .. . ..... . .... ... .... . .. .... ..... 179 .00 
SUPER XIO MOD (I 10 VAC o nly) .. .. ........ 249.00 
POW l a (POWermodule-1 10 VAC) . ...... . .. . . . 14.95 
POW I e (POWer module-230 VAC) .. .. .. . . .. . . . 24.95 
ICON ( Input CONnector) ... .. .... . .......... . . 9.95 
OCO (Output CONnector) . ..... ... . . . .. ..... . 9.95 
MANMODI ( IANifold MODulc) ..... . ... . .. .59.95 
CA BL E A24 (24 inch interconnect 
cable) ........ . .... . .. . . . ..... . ... . . . . ...... 19.95 
XPANDR I (allows up to 8 Input or 
Output modules to be connected to a 
computer at one time) . . ... .. ... . .. ....... . .... 59.95 
TEMPSENS2P I (two temperature probes, 
-IO'F to 160' F) .. .. ...... ...... .. ... ...... .. .. 69.95 
LIGHTSE SI Pl (light level probe) . .. . .... ... . . 89.95 
The following sets include one AIM 16, 
one POW ! , o ne OCON and one !CO . 
AIM 16 Starter Set la ( 11 0 VAC) . .. . ... ..... .. . 189.00 
A IM l 6 Starter Set le (230 VAC) . . .... . .... .... 199 .00 

All prices and s pecifications subject to change without 
not ice. Our 30-day money back guarantee applies. 

The followi ng set s include one A IMl6, 

one POW!, one OCON and o ne MANMODI. 

AIM 16 Starter Set 2a (11 0 VAC) . ... . . . . . ... ... 239.00 

AIM 16 Starter Set 2e (230 VAC) . .. . . .. .. . ... .. 249.00 


The following modules plug int o their respective 

computers and . when used with a CABLE A24. 

el imina te 1 he need for custom wiring of the computer 

interface. 

PETMOD (Commodore PET) .... . . .. ..... . ... 49.95 

KIMMOD (KIM,SYM) ....... . ..... .. .. . ..... 39.95 

APMOD (AP PLE II) . ......... . ... ........ .. .59.95 

TRS-80 MOD (Radio Shack TRS-80) . ... . .. . ... . 59.95 

A IM65 MOD (AIM 65) . . . .. . ... ... .. . .... . ... 39.95 


The followin g sets include one AIMl6, one POWI. one 

MANMODI, one CA BLE A24 and o ne computer inter­

face module 

PETSETI a (Co mmodore PET ­
110 VAC) . .... ... .... .. ........ . . . _ .... .... 295.00 

PETSETlc (Commodore PET ­
230 V AC) ... .. . ........ . . . . . . . ..• ........ . . 305.00 


KIMSETl a (Kl 1,SYM.A IM65 ­
llOVAC) ...... .. ............. .. . . .. . ..... . 285.00 
KIMSET l e (K JM,SYM,A IM65 ­
230 VAC) ...... .. . . .. .... . . ... ..... . ... .... 295.00 
APSETla(APPLE II - 110 VA C) .. .... . .. . ... . 295.00 
APSETle(APPLE 11 -230 VAC) ........ . .. ... 305.00 
TR - 0 SET Ia (Radio Shack TRS-80 ­
110 VAC) .. . .. .... . ....... ... ... . . ...... ... 295 .00 
TRS-80 SETlc(Radio Shack T RS- 0 ­
230VAC) ... . ...... . .. ... .... ... . . .. .. .... . 305.00 
AIM65 SETla(A IM65-l IO VAC) .. ............ 285.00 
AIM65 SET le(A IM65-230 VA C) . . .. . . .... .... 295.00 
The following sc l include one XIO MOD, o ne 
CA BL E A24, one ICON and one computer interface 
module. 
PETSET2(Commodorc PET) . ... . .. . .. ...... . 295.00 
KIMSET2(KIM, YM) ..... .. .. .. . ...... . . ... 285.00 
APSET2(APPLE II) ... .... .. .... .. . ..... .. . 295 .00 
TRS-80 SET2 (Rad io Shack TRS -80) . . .. 295 .00 
AIM65 SET2 (A IM65) ..... .. .. .. . ..... ...... 285.00 
SUPER XIO MOD/ XPANDRI ET2 (if yo u a lready 
have a ETI) ....... .. . .. .... .... . .. .. .. . .. . 295.00 



Printer And Communication Interfaces For The CBM/PET 

SADI For Serial 

Two-way 
Communication, 

Parallel 
Printers, 

and Serial 
Printers 

ADA1600 e For Parallel NEC 
and Centronics Standard Printers 

SADI · The microprocessor based serial and parallel interface for the 
Commodore PET. SADI allows you to co nnect your PET to parallel 
and serial printers, CRT's, modems, acoustic couplers, hard copy ter· 
minals and other computers. The serial and parallel port s arc indepen· 
dent allowing the PET to communicate with both peripheral devices 
simultaneously or one at a time. In addition, the RS-232 device can 
communicate with the parallel device. 
Special Features for the PET interface include: 

Conversion to true ASCII both in and out 
Cursor controls and function characters specially printed 
Selectable reversal of upper and lower case 
Addressa ble • works with other devices 

Special Features for the serial interface include : 
Baud rate selectable from 75 to 9600 
Half or full duplex 
32 character buffer 
X·ON, X-OFF automatically sent 
Selectable carriage return delay 

Special Features for the parallel interface include: 
Data strobe - either polarity 
Device ready · either pola rity 
Centronics compatible 

Complete with power supply, PET IEEE cable, RS-232 connector, 
parallel pon connector and case. Assembled and tested. 

SADla (I IOVAC) S295 
SADle (230V AC) S325 

The .ADAl600 is a low cost easy to use interface for the Commodore Computers. It allows the PET and CBM computers to use standard Centronics type printers (in­
clud1.ng the NEC 5530) fo~ improved qualit)'. printing . The ADAl600 has a two foot cable which plugs into the PET IEEE port . Another IEEE ca rd edge connecto r is 
provided for connecting disks and other penpherals to the PET. The ADAl600 is addressable and does not tie up the bus. The address is switch selectable. A four foot 
cable with a standard 36 pin Centronics connector is provided . A switch selects upper/ lower case, upper/ lower case reversed (needed for some Commodore machines) 
and ul?per case o nly for clea rer program listings . Works with WORDP RO , BASIC and other software. No special programming i required . The case measures 3 t / 2 x 
5 314 inches. Comes com plete, assembled and tested , with case and cables. Power is obtained from the printer or an external power supply mav be used. Retail price 
for the ADAl600 is $129. · 

ADA1450 e Serial Printer Adapters 
The ADA 1450 is a low cost, easy to use serial interface for the Com modore Computers . It allows the PET and C BM com puters to use standard serial printers for im· 
proved quality printing. The ADA l450 has a two foot cab le which plugs into th e PET IEEE port. Another IEEE card edge con nector is provided for connecting disks 
and other peripherals to the PET. The ADA l450 is addressable and does not tie up the bus. The address is switch selectable. A six foot RS-232 cable is provided with a 
DB25 connector. Pin 3 is data out. Pins 5,6 and 8 act as ready lines to the printer. Pins 4 and 20 act as read y lines from the printer . These lines can be 5'•i tched for 
non-standard printers. Baud rate is selectable to 9600 baud . A switch selec ts upper / lower case, upper/ lower case reversed (needed for some Commodore machines) and 
upper case only for clearer program listings. Works with WORDPRO, BAS IC and other software . No special programming is required. The case measures 3 112 x 5 
3/ 4 inches. Comes complete, assembled and tested, with case, cables, power suppl y and software on cas cttc for graphing func tions, formatting data etc. The ADA l450 
has a female DB25 connector at the end of the RS-232 cable for most standard printers . The ADA l450N has a male DB25 a t the end of the RS-232 cable for the 
DIABLO serial printers. Retail price for the ADAl450 or 1450N is $ 139. 

ADA730 Parallel • For the Centronics 730 and 737 Printers 
The ADA730 is a 10\v cost easy to use interface for the Commodore Compu1ers. 11 a llows the PET and C BM computers to use Centronics type 730 and 737 printers . 
The ADA730 has a two foot cable which plugs into 1hc PET IEEE port. Another IEEE card edge co nnector i provided for connecting disks and ot her peripheral to 
the PET. The ADA1'30 is addressable and does not tie up the bus. The address is switch selectable. A ab le with a 36 pin card edge connector i provided . A switch 
selects upper/ lower coase, upper / lower case reversed (needed for ome Commodore machines) and upper case o nly for clearer program listings. Works with \ ORD­
PRO, BASI C and other software. o special programming is required . The case measures 3 1/ 2 x 5 314 inches. Comes complete, as.ernbled and te ted, wi th case and 
cables. Power is obtained from the primer or an external power supply may be used . Ret ail price for the ADA is $ 129. 

Word Processor 
Program• 
PET Word Processor. On tape ­
$39 .50 . On disk . 49.50 
For SK Pets 29 .50 
For 16K and 32K PCIS 39.50 

Compose and print letters. nyers. 
ads, manuscripts, etc. Uses disk or 
tape. 30 page manual included . 

ADA400 
RS-232 
To Current 
Loop 
Adapter 

RS-232 to current loop adapter (ADA 400) . ADA4005 . Solder Pads 24.50 
$29.50 ADA400B · Barrier Strips with screw 
Two circuits · I each direction. Run an RS-232 terminals 29.SO 
device off a computer's teletype port or vice 
versa . Optoiso lated. 

QUANTITY DESCRIPTION PRICE TOTAL 

SUBTOTAL 
=..=..::....:..c;......,;,,,,;.::_ ____________ ---:_ 

Handling and shipping - add per order S3 .00 
Foreign orders add 10 0/o for AIR postage 

Conn. residents add 70/o sates ta~ 

TOTAL ENCLOSED 

NAME 

COMPANY 

ADDRESS 

CITY -------------- ­
STATE ____ _____ ZIP ---- ­

VISA 0 M/ C 0 Expiration date ____ ___ 
Card number _______________ 

Mention this magazine and deduct 2% from the TOTAL 

In the US order from: Connecticut Microcomputer, Inc. 

34 Del Mar Drive Brookfield, CT 06804 (:?03) 775-4595 Connecticut microComputer, Inc. 

In Canada order from: Batteries Included, LTD 34 Del Mar Drive, Brookfield, CT 06804 

71 McCaul St. F6 Toro nto, Canada MST2X l (416)596-1405 203 775.4595 TWX: 710 456·0052 


http:clud1.ng
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A BCD to 
Floating·Point 
Binary Routine 
MaNin L. De Jong 
Department of Mathematics-Physics 
The School of the Ozarks 
Pt. Lookout, MO 65726 
Introduction 
The principal purpose of this article is to provide the 
reader with a program that converts a BCD number 
(ASCII representation) with a decimal point and/or 
an exponent co a floati ng-po int binary number. The 
floatin g- poi nt binary number has a manti . sa of 32 
bits, an expo nent byte consistin g of a sign bit and 
seven magnitude bits , and a sign flag (one byte) for 
the mantissa. Positive and negat ive numbers whose 
magnitudes va ry from 1.70 141183"'1038 to 
1.46936795"' 10-39 and zero can be handled by this 
routine. In subsequent art icles I hope to provide an 
output routine and a four-function arithmetic 
routine. The routine described here could be u ed in 
conjunction with the Am9511 Arithmetic Processing 
Unit 1 to perform a larg vari ety of arithmeti fun c­
tions . 

Floating-Point Notation 
Integer arithmetic is relatively simple to do with the 
6502. Consu lt the Bibliograph y for a number of 
sources of in format ion on multiple-byte, sign d 
number add ition, subtraction , multiplication and 
division . Scanlon 's book, in pa rticul ar, has some 
val uabl ass mbly language routines of thi s on. 
However add itional prob! m ari e when the 
deci mal number has a fractional part, such as th e 
" 14159" in the number 3. 141 59. Also integer 
arithmetic is not suitable for handling large numbers 
like 2.3* 101 5. The solution is to convert decimal 
numbers to fl oati ng-point bin a ry numbers. A binary 
float ing-poin t number consist of a mantissa with an 
implied binary point j ust to the left of the rnost­
significant non-zero bit and an exponent (o r 
character istic) th at co nta in s the informat ion about 
where th e binary poin t must be moved to rep re. cnt 
the number ·o rT ctl y. Readers who a re fam ilia r with 
scientific notat ion will under ·tand this quickly. 
Scanlon 's book has a good sec tion on floating-point 
notation. We will merely illustrate what a decimal 
number b 'Comes in fl oat in g point binary by rd rring 
you to Tab! I . The dashed lin e over a seq uence of 
digits m ean · that they repeat. For examples, 1/3 = 

.33 and 1/1 1 .09090 = .090 while a binary exam­
ple is 1/ 1010 = .00011001100 = .000 11 00. 

Table 1. Decimal number to floati ng-po int binary con­
versions. 

FLOATING 
BINARY POINT 

NUMBER NUMBER NOTATION MANTISSA EXFONENT 
0 0 0 x 2° 0 0 
1 1 . 1 x 2 1 1 
2 10 . 1 x 22 I 10 
4 100 .1 x 23 1 11 
1.5 1.1 . 11 x 21 11 I 
0.75 .1 t .11 x 20 l1 0 
0.1 0.00011001100 .1100 x r3 1100 -11 
31 11111 .11111 x 25 11111 101 
32 100000 100000 1 110 

A close examin ation of Table 1 yie lds ome impor­
tant conclusions . Unless a number is an integer 
pow r of two (2n where n is an integer), th mantissa 
required to correct ly represent the numb r will re­
quire more bi ts as the numbers increase. Thus, the 
nu mber 1 can be co rrectly repre ented with a one-bi t 
mantissa, but the num be r 3 1 requ ires a five-b it man­
tissa. A n-bit ma nti ssa an correctly rep re ·ent a 
number as large as 2n - l , but no larg r. There is 
another problem associa ted with numbers like 0 .1 ten 
that become repeating numbers in binary. It should be 
l ar th a t no mantissa with a finite num b r of bits 

ca n represent 0.1 exactly. The fact tha t com puters use 
a finite number of bits to represent nu mbers like 0.1 
can be illustrated by using BASIC to add 0.1 to a 
sum and print the answer repeat dly. tart in g with a 
sum of zero , we btain d an answer of 3.6 a fter 36 
times through the loop, but the next answe r is 
3.69999999 which is clea rly incorrect. The error in­
curred by using a finit e number of bit to represent 
a number that require more than that number of 
bits to correc tly repr sent it , is call ed roundoff error. 

How many bits should be used for the mantissa? 
Clearly it should be an in teger number of bytes for 
ease in programming. Some computers have softwar 
packages that us a 24 bit mantissa. The la rgest 
numb r that can be r ·presented by 24 bits i 224 -1 
= 1677 72 15. This represents abo ut s v n decimal 

digits, giving about six digit accuracy after several 
calculat ions. With my salary there is no trouble with 
six digit accu racy, bu t many fin ancial cal ulations re­
quir accu racy to th nearest cent and ix digit a re 
fr quently not enough. If we choose 32 bits for ou r 
mantissa size we ge t a little more than nine d igits 
(4.3 X 109). Th is is the mantissa size used in several 
ve rsions of Microsoft BASIC, and it is the size 
chos ·n here. T he propagation of rou nd-off ' 1Tors 
through the calcu la tions normally gives abo ut eight 
digit accuracy. It is generall y true that the roundoff 
errors accumulate as the number of calculations to 

find a specific resu lt increases, bu t this i a subject 
beyond the scope of thi s art icle. 

How b ig shou ld the exponent be? If we choose 
LO represent the binary exponent with one by te then 
we will have seven bits to represent th e expone nt 
(on · ·ign bit and e\' ·n magnitude bits) . The largest 
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exponent is then + 127. If all the bits in the mantissa 
are ones , then the largest number that can be 
represented is (1/2 + 1/4 + 1/8 + 1116 + .... + 
l/232)•2127, which is approximately 
1.70141183*1038. The mallet exponent is -128. 
The smallest positive number that th e mantissa can be 
is 112, chus the smallest positive number that can be 
represented is 2- 129 which is approximately 
1.46936795* lQ-39 _ Of course, if we chose to use two 
bytes for the expon l1l then much la rger and smaller 
exponents could be accommodated, but for mo t 
calculations by earth people, a range of 1 o-39 to 1038 
will do quite nicely . R emember that if you try to 
enter a number whose absolute value is outside of the 
range just given (except for zero) you will obtain er ­
roneous r suits. No overflow or underflow messages 
are given when entering numbers with this routine. 

One more note before turning to the program. 
The mantissa is said to be normalized when it is 
shifted o that the most-significant bit is one, and the 
binary point is assumed to be to the left of th most­
significant bit. The on ly exception to this is the 
number zero which is represented by zeros in both 
the mantissa and the exponent . Although you are 
free to assume the binary point is some other place in 
the mantissa, it is conventional to keep it to the I ft 
of the mant issa, as illustrated in Table J. 

The Program To Float A Number 
The program in Listi ng l , written in the form of a 
subroutine, together with the other subroutines given 
in the listings, will accept numbers represented by 
ASCII from an input device and convert the 
numbers into their floating point repr entation . A 
typical entry might be + 12.3456789£ + 24 or 
-. 123456789£-30. The plus sign is opt ional since the 
computer sim ply disregards it. Up to 12 significant 
digits may be entered although the least-significant 
three will oon be disr garded leaving approximately 
9 decimal digit (32 binary digits). At the comp! tion 
of the r utine, the floatin g-point representation will 
be found in locations $0001, $0002, $0003, $0004 
(mantissa) $0005 (exponent) and location $0007 con­
tains the ign of the manti sa. The sign byte is $FF if 
the numb r is negativ , otherwise it is $00 . ote that 
the accumulator (locations $000 1-$0004) has not 
been complemented in the case of a minus number . 
Forming the twos complement may be done, when 
required by the arithm 'tic routines. If a format 
compatibl with the Am9511 Arithm ·t ic Processing 
Unit is required, simply drop th I ast-sign ificant 
byte of the mantissa ($0004), put the sign (set the bit 
for a minus, clear it for a plus) in bit seven of the ex ­
ponent ($0005) and -hift the sign of the exponent 
from bit s v n to bit six, making ur lO keep the 
rest of the exponent intact. Table 2 gives a summary 
of the important memory locations. 

Table 2. Memory ass ignments for the BCD to floating­

poin t binary routine. 

SOOOO = OVFLO ; overflow byte for the accumulator when it 

is shifted left or multiplied by ten. 

S0001 = MSB; most-significant byte of the accumu lator. 

50002 = NMSB; next- most-significant byte of the ac­

cumulator. 

S0003 = NLSB; n ext-least-signifi ca nt byte of the ac ­

cumul ator. 

S0004 = LSB; least-significant byte of the accumulator. 

S0005 = BEXP; conta ins the binary expo nent, bit seven is 

the sign bit. 

S0006 = CHAR; used to store the character input from the 

keyboard. 

S0007 = MFLAG· set to SFF when a minus sign is entered. 

SOOOB = DPFLAG; decimal point fl ag, set when decimal 

point is entered. 

SOOOA = ESIGN; set to SFF when a minus sign is entered for 

the exponent. 

SOOOB = TEMP; temporar y storage location. 

SOOOC = EVAL; value of the decimal exponent entered after 

the "E. ' 

SOO 17 = DEXP; current value of the decimal exponent. 


Aft r clearing all of the memory locations that wi ll be 
used by routine , the program in Listing 1 jumps to a 
subroutine at $0F9B. Most users will not want to call 
this subroutin e, ince it merely serves to lcar the 
AIM 65 display. Subroutine INPUT, call ' d next, 
must be supplied by the user. It must ge t a BCD 
digit represented in ASCII code from some input 
device, store it in CHAR at $0006, and r turn to the 
calling program with the ASCII character· in the 
6502's accum ulat r . Then ccs ary subroutines for 
the AIM 65 are given in Listing 4. They ar given in 
the ' K " disassembly format with no comments since 
they have previously been described by D e Jong2 . 
Our subrout ines input the number on th k yboard 
and e ho the number on th printer and the display. 

The algorithm for the conversion routine was 
obtained from an art icle by H ashizume3 . If you are 
intere ted in more details regarding float ing-point 
arithmetic routine pleas consu lt his fin e article. A 
flow chart of the routine in Li ting 1 is giv n in 
Figure 1. The flow chart a n I th e progran1 co mmen ts 
shou ld be sufficient explanation . Basically it works by 
converting the number, as it i · being entered, to 
bin ary and multiplying by ten, in binary of course. 
Lat r if and wh n the expon nt i enter cl the 
numb •r is either multiplied or divided by ten, in 
binary lo get a normali zed mantissa and an expo­
nent r presentin g a power of two rather than a power 
oft n. Each tim a multiplication or divisio n by ten 
oc ' Ul'S th mantissa is r norm alized and rounded up­
ward ii' the most- ignificalll di arc! d bit is one. 
Each normalization adjusts the binary exponent. 
Wh n the decimal exponent fin a ll y reaches zero no 
mor multiplication or divisi ns are n ee : ary since 
100 = I. To maintain 32-bit pr ci ion , an ·x tra 
byte , called OVFLO , is used in the accumu lator for 
all •10 and /10 operations. 
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11111111111 11111111111 ELECTRONIC TECHNOLOGY CORPORATION 


iiiii: :::::: BATTERY BACKUP FOR PETICBM 

FLOPPY BACKPACK TM 

Designed to install wi thin the CPU Case, BACKPACK gives FLOPPY BACKPACK is a battery backup system for the 
6 to 10 minutes of full power to the computer (32K, CRT, Corrmodore Dual Floppy Disk Drive. Used in conjunction 
Tape Drive) during times of power shortages and gliches in with BACKPACK for the pet, the user can save data and 
po\Mlr lines thus allowing the user time enough to S<Ne data programs during power shortages. It also eliminates possible 
or programs to tape (or disk with FLOPPY BACKPACK). disk crashes. Designed to install within the disk cabi net witl1 
Batteries are recharged from CPU's own power supply and no wiring changes, the batteri es are recharged from the disk's 
BACKPACK requires no wiring changes to install. O'M"I power supply. 

Single Ouanity $225.00 Single Ouanity $135.00 

AIM-65 POWER SUPPLY (with battery backup) & ENCLOSURE 
AIM POWER 4TM AME 1TM 

AIM POWER 4 is a total power supply with rechargeable AME 1 is a total ly metal enclosure of lightweight aluminum 
battery backup for the Rockwel l AIM 65. AIM POWER 4 construction. Designed to house the AIM 65 and a po\Mlr 
supplies full voltage output for the AIM under normal supply, with easy access to switches and connectors. AME 1 
operating mode and with batteries can keep the Al Mup and will have an integral reset button, easy paper feed and totally 
nmning for one hour. Batteries are recharged during nor­ visible 20 character LED readout. Designed for industrial 
mal operation. AIM POWER 4 is on asingle board and will applications, but has professional appearance. 
mount inside tl1e AME 1 enclosure (from ETC) , and Enclo· Single Ouanity $100.00 
sure Group Products. 

Single Ouanity $250.00 

FOR MORE INFORMATION OR TO ORDER BY PHONE : (919) 3624200 OR (919) 362-5671 
INCLUDE $5.00 FOR SHIPPING AND HANDLING • VISA AND MASTERCHARGE ACCEPTED 

DEALER INQUIRIES INVITED 

AProblem Solving 
Computer Software Program

THE ELECTRONIC COLUMNAR PAO 

COLUPAD™ is a unique computer tool which allows you to create, store, selectively retrieve and perform math 
operations upon data and then generate reports using that data. COLUPAD™ can best be visualized as the typical 
columnar accounting pad found in most offices. Powerful, but simple to use, CO LUPAD™ has such features as: 

'= 

• 24 columns and 40 rows for data maiipulation 
• Space tor rrrw and column descriptions 
• Ability to reference decimal places for each column 
• Ability to perform math functions on one column and store in another 
• Ability to add, subtract, mu lt iply, etc., one column to another and then 

place resulti ng data in a different column 
• Print a111.llole page, selective columns or rows 
• Save whole pa~ to disk 

Retrievewhole pag?S, selective rcrvvs. or columns from disk 
• Plus much, much more 

One page of the pad, theworksheet, is in computer memory. Thepad consists of worksheets stored on disk and linked by name. Pad 
size is only limited to diskette capacity. 
If you fi nd you rsel f spending hours (or days) copying, adding, subtracting, or whatever one column by another or just compiling data on 
a columnar pad, then COLUPAD TM can save you time, and in your business, ti me is money. COLUPAD TM requires a 32K PET, Disk, 
and printer. - Sl 50.00 

FOR MORE INFORMATION OR TO ORDER BY PHONE : (919) 3624200 OR (919) 362-5671 
INCLUDE S1.50 FOR SHIPPING AND HANDLING • VISA AND MASTERCHARGE ACCEPTED 

DEALER INQUIRIES INVITED 
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Listing 1. ASCII to Floating-Point Binary Conversion 
Program 

$0EOO DB START CLD Decimal mode not required 
OEOJ A2 20 LDX $20 Clear all the memory loca­
OE03 A9 00 LDA SOO tions used for storage by 
OE05 95 00 CLEAR STA MEM,X thi s routine by loading 

them with zeros. 
OE07 CA DEX 
OEOS 10 FB BPL CLEAR 
OEOA 20 9B OF JSR CLDISP Clears AIM 65 display. 
OEOD 20 30 OF JSR INPUT Get ASCII representation of 
OElO C9 2B CMP S2B BCD digit. Is it a + sign? 
OE12 FO 06 BEQ PLUS Yes, get another character. 
OE14 C9 20 CMP $2D Is it a minus sign? 
0El6 DO 05 BNE NTMNS 
OE18 C6 07 DEC MFLAG Yes, set minus flag lo SFF. 
OEJA 20 30 OF PLUS JSR INPUT Get the next character. 
OElD C9 2E NTMNS CMP $2E ls character a deci mal 

point? 
OE1FD008 BNE DIGIT No . Perhaps it is a digit. 

Y cs, check flag. 
OE21 A5 08 LDA DPFLAG Was the decimal point flag 

set? 
OE23 DO 2C BNE NORMIZ Time to normalize the 

mantissa. 
OE25 E6 08 INC DPFLAG Set decimal poinl flag , 
OE27 DO Fl BNE PLUS and get the next character. 
OE29 C9 30 DIGIT CMP $30 Is the character a d igit? 
OE2B 90 24 BCC NORMIZ No , then normalize the 

mantissa. 
OE2D C9 3A CMP $3A Dig it s have ASCII rcprc­
OE2F BO 20 BCS NORMIZ scntations between $30 

and $39. 
OE3 1 20 00 OD JSR TENX It was a digit , so multiply 
OE34 A5 06 LDA CHAR the accumulator by ten and 
OE36 38 SEC add the new digit . First 
OE37 E9 30 SBC $30 strip the ASCII prefix by 

su btracting $30. 
OE39 18 CLC Add the new digit lo the 
OE3A 65 04 ADC LSB least- significant byte 

of the accumulator. 
OE3C 85 04 STA LSB Next, any "carry" will be 
OE3E A2 03 LDX $03 added to the other bytes of 

the accumulator. 
$0E40 A9 00 ADDIG LDA SOO 
OE42 75 00 ADC ACC,X Add ca rry here . 
OE44 95 00 STA ACC,X And save resu lt . 
OE46 CA DEX 
OE47 IO F7 BPL ADDIG The new digit has been 

added. 
OE49 A5 08 LDA DPFLAG Check the decimal point 

flag. 
OE4B FO CD BEQ PLUS If not set, get ano1hcr 

character. 

OE54 114 OB STY TEMP Save Y . It contained the 

OE56 A9 20 LDA $20 number of " left shifts" in 


NORM. 
OE58 38 SEC The binary exponent is 32 ­
OE59 E5 OB SBC TEMP number of left shifts that 
OE5B 85 05 STA BEXP NORM look to make the 

mosl-signi fi ·ant bit one. 

OE5D A5 01 LDA MSB If the MSB of the accumu ­

OE5F FO 5A BEQ FINISH lator is ze ro, then the 

OE61 A5 06 LDA CHAR number is zero, and its all 

OE63 C9 45 CMP $45 over. Otherwise, check if 


the last character was an 
'"E' '. 

OE65 DO 52 BNE TENPHW If not, mov · to TENPRW . 

OE67 20 30 OF JSR INPUT If so, get anulhcr character. 

OE6A C9 2B CMP $28 Is it a plus ? 

OE6C FO 06 BEQ PAST Yes, then ct another 


character. 
OE6E C9 2D CMP $20 Perhaps it was a minus? 
OE70 DO 05 BNE NUMP No, then fl1 11)' bc it was a 

number. 
OE72 C6 OA DEC ESIGN Set exponent s ign flag . 
OE74 20 30 OF PAST JSR INPUT Get anothe r charac ter. 
OE77 C9 30 UMB CMP $30 Is it a digit? 
OE79 90 3E BCC TENPRWNo, more to TENPRW . 
OE7B C9 3A CMP $3A 
OE7D BO 3A BCS TENPHW 
OE7F 38 SEC It was a digi t, sn strip 

ASCII prefix. 
$0E80 E9 30 SBC $30 ASCII prefix is $30 . 
OE82 85 OB STA TEMP Keep the fir s! digit here . 
OE84 20 30 OF JSR I NPUT Get anothe r character. 
OE87 C9 30 CMP $30 Is it a digit ? 
OE89 90 13 BCC HEHE No. Then finish handling 
OESB C9 3A CMP $3A the exponent . 
OESD BO OF BCS HEHE 
OEBF 38 SEC Yes. Decima l exponent is 
OE90 E9 30 SBC $30 new digit plus 10 times the 

old digit . 
OE92 85 OC STA EVAL Strip ASCII prefi" 

from new di11i1. 
OE94 A5 OB LDA TEMP Get the old character and 
OE96 OA ASL A mult iply it b)• ten. First 

times two. 
OE97 OA ASL A Times two again makes 

times four . 
OE98 18 CLC 
OE99 65 OB ADC TEMP Added tu i t elf makes times 

five. 
OE9B OA ASL A Times two aga in makes 

times ten . 
OE9C 85 OB STA TEMP Store it. 

OE9E 18 HERE CLC Add the new digil, 

OE9F A5 OB LDA TEMP 

OEAI 65 OC ADC EVAL to the c poncnt. 

OEA3 85 OC STA EVAL Herc is th e expon ent , 

OEA5 A5 OA LDA ESIGN except for ils sign. Was 


it a negati »c? 
OEA7 FO 09 BEQ POSTV No. 
OEA9 A.'i OC LDA EVAL Yes , th en fo rm it s twos 
OEAB 49 FF EOR SFF complcmc111 by complemen ­
OEAD 38 SEC ta tion followed b)' adding 

one. 
OEAE 69 00 ADC SOO 
OEBO 85 OC STA EVAL Result into exponent value 

locat io n. 
OEB2 18 POST CLC Prepare to add exponents . 
OEB3 A5 OC LDA EVAL Get " E" c;c poncnl. 
OEB.'i 65 17 ADC DEXP Add exponen t from inpu1 

and norm. 
OEB7 85 17 STA DEXP All exponent work finished . 

$0EB9 A5 17 TENPRWLDA DEXP Get decim al exponent. 
OEBB FO 71 BEQ FINISH If it is zero , routine is 

done 
OE4D C6 17 DEC DEXP If set, dccrcmen l l he OEBD 10 61 BPL MLTPLY Ir it is plus. go multiply by 
OE4F 30 C9 BMI PLUS c.xponcnt, then get another ten. 

character. OEBF A2 03 ONCMORLDX $03 It 's m inus . Divide by ten . 
OE51 20 30 OD NORMIZJSR NORM Normalize the manti ssa. OECl 06 04 BACK ASL LSB First shift the accumulator 
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OEC3 26 03 ROL NLSB three bits left . 
OEC5 26 02 ROL NMSB 
OEC7 26 01 ROL MSB 
OEC9 26 00 ROL OVFLO 
OECB CG 05 DEC BEXP Decrease the binary 
OECD CA DEX exponent for each left shift. 
OECE DO Fl BNE BACK 
OEDO AO 20 LDY $20 Number of trial divi sion s 
OED2 06 04 AGAIN ASL LSB of SOA into the accumu­
OED4 26 03 ROL NLSB lator giving a $20 = 32 

bit quotient. 
OEDG 26 02 ROL NMSB 
OED8 26 Ol ROL MSB 
OEDA 26 00 ROL OVFLO 
OEDC 88 DEY 
OEDD FO OE BEQOUT Get out when number of 
OEDF A5 00 LDA OVFLO trial divisions reaches 

$20 = 32 . 
OEEl 38 SEC Subtract 10 = SOA from 
OEE2 E9 OA SBC $0A partial divident in OVFLO . 
OEE4 30 EC BMI AGAIN If result is minus zero into 

quotient 
OEEG 85 00 STA OVFLO Otherwise store result in 
OEE8 EG 04 INC LSB OVFLO, and set bit to one 

in quotient. 
OEEA 18 CLC 
OEEB 90 E5 BCC AGAIN Try it again . 
OEED A5 00 OUT LDA OVFLO Check once more to see if 
OEEF C9 OA CMP SOA quotient should be rounded 

upwards. 
OEFl 90 15 BCC AHEAD No. 
OEF3 A2 04 LDX $04 Yes. Add one to quotient . 
$0EF5 B5 00 REPET LOA ACC,X Get each b yte of the accu · 
OEF7 69 00 ADC $00 mulator and add the carry 
OEF9 95 00 STA ACC,X from the previous addition . 
OEFB CA DEX 
OEFC DO F7 BNE REPET 
OEFE 90 08 BCC AHEAD What if carry from accumu ­
OFOOA50 l LDA MSB lator occurred? Get most ­
OF02 09 80 ORA $80 significant byte and put a l 

in bit seven . 
OF04 85 01 STA MSB Result into high byte , 
OF06 EG 05 INC BEXP and increment the binary 

exponent. 
OF08 A5 01 AHEAD LOA MSB Because of three-bit shift at 
OFOA 30 OA BMIARND start of division , a one-bit 
OFOC 06 04 ASL LSB shift (at most) may be re ­
OFOE 26 03 ROL NLSB quired to normalize the 

mantissa nO\'\'. 
OFJO 26 02 ROL NMSB 
OF12 26 01 ROL MSB 
Of14 C6 05 DEC BEXP If so, also decrement binary 

exponent. 
OF16A900 AR D LDA $00 Clear overnow byte . 
0Fl8 85 00 STA OVFLO 
OFlAEG 17 INC DEXP For each divide-by ­ 10 , 
OFIC DO Al BNE ONCMOR increment the decimal cx­
OFlE FO OE BEQ FINISH ponent until it is zero. 

Then its all over. 
OF20 A9 00 ~ll.TPLY LOA $00 Clear overnow byte. 
OF22 85 00 STA OVFLO 
OF2,l 20 00 OD STLPLS JSR TENX Jump to multiply-by-ten 

subroutine . 
OF27 20 30 OD JSR NORM Then normalize the 

mantissa. 
Of2A CG 17 DEC DEXP For each multiply-by- JO , 
OF2C DO FG BNE STLPLS decrement the decimal ex­
OF2E 60 Fl ISH RTS ponent until it' s zero . All 

finished now. 

Listing 2 . Multiply by Ten Subroutine . 

SOOOO 18 TENX CLC Shift accumulator left. 

0001 A2 04 LOX S04 Accumulator contains 

0003 B5 00 BRl LDA ACC ,X four bvtes so X is set to 


four. • 
0005 2A ROLA Shift a byte left. 
0006 95 10 STA ACCB,XStorc it in accumula­

tor B. 
0008 CA DEX 
0009 10 F8 BPL BRl Back to get another 

byte. 
ODOB A2 04 LOX S04 Now shift accumulator B 
0000 18 CLC left once again to get 

" times four. " 
OOOE 36 10 BR2 ROL ACCB ,XShift one byte left. 
0010 CA DEX 
0011 10 FB BPL BR2 Back to get another byte. 
0013 A2 04 LDX S04 Add accumulator to 
0015 18 CLC accumulator B to get 

A + 4•A = 5'A . 
0016 B5 00 BR3 LDA ACC,X 
0018 75 10 ADC ACCB,X 
OD1A 95 00 
onic CA 

STA ACC,X 
DEX 

Result into accumulator. 

0010 10 F7 BPL BR3 
OD1F A2 04 LOX S04 Finally, shift accumula­
002 1 18 CLC tor left one bit to get 

2'5'A = 10'A . 
0022 36 00 BR4 ROL ACC ,X 
0024 CA DEX 
0025 10 FB BPL BR4 Get another byte. 
0027 60 RTS 

WANT YOUR COMPUTER BACK? 

TM 
Let th e MICROsport Microcomputer (MMC) take over any 
dedicated task. 

It is the affordab le a lternative - kits from $89 .00, applica tion 
unit s from only SI 19.00 (assembled and tes ted). 

It is user-oriented - complete in-circuit emulation a llows pro­
gram development on ANY 6502 based system . It is compact 
(4 Vi'' x 6 Yi" pc board) but powerful (32 1/0 lines; 20 mA full 
duplex, IK RAM + EPROM socket 4 / 16 bit counters ; 6503 
CP ) and ' or ks o ff any AC or D power supply. 

Turn your present 6502 based system into a complete develop­
ment system with: 

I MMC/030 Microcomputec with ZIF sockets 
l MMC/031CE In-circuit emulator for the 6503 CPU 
MMC/03 EPA EPROM Programmer comple te with softwa re 

drive r. 

For more info call or write 

R. J. BRACHMAN ASSOClATES, INC. 

P.O. Box 1077 


Havertown , PA 19083 

(215) 622-5495 
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Listing 3. Normalize the Mantissa Subroutine. 
SOD 30 1B ORM CLC 
OD 31 A5 00 BR6 LDA OVFLO Any bits set in the over­
OD33 FO OF BEQBR5 flow byte? Yes, then 

rotate right. 
OD35 46 00 LSR OVFLO No , then rotate left. 
OD37 66 01 ROR MSB 
OD39 66 02 ROR NMSB 
OD3B 66 03 ROR NLSB 
OD3D 66 04 HOR LSB For each sh ift right, 
OD3F E6 05 I C BEXP increment binary 

exponent. 
OD41 BB CLY Force a jump back. 
OD42 50 Ed BVC BR6 
ODH 90 OD BR5 BCC BR7 Did the last rotate cause 
OD46 A2 04 LDX S04 a carry? Y cs, then round 
OD4B B5 00 BRS LDA ACC X the mantis a upward. 
OD4A 69 00 ADC SOD Carry i set so one i 

added 
OD4C 95 00 STA ACC,X 
OD4E CA DEX 
OD4F 10 F7 BPL BRB 
OD51 30 DE BMI BR6 Check overflow byte 

once more. 
OD53 AO 00 BR7 LDY SOO Y will count number of 

left shifts. 
OD55 A5 01 BHIO LOA MSB Docs most -significant 
OD57 30 OD BMI BRI 1 byte have a one in bit 

seven? Yes. get out. 
OD59 1B CLC No. Then shift the 
OD5A A2 04 LDX S04 accumulator left one bit. 
OD5C 36 00 BR9 ROL ACC.X 
OD5E CA DEX 
OD5F DO FB B E BR9 
OD61 CB INY Keep track of left shifts. 
OD62 co 20 CPY S20 rot more than $20 = 32 

bits. 
OD64 90 EF BCC BRIO 
OD66 60 BRJ I HTS That ' s it. 

DISK DRIVE WOES? PRINTER INTERACTION? 


MEMORY LOSS? ERRATIC OPERATION? 


DON'T BLAME THE SOFTWARE! 

IS0 -2 
~( 

Power Line Spikes, Surges & Hash could be the cul p rit ! 


Floppies, printers, memory & processor often interac t! 


Our uni que !SO LA TORS elim in ate equipmen t i n t.eraction 

ANO cu rb damaging Power Line <'p i kes, Surges and Hash. 
•1SOLA TOR ( IS0· 1 A) 3 filter isolatec 3-prong sockets; 
integral Surge/ Spike Suppression ; 1875 W Maximum load, 


1 KW load any socket . . . . . . . . . . . . . . . $56.95 

•!SOLA TOR ( IS0 -2) 2 filter isolated 3-pronlJ socket banks; 

(6 sockets total) ; inte17al 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 . . . . $85.95 


•1SOLATOR 	(IS0 -4), similar to IS0-1A except 

unit has 6 individually filtered sockets . . . . $96.95 


•!SOLATOR (IS0-5). similar to IS0-2 except 

unit has 3 socket banks, 9 sockets total . . . $79.95 


•CIRCUIT BREAKER, any model (add-CB) Add $ 7.00 
•cKT BAKR/SWITCH/PILOT (-CBS) .. . - Add $14.00 

TOLL FREE ORDER DESK 1-800-225-4876 llll!l!l!!Pl 
• (Except Me, HI, Ak , Pr, Ceneda) ~· 

1£7Electronic Specialists, Inc. 
171 South Main Street . Nat ick . Mass . 01760 Dept. CT 

TECHNICAL & NON-800 AREAS 1-617-655-1532 

Listing 4. AIM 65 Input/Output Subrouti nes. 
SOF30 20 JSR E93C SOF60 A2 LOX H13 SOF72 BO STA A·l4C 
OF33 20 JSR FOOO OF62 SA TXA OF75 A'2 LOX #01 
OF36 85 STA 06 OF63 48 PHA OF77 110 LOA A43B ,X 
OF38 20 JSR OF72 OF64 BO LOA A438,XOF7A CA DEX 
OF3B 20JSR OFGO OF67 09 ORA HBO OF7B 9 0 STA A438,X 
OF3E A5 LOA 06 OF69 20 JSH EF7B OF7E ES INX 
OF40 60 RTS OF6C 68 PLA OF7F EB INX 

OF60 AA TAX OF80 EO CPX #15 
SOF85 A2 LOX #12 OFGE CA DEX OF82 90 BCC OF77 
OF87 BO LOA A438,XOFGF 10 BPL OF62 OF84 60 RTS 
OF8A EB I X OF71 60 RTS 
OF8B 90 STA A4.'HJ,X 
OFBE CA DEX SOF!JB A2 LOX # 13 
OFBF CA DEX OF9D A9 LOA #20 
OF90 10 BPL OF87 OF9F 90 STA A438 , X 
OF92 A9 LOA #20 OFA2 CA DEX 
OF94 80 STA A-138 OFA3 10 BPL OF9F 
OF97 20 JST OF60 OFA 5 60 RTS 
OF9A 60 HTS 
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Figure I. A Flow Chart for the BCD to 
Floating-Point Binary Routine . 
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OMEGA "WHOLESALE COMPUTER PRICES" 
SALES DIRECT TO THE PUBLIC 
co. 12 Meeting St. , Cumberland, RI 02864 

Products are 
NOW 

IN 
STOCK 


AT 

OMEGA 


Sales 

Co. 


OMEGA ships via UPS, truck, or air. COD's. 
Visa, Mastercharge accepted, with no service charge. 

~I-
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Editor 's ate: J im Lowell comment in his cover letter: 
' 'The pro,gram i aimed at parents elementary level math 
teachers and anyone who wants lo brush up on basic math 
skills. I developed it to aid one of my children who has a 
learning disability. It succeeded in holding his alte11tio 11 over 
the r11cu111111e11ded one-half hour work /Hriod and in eoentually 
improving his kills. ' 

Basic Math 
For Fun And 
Profit 
J.R. Lowell , 
Whitehouse Station, NJ 
" Bas ic Math For Fun And Profit " is an 8K elemen­
ta ry a r ithmetic program writt n for th 16K PET 
with new ROMs . It makes broad use of the PET's 
non-des tructive cursor, excellent graphics, and pro­
grammable sound (wi th a suitable amplifier) . 

Though there a re many bas ic ma th programs 
ava il abl e today, each has its own pa rticul a r short ­
comings. O ne variety trea ts onl y a ingle ma th mode 
(addition or subtraction o r mul tip lication or division) 
in each program . A second m ay offer a ll modes in a 
single program but randoml y choo the level of dif­
fi cult y for the problems. Others fo re· la rge numbers 
of problems in one mod before allowi ng a new mode 
to be chosen . 

Program Fea ture O verview 
" Basic M a th For Fun And Profit " not onl y over­
omes these problems, it a lso provides a whole host 

of unique features which ma ke it bo th easy and fun 
to use : 

Me nu selection for the fo ur ma th modes; 


level-of-d ifficulty select ion in each mode; 


mode and level change opportunit y eve ry 10 pro ­

blems; 


righ t-to- left entry of an swer Uus t lik on pa per); 


Two chances , wi th p rompts , pe r p rob! m; 


sound effects fo r prompts and rewards; 


randomly generated reward statemen ts ; 


grap h ics reward for 10 out of 10 correct answers; 


first- na me personalization th rou ghou l program . 


Let 's look at the program fea ture· in more deta il. 


Math Mod e And Skill L evel Selection 

Afte r entering his or her name, the program gives 

the use r a menu choi e of the fo u r math modes. As 

soon a a choice is entered (us in g a ' GET" tat ­
rnent ), the omputer a ks fo r the cl sired ·k ill le el: 

one to fo ur d igi ts in the proble ms. 


Problem Sets An d Prompts 

(add ition , subtract ion, multiplication) 

The computer now generates - one a t a time - 10 

randomly configured problems in the cho en mode. 

T he program uses two random problem g(·n rato rs: 

line 269-293 for a ll modes except d ivision a nd lin es 

294-3 16 for division . 


Once an answer is entered and R ETU R 
pushed , the computer either rewa rds or prom pts the 
user . Th reward is a pulsing lase r- ty pe und eff ct 
plus one of four randoml y selected "atta-a-person " 
sta tements. T he p rompts, like the rewards, have two 
part that are mutually reinforcing. If the use r ' 
answer is too low a low tone is generated fo llowed by 
a sta tement to the same effect. A high ton and sta te ­
ment fo llows too la rge an answe r. In th cas · of a 
wrong a nsw r Lhe program gives a seco nd chance. A 
correct answer now receives the same reward as an 
ini tial r ight answer · a second error gets the a p­
propriate "too high/ low" sound and statcm ·nt 
followed by th · correct answer. T h · com pu ter then 
ge neraLes a new problem . 

P roblem Sets An d Prom p t s (D ivis ion) 

As above, the computer genera tes J0 problems a t 
th e desired ski ll level. The prompt sys t "rn, however, 
is a bit different because each di vision prob! m has 
two pa rts: the quotiem and the remainder. When the 
quot ient is too hi gh too low , or correct, the same 
sounds and statements a re genera ted as in the o ther 
modes. Ir th e q uo tient is correct , bu t th rema inde r 
is wrong, however, a new set of high/ low sou nds and 
sta tements is given . As above, a second chance 1s 
prov ided before the correct answer is given. 

Answer Format And Cor rect ion 
T he sub-routine in lin es 907-931 is incl ud t•d to make 
the progra m as ompa tib le with paper and p ·n ·ii 
ma th a po ·s ible. It a llows the user to n1er hi s or 
her a nswers from right to left as is taught in mos t 
ma th cla ·s " A I ng as the R ET U R key isn ' t 
pre sed, the an w T ·an be correc t ·d. Thi routin 
makes full u e of th e PET's G ET and 'TR I G 
capabili ti 

In di is ion problems the quotient an I rema inde r 
answ ·rs ar nt r cl separa tely to allow fo r ind ivid ual 
correction ·. 
P rob lem Set Scores And T h e U lti m a te Reward 
After ach problem set the com puter gives th 
number correct and asks if the user want ano th er se t 
o r pro b! ·ms. If th an wer is "yes' ' th e program 
aga in prese nt · th ·· menu . If th e a nsw ·r is " no". th e 
program tha nks th e user a nd EN Ds. 

If' the u er ha achieved a perfec t c re - I 0 out 
of 10 - th PET goes wi ld ': the scr en go 
blank; a. ir n sounds; the creen then announces in 
1-0 I ·t t T , ' WOW 10." A above, th use r can 
then choos whc th r or no t to cont inu wit h a new 
proble m se t. 



Train your PET® 
to TEACH 

with 

educational software from Micro-Ed 
We specialize in programs with these features: 

• Instructional lessons end with a summary of student • They have been written by professional educators . 

performance. Our main author is Thorwald Esbensen, named in 
1980 as one of North America's top school execufives 

• Our programs are attractive and motivating to by Executive Educator magazine. 
students. 

• Our tapes are independent modules, each one a 
• We will gladly replace any tape that fails to load or complete lesson in itself. 
run properly . 

Unless otherwise specified$ each tape can be 

purchased for 7.95 


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

PET is the rey br e rnd t1adl' · 
111 11rk fur C no11111 11 dnre Bus i· 

1H' '' M <1c h inc . Sa 11t ,1 
Clar<t , CA . 

Send for free catalogue: 


MICRO-ED, Inc.• P.O. Box 24156 •Minneapolis, MN 55424 

or telephone us at (612) 926-2292 


All progra m s wo rk with any 
SK PET. old or new . 
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Minus And Pluses 

First the minus. If you decide to type up this pro­

gram , you ha' e about fi ve solid hours of work ahead 

of you (including debugging any slips in digital dex­

terit y you might make) . On the other hand, 

howeve1·, I believe , if you have a need for a real ly 

good comp! te basic math program , th work will b 

more than worth it. The major pluses are: 


Kids Jo, e the progra m . Compared with the drudgery 

of paper work a lo ne, the whistle a nd bell ' provid­

ed by this program make m ath fun . 


Kids like the personali zation of both the instruction s 

and reward . 


Even mista kes a r n ' t too pai nruI to th· user sin ce 

both so und effects a nd writt ·n prompt a re provid d 

to help . 


In a one-half hour sess ion , th user can work in 

several modes at dif~-rent lev ls (avoidin g the 

bor dom f unchangin r mas cs o f ingl · mod pro ­

blem ). 


And last , but not leas t, if you belong to a computer 

club, you ' ll be a hero for providing the m embership 

with one of th e best basic m a th program ava il able 

for th e PET. 


H a ppy typ ing, a nd for yo ur kid s, happ learn in r. 

1 PRINT"fi 
2 REM 	 BASIC MATH FOR FUN AND PROFIT - , 

,JIM LOWELL 3/23/80 . PLEASE WRITE , 
,p,Q BOX 

3 REM 364, WHITEHOUSE STATION, N. J. , 
,08889 WITH QUESTIONS OR COMMENTS. 

4 PRINT:PRINT:PRINT"+-/*+-/*+-/*+-/*+-/* 
,+-/*+- /*+- /*+- /*+ ­

5 PRINT:PRINT:PRINT SPC(5)" BASIC MATH, 
,FOR FUN AND PROF IT " 

6 PRINT:PRINT:PRINT"+-/*+-/*+-/*+-/*+-/* 
, +-/*+- /*+-*/+-*/+ ­

7 PRI NT :PRINT :PRINT " 
,By JIM LOWELL 

8 FOR I = 1 TO 5000:NEXT: PRINT 
,GOTO 50 

9 PRINT"fi 
10 PRINT" 
11 PRINT" ~ L_il 
12 PRI NT" N N.lN M..'...11 .M 
13 PRI NT " N N N .M .M 
14 PRINT" N N N .M .M 

,.M 
15 PRINT" ll .! && &&&&&&& 

,.&_ 

16 PRINT" && i ~&& && I &&I 

, 

"fi": 

M 
.M 

&& & 

&& ~ I & 
,.&_ 

17 PRINT" ll .LN && && I && && M: &I 

,.&_ 

18 PRINT" ll NN N&& && I && &&M MM &I 

19 
, .&_ 

PRINT" ll NN N && && I I && && M MM & 
,.&_ 

20 PRINT" .&..&.N && && N&&N#M&&M && && M& 
,.&_ 

21 PRI NT" &&&&&&&&&&N &&&&&&& M& &&&&&&&& 
,.&_ 

22 PRINT" 	 .§.~
23 PRINT" N ll .M 
24 PRINT" && &&&&&& 
25 PRI NT" il ll ll..&_ 
26 PRINT" il il ll..&_ 
27 PRINT" il il 	ll.L 
28 PRINT" il il 	.lil 
29 PRI NT" il &&$%&& 
30 PRINT" il && M&& 
31 PRINT" ll &&&&&& 
32 PRINT"" 
34 PRINT" GOOD FOR YOU, ";A$ 
37 FOR N= 1 TO 70:RR= INT(50*RND(l)+50): 

,POKE59466,0:POKE 59464,RR: 
,POKE 59467,16 

38 POKE 59466,15:FOR NN=l TO 3: NEXT: 
,POKE 	 59467,0:NEXT 

40 PRINT"fi":S=0 
41 GOTO 487 
50 PRINT:PRINT:PRINT:PRINT"PLEASE TYPE , 

,IN YOUR FIRST NAME" 
60 PRI NT:INPUT"AND PRESS THE 'RETURN' , 

,KEY";A$ 
65 PRINT"fi 
70 PRINT:PRINT:PRINT"THANK YOU, " ;A$ 
75 FOR X=l TO 2000:NEXT:PRINT"fi 
80 PRINT:PRINT 
90 PRINT" OK ";A$;", NOW I WI LL CREATE, 

,SPECIAL" 
100 PRINT:PRINT"MATH PROBLEMS J UST FOR , 

,you. I WILL" 
105 PRINT:PRINT"HELP YOU LEARN HOW TO , 

,ADD, SUBTRACT," 
110 PRINT:PRINT"MULTIPLY AND DIVI DE. IF , 

,wE WORK FOR 1/2" 
130 PRINT:PRINT"HOUR AT A TIM E, IT WILL , 

,BE MORE LIKE" 
133 PRINT:PRINT"FUN THAN WORK.": PRINT 
135 PRINT"PRESS ANY KEY TO START" 
136 GET C$:IF C$="" THEN 136 
139 PRINT"fi 
140 PRINT: PRINT 
141 PRINT"MAKE ~CHOICE NOW PLEASE ." 
142 PRINT:PRINT"TYPE THE NUMBER OF THE , 

,KIND" 
143 PRINT:PRINT"OF PROBLEMS YOU WANT.": 

,PRINT 
146 PRINT:PR INT " 
14 8 PRINT :PR INT" 

,PRINT 
150 PRINT:PRINT" 
152 PRINT:PRINT" 

,:PRINT 
16 5 GET G$: IF G$="" 

1 ADDI TION ":PRINT 
2 SUBTRACTION": 

3 DIVIS ION ":PRINT 
4 MU LT IPLI CATION" 

GOTO 165 
166 IF G$ <"1" OR G$ >"4" THEN GOTO 165 
167 PRINT"fi 
168 G=VAL (GS) 
17 0 ONG GOTO 180,190 ,2 00 ,210 
180 PRINT"FINE ";A$;", NOW I WI LL GIVE, 

,you 1 0 " 
181 PRINT : PRINT"LADDITIONf PROBLEMS.": 

,FOR X=l TO 4000 : NEXT:PRI . T"fi 
182 PRINT:PRINT:PRINT"IF YOU MI SS A , 

,PROBLEM, I WILL GIVE" 
183 PRINT :PRINT"YOU A HINT TO HELP YOU . , 

, THEN YOU ' LL" 
184 PRINT :PR INT "HAVE ONE MORE CHnNCE , 

,BEFORE I GIVE" 
185 PR I NT :PRI NT"YOU THE RIGHT ANSWER.": 

,FOR T=l TO 10000 : NEXT 
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ECX 

COMPUTER 
co. 


Specialists 

In Commodore 


PET Equipment, 

Peripherals 


And Software. 

• All Commodore Business Machines Co. Products 


• ClOl: Centronics/NEC to IEEE-488 (PET) 

Interface ...... . ... . . .... .. .. ........ .• ... $225.00 

• Cl02: Watanabe Digiplot to IEEE-488 (PET) 

Interface . .... ... . ..... ....... . .. .. .. ..... $295.00 

• C232: IEEE-488 (PET) To RS-232C Bi- Directional Inter­

face$ Call 


• X232: PET To RS232C Bi-Directional Interface $ Call 


• Watanabe "Digiplot" Intelligent Graphics 

Plotter . ......... .. ... .. ...... .. ... . .... $1200.00 

• Curve: Graphics Software Package For The Digiplot 

And Pet .• . ...... . . . . .................... $295.00 

• SX-100: IEEE-488 Modem Software (For Commodore 

Model 8010) ....... ... . . .... ; . .. .......... $ 35.00 

• MX-200: Custom Parity IEEE-488 Modem With SX-200 

Software .................................$449.95 

• PET Co!llputer System Desk, Walnut or Oak ... $395.00 
• NEC Spinwriter Printer Stand: Matches Desk Noted 
Above ......... . .. . ..... ... .......... • ... $275.00 
We Offer Fast And Efficient Service On 
All Commodore Business Machines 
Equipment! 
Send it to us and you will have it back 
usually within a week! 
ECX Computer Co. is owned and operated 
by Com-Plications Inc., a design and 
development corporation specializing in 
IEEE-488 (PET) peripherals and software. 
Call Us: We Talk Technical! 
All Com-Plications Inc. peripherals are 
manufactured to industrial quality standards. 

If you want to know more about the IEEE-488 

Bus, read our new book, published by Osborne/ 

McGraw-Hill, "The Pet And The IEEE-488 (GPIB) 

Bus". Authored by the president of Com-Plications 

Inc. and available from us for $20.00 (includes tax and 

shipping). 

P.S. All of our IEEE-488 interfaces meet "all" the 

specifications of IEEE-488. 


ECX COMPUTER COMPANY 
2678 North Main Street #6 
Walnut Creek, CA. 94596 

(415) 944-9277 

r--:;R;;q;;;-N~;;T:;;;;---t 

T~or PET/CBM operating systems 1.0 to 3.0 t 

tMATRIC expands Commodore BASIC with fourteen new 
commands for handling arrays. Algebraic style syntax. 
Checks for conformability. Extended error messages. t 
The 5K machine language program lets you ·· Display a 
matrix on the screen and change its values. Transfer data 
between matrices or fill a matrix with a constant. Transpose. 

t 
t 

Transfer diagonals between matrices, or from a matrix to a t 
vector, from a vector to a matrix , or fill a diagonal with a con­
stant. Do vector or matrix addit ion, subtraction, multiplica· 
tion ; elementwise multiplication, division, squares, and t 

tsquare roots. Inversion. Determinant. Eigenvalues and 
eigenvectors of a square, symmetric matrix. 

Specify size and ROM set of your machine. Tape or disk, 
32-page ma~~al. Price: $125. t 

tPRO-G RESS multip le regress ion BASIC program reads 
unlimited records from tapes or CBM disk. Up to 45 variables 
in 32K. Permits transformations. Prov ides means, standard t 

tdevia tions, correlations; R, A-square, F, degrees of freedom; 
constant and coefficients , betas, Student 's l 's. Output to 
screen, or to ASCII or CBM printer. 

Manual and ~:o programs. Tape: $45. Disk: $50. t 
TEXTCAST II BK machine language word processor. Easyt t
typ ing and screen editing. Produces ASCII files on tapes or 

tdisks. Prints with ASCII or CBM printer. Centers, underl ines, 
right justifies, numbers pages. Creates data f i les for 
PRO-GRESS. 

Old/New ROM versions of program, revised manual. Tape: ' 

t$75. Disk: $80. ' 

ORDER YOUR WORKERWARE FROM: T 
Cognit ive Products t 

P.O. Box 2592 t- - - - - ~a~~·~~~ - -- - ­

Computer House Division 
PROGRAMS FOR COMMODORE AND APPLE 
Legal accounting Demo $15.00 
Legal accounting Program 995.00 
Machine Part Quote Demo 15.00 
Mach ine Part Quote Program 325.00 
Mailing/phone list 80.00 
Pol itical Mail/phone list 130.00 
Beams, structural 115.00 
Trig/Circle Tangent 110.00 
Spur Gears 35.00 
Bolt Circles 25.00 
Filament Wou nd TAnks 125.00 
Scrunch 25.00 

PROGRAMS FOR COMMODORE ONLY 
A/P, AIR, Job Cost & Job Est. 370.00 
Inventory 95.00 
Financial 175.00 
Real Estate Listings 265.00 
Check Writer 25 .00 
File Ed iting Tools (FET) 65 .00 
Screen Dump/Repeat 35 .00 
Docu-Print 20.00 
Scrunch 25.00 
Sof-Bkup 40.00 
Sorter (Mach . Language) 35.00 
Trace-Print 25.00 
Vari -Print 25.00 

ASK FOR CATALOG #80-C2 Dealers Wanted 
Computer House Div. 1407 Clinton Road 
Jackson , Mich igan 49202 (517) 782-2132 
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186 GOSUB 220 

187 IF G<> 3 THEN 270:REM GO TO PROBLEM ..., 


·GENERATOR 

188 GOTO 294:REM PROBLEM GENERATOR FOR ..., 


•DIVISION ONLY 
190 PRINT"OK "; A$ ;", .r.SUBTRACTIONr IT ..., 


,IS":FOR X=lT04000:NEXT:PRINT"fi ": 

,GOTO 182 


200 PRINT"ALRIGHT ";A$;", THIS TIME..., 
•WE'LL TRY" 


205 PRINT:PRINT".r.DIVISION (PROBLEMS.": 

•FOR X=lT04000 : NEXT:PRINT "fi": 
...,GOTO 182 


210 PRINT:PRINT"OK ";A$;", LET ' HAVE A..., 

•GO AT SOME" 

211 PRINT:PRINT"~MULTIPLICATIONr.": 

...,FOR X=lT04000 : NEXT : PRINT"fi": 

.GOTO 182 


213 REM CHOOSE NUMBER OF DIGITS TO BE ..., 
...,GENERATED FOR EACH PROBLEM 

220 PRINT"fi 
222 PRINT"HOW MANY NUMBERS WOULD YOU ..., 

•LIKE" 
230 PRINT:PRINT"IN YOUR PROBLEMS, 1,2, 

...,3 OR 4 ? II 

232 GET B$:IF B$="" THEN GOTO 232 

235 IF B$ <"1" OR B$>"4" THEN GOTO 232 

23 7 B=VAL (B$) : PRINT 11 fi II 

240 PRINT:PRINT:PRINT"ALRIGHT ";A$;", 


..., I'LL CREATE ";B;"- NUMBER" 
245 PRINT:PRINT"PROBLEMS FOR YOU . YOU ..., 

•WILL PROBABLY WANT" 
246 PRINT:PRINT"TO DO THE MORE COMPLEX ..., 

...,PROBLEMS ON PAPER" 
247 PRINT:PRINT"BEFORE TYPING YOUR ..., 

•ANSWER ON THE SCREEN." 
250 PRINT:PRINT"PRESS ANY KEY WHEN ..., 

...,YOU'RE READY." 

254 GET B$:IF B$ ="" THEN 254 

260 PRINT"fi 

261 RETURN: REM GO BACK TO 187 

269 REM RANDOM NUMBER PROBLEM GENERATOR 

270 PRINT:C=0 

271 C=C+l:IF C>l0 GOTO 482 

272 PRINT:PRINT".r.PROBLEM #";C 

273 LET X=INT((l0AB-l)*RND(l)+l) 

274 IF X< 10 A(B-l) THEN 273 

280 LET Y=INT((l0AB-l)*RND(l)+l) 

285 IF Y< 10 A(B-l) THEN 280 

287 0=0 

291 IF G=2 THEN GOTO 600: REM SUBTRACTIO 


•N SUB-ROUTINE 
292 IF G=4 THEN GOTO 500: REM MULTIPLICA 

· TION SUB-ROUTINE 
293 GOTO 336: REM ADDITION SUB-ROUTINE 
294 PRINT:PR INT "fi":H=0 
295 H=H+l:IF H>l0 THEN GOTO 482: 

...,REM GENERATES PROBLEMS FOR ..., 
·DIVISION ONLY. 


296 PRINT".r.PROBLEM #" ; H 

298 LET F=INT((l0AB-l)*RND(l)+l) 

299 IF F<l0 A( B-l) THEN GOTO 298 

305 LET Y=INT(l0A5*RND(l)+l) 

306 IF F>Y THEN 305 

307 PRINT 

316 0=0:GOTO 318 

317 0=2:REM MARKER FOR lST WRONG ANSWER 
318 PRINT:PRINT"USE .r.DELETEr KEY FOR ..., 

-.CORRECTIONS." 
320 PRI NT :PRINT :PRINT" .r.";Y;" / "; 

...,p 

321 PRINT:PRINT:PRINT"TYPE YOUR ..., 
•WHOLE-NUMBER ANSWER,THEN" 

322 PRINT:PRINT"PRESS 'RETURN', AND, 
·TYPE THE REMAINDER." 

323 PRINT:PRINT"IF THERE IS NO REMAINDER 
...,, TYPE A 0. 

324 PRINT:PRINT:INPUT"YOUR .r.WHOLE-NUMBER 
-.i ANSWER =";Z 

325 PRINT:INPUT"ENTER .r.REMAINDERr AND ..., 
-.PRESS'RETURN'.";R:PRINT"fi 

326 M=INT(Y/F) :U=Y-(M*F) :REM DETERMINE ..., 
-.REMAINDER 

328 IF M=Z AND R=U THEN 1000 

329 IF M=Z AND R<> U THEN 3999 

330 IF M>Z THEN 2000 

331 IF M<Z THEN 3000 

333 0=2 
334 IF G=4 THEN 500 

335 IFG=2 THEN 605 

336 PRINT:PRINT" ";X 
340 PRINT" +";Y 
345 PRINT" TYPE ANSWER, 

..., PRESS RETURN 
346 PRINT:PRINT" US E THE .., 

-..r.SPACE-BARr TO" 
347 PRINT:PRINT" DEL ETE ANY ..., 

-.ERRORS" 
350 M=X+Y 
355 PRINT"TTTT";SPC(B+5) :GOT090 7 

357 PRINT"fi 
358 IF W=M THEN 1000 

359 IF W<M THEN 2000 

365 IF W>M THEN 3000 

370 E=INT(4*RND(l)+l) 
380 ON E GOTO 390,400,410,420:REM PICK .., 

...,AN "ATTAPERSON" STATEMENT. 
390 PRINT"GOOD SHOW 11 ;A$; 11 

, I'M PROUD ..., 
·OF YOU! 11 :REM PRINT AND INCREMENT..., 
•SCORE. 


395 S=S+l:0=0:IF G<>3 GOTO 271 

396 GOTO 295 

400 PRINT"THAT'S IT 11 ;A $; 11 

, WA Y TO GO!!" 

405 S=S+l:0=0:IF G<>3 GOTO 271 

406 GOTO 295 

410 PRINT"RIGHT YOU ARE ";A$;". KEEP..., 


·IT UP. II 


415 S=S+l:0=0:IF G<> 3 GOTO 271 

416 GOTO 295 

420 PRINT"YOU GOT IT RIGHT. HOO RAY .., 


..,";A$; II!!! II 

425 S=S+l:0=0:IF G<> 3 GOTO 271 

426 GOTO 295 

430 PRI NT "SORRY ";A$;", THAT 'S TOO .., 


•.r.LOW. II 

434 IF 0 >l AND G<> 3 THEN GOTO 470 

435 IF 0 >l AND G=3 TH EN GOTO 650 

436 IF 0 <2 AND G<> 3 THEN GOTO 333 

437 GOTO 317:REM GIVE PROB. AGAI N. 

450 PRINT"NIC E TRY II; A$; II, BUT THAT Is .., 


-.TOO .r.H IGH . II 


459 IF O>l AND G<> 3 THEN GOTO 470 

460 IF O>l AND G=3 THEN GOTO 650 

461 IF 0 <2 AND G<> 3 THEN GOTO 333 

462 GOTO 317 

465 REM GIVE CORRECT ANSWER . 

470 PRINT : PRINT "TH AT 'S TWO CHANC ES ..., 


•";AS;"." 
471 PRINT:PRI NT"THE CORRECT ANSW ER IS .., 

-,"; M:FORX =l T05000 : NEXT :PRI NT"fi 
472 PRI NT " ---------" 

-.PR INT : PRINT 
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475 0=0 
480 GOTO 271 
482 FOR I=lT01500:NEXT:PRINT"n 
483 IF S=l0 THEN PRINT"n":GOTO 5000 
485 PRINT:PRINT:PRINT"YOU GOT ";S;" , 

,ftIG HT FOR THIS SET "; A$ :PRINT: 
,PRINT 

486 S=0 
487 PRINT"WOULD YOU LIKE TO TRY ANOTHER , 

,SET OF" 
489 PRINT:PRINT"PROBLEMS? ";:PRINT"TYPE, 

,y OR N" 
490 GET E$:IF E$="" THEN GOTO 490: 

,PRINT"fi" 
491 IF E$="Y" THEN GOTO 140 
492 PRINT"fi 
493 PRINT:PRINT:PRINT:PRINT"OK, ";A$;". , 

,WE'LL CALL IT QUITS FOR NOW." 
495 PRINT: PRINT"THANKS FOR USING ME , 

,TODAY. SEE YOU .r.SOON." 
496 PRINT:PRINT:FOR X=lTO 80:PRINT".:.Lr" 

,; :NEXT 
497 END 
500 PRINT:PRINT:PRINT" ";X 
505 PRINT" X ";Y 
510 PRINT" --------- TYPE ANSWER, 

, PRESS RETURN" 
513 PRINT" USE THE , 

,.r.SPACE-BAR rTO" 
515 PRINT:PRINT" DELETE , 

,ANY ERRORS" 
517 M=X*Y 
520 PRINT"TTTT";SPC(B+7) :GOT0907 
600 IF Y>X THEN 280 
605 PRINT:PRINT" 
610 PRINT" -";Y 
620 PRINT" 

, PRESS RETURN 
621 PRINT:PRINT" 

";X 

TYPE ANSWER , 

USE THE , 
-i.r.SPACE-BARr TO" 

622 PRINT:PRINT" DELETE ANY , 
,ERRORS" 

625 M=X-Y 
626 PRINT"TTTT";SPC(B+5) :GOTO 907 
630 PRINT"GOOD TRY ";A$;". YOUR ANSWER, 

-, " 
631 PRINT:PRINT"OF.r. ";Z;"r rs RIGHT, 

, BUT YOUR" 
632 PRINT:PRINT"REMAINDER IS WRONG.": 

-,FOR X=lTO 5500:NEXT:PRINT"6" 
634 IF O>l THEN 650 
636 IF 0<2 THEN 317 
650 PRINT:PRINT"THE CORRECT ANSWER IS -, 

,.r." ;M 
651 PRINT:PRINT"AND THE REMAINDER rs , 

,.r.";U:FOR X=lTO 6500:NEXT:PRINT"fi" 
652 GOTO 295 
907 T=0 
908 FOR I=lTO 9:Z$(I)=STR$(0) :NEXT 
910 FOR I=lTO 9 
913 T=T+l 
920 GETZ$(T) :IF Z$(T)=""THEN 920 
921 IF Z$(T)=CHR$(32)THEN Z$(T)=STR$(0): 

,GOT0931 
922 IFZ$(T)=CHR$(13)THEN Z$(T)=STR$(0): 

,GOT0357 
923 PRINTZ$(T)"~~"; 
924 Y$=Z$(9)+Z$T8)+Z$17)+Z$(6)+Z$(5)+Z$( 

,4)+Z$(3)+Z$(2)+Z$(1) :W=VAL(Y$) 
925 NEXT 
931 PRINT"~"CHR$(32)"4";:T=T-l:I=I-l: 

,GOT0920 
999 REM RIGHT ANSWER PHASER SOUND 
1000 POKE 59466,0:POKE 59467,16: 

,POKE 59466,15:FOR N= 1 TO 3 
1010 FOR NN= 30 TO 255 STEP 6:POKE -, 

,59464,NN:NEXT:NEXT 
1020 POKE 59467,0:GOTO 370 
1999 REM LOW ANSWER SOUND 
2000 POKE 59466,0: POKE 59464,255: 

-,POKE 59467,16:POKE 59466,l 
2010 FOR N= 1 TO 1200: NEXT 
2020 POKE 59467,0: GOTO 430 
2999 REM HIGH ANSWER SOUND 
3000 POKE 59466,0: POKE 59464,100: 

-, POKE 59467,16: POKE 59466,200 
3010 FOR N= 1 TO 1200:NEXT 
3020 POKE 59467 , 0:GOTO 450 
3281 F Z=M AND R=U THEN 1000:IF M=Z AND , 

,R<> U THEN 4000:IF Z>M THEN 3000 
3999 REM RIGHT ANSWER, WRONG REMAINDER , 

,SOUND 
4000 C=0 
4005 IF C=5 THEN 630 
4010 POKE 59464,150: POKE 59467,16: 

, POKE 59466,15:FORN=lT075:NEXT: 
, POKE 59467,0 

4020 FOR X=l TO 500:NEXT X 
4025 C=C+l 
4030 GOTO 4005 
4999 REM SOUND FOR 10 OUT OF 10 RIGHT 
5000 PRINT"fi 
5005 POKE 59466,0: POKE 59467,16: 

, POKE 59466 ,51: FOR N= 1 TO 5 
5010 FOR NN= 225 TO 120 STEP-2: POKE , 

,59464,NN:NEXT:FOR NN= 120 TO 255 , 
,STEP 2 

5020 POKE 59464,NN:NEXT:NEXT :POKE 59467 , 
,0 

5030 GOTO 9 

NEED DISKETTES? 
Call free (800)235-41 37 

3M 

~ 

MEMOREX 
DDysan 

http:80:PRINT".:.Lr
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PET Spelling

Lessons Your 

Students Can
Prepare Torv Esbensen 

Minneapol is, MN 

This article presents and explains the format for a 
spelling program tha t requires only the addition 
of some da ta lines in order to become full y opera­
tiona l. The needed data lines a re so easy to create tha t 
even elementary school studen t (grad s fo ur and up) 
should be able to do the job . 

M y own experience as a professional educa tor 
indicates th at d rill and prac tice spelling tape for 
microcom puters are among those programs most fre ­
quentl y requested by cl ass room teachers. In some 
instances, th e need is for programs that run "on all 
fours with a part icular set of spelling workbooks. 
In other cases, teacher would like to have programs 
that focus on certa in groups of words identified as 
Spelling Demons . Sometimes, there is a desi re to shape 
word lists that will meet the needs of ind ividu al 
stud ents. 

The program listed in this art icle is call ed 
GUESS THAT WORD. It is offered to the reader 
of COMPUTE as one way of developing a fl exible 
response to the demand on the part of teachers fo r 
microcom pu ter spelling exercises that an be ta ilor­
made to fi t individual learnin g objecti v s. 

Figure 1 is th e program listing of GU ESS T HAT 
WORD . Lines 7000-7999 are for enterin g spelling 
words as data. Multiple spelling lists can be entered . 
Each list should be preceded by a number identifying 
th list. An arrow pointing up concl ude each list. 
Lines 7000-7010 ar the data lin es for the fi rst 
spelling list. Note that all data entries a rc separated 
by commas . 

T yping data line entries is the only thing th at 
needs to be done in order to complete th e G UE 
THAT WORD program . Once students are provided 
with the word lists to be entered , typing them as 
da ta line entries should be a relat ively simple task. 
Following this the data lines should be checked to 
spot any typographical erro rs, and the ntire program 
should be run to identify any operational errors . T hese 
ar the fin al steps in the process . Wh en this has 
been accomplished , the program is compl ete. 

Briefl y, h re is how GUESS THAT WORD 
work wh en the program is run : 

1. As reques ted by the computer the student types 

in the number of the desired word list. 


2. The computer randomly selects a word from this list 
and , near the top of the screen , prints a row of gray 
boxes equivalent in length to the length of the chosen 
word . 

3. The student now has three choices. H e/she can (a) 
try to guess the enti re word , (b) guess a single letter , 
or (c) ask the computer to reveal a letter of the word . 
4. If the student tries to guess th e word , 100 points 
are won if the gu ess is right , and 5 poin ts are 
lost if the guess is wrong. 

5. If the student tries to guess a letter , th cos t of 
the guess (regardless of its accuracy) is 1 point. If the 
student guesses correctl y all such letters in the word 
are revealed . If the student's guess is wrong, no 
letters are revealed . 

6. If the student asks the ·omput er to show a letter 
only one letter is revealed even though more than 
one such letter may be in the word . The ost of this 
option is always 2 points. 
7. Wh n the stud nl fin a ll y guess the word , the 
computer sum marizes th e results on an ngoing basis. 
This includes the average score p r word plus a Ii t 
of the specific words presented by the com puter. 

The program listin g in Figure I shows 5 lists of 
words sometim es identified as Spelling D m ns. T hese 
lists can be changed sim ply by cha nging the data 
line ent ries. 

R eaders who wish to copy thi s program listing are 
in vited to do so. R ead rs who do not wa nt to both er 
with thi may purchase the program tape it If for 
$7.95 from MIC RO-ED , Inc., P .O . Box 4156, 
Minneapolis Minnesota 55424. 

The au thor would be glad to respond 10 ques tion 
and omment fro m in t r sted readers. 

8 POKE59468,12 
9 REM WRITTEN BY T. ESBENSEN FOR 
10 PRINT"fitttV"VtHHH~H.r.MICRO- EDr , 

.., INC." 
11 PRINT"t~~~~~~~~~P.O. BOX 241 56 " 
12 PR INT"t~~~~~~~~~MINNEAPOLIS, .., 

..,MINNESOTA 55424" 
15 FORZ=lT02000:NEXTZ 
70 SP$=" .., 

.., " 
8 0 DIM W $ ( 51 ) , M % ( 51 ) , WD $ ( 51 ) , MM ( 2 5 ) 
90 PRINT"fi":TI$="000000" 
95 PRINT"tt" 
101 PRINT".r.~~~~~~~~********** *** * * ***** 

102 PRINT".r.~~~~~~~~* * 

103 PRINT".r.~~~~~~~~* GUESS THAT WORD! * 

104 PRINT".r.~~~~~~~~* * 

105 PRINT".r.~~~~~~~ ~ ** * ******* ** * ** ***** 


110 PRINT"t" 

165 PRINT"tWHICH WORD LIST DO YO U WANT"; 

170 INPUT"~~z~~~" ;LI$ 

175 PRINT"fi " 

180 RESTORE 

190 READD$:IFD$=" AA"THENPRINT" fit NO SUCH .., 

..,LIST. TRY AGAIN." :GOT01 65 
192 PRINT"ht+++++~~~~~~~~~~~~~~~.r.SEARCHI 

..,NG" 
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AT-16 16K MEMORY BOARD 

for ATARI 800 

-$- ASSEMBLED & TESTED 

-$- READY TO PLUG IN 

-$- COMPLETELY COMPATABLE 


-$- NO MODIFICATIONS 
-$- ADDS 16K OF 200NS RAM 

-$- ONE YEAR WARRANTY 

ONLY $119.50 


~ 32K SPECIAL 

Upgrade your system by 32K and SAVE $39.SO 

2 AT· l 6 l 6K Memory Boards 

ONLY $199.SO 

Ideas and products to extend 

your system inexpensively. MICROTEK!nc. 

9614 CHESAPEAKE DR., BAN DIEGO, CA. 92128 (714)278-0880 TWX 910-8811-1289 
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195 IFD$<>LI$THEN190 
300 W=W+l:READW$(W) :IFW$(W) <>"A"THEN300 
400 N=INT(RND(TI)*(W-1))+1 
410 IFM%(N)=-1THEN400 
420 M%(N)=-l 
430 PRINT"fit++~~~~~~~~~~"; 
440 FORZ=lTOLEN(W$(N)) 
450 PRINT".&."; 
460 NEXTZ 
500 PRINT"ht+++ttPRESS THE NUMBER OF , 

,yoUR CHOICE:" 
510 PRINT"t.r.lr~READY TO GUESS THE WORD" 
520 PRINT"t.r.2r~READY TO GUESS A LETTER" 
530 PRINT"t.r.3r~COMPUTER SHOULD SHOW A , 

,LETTER" 
550 GETG$:IFG$ <> "l"ANDG$<>"2"ANDG$ <> "3"T 

,HEN550 
560 PRINT"ht+t++" 
570 FORZ=lT08:PRINTSP$:NEXTZ 
575 GETZ$:IFZ$ <> ""THEN575 
580 G=VAL(G$) :ONGGOT01000,2000,3000,4000 
1000 PRINT"htttt+tWHAT IS THE WORD?" 
1010 PRINT"tWIN .r.100r POINTS IF YOU GET , 

,IT." 
1020 PRINT"tLOSE .r.5r POINTS IF YOU MISS , 

,IT." 
1030 PRINT"t" 
1050 INPUT"~~1~~~";R$ 
1055 IFR$="1."THEN1000 
1060 IFR$=W$(N)THENPRINT"t.r.RIGHT": 

,pT=PT+l00:FORZ=lT01000:NEXTZ: 
,GOT09000 

1070 IFR$ 0 W$(N)THENPRINT"t.r.WRONG" 
1080 PT=PT-5:FORZ=lT01000:NEXTZ 
1560 PRINT"h+ttt+" 
1570 FORZ=lT010:PRINTSP$:NEXTZ 
1600 GOT0500 
2000 PRINT"httttttWHAT LETTER DO YOU , 

,GUESS?" 
2010 PRINT"tTHE COST IS .r.lr POINT PER , 

,GUESS." 
2030 PRINT"t" 
2050 INPUT"~~1.~~~";R$ 
2052 IFR$="1."THEN2000 
2055 IFLEN (R$) >l THENPRINT"hHHt": 

,FORZ=lT010:PRINTSP$:NEXTZ:GOT02000 
2057 PRINT"httt~~~~~~~~~~"; 
2060 FORZ=lTOLEN(W$(N)) 
2070 IFR$=MID$(W$(N),Z,l)THENPRINTR$;: 

,f1M(Z)=-l 
2080 IFR$ <>MID$(W$ (N) ,Z,l)THENPRINT" ~ "; 
2090 NEXTZ 
2095 PT=PT-1 
2560 PRINT"httttt" 
2570 FORZ=lT010:PRINTSP$:NEXTZ 
2600 GOT0500 
3000 PRINT"httttHTHE COMPUTER WILL , 

,SHOW A LETTER." 
3010 PRINT"tIT WILL COST YOU .r.2r , 

,POINTS." 
3020 FORZ=lT01000:NEXTZ 
3030 NN=INT(RND(TI)*LEN(W$(N)))+l 
3040 IFMM(NN)=-1THEN3030 
3050 MM(NN)=-1 
3060 PRINT"httt~~~~~~~~~"; 
3070 FORZ=lTONN 
3080 PRINT"~"; 
3090 NEXTZ 
3100 PRINTMID$(W$(N) ,NN,l) 

3110 PT=PT-2 
3560 PRINT"htttt+" 
3570 FORZ=lT010:PRINTSP$:NEXTZ 
3600 GOT0500 
7000 DATA l,WHETHER,WRITING,THROUGH, 

,ACHE,DOCTOR,KNOW,LAID,EARLY, 
,MAKING,BELIEVE 

7010 DATA OFTEN,FRIEND,PIECE,G UESS, 
,RAISE,CHOOSE,HOARSE,SEPARATE, 
,INSTEAD,JUST,A 

7020 DATA 2,WOMEN,WEDNESDAY,TONIGHT, 
,vERY,STRAIGHT ,AGAIN,DOES, LOOSE, 
,EASY,BEEN 

7030 DATA FEBRUARY,NONE,ONCE,GRAMMAR, 
,BALF,READ,COLOR,SAID,HOUR , KNEW ,A 

7040 DATA 3,ALWAYS,DONE,LOSE,AMONG, 
,ANSWER,MANY,MEANT,MINUTE, ENOUGH, 
,EVERY,FORTY 

7050 DATA BEGINNING,CHANCE,HAVING,SAYS, 
,sOME,TOO,WHICH,THEIR,WEAR, A 

7060 DATA 4,ANY,EXISTENCE,MUCH,BLUE, 
,BREAK,BUILT,BUSINESS,BUSY,BUY, 
,READY,HEAR 

7070 DATA HERE ,COMING,SEEMS,COUGH ,COULD, 
,SROES,COUNTRY,SIMILAR,DEAR ,A 

7080 DATA 5,SINCE,SUGAR ,TROUBL E, WHOLE, 
,suRE ,TRULY,TEAR,TUESDAY, WHILE ,TWO, 
,WOULD 

7090 DATA DUMB,THERE,WRITE,THEY, THOUGH, 
,WROTE,TIRED,WEEK,WHERE, A 

8000 DATA AA 
9000 PRINT"fi" 
9002 FORZ=lTOLEN(W$(N)) :MM(Z)=0: NEXTZ 
9005 P=P+l 
9010 PRINT"t.r.LIST:r~";LI$;"~~~~~ ~~~.r.WORD 

, PROBLEM:r";P 
9015 SC=INT((PT/P)+.5) 
9020 PRINT"t.r.AVERAGE SCORE PER WORD: 

,f";SC 
9050 PRINT"tWORDS PRESENTED BY COMPUTER" 
9060 PRINT"##################### ## ####" 
9070 WD$(P)=W$(N) 
9080 FORZ=lTOP 
9090 PRINT".r.";WD$(Z) ;"~"; 
9100 C=C+l:IFC=3THENC=0:PRINT 
9110 NEXTZ 
9115 PRINT 
9117 C=0 
9118 IFP=W-lTHENEND 
9120 PRINT"tPRESS s+~!T TO STOP OR , 

,ct~!T TO CONTINUE." 
9130 GETG$:IFG$ <>"S"ANDG$ <> "C"TH EN9130 
9140 IFG$="C"THEN400 
9999 END © 
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Computer Education: (Ta lk & Teach Courseware) 
CXL4001 Education System 

List $1080 \ --- --- :JI\. Master . . . . ...... . .... ............... $20 

CX600 1 U.S. History....... .. .. ....... 22 

CX6002 U.S. Government . . . . . . . . . . . . 22
only $779 Atari®Software ATARr CX6003 Supervisory Ski lls. ... . . . ... . . 22 

CX6004 World History (Western) . . . . . 22 


Entertainment: CX6005 Basic Sociology . . . . . . . . . . . . . 22 

CXL4004 Basketball ........ .. ........ $29 
 CX6006 Counseling Proceedures . . . . 22
Atari Peripherals: CX41 05 Blackjack . . . . . . . . . . . . . . . . . . . . 12 
 CX6007 Principles of Accounting ..... 22 

CXL4009 Chess . . . . . .. . . . . . .. .. . .. .. . 29
400 8K ........... . ..... . . . ....... .... $ 389 CX6008 Physics . . . . . . . . . . . . . . . . . . . . . . 22 

CXL4011 Star Raiders~ .. . .. . . . . . . . . . 44
41 O Recorder ......... ............... 59 CX6009 Great Classics. .. ........ . .. . 22 

CX4111 Space Invaders . .. ........... 17
815Disk ............... ... . . ......... 1139 CX601 O Business 

CXL4006 Super Breakout~ . . . . . . . . . . . 29
8 10 Disk .. . . . ... . ... . .. ....... ....... 519 Communications ..... . ........ . ..... 22 

CXL4010 3-D Tic-Tac-Toe ............ 29
822 Printer......... . .. ... . ..... ... ... 349 CX6011 Basic Psychology.. . ......... 22 


825 Printer...... . ....... . . . .......... 749 CX60 12 Ettective Writing .. . . .. . . .. . .. 22
CXL4005 Video Ease l ~ . . .. .. . .. .. . .. . 29 

830 Modem . . . . . . . . . . . . . . . . . . . . . . . . . . 149 CX6014 Principles of Economics ..... 22
Personal Interest & Developement 

CXL4104 Mailing List .. ........ .. ..... $16850 Interface Module ... . . . .. . .. ..... 169 CX60 15 Spelling ....... . ........... . . . 22 

CX4107 Biorhythm .. . .......... . .... .. 12 CX60 16 Basic Electricity ....... ... . . . 22 

CXL4007 Music Composer . . .. . .. .. . . 44 CX60 17 Basic Algebra. ......... .. . ... 22 


Atari Accessories CX4110 Typing . . . . . . . . . . . . . . . . . . . . . . . 1 9 Profess ional Appl ications: 

CX4101 An Invitation to CX8102 Calculator .......... . ........ $22 


CX852 BK RAM . . .. .. . . .......... • . . ... $ 89 Programming . . . . . . . . . . . . . . . . . . . . . . . 16 CX4 109 Graph It. .................. ... 16 

CX853 RAM . . . . . . . . . . . • . . . • . . . . . . . . . . . 1 44 Information & Communication : CX4 103 Statistics . . .. . . . . .. . . • .. . .. . . 16 

CX70 Light Pen . . .. .. . . . . . . . • . .. .. . . .. 59 CXL4015 Telelink~. .......... . .. ..... 19 Investment Analysis: 

CX30 Paddle . .. . . .. .. . . . . .. . .. .. . . . .. . 17 Programming Languages: CXB 1 06 Bond Analysis .......... .... $ 1 9 

CX40 Joystick . . ..... ..... . . . .. .. . . . . .. 17 CXL4003 Assemble r Editor . .. . ..... . . 45 CXB 107 Stock Analysis. . . . . . . . . . . . . . 19 

CX8100 Blank Diskettes (5/box) .... .. 21 CXL4002 BASIC Computing Language . 45 CXB 101 Stock Charting .. .. . . . . . • .. . 19 


To Order: Computer Mail Order 
Phone Orders invited. Or send cash iers check or money order. Equipment shipped UPS 501 E. Third St. 

collect. Pennsylvania residents add 6% sales tax. Equ ipment is subject to price change Williamsport, PA 17701 

and ava ilabil ity without notice. 
 (717) 323-7921 


Atari® 
BOO™16K 
Personal J 

Call For Prices On: 

Commodore Computers 
Professional Software 
Personal Software V--~~ 
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List Apple 
Integer Basic 
Programs One 
Page At A Time 
Keith Falkner, 
Toronto, Canada 
The obvious way to examine an unfamiliar program 
is to type "LIST '. In APPLE's INTEGER BASIC , 
this often gives little or no useful information, 
because the whole program is listed at great speed, 
and the moving display can scarcely be read. If the 
listing could be stopped, this would be no problem; 
however, only the RESET key stops the listing . 
Pressing the RESET key is brutal and inelegant, and 
can cause loss of the program being listed. 

This small program in Assembly Language pro­
vides a convenient way to list INTEGER BASIC 
programs without those two problems. It lists one 
screen-full of the BASIC program , then waits for any 
key to be pressed . If any key but CTRL-C is 
pressed, the next screen-full of the program is listed, 
and so on until the whole BASIC program has been 
displayed. At any time, CTRL-C can be entered, 
and the listing ceases, with one screen-full of the 
BASIC program still visible. This makes it simple to 
browse an INTEGER BASIC program either quickly 
or slowly, and stop after any screen-load (" page"). 

This program does not interfer with BASIC, 
and as listed here, it occupies a part of memory 
where it will no t likely be damaged . Locations 
700-762 ($2BC-$2FA) are approximately the final 
quarter of the 256-byte keyboard input buffer, and 
are used only if more than 188 characters are entered 
as a line of BASIC or in reponse to an INPUT in­
struction. Either of these is very unusual , and in 
practice , the program is not over-written. 

Users with little experience in machine language 
can easily enter chis program with the Mini­
Assembler which is part of APPLE's Monitor, as 
follows: 
> CALL -151 (enter the Machine-language monitor) 
• F666G (enter the Mini-Assembler) 
!2BC:LDACA (no need to type spaces or S) 

! STAE2 (a space is needed after the !) 

! LDACB (and so on ...) 


For the "branch" instructions , BCC, BNE, BCS, and 

BPL, the actual address branched-to is n eded. For 

example: 

! CMP4D (the instruction on line 0027) 

! BNE2EO (i t branches to SHOWME at $2EO) 


APPLE suggests using the RESET key to exit the 
Mini-Assembler, but there is a gender way: 
!SFF69G (type it as shown, with no spaces) 

The program can be saved on disk via: 
*BSAVE LISTAPAGE,A700 ,L63 

It can be saved onto tape via: 

*2BC.2FAW (there will be only 1 " beep") 


At any time, this program can be loaded into memory 

without disturbing any BASIC program already 

present. To load it from disk , type: 

>BLOAD LISTAPAGE 


To load it from tape , a more complicat d sequence 

is needed: 

> CALL -151 (to Monitor again) 

• 2BC .2FAR (press PLAY before pressing RET URN) 
"E003G (or CTRL-C) 

In either case, the program is safely hidin g in loca­
tions 700-762 inclusive, and it can be used in these 
ways: 
To list a BASIC program from the begin ning, just 
type "CALL 700 " to see the first page. Press any 
key exc pt CTRL-C to see more, or press CTRL-C 
to slOp listing after any page . 

The program has a second entry-point which is 
also useful. Type "CALL 708" to resum list ing a 
program after the line most recently lis ted . For ex ­
ample, to list some lines starting with li ne 2000, type 
"LIST 1999", whether or not such a lin exists, 
then type '' CALL 708 ' ', and successive pages star­
ting with line 2000 will be listed . "CALL 708" can 
also be used to resume a listing which had been 
begun by "CALL 700" and stopped by TRL-C . 

Experienced users of machine-language will have 
noticed that this program is relocatable. In other 
words, it does not contain any reference to its own 
absolute address. That in turn means that it can 
occupy any locat ions in memory that are not in use 
for other purposes, and function there without 
needing any changes. Other locations which can be 
used to contain this program include, fro m most con­
venient to least: 

Page 3, locations 768-830 (or nearby) is easiest 
because neither the APPLE monitor nor BASIC 
makes use of this space, hence of course, it is the 
popular place for noi e-making routin es and various 
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Capital .Asset Managment System· 
SIMPLE, 

CONCISE, 

FUNCTIONAL, 

ACCURATE, 

EFFICIENT, 

USABLE 

SOFTWARE from l.B.S. 

February. 1981. Issue 9. 	 COMPUTE! 

FOil: 	 * FBOM:•. 

ag..le eu!VE~~!L~£~ 
·----------------------- -----~---------------------------~--------------------------------

·----------------------------------------------------------­

CAMS: 
With just a few clear and simple 

keystrokes, you can view any of two 
hundred assets depreciated FROM any 

time TO any time, using any of the eight 
schedules. 

By SEEING the results, you can make 
accurate decisions NOW, wh~n it counts. 

CAMS will automatically search your 
records for assets which qualify for either 

Investment Credit or Investment Credit Tax 
Recapture. 

CAPITAL ASSETS MANAGEMENT SYSTEM, 
CAMS prompts you with clear and simplea simple, easy-to-use system designed 

messages on the screen for all entries.for the APPLE Computer* and you. 
Special safety routines check all practical 

• 	 DEPRECIATES assets according to one inputs for errors. Because CAMS 
of the eight approved schedules maintains all files automatically, it serves 

• INVESTMENT CREDIT and RECAPTURE not only as a tool for projections, but as a 
are computed automatically RECORD FILING system as well. 

• PROJECTIONS aid in the selection of And since no one should be limited by
method and term for new assets 

software, INNERF ACE has made CAMS for• PERSONALIZED REPORTS in either 80 
user back-up copies as well. Because of 

or 132 column formats 
this, you can record an UNLIMITED

•AUTOMATIC SUBTOTALING selected by 
number of assets on individual disks for

the user 
privacy and safe-keeping.

• SAFTEY ROUTINES check input for most 

errors 


• AUTOMATIC DISK FILING with user 

control 


CAMS records 23 pieces of information on each asset: GL accounts; memos; dates; costs; 

method t6' life; full description; user ID/dept.; other deductions. 

CAMS reports on depreciation: Straight-line; 125%, 150%, 200% w/wo automatic switch to 

Straight-line, Sum-of-year-digits AND Investment Tax Credit t6' Recapture amounts for each year. 

CAMS requires a 48K Apple with disk and (at least) 80-column printer. 

Cams is fully supported by professional documentation and by l.B.S. 


" APPLE is a trademark of Apple Computer Inc.•. 	 ' 99 so $2.00 SHIPPINGCAMS IS • CA RES ADD 5 .97 TAXinnerf·ace 
BUSINESS SYSTEMS box 834, pacific groveCAal&O 
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other uses which would conflict with this. Other locations , such as the gap abo e the 
2048-2110. In issue CLR and LOMEM:2110 to variables and be]ow the program might be tried if 
prevent BASIC variables from over-writing the none of the above appeals . Experiment at wilJ in this 
routine . fashion, and remember, "You can ' t hurt the com­
16322-16384. Issue NEW and HIMEM:J6322 to puter by pressing keys '. 
preven t a BASIC program from over-writing the This program provides a helpful alternative to 
routine . Those addresses interfere with High­ the " LIST" command , fillin g an irritatin g gap in 
Resolution graphics, and will be different in a APPLE's fl exible and rapid INTEGER BASIC. 
machine with more or less than l 6K of memory . 

LINE# LOC CODE LINE 

0003 00(10 .OPT NOSVM .0004 000~3 LIST IMTEGER BASIC PROGRAM.I' .0005 0000 ONE SCREEN-FULL AT A TIME: .I' .0006 0000 .I' 

0007 00~30 *=700 

00[18 028C ,. 


,.0009 02BC **Et·HER HERE TO LI ST FROM START .0010 028C .I' 

0~:::111 028C A5CA LDA $CA 

0012 028E 85E2 STA $E2 ;INIT POINTERS TO 

0013 02C0 A5C8 LDA $CB ;START OF PROGRAM 

0~:::114 02C2 :35E3 STA $E3 
.0015 .02C4 , .0016 02C4 >t<:t:Et·HER HERE TO RESUME LI ST I NG.I' 

0017 02C4 ; 

0[118 02C4 R54C LDA $4C 

~:::1019 02C6 85E6 STA $EE. ;LIST U~HIL 


(1020 02C8 A54[:r LOA $4D ;HH1EM: HIT 

0021 02CA 85E7 STA $E7 

0(122 02CC 2C1(1(;(1 RESUME BIT $[:010 ;RESET l<EVBOARD 

0€123 02CF 2058FC .JSR $FC58 ;CLEAR THE SCREEN 

0024 ~32[:r2 ; 

0(125 02D2 ; SEE IF THERE IS MORE TO LIST. 

0026 02[:r2 A5E3 At·4'/MOR LOA $E3 

0027 02D4 C54D CMP $40 ;ALL DONE? 

0028 ~32[:r6 900:3 8CC SHOWME ;NO. 

~3~329 02[:r8 [H}l 8 BNE EXIT ;YES. 

0030 02DA A5E2 LDA $E2 ;MAYBE 

0031 02DC C54C C~P $4C ;FOR SURE? 

&.3~332 ~32DE 8tH5 BCS EXIT ;YES. 

(1033 02E~3 206DE0 SHOWME .JSR $E06D ;LIST ot-4E Lit·4E 

0(134 i32E3 ; 
.0~335 ~:;:"t2E3 .I' SEE IF ROOM TO LIST ANOTHER LINE. 

0036 02E3 A525 LDA $25 ;CURRENT LINE ON SCREEN 


1 -:00037 02E5 '-' CLC 

~3038 [12E6 ADC: #4 ;LEAUE ROOM FOR 4 LINES 

0~33•3 02Ef: c:s23 CMF' $:23 ;ROOM FOR ANOTHER LINE? 

0040 02EA 90E6 8CC At·~'·,·'MOF~ ;Y: GO TRY TO LIST MORE 

0041 02EC ; 

0(142 [12EC ; SCREEN IS FULL- WAIT FOR A KEY. 

0043 ~32EC AD00C0 WAITKY LDA $C000 ;SEE WHICH KEY PRESSED. 

0(144 02EF 10F8 8PL WAITKY ;NONE. KEEP ON WAITING. 

0045 ~32F1 C983 CMP #$83 ; ti.IRS IT CTRL-C? 

0046 02F3 D0D7 BNE RESUME ;N: DO ANOTHER PAGE . 

0047 02F5 2C10CO EXIT BIT $C010 ;RESET l<E'/BOARD. 

0048 02F:::: 4C03E0 .JMP $E003 ;BACY TO BASIC. 

0049 02F8 .Et·m 
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Software for the Apple II and Apple II Plus* 


ASTEROIDS IN SPACE'" 
By Bruce Wallace 
An exciling space action game! Your space ship is 
traveling in the middle of a shower of asteroids. Blast 
the asteroids with lasers. but beware - big asteroids 
fragmenl into small asteroids! The Applegame paddles 
allow you to rotate your space ship. fi re its laser gun. 
and give it thrust lo propel 11through endless space. 
From time to lime you will encounter an alien space 
ship whose mission is to destroy you. so you'd better 
destroy it fi rsti High resolution graphics and sound 
effects add to the arcade hke excitement that this 
programgenerates. Runson any Apple II with at least 
32K of RAM and one disk drive. 

On Diskette - $19 .95 

FASTGAMMON~ By Bob Christiansen. 
Sound, hi res, color. and musical ca rtoons have 
helped make this the most popular backgammon 
playing game for the Apple II. But don 't let these 
entertaining features fool you - FASTGAMMON 
plays serious backgammon. Runs on any Apple II 
with at least 24K of RAM . 

Cassette - $19.95 Diskette - $24.95 

BATTLESHIP COMMANDER'" by Erik Kilk and Matthew Jew. 

< *+.m ad#, 2 

A game of strategy. You and the computer each start out by posi tioning five ships of 
different sizes on aten by ten grid.Then the shooting starts. Place your volleys skillfully 
- a combination of logic and luck are required to beat the computer, Cartoons show 
the ships sinking and announce the winner. Sound effects and flashing lights also add 
to the enjoyment of the game. Both Applesott and integer BASIC versions are included. 
Requ ires at least 32K of RAM. 

Cassette - $14.95 Diskette - $19.95 

ASTROAPPLE'" by Bob Male. 
Your Apple computer becomes your astrologer, 
generating horoscopes and forecasts based on the 
computed positions of the heavenly bodies. This 
program offers adelightful and stimulating way to 
entertain fr iends. ASTROAPPLE produces natal 
horoscopes (birth charts) for each person based 
on his or her birth data_Any two people may be 
compared for physical. emotional,and intellectual 
compatibility. The program is written in Applesott 
BASIC w1lh machine language subroutines. It 
requires either RAM or ROM Applesott and at least 
32K of memory. 

Cassette - $14.95 Diskette - $19.95 

FRACAS'" by Stuart Smith. 
A tantastic adventure game like no other! Up to eight 
players can participate in FRACAS at the same time. 
Jou rney in the land of FAROPH. searching fo r hidden 
treasure wh ile warding off all sorts of unfriendly and 
dangerous creatures. You and your friends can compete 
with each other or you can join forces and gang up on the 
monsters. Your location is presented graphically and sound 

BABBLE'" by Don Worth. 
Have fun with this unique software. You write a 
story, entering it as a BABBLE program. As you 
wr ite the story you specify certain words to be 
selected by the computer or entered from the key· 
board at execution time. Run the program and 
watch BABBLE convert you r story into an often 
hilarious collection of incongru1t1es. The ways in 
which BABBLE can entertain you are limited only 
to your imagination. You can compose an 
im pressive political speech or write poetry. You 
can plan a dinner menu. You can even form 
images on the screen or compose musical tunes 
with the help of BABBLE. The cassette version 
requires at least 16K of RAM and the diskette 
version requires at least 32K of RAM . BABBLE is 
wr itten in machine language and runs on any 
Apple II computer. 

BABBLE 
t1, lrulh·Hhlnlt 
I U Hll K•ff•ll 

tlf'W1''11(rJU" 

effects enliven the battles. Save your adventure on diskette 
or cassette and continue it at some other time.Both in teger 
BASIC and Applesoft versions included. Requires at least 
32K of RAM . 

Cassette - $19.95 Diskette - $24.95 

Cassette - $19.95 Diskette - $24.95 

L 
I 

N 
K 
E 
R 

LINKER by Don Worth. 
Turn your Apple II or Apple II Plus into a powerlul and productive 
software development mach ine with this superb linking loader/ editor 
package. LINKER does the lollowmg and much more: 

• Dynamically loads and relocates suitably prepared machine 
language program s anywhere in RAM . 

• Combines a main program with subroutines. You can assemble a 
su broutine once and then use it with as many ma inprograms as you 
wish. 

• Produces a map of all loaded routines. giving their location and the 
total length of the resulting module. 

• Contains alibrary ol subroutines including binary multiplication and 
division. print text strings, delay. tone generator, and random 
number generator. 

Linker works with virtually any assembler for the Apple II. Requires 32K 
of RAM and one disk drive. 

Diskette - $49.95 
Manual Only - $19 .95 

BENEATH APPLE MANOR'" by Don Worth. 
Descend beneath Apple Manor into an under­
ground maze of corridors. rooms, and secret 
passages in quest of rich and powerlul treasures. 
The dungeon complex consists of many floors. 
each lower level more dangerous than the fast. If 
you can reach the lowest level. you may even find 
the ultimate ob1ect of your quest the fabled 
golden apple of Apple Manor. Strategy is extreme· 
ly important as you deal with avariety of monsters, 
each with its own characteristics. Written in 
i nte~er BASIC with mach ine la nguage sub· 
routines. Requires integer BASIC and at least 16K 
of RAM on ca ss ette or 32K of RAM on diskette. 

Cassette - $14.95 Diskette - $19.95 

WHERE TO GET IT: Call us at (213) 344-6599 for the name of the Quality Software 
dealer nearest you. II necessary you may order directly from us. Mastercard and 
Visa cardholders may place orders by telephone. Or ma il your check or bankcard~~~!~~ui~~~~~~ number lo Quality Software. 6660 Reseda Blvd., Suite 105, Reseda, CA 91335.~ (213) 34A-6599 Ca li fornia residents add 6%sales tax.SHIPPING CHARGES:Within North America 
orders must include SI.SO for first class shipping and handling. Outside North 

Now exclusive distr ibutors for products from The Software Factory, Newhall. California America the charge lor airmail shipping and handling is $5.00. Pay in U.S. 
' Aople 11 and Apple II Plus are lrademarl<s of Apple Compufer . Inc currency. 
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The 25C 
Apple II 
Real Time 
Clock 
Eronn Got 
Oak Ridge, Tennessee 
It is interesting to count the number of features of 
the Apple II which traditionally require boards full of 
parts to implement, but are done with only one or 
two inexpensive chips . For instance, the analog to 
digital conversion for the game paddles would 
normally cost at least $25, but is done on the Apple 
with a single inexpensive timer chip . The refresh for 
the dynamic memory requires no extra parts at all as 
this is done by the video circuitry. 

This philosophy of doing things the easy way 
makes one wonder at the prices that are being 
charged for some of the peripheral boards for the 
Apple , particularly real time clocks. A search for an 
easier (and hopefully cheaper) way yielded a clock 
with good accuracy and any feature found on the 
more expensive boards , including many ext ra fringe 
benefits, with a total cost of between 3 to 25 cents 
depending on how sophisticated you want it to be . 

All About Interrupts 
Interrupts are something almost every computer hob­
byist has heard of, but most of the information about 
them is rather cryptic. This section will attempt (note 
that verb) to cl arify how interrupts work because 
they form the basis of the 25 cent clock. 

H ere is how an interrupt works: on the 6502 
microprocessor there are two pins called IRQ and 
NMI. IR Q stands for Interrupt ReQuest and NMI 
stands for on Maskable Interrupt . When either one 
of these pins is grounded, the processor finishes the 
machine language instruct ion it is currentl y working 
on saves the program counter and processor status 
register onto the stack, (if you don 't know what that 
means it isn't important) a nd jumps to a program 
omewhere in memory called an interrupt handling 

routine or interrupt handler . [c then executes the in­
terrupt ha ndler until it encounters a R TI (R eTum 
from Interrupt) instruct ion . It then restores the status 
register and program counter to th ir original values 
and con tinues executing the main program at th e 
point where the interrupt occurred. 

The main program is not affected by an inter­
rupt except that some tim e is lost during the inter­
rupt a nd the main program slows down. How much 

it slows depends on the length of the interrupt 
handler. 

Now suppose that the interrupt handler was a 
routine that incremented a m emory locat ion and 
returned . This would then be an interrupt counter ; 
i .e. every time an in terrupt occurs, the counter is in­
cremented . Now suppose that a pulse was a pplied to 
the interrupt line exactly once each second . Voila! A 
real time clock that tells time in seconds. T his is the 
idea behind the 25 cent clock . 

More About Interrupts 
Up until now the 25 cent clock has been discussed in 
generalitjes and theories. This section discusses the 
actual implementation . 

First some more facts about interrupts on the 
6502 : There are two ma in differences between the 
IRQ and MI interrupts . In the 6502 status register 
there is a flag called interrupt enable. This flag can 
in effect turn off the IRQ line. 1f the enable flag is 
not set, the 6502 will deny Interrupt R eQuests. It 
will ignore them as if they were not there . On the 
other hand , NMI cannot be turned off. When a Non 
Maskable Interrupt occurs , the processor will always 
act on it and jump to the interrupt ha ndler. 

The second difference is that MI and IRQ 
have th eir interrupt handlers at different places in 
m emory . IRQ has another difference in that its inter­
rupt handler is the same routine which handles the 
BRK instruction . BRK in effect generates a IRQ 
signal. There is a way to tell IRQ's from BRK 's (in 
fact the Apple monitor does this for you) but this 
takes up quite a bit of time as well as creat ing other 
complications. NMI therefore is more suitable than 
IRQ for the clock. However , there is no law that 
says IRQ can't be used. 

Next, a signal of known frequency m ust be 
found . A time base generator can be used , but at 
several dollars a piece it would be difficult to stay 
within the 25~ budget. An ideal signal can be found 
in the video circuitry. This signal is th 60 H z 
(meaning 60 times each second) pu lse which 
generates the vertical re trace. This sign al can be tap­
ped at two locations shown in figure 1. The phys ical 
details are discussed in th e next sec tion . 

FIGURE 1 
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I	6K Ra111
E!lflansion 
BOard for the 
Apple II* 

Sl95.00 


• 	 expands your 48K Apple to 
64K of programmable 
memory 

~~ • works with Microsoft Z-80 
card, Visicalc, LISA ver 2.0 
and other software 

• eliminates the need for an 
Applesoft* or Integer Basic 
ROM Card 

• switch selection 	of RAM or 
mother board ROM 
language 

• includes installation and 	use 
manual 

• fully assembled and tested 

~ Visa and MasterCard accepted 
..__ Shipping and handling w ill be added unless 
ii the order is accompanied by a check or 

VISA money order 
N.C. residents add 4% sales tax 

*Apple II and Applesoft are trademarks of Apple 
Computer, Inc. 

MQ~!RA~!\ 
P.O. Box 19144 
Greensboro, NC 27410 
(919) 852-1482 

*"' Formerly Andromeda Computer Systems 
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The Three Cent Clock 
Implementing the clock in its simplest form involves 
simply connecting the NMI line to a signal source . 
On the Apple, the NMI line can be accessed from 
any of the peripheral slots on Lh e rear of the board . 
The location of the NMJ line is shown in figure 2. 
The connection can be made using a prototype board 
or by simply inserting a wire between the metal con­
tact and the pl astic housing of the connector . 

FIGURE 2 

\ 

' ' 
BACK OF0 
MAIN BOARD 

ANY PERIPHERAL 
NML CONNECTOR 

The 60 H z signal can be accessed in the two 
locations shown in figure 1. The first place is a small 
solder filled hole in the board . A wire may be 
soldered in the hole , or a wire wrap pin may be at­
tached and connected to the NMI line ia an 
alligator clip to make the clock removable . NOTE; 
This may void your warranty. Check with your 
dealer! 

The other connection point does not involve 
soldering. To make the connection , carefully remove 
the IC at location C-14 . The row and column 
numbers are marked on the board itself. Then insert 
a piece of very thin (wire wrap) wire into pin 4 of the 
socket. (See figure 1.) Now carefully reinsert the IC 
making sure it is oriented correctly and all the pins 
are securely seated in the socket. 

Before this connection is made an inte1Tupt 
driver must be entered into memory. If this is not 
done, the system will crash and RESET will have no 
efTect until the connection is broken . 

To get the three cent clock off to a flying start , 
enter the short program in listing 1. This can be 
done in the monitor or the mini-assembler. When the 
program is in memory, connect the interrupt line 
and watch the upper left hand corn r of the screen . 
lf everything was done correctly, the first character 
on the screen should start changing rapidly. What is 
happening is that sixty times a second the video cir­
cuitry generates a signal which is now being used to 
generate an interrupt. When an interrupt occurs, the 
processor starts executing the interrupt handler which 
is located at 3FB hexadecimal on an Apple. Usually 
the interrupt handler starts with a jump instruction 
since there are only five bytes of usable memory at 

LISTING I 

:.i'< 3FBL 
03FB·- [E 00 04 IMC =~ 0 400 

03FE­ 40 F\TI 
03FF­ 00 nm-: 
3FB, but since this program is so short it can be 
entered directly at 3FB. The interrupt handler that is 
now in memory simply increments a m emory loca­
tion and returns to the main program . This is a real 
time clock. It tell s time in sixtieths of a s cond . 
Granted, it isn't very useful as it is now, but that 
will be fixed in a moment. 

Now incrementing a memory location on the 
screen isn ' t very exciting, but try hitting a few keys . 
Surprise! T hey st ill work . In fact , everything works. 
Try dumping out some memory or printing 
something in basic. Everything will work normally 
and the first character on the screen will go right on 
counting. WARNING : the disk will NOT work . 

either will the tape. This is because the interrupts 
slow down the main program enough to upset the 
precise timing required by the disk and tape 
routines . Having the interrupt connected will also 
make the bell ton e sound peculiar. 

To make the clock more useful , enter the three 
programs in listing 2. The first program is simply a 
jump instruction to the second program which is a 
clock routine to drive an hour-minute-second clock. 
The third program is a basic routine which sets th e 
clock and outputs the time of day. The programs are 
thoroughly documented so they won ' t be discussed 
here. 

LISTING 2 
PROGRAM #1 

*3FBL 
03FB­ 4C 00 03 JMP $03 00 
03FE-­ 00 BBi< 
03FF ···· 00 BF-:1< 

Making It Better or 

When Is An NMI Really An IRQ? 


It should be clear by now that the power of the clock 
lies in the interrupt driver program, but there are 
some hardware enhancements that can be made . 
These extra features will roll the price up to a respec­
table 25 cents (more or less). 

The first add-on is a sophicitcated piece of hard­
ware called a switch. This is used to make easier the 
task of turning the interrupts on and off. The switch 
is installed so that it breaks the connection from the 
60 Hz signal. Personal experience has shown that 
flipping a switch makes a more dignified display than 
pulling a wire in and out. 

The second modification is a bit more com­
plicated. (Seriously.) This modification allows the 
computer to control the interrupts via one of the an­
nunciator outputs on the game I/O connector. The 



February, 1981. lss e 9 COMPUTE! n 

LISTING 2 
PROGRAM #2 
*300LL 
0300­ 85 
0302- 86 
0304­ ft9 
0306­ A2 
0308­ E6 
030ft­ C5 
030C- DO 
030E- 86 
0310­ E6 
0312- C5 
0314­ DO 
0316­ 86 
03H1­ E6 
031A - C5 
031C -­ DO 
031E- 86 
0320 -· A9 
0322-­ E6 
0324 -- C5 
0326 - DO 
0328­ EB 
0329 ·- 8 6 
032B -­ A5 
032 [1­ (16 

032F- 40 
0330- A5 
0332 - A6 
0334­ 40 
033 ~i·- 00 
03 36­ 00 
0337­ 00 
0338­ 00 
0339- 00 

CLOCK 
05 STA 
06 STX 
3C LDA 
00 LDX 
04 INC 
04 CMP 
22 BNE 
04 STX 
03 INC 
03 CMF' 
1(\ BNE 
03 STX 
02 INC 
02 CMF' 
12 BNE 
02 STX 
OD LDA 
01 INC 
01 CMF' 
0 8 BNE 

IN X 
01 STX 
05 LDA 
06 LDX 

RT! 
0 5 LDA 
Ob LDX 

RTI 
BRI\ 
BF-;K 
BRK 
BF\K 
BF\f\ 

$05 
$06 
t$3C 
t$00 
$04 
$04 
$0330 
$04 
$03 
$03 
$0330 
$03 
$02 
$02 
$0330 
$02 
:1=$0[1 
$01 
$01 
$0330 

$01 
$05 
$06 

$05 
$06 

LISTING 2 
PROGRAM #3 

>LI ST CLOCK DRIVER 
5 PRI NT CHR$ C4);'DLOAD CLOCK' 
7 POKE 102010 : POKE 102113! REM SET IN TERRUPT 

VECTOf\ 
10 INPUT 'INPUT TIME --> " 1H1M1 S 
15 REM SET CLOCK 
20 POKE 11H 
30 POKE 21M 
40 POKE 3,S 
4 3 Prn ·· E 4 ,o 
45 A= PEEK C- 162961: REM TURN CLOCK ON 
47 INPUT '1 2 OR 24 HOUR CLOCK'1A! POKE 80l1At1 
48 REM SEE LISTING FOR EXPLAINATION OF LINE 
50 CALL - 936! REM CLEAR SCREEN 
60 VTAB 10! PRINT ' 
61 REM ERASE OLD TIME 
70 VTAB 10! TAB 10 
75 REM DI SPLAY CURRENT TIME 
80 PRINT PEE K c11;•:•; 
81 REM llOU RS 
90 I F PEEK (21 <10 THEN PRINT •o•;: PRINT PEEK (2), 
91 REM MINUTES 

100 PRINT PEEK ( 3 ), PEEK (4)! GOTO 60 
110 REM SECONDS AN D 1/60 SECONDS 

Sfil.J E A AND x 
f\ =:6 0 DECIMAL x ~-= o 

COUNT 1/60 SECOND 

FULL SECOND YET? 


IF NO THEN RESTORE REGISTERS & F\ETURN 
RES ET 1/60 SECONDS 
COUNT 1 SECOND 

1 MINUT E YET ? 

MINUTES 

SET f'l :=: :il' HOURS IN 1 DAY F'Ll.JS 1 

HOUHS 

FULL DAY ? 


IF YES SET HOURS TO 1 

RESTOJ=~E REGISTERS 

RESTl1F\E TH EM HER E TCJO 

47 

A REAL TIME HI-RESOLUTION GRAPHICS GAME 

WITH SUPER SOUND EFFECTS. THREE 


SKILL LEVELS- NOVICE , AVERAGE (" Arcade" 

difficulty") and EXPERT WHERE ASTEROIDS ARE 


ACTUALLY ATTRACTED TO YOUR SHIP! 


l~M&TAA 
Former l y ' 'ASTEROID" a TM of Atar i 

Now Available 
32K TAPE-$14.95 

32K DISK -$19.95 

From Your Local 

Computer Store 


Or Send Order to: ~~~ 


http:TAPE-$14.95
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FIGURE 3 0 
() 

0 

0 
GAME 1/0 

--ANNUNCIATOR 0 

only extra part required is a 7400 or 74LSOO nand 
gate. It is wired according to figure 3 using a pro­
totype board, an off-board wire wrap socket, or the 
breadboard area on the Apple board.Even the revi­
sion 1 boards have room for two IC's in the right 
hand corner under the keyboard. NOTE: To wire 
the modification in this way requires removal of the 
Apple board and will probably void your warranty. 
Check with your local dealer. 

The connection to the game 110 connector is 
made using a piece of stiff wire such as the lead of a 
small resistor. This wire is inserted into the connec­
tor and bent as shown in figure 4. A 16 pin IC 
socket with one pin clipped to accommodate the wire 
is inserted over that and the game paddles are 
plugged into that socket. Many connections can be 
made to the game connector in this manner without 
having to clip pins off of the game paddies. 

FIGURE 4 

-- - - GAME PADDLES 
WIRE--· 

- ---SOCKET 

- - - - GAME 110 CONNECTOR 

EDGE VIEW 

The Disadvantages 
Unfortunately , every silver lining comes equipped 
with a cloud and the 25 cent clock is no exception . 
The main problem is that the disk and tape will not 
work, as well as other programs which involve 
precise timing. The interrupts must be disabled, 
either manually or under program control , while 
such programs are running. 

Another hitch is in the computer control circuit 
itself. When an Apple is turned on , the annunciator 
outputs are high (logic 1) so this has been made to 
di able the interrupts. An autostart rom however, 
turns all the annunciators to logic 0. Before this hap­
pens all the annunciators are still at logic 1 for a few 
milliseconds so inverting the signal from the annun­
ciator will still leave the interrupts enabled for 
enough time to cause an interrupt and a system 
crash . Therefore, the interrupts must be disabled 
manually upon power up with an autostart rom. 

Another problem is that the bell tone sounds 
raspy. This isn ' t serious, but it can get on your 

nerves after a while. It doesn't make a good way to 
check if interrupts are enabled. 

The final problem is that the clock seems to lose 
about ten seconds each hour . This can be remedied 
by adding ten seconds to the seconds counter each 
hour . 

Fringe Benefits 
The 25 cent clock is remarkably user proof. The 
NMI line doesn't require debouncing, and resetting 
the comupter doesn't interfere with its op ration 
either (unless the reset key is held down for a long 
time) . 

The two main dangers of system crashes are 
working on the interrupt handler while interrupts are 
enabled, a nd not saving registers . THIS IS IMPOR­
TANT!!! You must save each register you intend to 
modify . If you do not you will get very m ysterious 
results. You can save registers in memory or you can 
push them onto the stack. There is also a rout ine to 
save and restore all registers in the monitor. 

Once these rest rictions have been met, the 25 
cent clock opens a vast new horizon of features that 
would cost tens of dollars if bought from vendors. The 
price you pay is speed . The longer the interrupt 
routine, the slower the computer runs. This is not a 
severe handicap. The clock rou tine does not slow the 
computer down enough to be perceived , even when 
the interrupts are switched on and off for com­
parison . In order to slow the computer down by even 
one percent it requires a one hundred instruction 
routine. 

Some things that can be done include: 

Control Of Computer Speed Using Game Paddles: 
have the interrupt driver pause according to the posi­
tion of a game paddle to give control of li sting speed, 

how fast a program runs, etc. 


Keyboard Buffering: have the interrupt routine 

sample the keyboard and store any keypresses in a 

buffer to give storage of multiple keypresses while 

someth ing else is going on . 


Mixing Display Modes: sixty times a second switch 

to another display mode to mix text and graphics , or 

mix two graphics modes for extra colors. 


The po sibi li ties are endless. You can even run 
two programs at once using the interrupt . The 
twenty-five cent Apple II real time clock is a lot more 
than just a clock, it s a cheap way of doing a lot of 
expen ive things , right in line with Apple tradition. 
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GLOSSARY 

INCREMENT- to add 1 to a counter 
INTERRUPT HANDLER- a machine language 

program which is executed whenever an inter­
rupt occurs 

INTERRUPT VECTOR- the address of the 
interrupt handler routine 

IRQ- Interrupt ReQuest; an interrupt line which can 
be disabled under program control 

NMI- Non Makable Interrupt; interrupt line which 
cannot be disabled 

REAL TIME CLOCK- a device which provides 
a computer with information about the 
time without disrupting the computer's 
~rm~~ct~s a 

. . ­

-::::::: j:::~::::~;::~ ~ 

PROGRAMS LISTED BELOW ARE ON DISK: 

~eGala.xian 
EPYX {Aulomaled S1muta1ions) SPECIAL ­

While they last Rynl MoOocl A.get all lh'ee 
Gala.:ii:yWars 
Sorcet"ert Doom Cavern 
Hyper Head·On 
Galactic Em?fe 

Olym~ Decathlon 
Compu·Math. AntnmetJc 
~eFlot 
MelllOfex disks · Ten IOf 
College Boa1ds (Krell) 
Time Traveler 
Sword ol Zedek 
AU Time Super Siar Baseball 
CRAE 2 0 
MCAT 2 0 
The Tartunan 
Tl PROGRAMMER ­ He•1ceomal/Octal Calculalor 

Reta1.IS6500 
MPI 88G Printer 

$24 95 ,_ 

S24 95 ­
S2000 ­
S24 95 ,_ 
$24 95 ,_ 
S249Snow 

tH.H 
tU.ft...... 
f21.M 
t .21.M 
Ul.M 

S29 95 ­ $26." 
S-<9 95 ­ ....... 
s1soo ­ ...... 

su... 
579 95 now •••.•s 
52.i 95 now •22." 
S24 95 now •22.H 
S14 95 now t1). 19 
S24 95 now t21." 
$19 95 now 117. H 
$24 95,.,.. $21 .ff .,.... 

f6tt.M 
We nit the complete Une ot Bell and Howell Apple 

Compulers - Wrlre or c•lf tor quo res. 
The Prisoner S29 95 "°"' 126..ff 
Tho Wizard & The Princess S32 95 now $2•·" 
Compu·Spoll 539 5 "°"' l>C.ff 
Compuler Ambush S59 95 now SS2.H 
Computer B1smarlc: S59 95 now $SL9S 
Computer Napoleonics S59 95 now SSLH 
Compuer Ouanerback .SJ9 95 110W S2S.H 
Flight 5 ,mula1or (disk) S34 95 now $29. SO 
Siar Cruiser S24 95 '°'°"" $20.ff 
Space Album SJ9 95 no- SM...SO 
Odyssey S29 95 ­ US.SO 
Both Barrels S2.t 95 "°" s20.n 
Mod1hable Oa1abase 579 SO "°'"' SM.ff 
Micro League Baseball S24 95 now SU.ff 
SargOl'l 11 S34 95 now' $29.70 
Program L.me Ed11or S40 00 now $34.ff 
Z·80 Sottcara with CP/ M S349 00 now $2H.OO 
Vldex 80·Col Boara S350 00 now $2ff.OO 
E2 Draw S34 95 ,_ $29.ff 

Head On S2• 95 ­ · uo.tt i 
JO Graonocs SJ9 95 ­ f JS." I 
Compu·Malh IOt 11 SAO 00 no• SM ea 
Apple Work3 SS9 95 now $J2.ff I
ABM IMuse) $24 95 no_. $22.•9 
Oala Plot (Muse) S59 95 now $S2.ff 
Compufer ConlllCt S39 95 - $JS.ff 

~:;'!~~~r AirCombat ~ :; :: :::::: II 
The Temp'e 01 Apsna1 S29 5 :~:~: I 
suC::e:~~,, s~~~ no­ 1129.92 I 
Magic W1nd0w S99 95 now sas.oo I 
Desk.top Plan S99 95 no­ sas.oo 91 
CCA Oa 1a Managomonl S99 95 now sas.oo ~ 
V1s1calc St 5000 tM>W 1119.00 jl 
~:~~l==·lelhng ~~;~:: .~~:: I 
Cyt>et Sinke S39 95 rio­ SJ6.ff I: 

I
~~::as:,:~oa u lOn·L1ne) ~: :; :: :~:;! I 
The VOK:e S39 9S $JS.ff 
HeU11re Wa rr'IOf 529 95 $2S.•S B 
Benea1nAppte Mano1 S2000 ,_ $17.AS 

As1r0Apple S2000 now tn.•s I 
I 

Akalabeltl SJ .& 95 1to­ 129.ff 
ANDROMEDA 16K RAM Exoansion Boa1d lor Aoo1c II 

I Re1a11is St95 ­ 0urprce S 
260 

"°'"' :~~=

I g:~~~~~·~~:::·~::: ;~~ ::: ::'.:::: I 
~ ~~!;a~1~1:;"~ ~ ,,0.. :;;;:: I
I M& R 80-cOI VKleo Cara SJ75 $JJ~.oo II Versawutc' $249 rMtw $2 1•.00 I 

~ ' ~ 4001.. I~ •Clppk?. so11 wu1 t.'-'~ up to 70 I 
~ t;9 OFF LIST ~ 
L~~~~~~~~~~m~mvrmii~~~~~~~~~~ 
~· We take Mas1erCaia or VISA Uncluac cara • ana e'p.rallOn (].atel Cal·lor"'a residents add 6'">. •l 
~ ta• 1nc1uae S2 00 ror pos1ago SS 00 Foreign Mail 10 ~ 
~ HUlfnMGTOM COM~vn•G. Dept COM·2 I 
~ - 202ocnar1es CorCOfan CA932t2 ~ • 
~ VISA 2.:-nour orae1service Call .,_.­ ~ 
P:i - 12091992 5411 Senaro1 reecata!og ~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Galacic Trader 
Galactc Revolution 
Golden Mountain 
Tank Command 
OBMasler 
Bloody Murder 
Tranquility Base 
Austotles~ 
MK:.roMemo 
The Data Factory 
Miss.on AsterOtd 
Vinyl holders for 20 disks 1n 

beautiful deluxe padded bmder 
Skytx>mbers II 
Apple ·Ooc 
Programmets Ul1hty 
OOSToolK11 
Mterosoh Adven1ure 

S24 95 now Ul.H 
519 95,_ .,.... 
S 14 95 rio-- fl:l.49.,.....5189 00 ­
51995 now ...... 
524 95 ,_ t:U.ft 
S34 99 ,_ U•.ft 
$3995 ,_ us.ft 

$ 150 00 ,_ .,,.._.. 
51995 - UT.ft 

tu.ft 
S19 95 no- IU'." 
$24 95 ,.. 121 ." 
S1 695 - flS," 
$7500 now •••.M 
529 95 - tu." 

http:rio--fl:l.49
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Ticker Tape Atari Messages 

Eric Martell and Chris Murdock 


The Education Connection 

Boulder. Colorado 


The large text modes [GR. 1, GR.2) are very conve­
nient. With text like this available, the Atari can 
become a useful and eye catching message presenta­
tion device . The following program makes use of 
some simple string manipulations, to move text 
across the screen in a manner reminescent of ticker 
tape or a marquee sign. The actual text movement is 
done by line 50 in the following manner: 

The first 19 characters of the message string 
[A$) are printed at position 1.5 [the vertical center of 
the screen). A temporary string [C$) is set equal to 
the second through the 20th characters in A$. Then 
A$ is added [concatenated) to C$. Since C$ and A$ 
are dimensioned to be the same length, this has the 
effect of attaching the first character in A$ to the end 
of C$. A$ is then set equal to C$ and printed on e 
again. 

The variable K is set up to check for any key 
being pressed. This action will terminate the pro­
gram in line 55 . A delay loop is inserted in line 55 to 
increase readability , since the string manipulation is 
so fast that the letters become blurred unless slowed 
down . 

The rest of the program contains enough 
remarks to be self explanatory. 

The Ticker Tape Program 
0 REM MOVING MESSAGE PROGRAM FOR THE 
ATARI 
1 ? "csc-shift-clear":REM CLEAR SCREEN BEFORE 
GOING ON 
9 REM DIMENSION STRINGS 
10 DIM X$[1000),B$f1],WS[20],PS[20),Y$[20],ZS[20] 
15 WS =" ":REM 20 SPACES 
19 REM CLEAR STRINGS AND SET BS = BLANK FOR 

CLEARING THE REMAINDER OF XS 
20 XS= "":B =" " 
24 REM INPUT YOUR TEXT HERE 
25 ?:? "ENTER YOUR MESSAGE";:INPUT XS 
29 REM CLEAR THE REST OF XS IF SHORTER THAN 

SCREEN WIDTH [19] 
30 IF LEN[XS] <20 THEN FOR C = 1 TO 20-LEN[XSJ: 

X$(LEN(XS] + 1] = BS:NEXT C:XS[LEN[XSJ + 1] = BS 

35 DIM AS[LEN[XSJl,CS[LEN[XS)):AS =XS 
39 REM GOTO GRAPHICS MODE 2 + 16 AND PRINT 

STRINGS 
40 GRAPHICS 18 
45 REM MOVE BORDERS OF STARS 
46 POS. 1,3:? #6;WS[1 ,19):PS = WS[2):PS[LEN[PS) + 1] = 

WS:W$ =PS 
47 POS. 1,7:? #6;YS[1,19J:ZS = YS[2):ZS[LEN[ ZSJ + 1) = 

YS:YS = ZS 
49 REM MOVE MESSAGE STRING AND CHECK 

LOCATION 764 TO SEE IF A KEY WAS STRUCK 
50 POS. 1,5:? #6;AS[1,19):C$ = A$[2):CS[LEN[CS) + 1) = 

AS:AS = CS:K = PEEK[764J 
54 REM PAUSE TO INCREASE READABILITY, SET 

COLOR RANDOMLY, AND RESET ATTRACT FLAG 
55 FOR TI = 1 TO 50:NEXT Tl:POKE 77 ,0:SETCOLOR 

INT[RND[0)*4) INT[RND[OJ• t5] ,B:IF K = 255 
THEN 46 

Addltlonal Goodies 
For those people who would like to discou rage exit 
from their programs by means of the Break key or 
the System Reset key, here are three m mory loca­
tions which can be poked to accomplish this task. 

The Break key interrupt routine s em to begin 
and end in ROM, but is vulnerable when it passes 
through RAM. If you POKE 16,64 and POKE 
53774,64 [this resets the Break key enable bit), you 
will find that the Break key will no longer respond 
until th locations are poked with 192, 1he program 
changes graphics modes, or the System R set is 
pressed. 

The System Reset key is not vectored through 
RAM until after it does a number of irrev -rsable in­
itializations and so is more or less impervi us to 
attempts to disable it. However, the reset routine 
does look at a flag in location 580 . If you POKE 
580,1 , or any non-zero int eger, you can fool the 
computer into thinking that a System R es t impulse 
is a cold start. The major effect of this trick is to 
erase everything in RAM . Needless to say , having to 
reload a program once or twice is an effe tive deter­
rent to use of the System Reset key . © 



75 Fe ruory. 1981 Issue 9 COMPUTE! 

Atari Colors 

And Sounds 

With Paddles 

Mhur Schreibman 
The Atari computer has excellent graphics and sound 
capabilities. With 16 colors and eight levels of 
brightness we can generate 128 different colors . 
There are 256 notes available, each with 8 distortion 
values, totaling 2,048 sounds. Each color or sound 
can be accessed by a unique combination of numbers 
used in the SETCOLOR or SOUND statements. If 
you want to use a specific color or sound in your 
program, the problem is to find the correct values to 
use in the Basic statements. 

The programs below enable you to see every col­
or and hear almost every sound while also displaying 
the accompanying values used to generate them. 
These programs ar also instructi ve in the use of the 
Atari paddles. 

10 REM ATARI COLORS WITH PADDLES 
20 GRAPHICS 3 
30 POKE 752,1 
40 COLOR 1 
50 A= PADDLE (0) 
60 B = PADDLE (1) 
70 SETCOLOR 4, INT (A/15), 2* INT (B/30) 
80 PRINT "COLOR = " ; INT (A/15). 

"BRIGHTNESS = "; 2* INT (B/30); " " 
90 PRINT " T t " 
100 GOTO 50 

One paddle will change the screen color while the 
other changes the brightness . The numerical values 
used in the SETCOLOR statement are shown in the 
text window. 

In the above program, line 30 surpresses the 
cursor. The two divisions in line 70 break the 228 
positions of the paddle into 16 and 8 different posi­
tions, thereby using the full range of the paddles to 
display all 16 colors and 8 levels of brightness. The 
blank at the end of line 80 holds the space when the 
value changes from 2 digits to 1. Line 90 uses control 
characters to print line 80 in the text window only 
once. They are entered into the program by pressing 
the ESC key and then the CTRL key and t key 
simultaneously. The last line sends the program back 
to line 50 where it waits for a change in the value of 
the paddle. 

10 REM ATARI SOUNDS WITH PADDLES 
20 N = INT (1.12 • PADDLE (0)) 
30 D = 2 • INT (PADDLE (1)/30) 
40 PRINT "NOTE = ";N;" DISTORTION = ";D 
50 SOUND 0, N, D, 8 
60 IF INT (1.12 • PADDLE (0)) < > N THEN 20 

70 IF 2 • INT (PADDLE (1)/30) < > D THEN 20 
80 GOTO 60 

In the above program, one paddle changes the notes 
while the other changes the distortion . The numerical 
values used in the SOUND statement are shown on 
the screen . The SYSTEM RESET key turns the 
sound off. 

Since there are only 228 paddle positions and 
256 notes, we cannot access every note with this 
method . The 1.12 factor in line 20 allows us to hear 
the full range of notes while skipping some notes 

along the way . Line 30 generates even numbers from 

0 to 14 for the distortion value. Lines 60 and 70 wait 

for changes in the paddle values. 


These two simple programs can be quite useful in the 

writing of other programs, and more fun than using 

trial and error to pick colors and sounds. © 


Atari As 

Terminal 

A Short Communications 
Program 

Henrique Veludo 
N.Y.C., N.Y. 
Here is a short, unsophisticated (it has no provisions 

for a printer, etc.) program to convert the ATARI 

into a terminal for communication over the telephone 

with a remote computer system such as the 

MICRONET data bank , using the ATARI modem 

and 850 Interface Module. After it is entered and 

RUN , it can be exited with th BREAK key (this 

will close all devices and reset parameters). 


Lines 30-40 open the keyboard and RS232 devices. 

Line 40 starts the Concurrent 1/0 Mode. 

Line 50 gets characters from the keyboard and sends 

them. 

Line 60 checks for an empty buffer. 

Line 70 gets characters from the buffer and prints 

them . 

Line 80 checks if a key has been pressed, and if so, 

dire ·t program to send the chara ter. 


10? ' }":POKE 82 ,0 
20 OPEN #1,4,0, "K: 
30 OPEN #2,13,0 " R: 
40 XIO 40,#2,0,0,"R: 
50 GET#1 ,A:PUT#2 ,A:POKE 764,255 
60 STATUS#2,R:IF PEEK(747) = 0 THEN 80 
70 GET#2,B:? CHR$(B); 
80IF PEEK(764) < >255 THEN 50 
90 GOTO 60 



76 COMPUTE! 	 February. 1981 Issue 9 

Character 
Generation on 
the Atari 
Charles Brannon 
Greensboro. N.C. 
This article is a tutorial on a little-known feature of 
the Atari microcomputers -- the ability to re-define 
the character set. The character set is the group of 
255 alphanumeric characters that can appear on the 
screen. It comprises the upper and lower case 
alphabet, the numbers, special symbols, and punc­
tuation. Also included in the Atari character set are 
29 "control graphics" characters . Wh en the CTRL 
key is held down and a letter of the alphabet is 
typed, the corresponding graphics symbol is 
displayed . These symbols are much like those found 
on the PET. Unlike the PET, however, the Atari can 
re-define any of these characters . This allows custom 
graphics, user-defin ed special symbols (like pi , theta, 
or foreign language alphabets), and logos. 

There is no built-in command to perform the 
changes ; it has to be done the hard way with PEEK 
and POKE. These are commands to look at and 
modify memory, respectively . First of all , you must 
understand how the Atari stores and displays these 
characters . It is beneficial if you know how to work 
with binary numbers, but it is not a prerequisite . 

Start out by designing your characters. Fill in 
the blocks on an 8x8 grid ; each block will represent a 
pixel (picture element, dot). Observe the "A" in 
figure one. Notice the heavy vertical lines . A televi­
sion screen will display horizontal lines brighter than 
vertical lines, so it is necessary to have two vertical 
lines in order for it to be clearl y visible. Therefore, 
the " pi " in figure two may be hard to see unless 
enlarged in grapics mode 1 or 2. 

Figure one 	 Figure two 

1 
2 6 3 1 

84268421 


24 	 0 

60 

126 
164 

36 

36 

36 
36 

After you have designed your characters, you 
have to convert them to the numbers that a computer 
loves . Each row in your grid represents a binary 
byte. A ftlled in block represents a 1 and a blank 
one means 0 . Hence, the top row of the "A" is 
00011000 or 24 decimal. Now write the bytes for 
each row. If you do not work with binary numbers , 
you can convert each line in the following manner: 
1. 	Notice the numbers above each column. They are the 

powers of base two. 
2. 	If a block is filled in, take the number above it and add it 

to a " Sum". Sum up all the blocks in the row. (e.g. 
the fourth line of the "pi" would be 128 + 32 + 4 = 164) 

3. Do this for all eight rows. 


Next, assemble the numbers into DATA statements . 

The numbers for " pi " would then look like this : 

1000 DATA 0,1 ,126 ,164,36,36,36 ,36 

Finally, you have your numbers. Now all you have 
to do is replace the numbers of the character you 
want to re-define with your numbers . Unfortunately, 
this table is stored in ROM , so it can not be altered . 
The solution is to copy this table into R AM memory 
which can be changed, and then tell the computer 
where you have moved the characters to . 

The firs t part of the program would then look 
like this : 
10 ROM = 57344: REM START OF ROM CHAHACTER 

TABLE 
20 RAM = 8192 : REM HIGH UP IN MEMORY 
30 FOR I = 0 TO 1023 
40 POKE RAM + I PEEK(ROM + I) 
50 NEXT I 

The transfer takes about 15 seconds, a seemingly 
LONG time. It need not be executed more than 
once , unless you go into a GAPHICS mode greater 
than 3 . 

The next line : 
60 POKE 756 ,32 :REM 32•256 = 8192 

Now that the table is in RAM , we can now find the 
place in it fo r the new numbers. Look up the 
character you want to replace in table 9.6 -- Internal 
Character Set, on page 55 of the Atari BASIC 
Reference Manual. Write down this number as well. 
Notice that it is not the ATASCII value of the 
character. Include this number preceeding your eight 
bytes in the data statements. For our " pi ": 
1000 DATA 32, 1, 126,164,36,36 ,36,36 

A few more lines, and the program is fini shed: 
65 READ NCHR :REM NUMBER OF CHARACTER TO 

BE RE-DEFINED 
70 FOR I = 1 TO NCHR 
80 READ RPLC: REM CHARACTER TO BE RE PLACED 
90 FOR J = 0 TO 7 
100 READ A 
110 POKE RAM+ 8'RPLC +] ,A 
120 NEXT J 
130 NEXT I 
140 REM FOLLOWING LINE IS OPTIONAL 
150 FOR I= 0 TO 255: PRINT CHRS(27) ;CHRS(I); : 

:NEXT I :REM DISPLAYS CHARACTERS 
160 END 
999 DATA 1 :REM NUMBER OF CHARACTERS TO BE 

RE-DEFINED 
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SOFTWARE FOR THE ATARI soo~:c 


AND THE ATARI 4oo~:c 


TARI TREK'" 
By Fabio Ehrengruber 

Get ready lor an exerting trek through space. Your 
missron 1s to rid the galaxy of Klingon warships, and to 
accomplish th is you must use strategy to guide the star­
ship Enterprise around stars, through space storms, and 
amidst enemy fire . Sound and color enliven thi s acllon­
packed version of the tradit ional trek game.Nine levelsof 
play allow the player to make the mission as easy or as 
challenging as he wishes. At the highest level you are also 
playing against time. Damage to your ship can be 
repaired in space at a cost of time and resources 1f you 
can't make rt back to base. TARI TREK gives you a lot of 
trek at a low price. This program 1s written entirely in 
BASICand reQuires al least 24K of user memory. For the 
Atari SOO only. 

Cassette · SI 1.95 Diskette - Sl4.95 

FASTGAMMON'" 
By Bob Christiansen 

Play back~ammon against a talented computer oppo­
nent. This rsthe la test and best version of the most popu· 
backgammon-playing program for personal computers · 
FAST GAMMON.Roll your own dice or let the computer roll 
them for you . Ad1ust the display speed to be last or slow. 
If you wish you can play a game using the same dice rolls 
as the previous game · agreat aid in improving your skills 
at backgammon. Beginners find it easy to learn backgam· 
mon by playing against the computer. and even very 
good players find 11a challenge to beat FAS TGAMMON 
The l2·page 1nstrucllon booklet includes the rules of the 
game. Written in machine language. Requires only SKof 
RAM and runs on both the Atari 400 and the Alan SOO. 

On cassette only - S19.95 

I Jr• 
. L-.. I 


-, QH[OMt .JU"lT COT AUN OU[P l'Y c. 10.M• 
. i'H HA & .,4 tlOU[') .. TOUC>H lUCt', II)• ( ' 

Mt.INT 10 TRY 11 Q[j,QlNCVol'N) " 

TANK TRAP 
By Don Ursem 

Arampaging tank trres to run you down.You are acombat 
engineer. bu1fd1ng concrete barriers in an effort to con­
tain the tank. Useeither the keyboard or an Atarr 1oyst1ck 
tomove your man and build walls If you trap the tank you 
will be awarded a rank based on the amount of time and 
concrete you used uf . But they'll be playing laps for you 
if you get run over. here are fou r levels of play. Higher 
levels of play introduce slow curing concre e. citizens to 
protect. and the ability of the tank to shoot through any 
wall unless you stay close by. Music, color. and sound et· 
fects add to the excitement. Wrrtten 1n BASIC with ma· 
chine language subroutines.Requiresal least !GK of user 
memory. Runs on the Atari SOOand on an Atari 400 wi th 
!GK RAM. 

Cassette - SI 1.95 Diskette - $14.95 

QS FORTH '"By JamesAlbanese.Step into the world of the remarkable FORTH programming language Wrrlrng programsin FORTH 1s much easier than writing them in as· 
sembly language. yet FORTH programsrun almost as fast as machine code and many times faster than BASIC programs QS FORTH rs based on fig-FORTH. the popular model 
from the FORTH Interest Group that has become astandard for microcomputers.QS FORTH isadisk·basedsystem that can beused with up to four disk drives.There are five 
modules included: 

I. The FORTH KERNEL (The standard fig·FO RTH model customized to run on the Ata ri computer). 
2. An EXTENSION to the basic vocabula ry that contains some handy additional words. 
3. An EDITOR that allows ed111ng source programs (screens) using Atari type editing 
4. An IOCB module that makes 1/ 0 operations easy to set up. 
5. An ASSEMBLER that allows defining FORTH words as a series of G502 assembly language instructions. 

Modules 2-5 may not have to be loaded with the user's application program,allowing for some eff1c1enc1es in program overhead.Full error statements (not 1ust numerical 
codes) are printed out, including most disk er ror statements. QS FORTH reQuires at least 24K of RAM and at least one disk drive. For the Atari SOO only. 

On diskette only - $79.95 

**** ** * * * 
ASSEMBLER by Gary Shannon. Write your own G502 machine language programs with th is inexpensive rn ·RAM editor/ assembler. Use the editor to create and edit your 
assembler source code. Then use the assembler to tran slate the source code into machine language instructions and store the code in memory.Simple commands allow you 
to save and load the source code to and from cassette tape.You canalso save any part of memoryon tape and load rt back into RAM at thesame or at adifferent location. The 
assembler handles all 6502 mnemonics plus 12 pseudo-ops that include video and printer control. Commenting is allowed and error checking is performed. Avery useful 
feature allows you to view and modify hexadecimal code anywhere in memory. Instructions on how to in terface machine language subroutines to your BASIC programs are 
included. ASSEMBLER requires l6K of user memory and runs on both the Atari SOO and the Atari 400 

On cassette only - $24.95 

* *** ** *** 
6502 DISASSEMBLER by Bob Pierce This neat SK BASIC program allows you to disassemble machine code, translating it and listing it in assembly language fo rmat on 
the video and on the printer if you have one. G502 DISASSEMBLER can be used to disassemble the operating system ROM. the BASIC cartridge.and machine language pro· 
grams located anywhere in RAM except where the DISASSEMBLER itself resides. (Most Atari cartridges are protected and cannot be disassembled using this disassembler.) 
Al so worksas an ASCII interpreter. tran slating machine code into ASCII characters. GS02 DISASSEMBLER requ iresonly SK of user memory and runs on both the Atari SOO 
and the Alan 400. 

Cassette - S11.95 Diskette - Sl4.95 

WHERE TO GET IT: Ca ll usal (213) 344·6599 lor the name oltheQualllySoltwaredealer nearest 
you II necessary you may order directly from us Mastercard and Visacardholders may placeor· 
dersby telephone Or marl your checkor bankcard number to Qua li ty Software.6660 Reseda 
Blvd ,Suite 105,Reseda, CA 91335 Cahtorn1a residents add 6'1. sales t" SHIPPING CHARGES· 
W11hm North America ordersmusl include SI 50 lor lust class shipping and handling Outside 
Nonh America the charge for airmail sh1pp1ng and handling ~ SS00 Pay 1n U.S currency 

• lndrcales lr ademarks of Atari Inc 
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A few program notes : 
1. 	You can use multiple statements per line and 

squeeze the program into less memory; delete 
REMs if you like. 

2. 	This program should be appropriately renumbered 
for use as a subroutine 

3. 	VERY IMPORTANT: 
This is not the only way to accomplish the 
changes in the character set. Also see "Card 
Games in Graphics Modes 1 and 2" and the 
program on page 69 in COMPUTE!, 
November/December, 1980. 
E XPE R IMENT! 

4. Entering any GRAPHICS mode will reset th 
pointer to the table (line 60). Any time you 
ent r a new text mode, re-execute POKE 
756, 32. 

The complete program, and a utility program that 
lets you look at characters wrap up this article. Study 
them, puzzle them out, and get down to business! 

Happy POKEing! 

Program to re-d efine ch aracters 

1£1 ROt1=57344 : F;EM :::TAfH OF ROM CHARACTER TABLE 
20 RAt1=8192 :REM HIGH UP IN MEMORY 
30 FOR 1=0 TO 1023 
40 POKE RAM+I, PEEKCROM+ I ) 
30 ME>n I 
60 POKE 756,32 :REM 32*256=8192 

65 READ NCHR =REM #OF CHARACTERS 

70 FOR I=l TO NCHR 

:.::0 F.:EAD F:PLC · REM CHAF:ACTEF: TO BE F:EPLRCED 

913 FOR J=13 TO 7 
10f1 	 F:EHD A 
110 	POKE F.:Ai'l+:::*RPLC+.J, A 
120 	 ~JE ;,:T J 
13£1 	 t·IEXT I 
140 	 FOR !=0 TO 255 =PRI NT CHRS (27 ); CHRSCJ ); 

' NEXT I : REM DISPLAYS CHARACTERS 
15£1 HlD 
161.:l F.Hl DATA FOF.: CHRF.:ACTEF.:3 FOLLOi·J:O: · 

l~ EAD'r' . 

Program to view characters in ROM. Note that the 
characters appear in GRAPHICS mode 4 ! 

l £1 GF.:APH Ic::: 4 

20 SCR=PEEKC560 )+256*PEEK C561 ) +4 

·30 f;CF:=PEE ,· ( SCR ;. +256*PEEK (SCF:+ 1 ) 

4£1 PF.: I NT "CHARACTEF: #? ( 0-127 ) " .• 

50 I l·IPUT CHF: 

60 IF CHR{0 OR CHR>127 THEN 40 

70 PRINT #6 ; CHRS C125) ; 

:.::0 FOR I =(1 TO 7 

90 POKE SCR+4+10*I , PEEK(57344+CHR*8+ 1) 

1110 ~JEXT I 

11£1 GOTO 40 


l~EAD'r'. © 

The Atari Hall 
Of Fame: 
Iridis, 
Founding 
Member 
Craig Patchett 
Greenwich, CT 
Having followed the evolution of TRS-80 software 
quality from poor to not-so-bad, I expecu:d to have 
to go through th e same evolution when I upgrad d to 

an Atari 800. The people at T h e Code Work s have 
proven me wrong. They publish an ongoing "Atari 
Tutorial" called IRID IS which, in this reviewer 
opinion, is quickly bound for Atari stardom. 

Itri d numerous times to write this r vi w to 
cover everything about IR1Dl that I thought 
deserved to be covered. Each time I though t of more 
things th at I should have included. Ev ntualJy, out of 
desperation , I ended up making this outline so that I 
wouldn ' t forget anyt hin g. Then I though1 , 'aha(!) , 
they (as in you) don ' t want to wade th rough 
unecessary verbosity (what you're read ing now) , so 
I'll just give them my outline." So, without any fur­
the r unecessary ado (what you' re reading now), 
h re s th a t outlin : 

lrldis 
Details : 2-4 programs each 'issue" (so far). 

l 6K needed for each program for cassctl , 24K for 

disk. 

Each issu consi st of one cass ·tte/disk and 1 user ' 

gu ide . 


A User's What? 
The User's Guide i · a booklet (32-56 pag s) co n­
tain ing: 
Listings of each program. 

Complete explanat ions of each listing, including an 
explanation of every line and every variable and 
averaging 3 Y2 pag long in the first issu , ten in the 
s ond. And ten very understandable page · at that! 
Hacker's Delight: explanations of various Atari 
mysteries such as display lists and 23 very in­
teresting memory locations in the midst of' the Atari 
memory j un gle. 

Novice Notes: for those of you who thou ght "so 
what? " or " huh ?" to the description of Hacker's 
D elight, Novicer Notes explains, in very imple 
terms, such things as bit patterns (3 Y2 pages) and 
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string manipulation (2 Yi pages) . 

Oddments: "Facts, Fancies, and Rumors." 

The O racle : questions to the editor . 

So what are these programs, anyway? 
IRID IS 1: 

CLO CK: a clock wiLh hands, a nd ti king, and 

ch imes, and everythin g! 


ZAP : a one player "chase" game. 


L O GO : a n interest ing demo program . 


P O LYGO NS: a n even more int eresting demo 

(remember Spirograph? Well ... ) 


IRI D IS 2: 

FO NTEDIT: design your own Atari character s ts 

with thi s feat ure packed character set (or "font' ) 

editor. Work with an 8X enl argement of a character, 

and see it in it 's regula r size at the same time. Fonts 

can be saved to tape or disk, and can be used in 

your own programs using an included BASIC 

subroutine. 


KNO TWO RK: an int racti v demo program involv­

ing "celtic interlace" and using a custom designed 

font . This one tends to defy a simple d escription , so 

I ' ll leave it as a (pleasant) surprise. 


Anything else? 
For those people sick of sending away for programs 
and then having to wait for weeks before finall y 
receiving them, you might be pleased to know that I 
mail ordered boLh IRIDIS' a nd received them both 
in about a week! K eep up the good work Code Works. 

What's your point? (As If I haven't already 
guessed) 
Buy these programs . IR IDIS 2 should be as much a 
part of your programming library as your BASIC 
cartridge is. IRID IS 1 also co nta ins some valuable 
programming techniques Lhat can be adapted eas ily 
to your own programs, and th e programs are fun to 
use, besides. Although I realize it is impossibl to 
comple tely convey m y own adm iration of IRIDIS in 
the length of this r vi w, take it from an old hand; 
I RIDI S is, and promises to be in the future, one of 
Lhe major works ever to be published for the Atari © 
800 . 

P.O. B O X 641 


M EL V ILLE N .Y. 11 747 


ATARI OWNERS 
FREE 

DIRECT O RY O F ATAR I 

SOFTWARE & HARDWARE 

SO U RCE S 

I own : 
A t o ri 80 0 0 __ K 

4 000 _ _ K 
O ther Cl No ne 0 

ADDRESS 


Cl TY ST._ ZIP _ ___ 


Al ari i i. c ll o dr a rk of A. to r i 1nc. 

Announcing 

11111~1111 


software TM 

from the 

authors of 


An Invitation to Programming 

exciting games 


and educational programs 

for kids, 


teenagers 

and 


adults 

featuring sound 


and color graphics. 

available on 


guaranteed-to-load 

cassettes 


at fine 

computer dealers in your 


area or, 

write us directly for 


descriptive materials 


Program Design. Inc. 

Department CA 


11 ldar Court 

Greenwich. CT 06830 


203-661-8799 
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Review 

Atari Music 

Composer 

Jerry White 
Atari owner with an ear for music will love the 
Atari Music Composer. It is as much fun as it is 
educational. There's something fascinating about 
hearing music and seeing it displayed in music form 
at the same time. After a lit tle experim ntation, you 
will find the creative possibilities endless. 

At first you may be awed by the twenty page 
manual. Relax! To get started, you need only read 
thru pages 3 thru 13. Part 1 is a general description 
that explains all your options and commands in 
detail. There is a great deal of data on these six 
pages. Don t try to memorize it, just read thru it. 
Part 2 is a sample session where you actually create 
the song Row, Row , Row Your Boat . It is very well 
written and easy tO follow the step by step instruc­
tions. Once you finish this part, go back and reread 
part 1. Now it will be easier to digest since you are 
reading it for the second time and have used many of 
the commands. By now about an hour has passed 
and you are ready to enter a song from your human 
memory or copy on from sheet music. Go to pages 
19 & 20 in your manual. Here you will find a Quick 
Guide of all the commands . Use it as reference. 

Allow me to give you some hints that will be 
quite helpful. Remember that a phrase is a section of 
music. There are four voices a in the Atari Basic 
Sound command. However, in the Music Composer, 
they are numbered 1 thru 4 instead of 0 thru 3. 
These voices are preset so that each has a Play com­
mand. Voic 1 is set to Play Phrase 1, Voice 2 is s t 
to Pl ay Phrase 2, and so on. Let's assume you have 
just created a one voice song consisting of two 
phrases. Assume you have Arranged Voice 1 to 
Display, Play Phrase I, and Play Phrase 2. Now you 
want to Save your song on tape or diskette . Don't 
save it yet. ince Voice 2 was preset to Pia Phrase 
2, you will have Voice 1 playing one section of your 
song while Voice 2 is playing the other section. That 
will probably sound t rrible since you did not create 
th ese two phra es as harmony. The thing to do is to 
change each of the preset Voice 2, 3, and 4 com­
mands tO Play Phrase 9. Since you have no phrase 9 
those Voices will remain silent. 

Sooner or later you will add harmony voices . 
When ou do , all voices will have to be syncr nized . 
You may want Voice 1 to Play Phras I while Voice 
2 plays phrase 3 and Voice 3 plays phrase 5 and 
Voice 4 plays phrase 7. That may sound difficult to 
you but your Atari computer will understand it. A 

problem may arise when you try to coordinate the 
four voices. For this reason, you should use the 
Check Measures option. This will tell the computer 
to check the length of each measure as it is entered. 
You will be notified if a measure is too l ng or too 
short. Since the measures are counted and 
numbered, it shouldn ' t be difficult to track down a 
problem as long as your measures are corr ct length . 

When you save your music files on tape or 
diskette I suggest you use the extension .MUS for 
music files and .HAR for music files including har­
mony . This will make it easy to tell music fi les from 
programs. 

For those who do some programming, Part 3 of 
the manual explains the music fil structure and sup­
plies three Basic program listings. Alas , her the 
manual is flawed. The fast program is the only one 
documented . It dumps music files onto the screen. It 
works if you leave out line 80. I believe that was 
meant to be a REM statement. As written, the other 
two programs were meant to be used only as 
guidelines to the experienced programmer. 

To those of you who decide to key in the har­
mony program , you will need a disk system and over 
32K. 1t will run on a 32K system if you r hange line 
5 to = 180. N is used to dimension many ar­
rays. It is the number of notes the program can han­
dle. You will have to make NN only as large as the 
music ftle it mu l read. Th refore it can run on less 
than 32K if it is to create harmony to a hon song. 

Enjoy the Atari Music Composer. Good luck 
and good music. © 

BK BASIC ATARI™ ~:65J:l~s 
I • • I I I I I I I I I I I I I I I I I 'I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

THREE - BASE CALCULATOR - $12.95 
Hexadecimal , Decimal , Octal. Reverse Pol i sh 
Notat ion . 

AUDIBLE DISASSEMBLER $9.95 
Op-code generates a •one . Dec ima l Hexadecima l . 

DECISION MAKER - $8.95 
Aids in evalu at i on of complex decisio n s. 

E
1 1 ~ ATARI is a tra d e mark ofor ATARI , INC. 

Computer ··········· ··········· 
P.O. BOX 1206 

Concepts KENT. WA 9ao31 
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16K MEMORY EXPANSION BOARD FOR THE ATARI 80QTM_________________$99.95 

Completely compatible with current hardware 

Plugs directly into the computer 

One year warranty 


MICROTEK MT-80 LINE PRINTERS 
125 characters per second 

40, 80, 132 characters per line 

Bx7 dot matrix 

Parallel interface ________________________________________________________________ $699.95 
Serial interface __ ___ _________ _____ __ ___ _________________________________ ___ ______ $749.95 

MICROTEK PARALLEL LINE PRINTER INTERFACE FOR ATARI 800™______$64.95 

ANDERSON PERIPHERALS, INC. 
P.O. Box 629 


Richardson, Texas 75080 

21 4-231 -6866 


- Atari 1s a trademark of Atari, Inc. ­

COMPUTE nee s you! Let s know 
wh t 1n erest1n a plicot1ons 
you're com in up with for your 
Alori . 

Star Fleet to All 
Cruisers... 
vVho's the current champ uf Star R ait.lns ? l·nd 

in your best score, co111 111 e 1H s and playing stratc­
1-{il's to CO MP TE, P.O . Box 5406, Greensboro, 

NC 27403 . 

J\1111: "Atari razcl !L'" 


SOFTWARE 

FOR 


ATARI 


PROGRAMING AIDS 
BASIC RENUMBER Chang e lin es, re fe re nc es, even v ar iab le s !! 
indudes BCD conve rter and BASIC PRGM . DECODER $ 14, 95 C s 11e 

519 95CHALLENGE & FUN · D isk 

SPACE CHASE Conque! the galaxy . .. i f you can escape from 
the de adly chase of the patrol fle e t, 4 levels. . 

TIME BOMB Race against the clock in a min e fi e ld · some 
are ready lo explode! 5 le ve ls-any number of players and 
score board for top players, 

MIND'TRACE II you like Simon you will lov e thi s cha/ ­
le nge ... a re al l est for your me mory, 

DOTS-N -B OXES You play e d it as a ki d . . ir is 

even b etter on c ompu ter 


Ea c h gam e $ 9. 95 2 for$ 14 .95 4 for $2 4.95 csstt e 
" .. Sl4.95 " S 19.95 .. 529.95 disk 

EDUCATIONAL 
MY F(RST A LPHABET Before you send your kid to school, 
he will k now all th e letters, numbe rs, mus ical tun e s 
an_i mals :.. e.ven typing and how to run a program!!' 
with built- in plus costume graphics, $ 29,95 d isk only 

SEND CHECK DR MON EY ORD ER TO : 

SWIFTY SOFTWARE. INC. 
P. O . BOX 641 

MELVILLE N . Y . 11747 
.Y. RES IDEN !S ADO 

Alcr i 'o u odc.-'"o' ' of :..1011 Inc. 7 °to S!r.. l~S A X 
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Put A Printer 
On The Atari 
Ports 
C. Kingston 
White Plains, N.V. 
In order to use a printer other than the two 40 col­
umn models that plug directly into the serial port on 
the Atari, the Atari owner must either buy an Inter­
face Module or find some alternate method of com­
municating with the printer. A suspicion that a 
method of using the joystick ports for general 110 
purposes might be found was partially confirmed 
when a commercial cable and program became 
available to drive a printer through joystick ports 3 
and 4. Although getting the commercial cable would 
be the easy (albiet expensive) way to proceed, I felt 
that more could be learned about the Atari by 
designing and building one. After a lot of digging or 
information on the Atari , the pieces fell together and 
resulted in a cable and program for the Atari that 
would run a printer operating out of the joystick 
ports. Th is article provides the necessary information 
so that the reader can construct a similar cable for a 
printer, or use the joystick ports for general 1/0. 

First, a little information about the Atari joystick 
ports. These use the two eight bit I/O ports of a 6520 
PIA chip . Joystick pons 1 and 2 share one of the 
6520's eight bit ports (Port A), and joystick ports 3 
and 4 share the other 6520 port (Port B - this is the 
one we will use for the printer). Pins 1-4 of the 9-pin 
D connector of joystick port 3 are connected to bits 
0-3 of PIA port B; pins 1-4 of joystick port 4 are con­
nected to bits 4- 7 of the same PIA port. Diagram 1 
shows this arrangement. 

6520 PORT B 

PORT .3 PORT 4 

DIAGRAM 1 

Port B is addressed by Atari locations $D301 
and $D303. Port A is addressed by locations $D300 
and $D302 . Unfortunately, the conrol lines 
associated with these ports are apparently not 

available to the user. With this li mitation , the 
joystick ports can easily be used for general 110 pur­
poses. A 6520 port uses the two registers to control 
the specific function of the port bits. For port B, 
location $D303 is th control register, which we will 
call PCR. Location $D301 is the data or data direc­
tion register , which we will call DDR. Note that 
DDR has two functions. When it is func tioning as a 
data direction register, it allows us to select which 
bits of the data are to be input and which are to be 
output. A 0 in th data direction register selects the 
input mode , while a 1 selects the output mode. 
When it is functioning as a data register , it inputs or 
outputs the appropriate data bits when connected to 
a peripheral device. 

We select DDR as a direction register by setting 
bit 2 of PCR to O; we select DDR as a da ta register 
by setting bit 2 of PCR to 1. So the sequence for set­
ting Port B up as an output port is as follows : 
1. Put $.30 in PCR (Make DDR a direction regi tcr) 
2 . Put $FF in DDR (Make all bits output) 
.3. Put $.34 in PCR (Make DDR a data register) 

Note that $30, rather than $00, is used as the base 
byte or PCR. This is to maintain the normal 
operating mode of the Atari which pr sumably uses 
the control lines for purposes other than the ports 
(the bits other than bit 2 are used for other control 
purposes). If you wanted to make the port an input 
port , which it is for the joysticks, put $00 in DDR in 
step 2. Specific bits can be made either input or out­
put by making the associated direction bit a 0 or 1 
respectively in DDR in step 2. Note that the bits are 
pulled to +5 volts when set for input . Leventhal's 
book (6502 Assembly Language Programming) has 
instructions and several examples on using the 6520 
chip (in Chapter 11 ), and the reader is r ferred 
there, or to specification sheets, for furth er informa­
tion on the operation of the 6520 PIA. Pin 6 of each 
joystick port is connected to the joystick trigger. The 
trigger or port 4 is read at location $DO 13. Only the 
least significant bit is used, so the value i ~ either 1 
(trigger not pressed-line pulled high) or 0 (trigger 
pressed-line grounded). We will use this for hand­
shaking. 

The plan of action begins to become clear -- or 
does it? We simply connect Port A to the printer and 
connect the trigger pin to the outgoing Busy line on 
the printer. Then we'll connect the Strobe pulse to, 
uh. There s the rub; we don't have an ext ra output 
line available in joystick ports 3 or 4. W could bring 
another joystick port into action, but thi s would be 
wasteful. Well , what about bit 7, which is only used 
for parity or special purposes. If we can get along 
without it, then we can use it for Lhe strobe, and in­
deed, this is what we'll do. It must be kept in mind 
that special operations of the printer that may use bit 
7 cannot be invoked if we do this . 

Now a direct connection between the Atari and 
the printer would seem to be acceptable . T his may 
be the case if twist d pair cable is used and good 
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grounding practice is followed. I have been using a 
direct connection off of the KIM-1 application port 
to drive a printer for some time (the PIA is not a 
6520 though). But it appears not to be acceptable if 
only two or three ground connections are used, 
which keeps the cable reasonably simple, and the 
printer uses pull-up resistors for the input lines . My 
guess is that the 6520 cannot sink enough current to, 
drop the lines to a respectable level for a 0, thus 
leaving them near the transition voltage. Any 
induced hum or noise can then cause a fluctuation 
between 0 and 1 on the lines. And induced hum or 
noise can then cause a fluctuation between 0 and 1 
on the lines . And indeed , a direc t hookup produced a 
machine gun like output of the same letter as the 
strobe line was apparently bounced up and down by 
60 cycle hum . One answer to this is to use buffer 
chips or transistors to adequately drop the lines for a 
0 output. Because of their availability, inexpensive 
PNP transistors (2N3906 or 2N5139, etc.) were 
chosen. Diagram 2 illustrates the complete cable. 

PRINTER 

PORT 3 	 PORT 4 

Printer 
Atari

D = PNP 
2N3906 

etc. 

DIAGRAM 2 

Note that the connections to the transistors from the 
Atari ports must be as short as possible . The connec­
tions on the one I built are about one inch long, and 
the transistor board sets on the table under the ports . 
Also note that bit 7 on the printer must be tied to 
ground . The entire cable should not cost more than 
$25, probably much less with careful mail order 
shopping. 

A simple software driver applicable to any 6502 
based computer could be used to drive the printer. 
However, if we want to take advantage of the Atari's 
fl exibile I/O system, the program must be written 
specifically for this purpose. The program in this ar­
ticle was written so that it will hook into the 
operating system (OS) and operate in place of the 
normal OS printer subroutines. It is located at 
$067 A-$06FE, which is an area that will presumably 
be left alone by Atari software so that it will remain 
available for users' programs. 

The Atari controls I/O by means of a set of 
routines in the Central I/O Utility (CIO). Almost all 

110 calls go through the CIO, which is why the 
Atari has such flexibility in its handling of 1/0. A 
section of the OS ROM is dedicated to the routines 
which perform the I/O operations. These routines are 
called through 110 Control Blocks (IOCBs), which in 
turn transfer operation Lo the required routine seg­
ment (Handler) by using a vector table (Handler 
Vector Table). (There are eight IOCBs, and thus the 
Atari can have eight active I/O devices at any one 
time .) The key to the use of the handlers is the 
Device Table, which is transferred from ROM to 
RAM on system initialization. This table contains an 
identifying letter for each device along with the 
address of its handler vector table. We can therefore 
change the address in the Device Table to point to 
our own handler vector table, which we can set up in 
RAM . The program in this article sets up a printer 
handler vector table at locations $680-$68E, which 
points to the handlers starting at $690. Note that the 
vectors point to the handler routine address minus 
one. The vector table address in the device table for 
the printer (located at $3 lB-$3 1 C) is changed to 
point to our handler vector table. The IOCB set up 
for the printer therefore directs the program to one of 
our handlers rather than to the Atari OS handlers for 
printer operation. 

One problem is encountered in such an arrange­
ment: the device table is re-initialized whenever the 

-.)f.- Software for. the Atarit -.)f.­
X . _ _ SPELLBOUND__~--
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system reset button is pushed . Unless we can put our 
handler vector table address back into the device 
table at that time, we would have to do a separate 
re-initialization step . Fortunately the OS system reset 
sequence uses certain page zero vector locations for 
initialization purposes. One is for cassette operation 
initialization (CASINI at $0002-$0003), and one is 
for disk operation (DOSINI at $000C-$000D) . 
Depending upon which we are using (disk or 
cassette) we can set this vector to point to a short 
routine that re-establishes our handler vector table 
address . By also transferring the original content of 
the page zero initialization vector, we can then send 
the program off to do whatever it was originally 
supposed to do so that everything will operate pro­
perly. The following brief description of the opera­
tion of the parallel printer handler shows how these 
facts are incorporated into the program. 

The six bytes at $067A-$067F control the 
driver's hookup to the OS after a system reset. The 
bytes labeled LO and HI are used to store the 
initialization entry location (for the program - or 
cartridge - that will use the printer driver), which is 
read from $000C-$000D (DOSI I) during initializa­
tion. The segment in $0680-$068E is the handler vec­
tor table that points to the appropriate subroutin in 
the driver (address- I). The byte of $068F is used as a 
counter for the line length. The subroutine 'OPEN ' 
sets up the 6520 PIA port B as an output port. The 
subroutine 'WRITE' is the actual printer driver. 
The byte at $06D2 determines the line length, and is 
set to the des ired number of characters per line plus 
one . As written, the program is set for a line length 
of 78 ; the byte is set to 79 ($4F). It can be set for 
any line length up to 254. 

The printer driver looks for the Atari code for 
RETUR , which is $9B, and converts it to the 
ASCII code of $OD. This is the only ATASCII 
(Atari ASCII) code that is decoded by the driver. 
The ATASCII and ASCII codes for letters, 
numbers and most punctuation and symbols are the 
same, and other conversions do not seem necessary . 
The driver assumes that the strobe is high to low. If 
your printer strobes from low to high , change the 
following: 
06B9 AO 00 0033 LDY #SOO 
06BB 29 FF 0034 AND #S7 F 
06CO 09 80 0036 ORA #SBO 
If your printer automatically outputs a line feed after 
a carriage return, change $06D7 from $0A to $00. 

Th segment at BI IT is the initialization 
subroutine. This sets $000C-$000D (DOSI I) t 
point to the handler setup subroutine, and puts the 
original content of DOSINI in LO-HI. If you are 
not using DOS, then change $06£3 and $06EF from 
$0C to $02 and $06£8 and $06F3 from $OD to $03. 
This sets the program up for cassette op ration and 
initialization. If you are using the driver with 
BASIC , you can initialize it by using the USR in­
struction pointing to BINIT (1761 decimal). This 

suppli s the necessary PLA command for the USR 
in truction. If you initialize it from a machine 
language program , do a JSR to INIT ($06£2) . If 
you are using a disk to load the printer routines, wait 
until the disk drive shuts off before initial izing the 
driver. For some reason that I have not tracked 
down, initializing the driver while the di k drive is 
running seems to inhibit it from turning off. There is 
no problem here once the printer driver initialization 
is complete. 

The segment HANFX is the one th at re­
es tablishes contact with the OS. This is run during 
initia1ization, and is called after a system reset. The 
only way to remove the driver from operat ion is to 
turn the computer off or change DOSI I ($000C-D), 
or CASINI ($0002-3) for cassette operati n, back to 
the values in LO-HI. 

Once initialized, the driver will operate with all 
BASIC commands that drive the regular printer 
routines. It will a lso work with all machine language 
pr grams that use the I/ O con trol block to drive the 
print r routin s. You may have to clear th printer 
and return the carriage to th left by ou tpuuing a 
RETURN (using the command ' LPRI T' in 
BASIC) after initialization. This will depend upon 
the particular printer that y u ar using . If you write 
a machine language program that outpUl to a 
printer, it will interface to either the Atari OS 
handlers or the one here if you go through the 
IOCBs. How ver, u ing rhe IOCBs requires a bit of 
programming ro set up the proper param tcrs. It is 
simpler to directly use the driver routine, without go­
ing through the CIO. This seems to be what is 
g nerally done on most oth r microcomput rs . In 
that case how v r , th program will not operate a 
prin rer con nected to the erial port. 

To use the parallel handler directl y in a machine 
language program , the handler program must be 
loaded into $67 A-$6FE. Then it must be initialized 
by a JSR INIT. This locks it into the y. tern . Before 
u ing the printer, th port must b initia lized by a 
J R OPEN. Th n ach characte r to be printed is 
placed in the accumulator (A) followed by a JSR 
WRITE. At th complet ion of the print d material, 
d a JSR CLO E (this onl y put ou t a R and may 
not be necessar d pending upon the printer used 
and the program) . A skeleton program would look 
like this: 
START JSR INIT 

JSR OPEN 
MAIN 

LDA CHAR 

JSR WRITE 


E D JSR CLOSE 
JMP EXIT 

You must be carefu l in assuming that a machine 
language program that supports printer output uses 
the 1/0 Control Blocks (IOCB's). For inst ance, the 

driv r wa writt n using the assembl er for th Atari 
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by Qualily Software. This program does support 
printer output, but il does not use the IOCB 's com­
pletely . The actual output that sends the character 
for printing calls the Atari WRITE handler directly. 
The calling address must be changed in such a case 
to point to the WRITE handler in this program . 

There is no reason that th joystick ports cannot 
be u sed as pseudo RS-232 ports as well, and thus for 
printers or other peripherals that require serial I/O. I 
expect to be writing a program for this in the near 
fulure in order to connecl a di gital input pad. One 
problem in the Atari for this may be the use of inter­
rupt processin g subroutines by the OS ; these may 
throw off any timing loops used for serial control. 
This might force one to inhibit th e interrupt s, or to 

use the timers in th e Atari for liming control. Who 
knows maybe th Int erface M od ul e isn ' t reall y 
necessary fo r flexibl e 1/0 with the Atari . 

0002 PON 
0003 ORG $6 7A 
000 4 * PR INTER DRIVE R 
0005 * C• Kl GS TON ( 19B0) 

06 7A 20 F4 06 0006 REENT JSR H ANFX 
06 70 4C 000 7 HEX 4C 

000B LO OS 1 
0009 HI OS 1 

0bB0 BF 06 AB 
06 DE 06 00 Hl HANTA AH EX BF06A8060E06 

068 6 flB 06 DE 
06 DE 06 0011 HEX AB06DE060E06 

06BC 4C 7B EE 0012 HEX 4C78EE 
0013 CTR OS 1 

0b9 0 A9 3"1 00 14 OHN LDA A' $3 0 
0b9 2 BO 03 03 0015 s Ttl $03"13 
069 5 A9 FF 0016 LDA H$FF 
069 7 BO 01 03 0017 STA $03"' 1 
0139 A A9 34 001B L 0 A #$34 
069C 80 "13 03 0~ 1 9 sTtl $0303 
069 F A9 B0 0020 LDA # $80 
06Al BO 01 03 002 1 STA $0301 
06 A 4 A0 01 0"122 AL CL 0 LDY It $0 1 
0 6 ti6 60 002 3 RTS 
061.\ 7 A9 00 0024 CL OS E LDA H $00 
06 A9 C9 9li 0025 WR I TE Cf.If' U9A 
06A!:l 00 02 0026 AN E PRT 
0nAO A9 00 002 7 LDA i$00 
06AF A2 04 002B PRT LOX #$04 
0t>H 1 AC 13 00 0029 ASY LDY $0013 
0tih4 00 F9 0030 BNE PRT 
06 H6 CA 0031 DEX 
06H 7 00 FB 0032 HNE BSY 
06b9 A0 B0 00 33 LDY H$B 0 
06H8 09 B"1 0034 OR ti A' $B 0 
0n HO BO 01 03 0035 STA $0301 
06C0 29 H 0036 ANO 11$7F 
0t>C2 BO 01 03 0037 STO $0301 
06C5 BC 0 1 03 003B STY $0301 
116C8 C9 00 0039 C~f' #$00 
06Cti 00 0E 00 40 BNE TEST 
06CC A2 B\il 00 41 DEL AY L x UB0 
0 CE Cfl 0042 DEL oo· 
06CF 00 FD 00 4 3 F1 NE DEL 
0601 A9 4F 00 44 LDA II $4 F 
0603 80 BF 06 00 45 sTfl CTR 
0606 A9 0a 0046 L DA i1$0A 

0608 00 05 004 7 ANE PRT 
06D A CE BF 06 00 48 TEST DEC CTR 
0600 rn CB 0049 BEO CLOSE 
0f>DF 00 C3 00 50 BAC K BNE AL CL 0 
0fiE 1 fi9 0051 BIN I T PL A 
06E2 A5 0C 0052 IN I T LDA $0C 
06E4 BO 7E 06 0053 STA LO 
06E7 AS 00 0054 LDA $00 
l:lbE9 BO 7f­ 06 0055 STA HI 
06EC A9 7fl 0056 LDA HREE N T 
06EE B5 0C 00 57 STA $"1C 
06H! A9 06 0058 LDA i>REENT 
06F2 B5 00 '1059 sTtl $00 
06 F 4 A9 B0 0060 HANFX LOA UB 0 
06F6 80 1f:l 03 0061 STA 10318 
06F9 A9 06 0062 LDA #$06 
06FH BO lC 03 0063 STA $031C 
06FE 60 0064 RT S 

SYM BOL TABLE 
REENT 067A LO 067E HI 067F 
H4NTAB06B0 CTR 068F OP EN 069 0 
ALCL O 06A4 CLOSE 06A7 WR I TE 06A9 
f'RT 06AF BSY tl6B 1 DELAY 06CC 
DEL "6CE 
BIN I T 06El 

TEST 
IN I T 

060A 
06E2 

BACK 
HANFX 

060F 
06F4 © 

N-rEDwP.. 

Please send me your: 
D SK to 16K RAM expansion kit ($79.00) 

(M y check is enclosed ) 
D Software Catalog 

STATE ZIP 

Send to: ~ rnOSAIC 
ELECTRONICS 

P.O. Box 748 (CC ) Oregon City , Oregon 97045 
Mosaic Electronics is in no way alf1l1atcd with Atari 
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Double· Density 
Graphing 
OnTheO.S.l.ClP 

When analyzing data or trying Lo understand an 
algebraic equation, a quick X, Y plot is often an in­
valuable first step . The O.S .I. ClP, despite its ex­
tensive graphics character set, doesn t particularly 
lend itself Lo graphing because of its cramped 24 x 24 
video format. 

One way to ease the crowding and double the 
resolution of a plot is to make use of graphics sym­
bols that divide each square into quarters . I've writ­
ten a program in BASIC that does this qui kly and 
neatly (Fig. 1) . As written it can stand by itself or, 
with slight modifications , function as a subroutine 
called up by a number-crunching main program. 
The effective display is increased to 40 x 40 bringing 
it into the range of usefulness for many scientific and 
business applications . 

The program is designed first to scale the input 
data array , DA(I), between 0 and 40 (lines 5260 
-5332) and put the results into array DY(I) . Datasets 
with a difference between maximum and minimum 
values of more than 40 are condensed and smaller 
ones expanded on the graph . Both positive and 
negative values now will be plotted above the X-axis . 
Actual high (YH) and low (YL) values are saved and 
printed by line 5900 to give an idea of absolute as 
well as relative magnitudes. Next , 40 locations on the 
video display are computed for the scaled points . 
This must be done two points at a time because 
several symbols can be used to represent the pair, 
depending on whether they are equal , different by ± 
1, or neither. Lines 5340 - 5780 code for the selection 
of the correct symbols. Figure 2 shows a decision tree 
that depicts how the choice is made . Since the first 
point of the pair automatically has an odd X-value 
(1,3,5,. .. 39) and the second an even value 
(2,4,6,. .. 40), only Y-values need be evaluated as odd 
or even. Based on the following table of possible X,Y 
coordinates, the correct quadrants are chosen for 
each square: 

QUADRANT STATUS EXAMPLE 

LEFT BOTTOM X ODD, Y ODD (1 ,1) 
LEFT TOP= XODD, Y EVEN (1,2) 
RIGHT BOTTOM X EVEN, Y ODD (2,1) 
RIGHT TOP= X EVEN, Y EVEN (2,2) 

Gory Boden, 
Norrogorrseti, RI 
Line 5800 computes the video display locat ions 
rounded to the nearest integer. 

The axes are drawn by lines 5210 - 5252. I also 
include a background grid (lines 5100 - 5130) to help 
read the plotted curve, but this may be d leLed eas ily 
if not needed. The purpose of lin es 6000 - 6030 is to 
check for a "return" that when found causes a 
recycling to the start. 

None of this would be any good wiLhout a curve 
to plot. Line 210 is where the us r enters his equa­
tion (or READ statement for data input) before run­
ning the program . DA(I), the data array, remains 
unaltered in case it is needed elsewhere. Any number 
of variables supplied by the user and/or program 
may be used so long as they ar assigned before line 
210 . Figure 3 shows a graph of DA(I) = 

SIN(VX)-COS(I/Y) where X = 3, Y = 6.3, and I 
goes from 1 to 40 . Note that the scaled value of the 
34th point is zero and that a blank spot is placed on 
the X-axis under the previous point. 

The program occupies about 1700 bytes of 
RAM, but by dropping all the extras -- remarks, 
header, instructions, etc. -- it can fit into about 1 K 
of memory. Running time is around 8 seconds, 
much of it spent scaling and drawing th 
background; the curve plots out rapidly . 

Four extensions of this routine come to mind 
which you may want to make to adapt it for your 
own purposes: 

1. adjust axes to show negative plot quadrants 
2. 	overplot more than one curve on the same 

graph 
3. 	extend the X-axis with a second plot 

showing points 41 - 80 
4. fill in below the curve to make a bar chart 
In conclusion , this routine takes a big step 

toward relieving the C 1 P 's small display problems 
when graphing. It is compact and quick , leaving 
plenty of memory to use for other things. 



• • 

• 

• 
• 

• 

• 

I 

87 COMPUTE!'ebruory, l 81 Issue 9 

80 	 PR I NT"HIT 'RETURN' AFTER PLOT TO RECYCLE 

TART 

IS POl:ST A! 

POI NT U? 

G RAPlll S S\ ' M llU L 
A~' D N MH EH 

JS PO I:>T 8? 

c:11A1•1-11 .s s n11101 . 
A=>I> ~ ~lll E lt 

C:O:-IT l:S F. 

Fig. 2. Decision tree for selecting correct graphics 
symbols. 
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Figure 3. 

Double-density Plo t On The 

O.S.I. ClP. 

10 	REM--DOUBLE-DENSITY GRAPHING ON THE ClP 
20 	 REM--BY G. BODEN; 9 DEC 1980 
30 	 REM--ENTER YOUR EQUATION ON LI NE 210 
40 REM--THE Y-AXIS IS AUTOMATICALLY SCALED 

FROM 0 TO 40 
50 REM--AND 40 POINTS ARE PLOTTED ON THE 

Y-AXIS 
60 	 FORI=lT025:PRINT:NEXT 
65 	 PRINT"************************" 
70 	 PRINT"DOUBLE-DENSITY PLOTTING" 
72 	 PRINT"ON THE O.S.I. CHALLENGER" 
74 	 PRINT"************************":PRINT 

:PRINT 

100 
120 
130 
200 
210 
220 

4900 

5000 
5100 
5120 
5125 
5130 
5210 
5220 
5230 
5240 
5250 
5252 
5255 
5260 
5270 
5280 
5290 
5292 
5300 
5305 
5310 
5320 
5330 
5332 
5335 
5340 
5500 
5510 
5520 
5530 
5540 
5550 
5560 
5570 
5580 
5590 
5600 
5610 
5620 
5630 
5640 
5650 
5660 
5670 
5680 
5690 
5700 
5710 
5750 
5760 
5770 
5780 
5800 

5900 
5910 
5920 
5930 
5990 
6000 
6010 
6020 
6030 
6040 

TO BEGINNING":PRINT:PRINT 

DIMDA(50):DIMDX(50):DIMDY(50) 
INPUT"ENTER X";X 
INPUT"ENTER Y";Y 
FORI=lT040 
DA(I)=SIN(I/X)-COS(I/Y) 
NEXT 

REM--DRAW THE GRAPH AXES 
POINTS 

FORI=lT025:PRINT:NEXT 
G2=53446:FORJ=lT020 
FORI=lT020 
POKEG2+I,207:NEXTI 
G2=G2+32:NEXTJ 
FORG=53446T054054STEP32 
POKEG,157:NEXT 
G=54086:FORI=lT020 
POKEG+l,155:NEXT 
POKEG,166 

AND REFERENCE 

T=l77:POKEG+5,T:POKEG+l0,T:POKEG+l5,T 
REM--SCALE THE DATA 
YH=DA(l) :YL=YH 
FORI=lT040 
IFDA(I) >YH THENYH=DA(I) 
IFDA(I) <YL THENYL=DA ( I) 
NEXT 
YR=YH-YL 
NF=0:IFYL <0 THENNF=ABS((YL/YR)*40) 
FORI=lT040 
DX ( I)=I 
DY ( I)=INT((DA(I)/YR)*40+NF+ .5) 
NEXT 
REM--PLOT OF CURVE 
I=l 
IFINT(DX(I)/2)*2 >=DX(I) GOT05670 
IF I NT(DY(I)/2)*2=DY(I) GOT05600 
IFDY(I) <> DY(I+l) GOT05550 
SY=l54:GOSUB5800 
GOT05750 
IFDY(I) <> DY(I+l)-1 GOT05580 
SY=l70:GOSUB5800 
GOT05750 
SY=l67:GOSUB5800 
GOT05670 
IFDY(I) <>DY(I+l) GOT05630 
SY=l55:GOSUB5800 
GOT05750 
IFDY(I) <> DY(I+l) GOT05660 
SY=l69:GOSUB5800 
GOT05750 
SY=l68:GOSUB5800 
DY (I) =DY ( I+l) 
IFINT(DY(I)/2)*2=DY(I) GOT05710 
SY=l65:GOSUB5800 
GOT05750 
SY=l66:GOSUB5800 
IFINT(DX(I)/2)*2 >=DX(I) GOT05770 
I=I+l 
I=I+l:IFI >40 GOT05900 
GOT05500 
POKEG+INT((DX(I)/2)+.5)-32* 
INT((DY(I)/2)+.5),SY:RETURN 
GOSUB6000 
PRINT"HI="YH;"LO="YL 
GOSUB6000 
GOT0120 
REM--LOOK FOR <CR> 
POKE530,l:K=57088 
POKEK,223:IFPEEK(K)=247THEN6030 
GOT06010 
POKE530,0:RETURN 
END 
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A Small 
Operating 
System: 
OS65D 
The Kernel 

Part 2 of 3 
Tom R. Berger 
School of Moth 
University of Minnesota 
Minneapolis, MN 
Subroutine Descriptions 
Table 3 is a short memory map of the kernel. In this 
section we examine some of the subroutines in the 
map in more detail because they are either useful or 
interesting. The operating system input/output sec ­
tion will be discussed in some detail in another arti­
cle, however, three subroutine addresses are vital for 
understanding the kernel subroutines. These are 
listed below. 
$2339 Input a character without echo to output. 
$2340 Input a character with echo to output. 
$2343 Output a character. 

Input and output for these subroutines is set by the 
1/0 command. 

Most programs are greatly enhanced if they can : 
(1) give instructions or state questions for users; (2) 
receive replies or input from users ; and (3) convert 
ASCII hex input to binary and vice versa. The 
kernel contains subroutines to perform these func­
tions. Below are some of the useful routines in the 
kernel. 
Carriage return, line feed ($2D6A) 

This routine sends a carriage return followed by a 

line feed to the output ($2343). It preserves the 

X-and Y- registers and uses no Z-page locations. 


Output a string of embedded text ($2D73) 

Assume we have the code listed below. 

XXOO 207320 JSR S2D73 
XX03 484921 HI! 
XX06 00 
XX07 A200 LDX #$00 
Suppose this segment of code is embedded in our 
machine language program and the computer is ex­
ecuting instructions just prior to address $XXOO. 

When $XXOO is encountered, the computer jumps to 
the kernel subroutine at $2D73. This subroutine 
treats every byte from $XX03 onward as ASCII text 
to be sent as output ($2343) until the next $00 is en­
countered. The code above sends the message 'HI!' . 
Once output is stopped with a $00 (in this case at ad­
dress $XX06), control is returned to the main pro­
gram at the next address (in this case $XX07) where 
execution continues. 

Both the Y-register and the Accumulator are 
destroyed by this routine, but the X-register remains 
intact. Z-page locations $E3 and $E4 p int to the ad­
dress (low byte-high byte) before the beginning of the 
embedded text ($XX02 in the example above). Thus, 
up to 254 characters may be sent out by this routine. 
More characters may be sent by repeat dly calling 
the subroutine . 

L ine buffer input ($2C98) 
The buffer is in $2E1E to $2E2F. The subroutine 
begins with a carriage return ($OD) and line feed 
($0A). Further, a carriage return terminates input 
and is stored in the buffer. Therefore , the user may 
input up to 17 additional characters in the buffer. 
Backarrow ($5F) is the standard erase character used 
by OSI so that from the polled keyboard (shift­
locked) Shift-0 erases a character. If you disassemble 
this subroutine you will see a clever use of the 
routine $2D73. It is used to output backspaces and 
spaces in order to erase characters on output. Input 
is obtained via the subroutine $2340 and subroutine 
$2D6A is called to send out a carriage return 
followed by a line feed. 

This program destroys all registers. It uses only 
Z-page locations via $2D73. At $2C9B it resets the 
line buffer output terminator at $2CED. 
Line buffer output ($2CE4) 
Each time this routine is called, it returns the next 
character in the line buffer in the Accumulator. The 
line buffer pointer ($2CE5) is the operand of an 

LDY #NN instruction at $2CE4. Locations $El and 
$E2 in Z-page point to the beginning of the line 
buffer and the Y-register is used to index the buffer. 
After the seventeenth character the buffer will return 
a carriage return in the Accumulator. The subroutine 
leaves only the X-register intact. 
ASCII hex to binary nibble ($2D3D,$2D40) 
If entered at $2D3D, this routine will r ad the next 
buffer character ($2CE4), or you may enter the sub­
routine at $2D40 with an ASCII hex digi t in the 
Accumulator. It will return with a binary number 
(0-15) in the first four bits of the Accumulator and 
O's in the upper four bits. If entered at $2D40, it uses 
no Z-page locations and leaves the X- and Y-registers 
intact, provided there is no error. If something other 
than an ASCII hex digit is read, subrou ti ne $2CA4 is 
called to output an error · umber 7 ( yntax Error) . 
Further, return will occur to the controll ing software 
system via the link set in the jump at $2 4E. 



OSI SOFTWARE FOR OSI OSI 

A JOURNAL FOR OSI USERS!! 

The Aardvark Journal is a bimonthly tutorial for OSI 
users . It features programs customized for OSI and 
has run articles like these: 

1) Using String Varia bles. 


2) High Speed Basic On An OSI. 


3) Hook ing a Cheap Printe r To An OSI. 


4) An OSI Disk Pr imer. 


5) A Word Processor For Disk Or Tape Machines. 


6) Moving The Disk Directory Off Track 12. 

Fou r back issues already available! 
$9 .00 per year (6 issues) 

NEW SUPPORT ROMS FOR BASIC 

IN ROM MACHINES 


ClS - for the ClP only, this ROM adds fu ll 
screen edit functions (insert, delete, change 
characters In a basic li ne .), Software selectable 
scro ll windows, two instant screen clears (scroll 
window only an d full screen .), software choice of 
OSI or standard keyboard format, Be ll support, 
600 Baud cassette support, and a fe w other 
features . It Pll! gs in in p lace of the OSI ROM. 
NOTE : this ROM also supports video conversions 
for 24, 32, 4S, or 64 characters per li ne. All that 
and it se ll s for a measly $39 .95 . 
C1E/C2E for C1/C2/ C4/CS Basic in ROM ma· 
ch ines. 
This ROM adds full screen editing, software 
selectable scroll windows, keyboard correction 
(software selectable) , and contains an extended 
mach~ne code mo nitor . It has breakpo int utilities, 
machine code load and save, block memory move 
and hex dump utilities. A must for the machine 
code programmer replaces OSI support ROM . 
Speci fy system $59.95 

DISK UTILITIES 
SUPER COPY - S ingle Disk Copier 
Th is copy program makes multiple copies, 
cop ies track zero, and copies all the tracks 
that y our memor•; can ho ld at one time ­
up to 12 tracks at a pass . It' s almost as fast 
as du al disk copying. - S15 .95 
MAXIPROSS (WORD PROCESSOR) - 65D 
polled keyboard only - has ylobal and line edit, 
right and left margin justification, imbedded 
margin command s, choice of sing le, double or 
triple spacing, file access capabilities and all the 
features of a major wo rd processor - and it 's 
only $39 .95. 

P.C. BOARDS 
MEMORY BOARDS!I - for the C1P . - and they 
contain parallel ports! 
Aa rdvarks new memory board su pports SK 
of 2114' s and has provision for a PIA to give a 
parallel ports I It sells as a bare board for $29 .95 . 
When assemb led, the board p lug s into the expan· 
sion connecto r on the 600 board . Avai lable now l 

PROM BURNER FOR THE ClP - Bu rns single 
supply 2716's . Bare board - $24 .95 . 
MOTHER BOARD - Expand your expansion 
connector from one to five connectors or use it 
to adapt ourClP boards to your C4/SP. - $14.95. 

ARCADE AND VIDEO GAMES 

ALIEN INVADERS with machine code moves­
for fast action. Th is is our best invaders yet . The 
d isk vers ion is so fast that we had to add selec t· 
ab le speeds to make it playable . 
Tape· $10 .95- Disk - $12 .95 

TIME TREK (SK) - real time Startrek act ion. 
See your torpedoes move across the screen I Real 
graph ics - no more scrolling displays. S9 .95 

STARFIGHTER - a real time space war where 
you face cruisers, battlesh ips and fighters using a 
variety of weapons. Your screen contains work ­
ing instrumentation and a real time disp lay of the 
al ien ships. $6 .95 in b lack and white. $7 .95 in 
color and sound . 

MINOS - A game with amazing 3D graphics. 
You see a maze from the top, the screen blanks , 
and then you are in the maze at ground level 
finding your way through on foot . Realisti~ 
enough to cause claustrophobia. - $12.95 

ADVENTURES 
Adventu res are interactive fantasies where you give the 
computer plain Engl ish commands (i.e. take the sword, 

look at the control panel.) as you explore alien cities, 
space ships, ancient pyramids and sunken subs. Average 

playing t ime is 30 to 40 hours in several sessions. 
There is literally nothing else like them - except 

being there yourself. We have six adventures available. 
ESCAPE FROM MARS - Explore an ancient 

Martian city while you prepare for your escape. 
NUCLEAR SUBMARINE - Fast moving 

excitement at the bottom of the sea. 
PYRAMID - OLl r most advanced and most 

challenging adventure . Takes place in our 
own special ancient pyramid. 

VAMPIRE CASTLE - A day in old Drac's 
castle . But it's getting dark outside. 

DEATH SHIP - It's a cruise ship - but it ain't 
the Love Boat and survival is far from certain. 

TREK ADVENTURE - Takes place on a 
familiar starship. Almost as 

good as being there. 

$14.95 each 

SCREEN EDITORS 
These programs all allow the editing of basic 
lines. All assume that you are us ing the standard 
OSI video d isp lay and polled keyboard. 
ClP CURSOR CONTROL - A program that uses 
no RAM normally available to the system. (We 
hid it In unus e d space on page 2) . It provides 
real backspace , insert, delete and replace func­
tions and an optional instant screen c lear. 
$11 .95 
C2/4 CURSOR. Th is orie uses 366 BYTES of 
RAM to provide a fu ll screen editor . Edit and 
change lines on any pa rt of the screen. (Basic in 
ROM systems only.) 
FOR DISK SYSTEMS - (65D, pol led key · 
board and standard v ideo on ly .) 
SUPERDISK . Contains a bas ic text ed itor wi th 
fu nct ions simil ar to the above programs and also 
contains a renumberer, variable table maker, 
search and new BEX EC• programs. The BE XEe• 
provides a directory, create , delete, and change 
utilities on one track and is worth having by 
itself. - $24.95 on 5" d isk - 526 .95 on S" . 

AARDVARK IS NOW AN OSI DEALER ! 

Now you can buy from peop le who can support 
your machine . 

- THIS MONTH 'S SPECIALS-
Superboard 11 $279 
C1P Model II 429 
C4P 749 

... and we'll include a free Text Editor Tape 
with each machine I 

Video Modification Plans and P.C . Boards 
for C 1 P as low as $4.95 

This is only a partial li sting of what we h ave to offer . We now offer over 100 programs, data sheets, ROMS, and boards 
for OSI systems. Our$1 .00 catal og lists it all and contains free program listings and programming hints to boot. -Aardvark Technical Services• 1690 Bolton • Walled Lake, Ml 48088
OSI (313) 699-3110 or (313) 624-6316 OSI 
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A much more useful routine which does the 
same thing occurs in the ROM machine monitor at 
$FE93. This latter routine is entered with the hex 
digit in the Accumulator. It returns with the same 
data as before except in the case of an error, where 
$80 is returned in the Accumulator. The ROM 
subroutine leaves th · X- and Y-registers unchanged 
and uses no Z-page locations. 

Full byte binary buffer read (S202E) 

This routine reads two hex digits from the line buffer 

and returns with a binary byte in the Accumulator. 

It calls $2D3D and therefore has the error procedure 

of that routine . It uses $EO as a temporary storage 

location and affects other registers via subroutine 

$2CE4. 


Full binary address read ($2023) 

By calling $2D2E twice, this subroutine reads four 

hex digits from the !in buffer and stores them as a 

two byte binary address in Z-page locations $FE and 

$FF (low byte-high byte). 

Nibble to hex digit ($209B) 

This subroutine converts the first four bits in the Ac­

cumulator into an ASCII hex digit and outputs this 

digit via $2343. It returns with the hex digit in the 

Accumulator, uses no Z-page addresses, and I aves 

the X- and Y-registers the same . 


One byte binary to two hex digits ($2092) 

By calling $2D9B twice, this routine outputs via 

$2343 the contents of one full byte binary (in the Ac­

cumulator) as an ASCII hex two digit number . It 

preserves the X- and Y-registers and uses no Z-page 

locations . The Accumulator is destroyed . 

Error output ($2AC4) 

If called, thi subroutine will reset the 10 flags to the 

default value, it will disengage the disk head, and it 

will output "Error # N" where N is a hex digit 

equal to the first four bits in the Accumulator. 

Presumably since an rror has occurred, it does not 

matter which registers have changed. 

Stack and Z-page swapper ($2CF7) 

This subroutine swaps locations $0000-$01 FF 

(Z-page and the stack) for locations $2F79-$3278 

respectively. It returns with the Accumulator and 

Y-register changed and the X-register equal to 0. 

When BASIC is res ident , OS65D keeps a Z-pag and 

stack separate from BASIC. When the Extended 

Monitor and Assembler are resident , OS65D and the 


Extended Monitor keep a Z-pag and stack separate 

from the Assembler. 


Shall we swap? ($2050) 

If the contents of $00 are zero the swapper is called 

otherwise this subroutine return with the contents of 

$00 in the Accumulator and no other changes. 

BASIC and the Assembler keep nonzero values in 

$00 while OS65D and the Extended Monitor keep 0 

in $00. Thus software can recognize whether or not 

to swap Z-page and the stack . 


Symbol checker ($2058, $205B, $205E) 
This subroutine reads the buffer to see if th next 
character is ' = ' ($2D58), ' , ($2D5B), or 'I 
($2D5E). lf an error occurs the routine behaves as 
($2 D3D) does r turning to system software con­
trol after error Number 7 (Syntax Error). lt calls 
subroutine $2CE4 and uses Z-page location $EO for 
temporary storage . This routine uses a standard pro­
gramming trick of masking 2-byte OPcodes by using 
a 3-byte BIT instruction . 

This conclud s a descript ion of th · more useful 
subroutines in the kernel. Most routine ar not dif­
ficult to decipher. A few have mildly complex flow. 
The three most involved are: $2A84, The command 
processor; $2C98, The line buffer input ; and $2DA6, 
The DIRECTORY search. These subroutines are 
described via flowcharts in Figures 2 to 4. These 
flowcharts should make it possible to understand 
disassemblies of the corresponding subroutines. 

TABLE .3 
MAP - OS65D KERNEL 
2A4B 

Output an OS65D error # then return to 
linked software (link i via a jump at 2A4E) . 

2A51 
OS65D Start-up address . 

2A70 
Set up the return to software addre s at 
2A4E. Set to 20D7 at 20Dl in BA. ct to 
1532 at 152C in ASM . t to 1756 at 1J73 l in 
in EM. Set to 2A51 a t 2A54 in OS65D. 

2A84 
OS65D Command Processor : called by 
2A51. Commands in a table at 2E30 ­
2£77 . 

2ACO 
Output ERR# 7: 'SYNTAX ERR R IN 
COMMAND LINE. I 

2AC4 
Error message. Enter with error # in 
accumul ato r . Resets I/O flags. Dis ngages 
disk head . 

2ADE 
Command A . Load Tracks 5 6 and 7, 
then run the Assembl r . Jumps to sta rt 
at 1300 . 

2AE6 
Command BA. Load Tracks 2 3, and 4, 
then run BASIC. Jumps to stan at 20E4. 

2AEE 
Load from the disk th track numb ' rs 
requested by a command routine starting at 
0200 and continuing for 3 tracks. 

2Bl 1 
Command CA. Call a track and cct r from 
the disk to memory. 

2B1A 
Engage head , read a sector to memory , 
then disengage the head. 
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2B2.3 
Command D9. Disable error #9 in the disk 
routines. This routine is not called in 
my version of OS65D. It may be cal led by 
changing the address in th COMMAND 
DIRECTORY. 

2B29 
Command DI. Give a sector map of a track. 

2B2F 
Command EM. Load Tracks 5, 6, and 7, 
then run Extended Monitor. Jumps to start 
at 1700. 

2B.37 
Command EX. Load an entire disk track to 
memory for ·xamination. 

2B46 
Command GO. Start a machin program at 
specified address. 

2B55 
Command I . Initialize a track or the 
whole disk. 

2B68 
Text: 'ARE YOU SURE? ' 

2B8.3 
Command IO. Change the I/O flags . 

2BA7 
Command LO . Load a named disk file to 
memory. 

2BC6 
Command ME. Sets the vector for memory 
input and output . 

2BDD 
Command PU. Puts named file on disk. 

2BFD 
Command RE. Returns from OS65D to 
linked software. If softwar is not in 
memory, rel urn set to 2ACO for error #7 
out. Settings as follows: ASM to 1303; EM 
to 1700; BA to 20C4; and M to FEFC 
(which jumps to FEOO) . 

2C22 
Command XQ. Load (starting at 3179) 
and execute (starting at 317E) a named 
program 

2C28 
Command SA. Save memory on a specified 
sector and track of the disk. 

2C4.3 
Command SE. Select a disk drive 
(A B,C D,) . 

2C60 
Get the disk ready for a read or write 
on a given sector and track. 

2C70 
Buffer loade r. Set the disk start vector 
to 3179. Engage the disk head. 

2C8.3 
Advan e head one crack. Check for the 
la t track in a file. Report error #D 
if a r ad go s beyond th la t tra k of the fil 

2C98 
Carriage return, line feed, then: 

2C9B 
Enter and edit a line in the OS65D line 
buffer at 2E1E - 2E2F. 

2CD.3 
Three mpty bytes . 

2CD6 
Routes input to the Indirect File. 

2CE4 
Read a line from the OS65D line buffer 
software, one haracter at a tim . 

2CF7 
Swapper routine. Switches 0-page and 
stack for 2F79 - 3178. 

2D2.3 
R ead 4 ASCII hex digits from the buffer and 
convert to 2 bytes of binary. Store in FE, FF. 

2D2E 
Read 2 ASC 1I hex digits from the buffer 
and convert to 1 byte binary in 
accumulator. 

2D.3D 
Read 1 ASCII hex digit from buffer and 
convert to 1/2 low byte binary in accum ula­
tor. Enter at 2D40 with digit in accumula­
tor to skip buffer read. 

2D50 
Swapper flag check. Initialize for a return 
to BASIC after an error message . (See BA 
addresses 20D7 and 20C7) . 

2D58/2D5B/2D5.3 
Check character to see if it is ' = ', ',', 

or '/'. Three entry points. Two hidden by 
BIT instruc tions. 

2D6A 
Carriage re1urn 11nd line fe d . 

207.3 
Display embedded text. Display text from 
the JSR 2D73 instruction until the next 
null (00). 

2D92 
1 byte binary in accumulator is converted 
to 2 ASCII hex digits and displayed in order. 

2D9B 
Low half byte binary in ac umulator is 
convened to I ASCII hex digit and 
displayed. 

2DA6 
Directory search. The cod from 2DA6­
2El D earcl1"s the DISK DIRECTORY to 
match a Iii name in the OS65D Buffer 
with one in the DIRECTORY. When a 
match is found , the track number of the 
file are aved: last track in OOE5; first 
track in th accumulator. [fa track numb r 
(rather than a file name) is given then the 
track number is read from the lin buffer. 
This routin e is used by PU and LO to pro­
cess th DISK DIRECTORY. 
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2E1E-2E2F 
OS65D Line buffer. 

2E30-2E77 
OS65D Command directory. 4 bytes per 
command . First two bytes = First two 
ASCII letters of Command . Second two 
bytes = Address of routine - 1. 

2E79-2F78 
DISK DIRECTORY buffer. 

2F79-3078 
Buffer for Swapper. Swapped 0-page and 
stack put here. 

3179-317 A 
Source file start address. (317F if no disk 
buffers , 3D7F for one buffer, and 497F for 
two buffers. Address as low byte - high 
byte . 

317B-317C 
Source file end address. Address as low byte ­
high byte. 

317B-317C 
Source file end address. Address as low 
byte - high byte. 

317D 
Number of disk tracks needed to score 
source file . 

317E 
Null (00) . 

OS65D COMMAND DIRECTORY 
LOCATION COMMAND ROUTINE ADDRESS 
2E30 AS DD 2A 
2E34 BA E5 2A 
2E38 CA 10 2B 
2E3C D9 BF 2A 
2E40 DI 28 2B 
2E44 EM 2E 2B 
2E48 EX 36 2B 
2E4C GO 45 2B 
2E50 HO 62 26 
2E54 IN 54 2B 
2E58 IO 82 2B 
2E5C LO A6 2B 
2E60 ME C5 2B 
2E64 PU DC 2B 
2E68 RE FC 2B 
2E6C XQ 21 2C 
2E70 SA 27 2C 
2E74 SE 42 2C 

COMMAND PROCESSOR (S2A84) 

Reset COMM AN D 
DIR and 8 FF 

poin lcr" 

P u 1 UIJ\ ad d r 
OU "TAC K 

yes 

lt c.u l Buff 
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OPERATI G SYSTEM ORGANIZATION 
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DIRECTORY SEARCH (S2DA6 , S2DCE) 

S2 DCE 

Hcscl DIR 
plr 

Set B FF 
plr to 

F IL ENA '.\I E 
start 

i\lovc 
DIH ptr 
to nex t 
en tr y 

In er 
SECTOR 

N 

Head BUFF 

In er 
Diii ptr 

110 

S2DA6 

Set last 
T RA CK if 

10 76 

Set BUFF ptr 
10 FILENAME 

star t 

Put 76 
at om 

start 

Head 
THACK # 

from 
B FF 

RTS 

Sa\'c B FF ptr 

Set DISK 


SECTOR # 

to 0 


Send 

ERR #C 


Ch :o n;.:c 
10 

PAC E 

Set UIR 
LOAD ptr 

LOAD DIR 
E TOR 

Reset DIR 
plr 

FIGURE 4 

Get first 
and last 

THA C K r1 
from UIH 

HTS 
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Book Review 

SERVICING DATA 
FOR COMPUTER 
BOARDS600 
AND610 
Published by Howard W. Sams 
and Company, Inc. 
8112 x 11" Soft cover, 36 Pages, $7.95 
Review by Charles L. Stanford 
H oward W. a ms has long b n the premie r 
publi he r of elect roni se rvi data . Their Photufa ' l 

series cov rs vin ually every a udio and aud io-visua l 
component avai lable in the free world today . Their 
technical book line is likew ise ex tremely com prehen­
sive. Collaborating with them in the production of 
thi s service manual (and o n ' for the C4P) may w ·11 
have been one of the wi ser mo\'es OSI has made in 
the area of documentation. 

Don't get the idea that th is booklet is a ll things 
to all peo pie . As implied by the titl e, on ly the ba ic 
data ne ded for e ffective ··c rvi cing of the machin ry 
are included . But it's all th e re , including s hematics, 
block diagrams, oscillo cope waveforms , part. lists , 
and annotated photographs of th e boards. The text 
includes ·e rvicin g precaut ion , di sassembl y in truc­
tions, a nd a troubl eshootin g guide. 

The gu id e assumes a fa irl y thorough knowledge 
of servicing techniques . Beyo nd that, enough infor­
mation is p rov ided to isolate defective compo nents or 
board ·c::ctions includin g a chip-level memory t t. 

To a id in tra in g signals, va rio us compon nt n the 
achemat ic arc color-coded b y funct ion, such as video 
signals, RAM , crys tal osc ill ator sec tion , etc. 

The schem a tics and pho togra phs are on three-or 
fo ur-s ction fi Id-out sh ee ts , which minimizes t racing 
·ignal s from n ide of a page tu a nother . The 600 
and 6 10 boards a re shown s ·parately with j ac k J 1 as 
the common connector . 

The pa rt s li st shows both th e OSI des ignation 
for each omponent and a c ross selec tion chart for 
mos t. For xa mpl e, th e lC ·ha rt li sts eight manu fac­
turers a nd th ca pacito r cha rt three . Onl y a few 
items such as the ROM s a nd PROMs, rare !Cs 
some conn ecto rs, etc., show o nl y OSI' pan number. 

If you neve r expect t op n the case of your 
ClP don ' t bo th er with this book. But if like me, 
you enjoy th· " hardwa re" side of microcomputing, 
don ' t pas it up. © 

All About 
OSI 


BASIC-IN-ROM 

Refe rence Manual 

computell.: " ... any of several sections of 
this ve ry well presented manual are worth 
the purchase price" 
Aardvark Journal: " It is the book you were 
hoping was packed with your computer at 
the factory " 
PEEK(65): " in goes far enough... to hold the 
interest of adva nced programers as well as 
novices. " 

Complete, concise, accurate, detailed. 
US R(X). Bugs. Tapes: BASIC, auto load and 
homemade. Source code and variab le 
tab les above $0300. Memory maps: $00,01, 
02,AOOO-BFFF. Line-by-line desc ription of 
MONITOR in $FE,FF . 

$8.95 from your dealer 
or postpaid from me. 

Edward H. Carlson 
3872 Raleigh Dr. 

Okemos, Ml 48864 

OSI SOFTWARE 

RE fl NOT 1ou r o rtl!nar7 S:'A..=!.:F.EK ~ :::e Vt t.07REK 1G a non - stop 

DE OT 
0 

VI 
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Kll ngon c ruher•. Sar • , plnnet• ""J Black Holco a ll 
cu•t. be aYo 1ded --an:1 watch ou t f o r the Dc.omada)' Mac hined 
f' our c hallenging level• or plu1 11tt.h bonu.11 lite f o r h i gh 

a oore. lf you l l ke S'I'IJITREl o r TIKETREIC th l • 11 y ou r &ftlH I ••••• 19.95 
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flre control wh1le your hand:; are f ull Jutt 11n1 ng up 

7ow- a t ,ghts on the lBrget:11 The grsph l cs !n thls one wt ll : •:Ce you rorge t 

) ou're .s1tt1ng 1n rTont or 1ou r co~puter. Th r n leTels. • ••••• 9 , 95 


Bat ll e lhe n o t o r1 ou• Red Baronf 'tou r •qwi.dron conat. t a 
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ruel run• out . Three ie·ul• or d 1rrtc u1Ly. 1101 ' ll you 
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0 
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a • o 1ded • • you ract1 to oocplete your ci1u1 on in tl c:e. 
Each t:11:e t s dlrre r ent and eac h con tains over 200 ob.:it. c t n. ,,, •• t 7. 9S 

An enear tank 1 • p\ae 1nd'. t>.rrlerl on Uul batt.l erteld • 
'tou oust deatro1 the ene:i1 t.11.l'lk • to lteep the a.rea open. 
A• the 15a.:1e esoea on, th e o pen s p.cea rapldl1 d t aappear, 
:ak1ns the Job ::io re dt:'n cult . Two lneh o r d lrrtcull7 , 
tn Lnel 2 tney ' re la,y1r.g ez pl oa tve 21 nea 1 .....$?.95TAlll: 

A ra s t pac ed , rra.nt.1c c has e around the sc reen , trylna, to

GG I c 11tc h so::.e very elus t ve a r e;et s . It. ' s a :-ace asa1n s t the 
clock I'll • 7 ou t r y to r oll up the h1ghl!!Bt pO!l&tb\e score ,a•arlRG • P1ve leve ls o r play and bonus tl:ie r o r hlgh seo r el You ' ll 
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t ne Eart.h t • tn " p.lnl c l Saucers ar11 coo?n~ to o pen a new 
EAATH va. Pe ophbur!S'er !':'••non 1s e1 Can you Gt.O p thu1 Two lenl a o r 

1
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eha l hn&e. . •.•• t 6 . SO 
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BOB RETELLE 
IOOB WHITTAKER AD.,YP&ILANTI, Ml.48187 
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DATA MANAGER 


SAVE TIME. SAVE MONEY. 
Let JINSAM work for you. 

JINSAM data manager assists you by intellect­
ually manipulating records. 

No more will hundreds of valuable hours be 
spent searching for needed information. No more 
will hundreds of hours be spent entering and re­
entering information for various reports. 

With JINSAM you can truly transform your 
Commodore Computer into the "state of the art" 
data processing machine with sophisticated fea­
tures and accessories found nowhere. even at 10 
times the price. 

There are three disk based JINSAM. JINSAM 
1.0 allows fast and easy file handling, manipulation 
and report generation. JINSAM 4.0 was designed 
for the professional and contains features needed 
in the business environment, such as: JINSORT, a 
user accessible machine language son; compac­
tion/expansion of databases, merging databases 
and much much more. JINSAM 8.0 is our best. 
JINSAM 8.0 runs on the new Commodore 8032, 
80 column display computer. JINSAM 8.0 has 
all the functions of 4.0 plus additional features 
found only on the most sophisticated and expensive 
database management systems. 

JINSAM is a new breed of data processing soft­
ware. Powerful, sophisticated and easy to use. 
JINSAM has been thoroughly field tested. JIN­
SAM is now installed and saving its users 
valuable time and money in educational institu­
tions, research institutions and offices nation­
wide. 

JINSAM was designed with the user in mind. 
It is a forgiving system with help commands, 
prompts and utilities for recovering the bulk ofdata 
even after power failure, securi ty passwords for 
privacy, editing, reclaiming space, auto recall, re­
structuring, unlimited report formats , label printing 
and a choice of accessory modules all accom­
plished by a few keystrokes. 

JINSAM has 5 accessory interfacing modules: 
WORDPROPACK - Intelligent interface for 

WORDPRO 3 or WORDPRO 4 which creates 
variable block with data or up to 10 conditions 
based on database contents. Produce " dunning 
letters" , form letters , report to parent, checks, 
invoices, etc. 

MULTI-LABEL - Prints multiple labels per 
record with up to 2 lines for messages and con­
secutive numbering. Produce inventory, bulk mail 
labels, etc. 

*CUSTOM DATA FILES 
*CUSTOM REPORTS/LABELS 
*KEYED RANDOM ACCESS 
*FAST/EASY /MENU DRIVEN 
*MULTIPLE SEARCH KEYS 
*PRIVACY ACCESS CODES 
*WILD CARD SEARCH 

MATHPACK - global +, -, x, + , by another 
field or a constant, or zero a field. Sum fields in 
each record or running sum of single field in all 
records. Extract information or effect permanent 
change. Replace in same field or place in a wait­
ing field . 

D ESCRIPTIVE ST ATPACK - Determine 
mean, median, mode, standard deviation, variance, 
range. Generate histogram and produces Z-Score 
report. 

ADVANCED STATPACK - (you must also 
acquire DESCRIPTIVE STATPACK). Gener­
ates CROSSTABS (number of occurances); CHI 
SQUARE, LINEAR REGRESSION with 
graphic representation and prediction. LINEAR 
CORRELATION and SIMPLE ANALYSIS OF 
VARIANCE. 

All JINSAM accessories are accessed thru 
the JINSAM menu and require a security password 
to gain entrance. 

JINSAM gives the user FREEDOM OF 
CHOICE. Start with JINSAM 1.0 and upgrade 
at any time. Choose from the accessory modules 
available at any time. JINSAM Newsletter brings 
the latest updates, user input and keeps an eye on 
the future. 

JINSAM alone is reason enough to own a com­

puter. JINSAM can be found at Commodore 
dealers . Write for the dealer nearest you. 

The many feature. f JINSAM I O 8.0 

JINSAM 1.0 for 16K/32K CBM 2001. Requires 
CBM 2040 or COMPU/THINK disk - including 
oldest RO Ms. Menu Driven, ISAM - Indexed 
Sequential access method • Encripted PASS­
WORDS for privacy • Unlimited fields • un­
limited search criteria e 3 deep subsorts • 
.5 - 3 sec retrevial • editing • Auto Recall • 
Wild Card Capabilities; Reports: multiple head­
ings • paging • page numbering • item 
count. Labels: any size • 1-5 across • sheet 
or continuous. Utilities: Help commands • Re­
cover • Key Dump • Record Dump • De­
scriptor Dump • Restructure. 

JJNSAM 4.0 for 32K CBM 2001 with BASIC 
4.0 . Requires CBM 2040 with DOS 2. 1. Has most 

"JINSAM is the best Database 
Management System for the 

Commodore Computers !" 

of JINSAM 1.0 functions Plus + machine son 
with user access instructions • sort 1000 records 
in apx 10 secs • Global Compactior/ Expantion 
• Create new database from ex is ting database • 
merge databases. Includes MULTI-LABEL • 
4 deep subsorts. (Available Jan. 13, 1981) 

JINSAM 8.0 for Model 8032 with 80 Column 
screen. Requires 2040 or 8050 disk. Commercial 
Disk version for 80 Columns, JINSAM 4.0 func­
tions Plus + Displays report formats to screen. 
4 deep subsorts. (Available Jan. 1, 1981) 

nNSAM 11 • tndemork or JIN! MICRO-SYSTEMS, lae. 
Word Pro 11 • trademork or Proreuloaol Saftw""' lac. 
CBM 11 a trademark or Commodore Bulaeu Mocblaes. 

JINSAM Data Manager 

for Commodore Compute rs 

- Additional Information 

- J in am Demo Disk ($ 10. pl~ tax ) 

_ Users G uide 1.0 ($25 plus ta~) 

Please send to: 

Name - ------------­

Position - -----------­

Company 

Address -------------­
City, State, Zip ______ _____ 

Phone ( 

Computer, Disk 

JINI MICRO SYSTEMS, INC. 
Box 274 e Riverdale , NY 10463 

Deale r inquiry welcome 
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Contour 

Plotting 

Neal E. Reid 
Parkside High School. 
Dundas. Ontario 
In the July/August issue of COMPUTE (p. 73) John 
Winn showed how to use the 2022 printer to produce 
graphs of functions of one variable, f(x). Two 
feature of the printer made it possible to increase 
the resolution from that of a printed character to that 
of a single printer matrix dot. First of all, the user 
can define special characters to print any one of the 
matrix dots alone in the character space. Secondly, 
because of the variable line spacing on the printer, 
the character and thus the matrix dot can be printed 
anywhere on the paper. 

The object of this art icle is to show how to pro­
duce graphs of functions of two variables, f(x,y). I 
am us ing a 2023 fr iction feed printer which does not 
have the variable line spacing capability. As a result, 
gaps sometimes appear in the plotted lines, but these 
are readily filled in by the eye and do not seem to be 
a serious defect. 

One cannot approach the problem of graphing a 
function of two variables in the same way that one 
does a function of a single variable. In f(x, y), x and 
y are both independent variables . A particular pair 
(x,y) represents a point in a plane and the value of 
the function represents heights above or below the 
plane. I li ke to picture f(x,y) as a physiographic map. 
X and y correspond to distances in the east-west and 
north-south direc tions, respectively. The function 
corresponds to the elevation at a particular point 
(x,y) on the map. Points at whi h the value of th 
fun ction is zero arc at sea level. Positive values of 
f(x y) are above, negative values, below sea level. To 
represent such a function on a two dimensional sheet 
of graph paper, one plot lin es of equal elevation­
contour lin es. A lin e conn ctin g the points where 
f(x,y) = 0, for instance would be the shore Jin on a 
physiographic map. It is customary on such a map to 

how a constant change in elevation from one con­
tour to the next. Then in regions where the contour 
line co me very close together, th e slope of the la nd 
mu t be very steep - moving a short distance 
horizontally changes the elevation a great deal. Alter­
nat ively, if the contour lines are very widely spaced, 
th n the terrain is relatively flac. 

I 
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IMTERFERENCE OF mo CIRCULAR l·IAVES 

RANGE OF X -6 TO 6 X-INCREMENT! .2 

RANGE OF y : -6 TO 6 ~·-I NCRE11ENT ' • 337333333 

CONTOURS : J.5 . 9 . 3 -.3 -.9 -1 . 5 

PLOTTING TI ME ' 40.4 MIN 

In setting out to draw contours of a function of 
two variables, the first th ings to consider are the 
scale and the po ition of the graph. The posit ion is 
fixed by choosing the center of the graph to be at 
some particular point (XOYO) in the xy plane . 
Then by adjusting the scale, one can display a large 
area or a small neighborhood of that point. Giving 
the width XR of the graph from the center to the 
edge will fix the scale. This restricts x and y both to 
a limited range of values. Thus it is not nece sary to 
print out the graph standing on its side in order to 
let x have an unlimited range as is usually done with 
functions of a single variable. 

The physical size of the final graph depends on 
the number of characters per line and the number of 
lines printed, and this in turn determines the values 
of the increments in the x and y directions. The 
printer character matrix is 6 dots wide and 7 dots 
high with a 3-dot spacing between the lines . By 
choosing the dimensions of the graph to be 60 
characters wide and 36 lines long, we end up with a 
360x360 dot square, 6 inch s on a ide, which fits 
nicely on an 8Y2x11 sheet of notebook paper. The 
boundary of th is region is made using a special 
character MK$ consisting of the single dot in the up­
per left hand corner of the print matrix . It is printed 



_ _ c;_e _____________ _ __________C_O_M_P_U_TE_!_______________r"'bru r . 1' Bl Issue 

ar u d all fo ur ide of th square. M ovin g across 
tht: fag , th x in ' r men t, the change in x from one 
d t to he n ' Xt, is X R/ 30 (c n ter to edge width/ 30 
charac ~ r . If the graph b undary ver a perfect 
quare , then he y incr ment would be X R/18. On 
iy print r however , th verti cal dimension comes 
ut ab t 1/1 G inch Ion rer than the ho ri zon ta!. For 

truly pr ci ion work one should co rrect for this; 
thu s, he p ul iar factor in line 1035 a rrived at pure­
ly by trial. Th scale in rements etc . , are all taken 
care of in th ET UP subroutin e startin g at line 
900. The increments and ra nges of x a nd y a re 
printed out a t the end of the plot. With this inform a­
tion , these dots on the boundary provid an accurate 
scale for the final graph. In addition there are tick 
mark on the edge to locate th e exact nter of th e 
graph. 

The procedure to create a contour plot for a 
given fun ct ion is now straightforward. First , values 
of the fun ction are calculated at points spaced 
uniformly over the entir page using the increment 
of x and y pr viously worked out. Then we examin e 
every pair f points to see if the contour passes 
between them . The points a t which the function is 
calculat d ar those cor respond in g to th e dot in 

the upp r 1 ft hand corner of each cha racter . Actual­
] thi is done only one line a t a time in the 
subro tin b ginning on lin e 400. After finish ing two 
lines, we have the si tuation depicted in the diagram. 
The op n rircl s are th poi nt at whi ch th e va lue of 
th function i now known . 

o fi 1d out if the contour we are in teres ted in cut 
through th space occupi d by the first character, w 
test to se if the value of the contour li e. bet ween the 
values F1(1 and F2(1) on th e hori zont al lin e . This 

test is mad in line 600. If the test is passed , then th 
particula r dot a t which the contour cuts the top edg 
of the matrix is found by linear interpola tion. This 
test is repeat d in line 610 for the ve r tical line 
between F 1(1) a nd F2( 1 ). Each charact r space is 
examin ed in the same ma nn er , and when ver a con­
tour crossing is found, a dot is printed on the le ft 
and/or top edge of the matrix. D ots on the left edge 
which fa ll into the space between two lines cannot be 
print ed. Othe r dots in th ma tri x are n ver printed . 
When th e first line of cha racters is complet d , th 
fun ction a l va lues in F2 a re shifted into Fl and the 
next lin e of alues is put into F2 . Thi way the pro­
gram ne r requires more than two line of values in 
memory at any one tim . 

I have used the function f(x ,y) = x2 + y2 as a 
sort of test pattern to check out the progra m . The 
contours of th is function a re circles centered at the 
origin. The accuracy in th positions of the plotted 
points can b checked with a compass . (The user 

should che k this for hims If. ) If the width XR is · 
equal to 3 a nd the contour values a r taken to be 
0 .25 , 1.00 2.25, 4.00, 6.25, and 9.00 , then the radii 
of the circles differ by V2 inch from V2 to 3 inches. 

I 
• . I::::•;:. 

.. 

... ,. 
TEST PATTERN - CONCEllTF;IC CIRCLES 

RANGE OF x: - 3 TO 3 X-lllCP.EMEMT : . 1 

RANGE OF y , - 3 TO 3 ~·- 111CPEMEtH . 1 8€56667 

CONTOURS . 25 1 2 . 25 4 6 . 25 ~ 

PLOTT ING Tl ME 23 . ~ Mltl 

...... - . : 
. : ··:·:···:·:·:: ·. 

:•- ·-· . . . . 

FLUID FLOW AROUND A SPHERE 

RANGE OF x: -2 . 5 TO 2.5 X-INCRE11ENT . 0833333333 

RANGE OF v: -2 . 5 TO 2.5 ~· -1 NCREl1ENT: . 140555556 

CONTOURS ' 2 1. 6 1.2 . 8 .4 0 -.4 - .e -1 . 2 -1 . 6 - 2 

PLOTTING T!11E: 38 . 6 111 N 
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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 

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

Up to 15 PETs. one du al 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 with 
BK. 16K. 32K PETICBM models and with the Commodore disk drives and new DOS. 

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

There·s complete system protection against the novice 
user crash ing the program: the instructor has total 
control over. and receives reports concerning. 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 printout 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. 
togethe r with a Proctor and a SUB-it . . . and complete 
instructor and student user manuals. 

Q. 	SUB-it? Proctor'? What are they?
A 	The SUB-it is a single ROM chip (on an 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 SUB-it has no system software or hardware to 
supervise access to the IEEE bus. The system is thus 
unprotected from user-created problems. Any user ­
even a rank novice- has full access to all commands 

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

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

The Proctor takes charge of the bus and resolves 
multiple user conflicts . Each student can load down 
from the same disk but cannot inadvertently load to or 
w ipe out the disk . Good for computer aided instruct ion 
and for library appl ications. offering hundreds of 
programs to beginning computer users. 

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

Q. 	How expensive are these classroom 
miracles'? 

A 	We think the word is inexpensive. 'The Regent 
• system is S250 for the first PET: s150 for each 

additional PET in the system . The SUB-it is S40. (Add 
an interface board at S22.SO if the PET is an original 
2001 -8.) And the Proctor is S95. 

There are cab les available. 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 Road 
Skyles Electric Works Mountain View , CA 9404 11 

(415) 965-1735 
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The user should se t his own fun ction equal to F20) 
in line 440. 

The second diagram is an example of a typical 
contour plot. It shows the equipotential lines in the 
magn etic fi eld of a bar mag.1et. The north pole of the 
magnet , which has been drawn on the plot , is at x = 

-1 . The outh pole is at + 1 . The potential at an ar­
bitrary point in the plane is gi ven by the function. 

1 1 

J(x,y) =V(x + IJ + / V(r-lJ + y2 
The lin es f' fo rce ·tart a t the north pole, encl a t the 
south pole and are everywhere perpendicular to the 
conto urs . The program doe not label the contour 
lines, but it is not difficult to fi gu re out which is 
which. For on· thing you can plot one contour at a 
time until yo u ee where th y Ii . In this plot th 
contour · in r a e toward th e left from zero on the y 
a,xis to . 1 which is the innermost one. They decrea e 
to th , ri gh t. The plotting time increases with the 
cumpl 'x it of' th e fun cti on and with the number of 
co nt ou rs. Each plo tt I point requires a n excursion f 
th e print h ad aero s th e page. 

One potential source of trouble is the possibility 
of a di vis ion by zero. In this plot , for instance, this 
could happ n at the positions of the poles. In fact, 
around the north pole there is a peak which becomes 
infinitely high at the pole, and at the south pole there 
is an infinitely deep hole. (Notice the cliff between 
the poles where the contours coincide!) In practice it 
is a simple matter to select the center of the graph 
and the scale so as to avo id having to evaluate the 
funct ion at these troublesome points . The point 
(.00001 ,.0000 1) is indistinguishable from the point 
(0,0) to the eye but it makes a difference to the com­
puter. 

This plotting routine can be used for any rela­
tionship that can be ex pressed as a funciton of two 
variables. Some examples which the reader might 
find interes ting to try out a re given below. I am sure 
there arc many oth rs . On the oth er hand it is of 
grea t int ere t just to experim nt with functions of all 
son s and see what turns up. 

1. Interference of circular waves. Two pebbles are 
dropp d in to a pond at the points x = + 2 and -2 . 
Draw ir le· of rad ii 1 and 5 around these point on 
th fini shed graph . These how where the peak of 
each circul a r wave Ii s. M ax imum values of the func­
tion occur where two of these circles intersect. The 
wa troughs a re half way in between at radii of 3 
and 7. 

J(x y) = SIN (lf V(r-2)-' + y') + SI/\ (j V<x + 2!) +y') 

Center: (0 ,0) V. idth: 6 
Contours: 1. 5, .9, .3 , -.3, -.9 . -1.5 

2. Fluid from around a sphere. (Draw a circle f 
radiu J on th fini hed plot. ) The contours are lin es 
of th e velocity po tenti a l. The Oow of the Ouid is from 
right to left. The stream lines of the Oow are 

vcrywhere perp ndicul ar Lo th · con tou r lines. Near 
th e sphere th y hug the surfac x 

f (x,y) x + 2(.x2 + j')"" 
Center: (0 ,0) Width : 2.5 
Contours : 2.0 , 1.6 , 1.2 , .8, .4 , 0, -.4 , -. 0, - 1.2 , -1.6 , -2.0 

.3. The distr ibution of matter in the nucleus of 
Neon-20 . This is what you co uld ex pect to see if 
you could slice open th e nucleus like an apple. 
J(x,y) = (1.5 + 2x2 +2)14) EXP(-(x2 + y2)) 
Center: (0 0) Width: 2 
Contours: 1.4, l.:J , 1.2 , I. I , 1.0 , 0 .9 , 0 .0 

I ......... . .. . ........... . .. ··· ··· ···- . . 
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DISTRIBUTION OF MATTER IN NEOH-20 

RANGE OF X: -2 TO 2 X-HICREMENT . 0666666667 

RANGE OF y : - 2 TO 2 Y- 1 NCREMENT : • 11 24 44444 

CONTOURS ' 1.4 1. 3 1.2 1.1 I .9 .8 

PLOTTING Tif1E : 33.2 MIN 
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DR. DALEY'S BEST Mailing List Is Now Better! 


DR. DALEY has taken his best selling mailing list and made it even better! This version has 
been totally revised to increase the reliability of the files and make it even easier to operate. 
Several new features have been added: 

• 	 Goof-proof input routine. Eliminates the irritating results of accidentally pressing 
some cursor control keys. This is a machine code routine so it is as fast as you are! 
BONUS-Auto repeat on all keys! 

• 	 Interface to allow output of the entire mailing list or virtually ANY subset to WORD­
PRO III and WORDPRO IV format files so you can use these to generate personal­
ized form letters. YOU can format the structure of this output! 

• 	 Routines to merge files and to minimize the number of duplicate entries in a file. 

• 	 More machine code routines to speed up processing. 

• 	 In addition you have the same powerful file formatting options where YOU can 
determine the structure of the files. YOU can format your label output with up to 11 
lines per label and from I to 8 (yes EIGHT) labels per line. 

This system is completely menu driven. It includes 100 pages of user documentation. This 
documentation is for the end user and is not padded with listings, flow charts, and other such 
extraneous material. 

This program wi ll be avai lab le for a short time at the introductory price of $159.95. It is 
ava ilable for the 32K P ET and CBM 3000, 4000 and 8000 seri es co mputers. You can order 
through yo ur dealer or directly from us. We will accept VfSA or MASTERCARD or your check 
or money order. Oversea orders include 10% to cover shipping . 

Charge to 
master chargeyour 

fHl 1NlfA9AHll CARD 

MC/ VISA I 

DR. DALEY'S Software 

425 Grove Avenue, Berrien Springs, MI 49103 


Phone (616) 471-5514 

Sunday - Thursday noon to 9 p.m., Eastern Time 
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630 REM CREATE SPECIAL CHARACTER ­
640 Al=2A (7-NH) : IF NV=l THEN Al=Al+64 
650 A2=-64*(NV=2) 
660 A3=-64*(NV=3) 
670 A4=-64*(NV=4) 
680 A5=-64*(NV=5) 
690 A6=-64*(NV=6) 
700 A$=CHR$(Al)+CHR$(A2)+CHR$( A3) 
705 A$=A$+CHR$(A4)+CHR$(A5)+CH R$ (A6) 
710 PRINT#S I A$ 
720 PRINT#l, TAB(J+l)SC$CR$; 
730 NEXT K 
740 NEXT J 
799 PRINT#l : RETURN 
800 
801 REM PRINT BOUNDARY 
810 PRINT#5, MK$ 
820 PRINT#l, SP$; 
830 FOR I=l TO 61 
840 PRINT #l, SC$; NEXT 
850 PRINT#l, CR$; 
899 RETURN 
900 
901 REM SET UP 
910 DIM Fl(60) ,F2(60) ,CT(l2) 
920 DATA 64,0,0,0,0,0 
930 FOR I=l TO 6 : READ A 
940 MK$=MK$+CHR$(A) : NEXT 
945 INPUT "fiTITLE";TL$ 
950 PRINT "tX,Y COORDINATES OF" 
960 INPUT "CENTER OF PLOT";X 0 , Y0 
970 INPUT "tCENTER TO EDGE WIDTH" ; XR 
980 INPUT "tNUMBER OF CONTOURS";NC 
990 PRINT "tCONTOUR VALUES:+" 
1000 FOR K=l TO NC 
1010 INPUT CT(K) : NEXT 
1020 XI=XR/30 :REM X-INCREMENT 
1030 XS=X0-XR :REM X I NITIAL VAL UE 
1035 YR=XR*l.012 
1040 YI=YR/18 :REM Y-INCREM ENT 
1050 YS=Y0+YR :REM Y INITIAL VALUE 
1060 Y=YS+YI 
1070 SP$=CHR$(29) :REM SPACE 
1080 SC$=CHR$(254) :REM SPEC. CHAR. 
1090 CR$=CHR$(141) :REM CAR. RETURN 
1100 OPEN 1,4 : OPEN 5,4,5 
1110 PRINT "tINSERT PAPER" 
1120 PRINT "tPRESS LRETURNf"; 
1130 PRINT " TO CONTINU E" 
1140 GET P$ : IF P$="" GOTO 1140 
1150 IF ASC(P$) <> 13 GOTO 1140 
1160 TM=TI : REM SET TIMER 
1170 PRINT "'(STARTING" 
1199 RETURN © 

50 
51 
52 
53 
54 
60 
61 
62 
63 
100 
101 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
215 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
399 
400 
401 
402 
403 
404 
410 
420 
430 
440 
450 
499 
500 
501 
510 
520 
530 

540 

550 
560 
570 
580 
590 
600 

610 

620 

REM * * * * * * * * * * * 

REM * 

REM * CONTOUR PLOTTER 

REM * 

REM * 
 * * * * * * * * * * 
REM NEAL E. REID 
REM PARKSIDE HIGH SCHOOL 
REM DUNDAS, ONTARIO 

REM MAINLINE 

GOSUB 900 : REM SET UP 

PRINT#l, TAB(31)"1" : GOSUB 800 
LN=0 : PRINT "tLINE NUMBER:tt" 
GOSUB 400 : REM COMPUTE F2 
LN=LN+l : PRINT "T"LN 
FOR I=0 TO 60 :Fl(I)=F2(I) :NEXT 
GOSUB 400 : GOSUB 500 
IF LN <36 GOTO 150 
GOSUB 800 : PRINT#l, TAB(31)"1" 

PRINT#l : PRINT#l 
PRINT#l, TL$ : PRINT#l 
PRINT#l, "RANGE OF X: ";X0-XR; 
PRINT #l, " TO ";X0+XR; 
PRINT #l, " X-INCREMENT: ";XI 
PRINT#! 
PRINT#l, "RANGE OF Y: ";Y0-XR; 
PRINT#l, " TO ";Y0+XR; 
PRINT#l, " Y-INCREMENT: ";YI 
PRINT#l 
PRINT#l, "CONTOURS: "; 
FOR K=l TO NC 
PRINT#l, CT(K); : NEXT 
PRINT#l : PRINT#l 
T%=(TI-TM)/360 
PRINT#l, "PLOTTING TIME: "; 
PRINT #l, T%/10;" MIN" 
CLOSE 1 : CLOSE 5 
PRINT "PLOT COMPLETED" 
END 

REM CALCULATION OF FUNCTIONS 
REM ON 60X36 GRID 
REM ONE LINE AT A TIME 
REM COORDINATES ARE (X,Y) 
Y=Y-YI 
FOR J=0 TO 60 
X=XS+J*XI 
F2(J)=X A2+YA2 
NEXT J 
RETURN 

REM PLOT CONTOURS 
REM BOUNDARY AND X MARKER ­
PRINT#5, MK$ 
IF LN <> l9 THEN PRINT#l, SP$SC$TAB(59 

--,)SC$CR$; 
IF LN=l9 THEN PRINT#l, "1"SC$TAB(59) 

* * * 
* 
* 
* 

* * * 

--,SC$"1 "CR$; 
REM LOCATE CONTOURS ­
FOR J=0 TO 59 
A=Fl (J) : B=Fl (J+l) : 
FOR K=l TO NC : NV=0 
CN=CT(K) 
IF A<=CN AND CN <B OR A>=CN AND CN >B --, 

--,THEN NV=INT(6*(CN-A)/(B-A))+l 
IF A<=CN AND CN <C OR A>=CN AND CN >C ~ 

--,THEN NH=INT(l0*(CN-A)/{C-A))+l 
IF (NH=O OR NH >7) AND NV=0 GOT0730 

C=F2 (J) 
: NH=0 
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Relocate 

R. D. Young 
Ottawa, Ontario 
Mysteries can be solved, eventually. This one begins 
with the article by Harvey B. Herman on 'Memory 
Partition of BASIC Workspace' (COMPUTE!, Issue 
2 Jan./Feb . 1980, p . 18). Harvey made reference to 
a previously written article in MICRO which was to 
describe the procedure for relocating or loading pro­
grams to portions of memory other than from the 
normal beginning of memory. Unfortunately, I did 
not have immediate access to his reference, so the 
loading of saved programs into memory partitions 
had to wait ... indefinite!y. 

Some hints on the required procedure became 
available when Roy Busdiecker outlined the reloca­
tion of the monitor used by us 'old ROMers' in his 
article, 'Relocate PET Monitor Almost Anywhere' 
(COMPUTE!, Issue 4, May/June 1980, p. 115) . I 
did not pay much attention to it at the time, but 
memory expansion suddenly made it useful. When 
'Quadra-PET' came along (COMPUTE! Issue 6, 
Sept./Oct. 1980, p. 90), I was able to piece the puz­
zle together, but it would have been nice if the pro­
cedure had been included in the article . 

I suspect that there are still a few 'old ROMers ' 
like me out there ; I hesitate to buy a new ROM set 
as long as the old one is still functioning . For them, I 
present RELOCATE: a machine language routine 
that loads programs anywhere as simply as a normal 
LOAD. Such a routine may well have been pub­
lished in the past, but repetition can be useful for 
those whose resources are limited . For new ROMs, 
suspect that the routine can be appropriately revised, 
and I have liberally commented the listing. 

With this routine, memory partitioning becomes 
a reality. A routine like 'Quadra-PET' that would 
permit switching from one program to another 
without destroying either is the missing link . 

The mystery was solved, exposing yet another. 

r\ELOCf\TE 

sc 1~een03'!8 20 36 E2 8eu1n JSf< 57910 clear 
03'!E: 20 AE F5 J SR 62894 NIT LOAD 
034E E 3A 03 LOX A26 start locat. .1.on 
0351 Arl 7E 02 LOI\ 63S e-nd load h1Gtl l'>Yte 
035'1 38 SEC ; 
0355 rn 7C 02 !>[; (. 636 !'tt.ar t. lod d hJGh b"t 
0358 8D 3E: 03 Sll\ 82/ of•'jet 
035E· A9 04 LOI\ I 'I ; nor r1 al st.art. hlGh b"t 
0350 EO 01 Ir1cre CPX t1 : rea r.1'd to loa1J? 
035F FO 07 E: E. Q Loa •J ; YES 
03 l 18 C: LC i NO 
0362 69 0'1 f\OC: t 'I ; inc.:reM ftl. b~ JI( 

11 36 'l Cl\ DlX 
0365 'IC :JD 03 JM. Iner I' i 
0368 80 7G 02 Load Sll\ 636 ; r1ew stdr L hlGh b"t.e 
036E· 85 7(: .>Tfl 1"3 i r1ew t. La r t E:ASJC r-au.Le r 

036D 18 CLG ; 
ll36E 60 3E: 03 ADC 8'' 7 add 0 Sl~t. 

0371 BO 7E O:? STA 638 new end hl Gh b"le 
037'1 A9 37 LOA =1·55 ; *7 for screen slor-e 
0376 80 18 81 STA 330'18 ; Li ne 77 hoP fu ll" 
0379 BD 19 81 STA 330'19 ; rial in PrO Gra M 

037C A9 01 LOA •tl ; d~naM 1c RETUf<N 
037E 8D OD 02 STA !)25 ; l.o e r1l.er 77 
03 0 1 A9 0 (1 LOA 113 ; as a line t.o 
03 8 3 8 0 OF 02 ST/'\ ::JZ7 ; r es ·t. l 111 e 11 r1t'. S 
0386 'IC C3 F3 JMP 6 2'1U 3 ; LOl'\t) 
03 89 . END 

LOAD 'RELOCATE' 
NEW 

Rewind cassette to EXACT position for desired pro­
gram. 

POKE 826,X where X is the desired starting 
location for the load in increments of 1K (minimum 
lK) . Eg. if X = 7, the program will be loaded begin­
ning at the 7K (7168 decimal) location. 

Load with SYS 840. Note the contents of loca­
tions 123, 124, 125, 134, 135 to be able to return to 
this program. To return to the beginning of memory, 
POKE 135, PEEK(123):POKE 123,4:POKE 124,4: 
POKE 125 ,4:CLR. 

MORE SOFTWARE TOOLS D 
FROM HES FOR YOUR 8K PE'fr"•=- .-.. 

by Jay Balakrlshnan 

HESED IT: cha nge 22 lines of data by merely over­
typing and insert, delete . and even duplicate li nes­
all at once! Scroll forwa rds or backwards by any 
amount - it's also easy to edit files bigger than your 
memory. Why code a program to maintain each file? 
Use HESED IT for mai ling lists. notes or prepa re 
assemb ler source for HESBAL. All keys repeat. FAST ­
written in BASIC and assembler. ONLY S12.95 
6502 ASSEMBLER PACKAG E: HESBAL. a full-fealured 
assembler wi th over 1200 bytes free (B K) & HESEDIT: 
for less than S25! HESBAL is THE best BK assembler 
available: it uses only 1 tape or disk . yet inc ludes 
variable symbol sizes . pseudo-opcodes. over 25 error 
messag es and more tha n 70 pages o f documentation . 

Afte r 2/ 2B / B1 . S23 .95 . No w. ONLY S 15 .95 
HESLISTER: formats mul ti-s tat ement lined BASIC 
programs. shows logic structure (disk reqd) S9.95 

GUARANTEED to load or replaced FREE 
Order from your dealer or direct from us 
Plus $1 .50 Postage (our doc. is heavy!) 
Disk - Add S3 • Cal if Res . - 6% Sales Tax 

De C2 Human Engineered Software 
3748 inglewood Blvd. Room 11I K____,S 
Los Angeles. California 90066 

- 24 HOURS - (2 13) 398-7259 • ..=.. Dealer inquiries welcomed 
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Mixing and 
Matching 
Commodore 
Disk Systems
Jim Butterfield 
The computer and the disk are separate devices . 
They communicate on ly over the IEEE-488 bus. Any 
Commodore disk can be worked by any PET/CBM 
system (except the original ROM systems which have 
an IEEE bus problem). 

The newer computers and newer disks seem to 
work well together. But you can mix and match 
old ~ systems with the new to suit your own spe iaJ 
requirements. 

First, a little terminology . ' New disk" doesn't 
just mean the 77-track 8050 unit. The 2040 units can 
be fitted with equivalent logic which provide auto­
initia li za tion , fil app nd, and relative files. New 
2040 's will be shipped that way , and old ones can be 
retrofitted with new ROM sets. Disk units that have 
the new features will be referred to as "DOS 2.0" 
systems; the original 2040 units without the extra 
features will be "DOS 1.0" systems. 

Similarly, the 80-column computers give you 
new Basic commands such as SCRATCH or AP­
PEND ; but you can also get these features on newer 
40-column machines , and some older machines can 
be retrofitted. Systems with the new Basic command · 
will be called " Basic 4.0"; the earlier upgrade 
ROMs will be referred to as " Basic 2.0 '. The very 
first PET units with original ROMs won t be men­
tioned here; they don't work disk at all. 

Why keep the old? 
There are a number of reasons that a user might 
prefer to tay with an older disk or computer ROM. 

On his comput er , he might have machine 
languag programs that might be difficu lt to 
upgrade. H e might need all of his spare ROM 
sockets. Or he might just like the old system and see 
no reason to pay extra money to go to the new . If he 
has an early model PET, the new Basic 4.0 might 
not fit - it requires an extra ROM ocket that just 
isn ' t th ere. 

On his disk he might not want to give up a lit· 
tie capacity on the new system: DOS 2.0 gives only 
664 blocks as compar d to 670 on DOS 1.0, and the 
directory capacity is trimmed to 144 entries a com­
par d to 152. He might have direct acce s files which 
depend on the old allocation patterns of the DOS 1.0 
system, and views conversion as too much trouble . 

My personal view is that disk upgrade is 

desirable, but computer upgrade is optional and a 

matter of preference . 


New Computer, Old Disk 
It 's quite easy to work a DOS 1.0 disk un it with a 
new Basic 4 .0 computer. 

You must remember to initialize each new 
?iskette as it's inserted into the unit . The usual way 
1s: 

OPEN 15,8,15 ," IO " - or any similar sequence . 

All of your new Basic commands will work well, ex­
cept APPEND and RECORD . These wi ll be sent 
along to the disk, but the di k unit won ' t understand 
and wi ll return a SYNTAX ERROR message. 

Of course, you can' t open a fi le u ·ing the L op­
tion : relative files are unknown to a DOS 1. 0 unit. 

But everything else wi ll work nice! , and you '11 
have the con venience of commands lik CATALOG 
or SCRATCH to make things easy. 

One caution : If you should happen upon a disk 
that has been initialized on a DOS 2.0 drive, don t 
try to write on it with your DOS 1.0 system. It 
might work, but it might also wreck the diskette in­
forma tion. Copy the files over to a disk of yo ur own 
and you' ll be free to make a ll th e change you li ke. 

Old Computer, New Disk 
All of the old disk features are preserved . You won 't 
need to initialize , which is a great convenien ce. 

You'll probably want to us that old standby, 
the DOS Support Program (the "wedge") to help in 
cataloging and error checking. No problem; 
everyth ing is as it was before. 

When you want to exploit the new feature· of 
your DOS 2.0 disk unit, you' ll have a littl more 
work. Appending is quite easy. As an xam pl e, sup­
pose you have a sequential file called R BBIT and 
you want to tack some records onto the end. You 
just open with: 
OPEN 1,8,3, " O:RABBIT,A" 

.. and you 're ready to write the extra rc ·ords. As 
usual, don't forget to close the file when you're 
finished. 

Handling the new Relative fil es requires careful 
coding. You should , of course, read up on this type 
of fil e in the man ual first. In some ways a relative 
fi le can be handled in the same way as a sequential 
file. The big differences are in two area : open in g the 
fil ; and at a later time , positioning so a to read or 
write a specific record . 

To open a relative fil e the first tim e, you use a 
conventional OPE statement. An example will il­
lustrate the method. Suppose we want to write a 
r lativc fil e called RA DFIL, with each r ·cord to be 
no longer chan 25 characters. We woul I write: 

OPEN 1,8,3 , "0: RANDFIL ,L," + CHRS(25) 

Following this, as usual, we would write records to 



...,E.~~<a-< FLOPPY DISK FOR 
Introductory Special \~Q 

~a announcing $595.00 
Controll er Board, DOS, ( [§)§l1:JISK 11 ) 
40T Disk Drive & Cable. 

Pedisk 11 is a small floppy disk controller board that plugs into a ROM socket in your computer. The board contains all the logic required for a disk 
system as well as space for ROM. It is used with standard 5Y. " or 8" d isk drive/power supply housings to form a fast, reliable and inexpensive mass 
storage system. The CRS/PDOS software package provides simple yet sophisticated file handling . The extended command set can be executed 
directly or from a program : LOAD, RUN, SAVE, OPEN, CLOSE, INPUT and PRINT. 

FAST - loads programs at least 3 times faster than 2040. It is the RELIABLE - single chip disk controller using IBM 3740 recording 
fastest disk available for PET. format gives max imum timing margins - super reliabil i ty . 

COMPATIBLE - reak diskettes from other systems - 6502PDS, 
SOPHISTICATED - Th e CRS/ DOS op system provides advanced file AIM, SYM, and even RADIO SHACK (specia l software). IBM 3740 
handling, indexed-sequen tial, but very easy to use . soft sector single density. 

PEDISK II CONTROLLER BOARD $229.00 MPI B51 DISK DRIVE (40 track) $269.00 
CRS/PDOS 11 DOS PACK .. $ 75.00 DISK CABLE (2 drive) ..... . $ 35.00 
40T DISK DRIVE-HOUSING $395.00 5Y.. " DISKETTES (box of 10) . . $ 29.95 
PED ISK 11 MANUAL $ 10.00 PEDISK II DIAGNOSTIC ROM. $ 29.95 

NEED MORE ROM ROOM? meet SPACEMAKER II 
Switch between one of four ROMS - software controllable. 

Mix and match - ROMS, PROMS and EPROMS: 2332, 2732, 2532, 2716 , etc. 

Vertical mount, put several Spacemakers in adjacent sockets. 


SPACEMAKER 11 $39.00 ROMDRIVER $39.00 

Spacemaker 11 is a small p .c. board containing four ROM sockets. It ROMDRIVER is an accessory .parallel output port used to control 
plugs vertically into any ROM socket in a new PET. The user can Spacemaker ROM selection without using the User Port of the PET. 
switch between any of the four ROMS manually or under software The small p.c . board plugs inside the PET and is connected to 
control using ROMDRIVER or USER 1/0. Spacemakers with jumper cables . 

ROM 1/0 $9.95 USER 1/0 ..... .. ... . $12.95 
ROM 1/0 is a special utility contro l software package for ROM· USER 1/0 allows software control of Spacemaker utilizing the PET 
DRIVER owners allowing software controlled switching of ROMS. User 1/ 0 port. A connector with specially designed jumpers and the 
The package includes menu-driven selection of ROMS and an "editor" d iskette with contro l software "SPACECTL" is provided. Ava i lable 
to add or delete entries - complete control directly from your on Commodore or PE DISK diskette . 
keyboard . Available on Commodore or PEDISK dis kene. 

( full FORTH+ ) 
FULL FEATURE "FORTH" FOR 6502 SYSTEMS 

INTERPRETER - can be executed directly in an interpretive mode STRING HANDLING - variable leng th constants and variables are 
to speed testing and debugging . allowed . Processes compare, move, concatenate and sub-string words . 

CROSS-COMPILER - words can be Individual ly compiled and tested, FLOATING POINT - process 5 or 9 digit integer and floating point 
the entire program can also be cross-compiled for max imum efficiency . numbers for ar ithmet ic operations. 

COND. ASSEMBLER - Mach ine language modules can be interm ixed SCREEN EDITOR - contains a unique full cursor visible screen 
and conditionally assembled to full FORTH . editor. 

SPECIFY PEDISK, 6502PDS, COMMODORE 2040 DISK ........... .... .. . . ....... .. ........ . . $65.00 


(..._s_s_o_e_P_a_s~) ! 
6502 PROFESSIONAL DEVELOPMENT SYSTEM 

6502PDS: MINI ...... ... . . . . - ...................... . . ....... .. $2695.00 
The 6502 PDS is a versatile multi-card m icrocomputer designed and programmed for professional eng ineering and program development work, 
scientif ic computing, and general processing . Th is system provides the max imum in capability at the lowest possible cost by util izi ng the industries 
must widely used computer bus · the Sl 00 . With a choice of over 500 per ipherals including telephone interface, speech synthesizers, vocoders, and 
even associate memory . the potent ial end use is unl im ited . The 6502 PDS is housed in a sturdy Sl 00 mainfrain contain ing the 6502 MPU, Multiple 
1/0 Card , RAM, and D isk Controller Board . This leaves room for future expans ion. The system can be connected to any RS232 terminal or used 
with the optional internal Video Board . 

FOR INFORMATION, SEE YOUR DEALER OR : 

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

•PET I S A REGISTERED TRAD EMARK OF COMMODORE. 
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Skyles Electric Works 


BASIC Programmer's, Toolki n , Disk-0-Pro ' , Command-0~ 

For PET® Owners Who Want More Fun 
And Fewer Errors with Their Programs 
Here are thirty-five commands you'll need, all on dual chips you can install in two 
minutes without tools, on any PET or PET system. 2KB or 4KB of ROM firmware 
on each chip with a collection of machine language programs available from the 
time you turn on your PET to the time you shut it off. No tape to load or to interfere 
with any running programs. 

For PET/CBM 2001-8, -8N, -16N/B, -32N/B, 3016 and 3032 

BASIC Programmers Toolkit@i'I commands 

AUTQed DElETEed RENUMBERed HElped TRACEed 
STEped OFPd APPEN0ed DUMped FINOed 

BASIC Programmers Disk-0-Pro~ 

CONCAT980 DOPEN°00 DClOSE000 RECOR0980 HEADER00° COllECT000 


BACKUP88° COPY880 APPEN0 880 DSAVE 880 DlOA098° CATAlOG 000 


RENAME 080 SCRATCH 880 DIRECTORY980 INITIALIZE 85 MERGE85 EXECUTE85 


SCROlled OUPd sered Killed EATed PRINT USING 95 SEN0 95 BEEP8 5 


RUN APPEND " INPUT" RUN 

?DIVISION DY ZERO ERROR IN 500 PRESS PLAY ON TAPE 11 READY. 

READY. OK DUMP 

HELP A1 =i 10 

500 J =SORIA' Dl:ooll SEARCHING FOR INPUT DW= -6.1 


FOUND INPUT CS= " HI" 

READY APPENDING 


READY. 

READY. 


NOTES: 

ed - a program editing and debugging command 

B80 - a BASIC command also available on Commodore CBMcBl 8016 and 8032 computers. 

BS - a Skyles Electric Works added value BASIC command. 

BASIC Programmers Toolkit® is a trademark of Palo Alto IC's. 

BASIC Programmers Disk-0-Pro@, Command-O@ are trademarks of Skyles Electric Works. 

PET@, CBM@ are trademarks of Commodore Business Machines. 

AVAILABLE: USA/CANADA: Please contact your local dealer 

England: Calco Software Lakeside House, Kingston Hill, Surrey KT2 7QT 

GERMANY: Unternehmensberatung, Axel Brocker Lennebergestr 4, 6500 Mainz 

Japan: Systems Formulate, l-8-17 Yaesu Shinmaki-cho Bldg. llF Chuo-ku, Tokyo JAP~N 103 


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

231 E South Whisman Road 
Skyles Electric Works Mountain View, CA 9 40411 

(415) 965-1735 
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Skyles Electric Works 

BASIC Programmer's, Toolkit®, Disk-0-Pro® , Command­

For CBM® Owners Who Want More Fun 
And Fewer Errors with Their Programs 
Here are nineteen commands you'll need, on a single chip you can install in two 
minutes without tools, on any CBM or CMB system. 4KB of ROM firmware on 
each chip with a collection of machine language programs available from the time 
you turn on your PET to the time you shut it off. 

For CBM 8016 and 8032; BASIC 4.0 

BASIC Programmers Command-0~ 

AUTOed DUMped DELETEed FINDed (improved) HELPed Killed Offed 

TRACEed (improved) RENUMBERed (improved) INITIALIZE85 MERGE85 MOVE05 


EXECUTE85 SCROLLed OUTed SETed SEN085 PRINT USING 85 BEEP85 


100 GOSUB 1110 MERGE DI "BUY NOW•" 580 BA • BA - I 

I 05 PRINT USING C$. A, BS 590 RA • 123"5X/92• BA"10 


SEARCHING FOR BUY NOW• 
130 INPUT "TIME" , DS 600 IF BA · 143 THEN 5llO 

LOADING
131 INPUT " DAY". ES 610 RETURN 

160 IFB< > C THEN 105 READY 620 CS•"PROFIT S1. u1 .11 DAILY" 

lllO FOR X• IT09 RENUMBER 100. 10 630 PRINT USING CS. Pl 

183 PRINT Y(X) :NEXT 1140 DS • "LOSS SI , 111.11 DAILY" 


READY
UM RETURN e50 PRINT USING DS. LI 

FIND BS200 l • X/19 
110 PRINT USING AS. ;ID.[ID • CS • DS RUN

READY 
280[ID•'"NOW IS THE TlllE .. PROFIT 11. 238.61 DAILY 

RENUMBER 110. 10, IOS.1&1 
READY LOSS S 0.00 DAILY 


READY 
 READY
UST 

100 GOSUB 150 

110 PRINT USING C$, A, BS 

120 INPUT "TIME" , DS 

130 INPUT " DAY". ES 
 ~NOTICE ....... 

l'D IFB< >C THEN 110 

150 FOR X= IT09 

190 PRINT Y(X):NEXT 
 When you order Command-0, we will loan 
170 RETURN 

200 l =X/19 
 you a Toolkit until we deliver Command-0.READY 

~NOTICE ....... 

PRICES: 

BASIC Programmers Toolkit® (chip only) $40.00 
BASIC Programmers Disk·O-Pro (chip only) $75.00 
BASIC Programmers Command-()@ (chip only) $75.00 
Interface boards (needed sometimes) $20.00-$50.00 
Instruction Manual (with redeemable $5.00 coupon) $5.00 

Shipping and handling $2.50 USA/Canada, $10.00 Europe /Asia 

California residents please add 6% or 6-1 /2% sales tax as required 


Reserve your Dlsk-0-Pro, Command-0 today 


Toolkit8 immediate delivery, Disk-0-Pro delivery in December, Command-0 delivery in January 

VISA, MASTERCHARGE ORDERS CALL (800) 538-3083 (ex cept Cal i fornia reside nts) 

CALIFORNIA ORDERS PLEASE CALL (408 ) 257-9140 

231 E South Whisman Road 
Skyles Electric Works Mountain View, CA 940411 

(415) 965-1735 

http:20.00-$50.00
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this file - as many as we think we need - and then 
CLOSE 1. The records may be blan k, but we shou ld 
write then anyway since we are building the 
framework into which data will later be placed. 

At a la ter time , we will wish to read or write a 
specific record in the fil . We open the file with a 
conventional statement: 

OPEN 2,8,4, " RANDFIL " : OPEN 15 , 8,15 

and now we want to position the fil e to read or write 
a given record. Let's say we want to write to record­
number 30 . We code: 
PRINT#15 , " P " + CHRS(96 + 4) + CGRS(30) + 
CHRS(O) + CHRS(l) 

What ' s happening here? W ell , the P stands for Posi­
tion ; it 's th e same as the RECORD command in 
Basic 4.0. 

The CHR$(96 + 4) identifies the file as second­
ary address number 4. The disk unit needs this to 
identify th e fil e that 's needed; going back to the 
OPE statement, it will see that fil RANDFIL is 
the one that 's wanted . 

CHR$(30) + CHR$(0) says that we want to go 
to record number 30 . The second value is the high­
order byte (multiples of 256). If we wanted record 
number 800, this group would be CHR$(32) + 
CHR$(3). 

Finall y, the CHR$(1) means that we want to 
read starting at the first character in the record . 

After the positioning is comp! te, you can then 
INPUT# or PRINT# in the same way you would for 
a sequential fil e. 

Summary 
You can mix and match disk and computer if you 
wish . Sometimes it 's a little more work to get the 
most out of the available featur s but it 's all th ere. 

I somet imes wonder if Basic 4.0 isn ' t a little too 
cosmetic. Users may forget (or n ver find ou t) that 
COLLECT is translated to V (for Verify), or that 
HEADER becomes (for New) . And perhaps they 
won't need to know such thin gs - their computer 
will take car of it all for them. 

But dedicated users who plunge into the under­
world of Machine Language programming will need 
to know th e e details . If they know the secret codes, 
they too ca n mix and match - but th at's another © 
story. 

DIAL·A·ROM'm 

for the Commodore 

PET/CBM 
Switch between any one of six ROMs 
such as: 
- WORDPRO from Professional Software 

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

$88.00 (US)
( + $5 .00 ai rm ail ) 

kobetek 
systems~ limited 

RR 1' 1 WOLFVILLE NOVA SC O TIA 

CANADA BOP 1 XO (902)542-9100 

. , . being ye complca t 
ca t alogue o f perlphcta.ls 

a va ilable lor yo ur P ET 

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

http:perlphcta.ls
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Memory 

Calendar 

Peter Spencer 
West Hill , Ontario 
Have you ever forgotten an important date, anniver­
sary, or payment deadline? Is there a famous person , 
say Charles Babbage or Jim Butterfield , whose birth­
day you would like to remember? 

Memory Calendar lets you creaie a file of im­
portant messages for each month of the year, and a 
Common file for messages that occur in all months. 
You can then print out a calendar (see Figure 1) for 
any month of any year . This printout will 
aucomatically incorporate the messages for the month 
you have selected plus the Common messages if you 
wish, plus any specific one-time messages that you 
wani to add. 

I have tried to make Memory Calendar as 
foolproof as possibl , so that it can be used with ease 
by people who can type but who know little about 
computers. My intention was to write a useful utility 

C: ALE t--1 r1 A~: 
t·1 a.r- -== J--, 1981 

• 
 .. mA'r' ~~EDt·~E::;DA'r'
SUr·mA'r' MOt· TUESDA'r' THUF~SDA'r' FF.: IDA'r' ::;ATIJF.'.DA'r' 

lie E .. If;, 

First F' la.ti: First 
si_K:e:essfu l Amendment frozen 
~:..:..r aDht~te rn.:..kes +ood sold 
._i1_w1ic· from C1Jb.:.. .:.. u::; 19:30 
.:.,n Protector­
.:..i ric· l .:..ne .:..te 1901 • 
1912 

s. •f!:.i•= •• ·~ •tc •r: 

...._. ......_.•f;.:1111-• •l=--· -~...,.iotes-·First u::; r ::; i r I s.::i..::i.c Pers i .:., 
esr:: .:.. l -3.tor to st.::i:;; t·~ewton charr:.1es 
p .:..tented out of died 1727 n.:.If1e to 
1:::92 Le.::i::.1ue of I ~-· a.n 19:35 

~~ .::i.tions First d.:i:;; 
1920 o-f st:or i rr21 ......(:...... ..~:1111-• _

•-"~-- •-"•-· ·~--· First Gesner·~--­
Pa..ssen·:.1er IC' er.tents 
r-~i li.i.1.:.:;; kerosi?ne 
ser~.-·ice 
1:?.07 

llc:J___ 

~:.:c.r1t.:.. -~..-· Perr•;;Crime.:..n 
Ann.::i. ~·J.::i.r ended s1 ·21ns 
t .:.kes 1f:56 tre.:..t·;; 
ic·ou.1er in or.· en i n·:.-1 
Mexico .J .:<.t:..:.ri to 
1.-..-..-, Figure 1. A typical Memory Calendar printout.

·:-.::...:• ~~est 1:::54 



that would work for anyone . 
_ ~riting a program that maintains and merges 
Jiles 1s not that difficult, as most of Compute's 
readers know. The main problem I found in coding 
Memory Calendar was in the printout section where 
each line of print must have pi c sofas many as 
seven different messages in it , and each piec must 
line up with the day it was intended for. 

. If you ~ould like a copy of the program (see 
Figure 2) without having to type it in yourself send 
me a diskette and I will mak you a copy of M emory 
Calendar for no charge. Hearing from other Com­
pute readers has so far been a pleasure. 

Figure 2. Program Listing of Memory Calendar. 

10 CLR 
20 REM COPYRIGHT (C) 1980 BY P.T.SPENCE 

•R. ALL RIGHTS RESERVED. 
30 REM COPY BUT DO NOT SELL 
40 REM P.T.SPENCER 
50 REM 7 BRIGHTSIDE DRIVE 
60 REM WEST HILL, ONTARIO 
70 REM CANADA MlE 3Y8 
80 REM (416) 281-1155 
90 REM 1980 12 14 
100 REM WRITTEN FOR BASIC 2.0 AND DOS ..., 

...,1.0 
110 DEF FNFR(X)=PEEK(48) +256*PEEK(49) ..., 

•-(PEEK(46) +256*PEEK(47)) 
120 PRINT "or MEMORY CALENDARr vv (.C.) ~.:r ._ 

·SPENCER 1980" 
130 POKE 59468,PEEK(59468)0Rl4 
140 DIM A$(42 ,9) 
150 OPEN 15 ,8,15 
160 PRINT"iiHIT ANY KEY TO CONTINUE " 
170 GOSUB 1690 
180 
190 REM: INITIALIZATION 
200 N=0 
210 MK=l 
220 B$=" 

" 
230 Ml$="" 
240 DIM WD$(6) 
250 DATA"SUNDAY","MONDAY","TUESDAY", 

•"WEDNESDAY","THURSDAY","FRIDAY", 
•"SATURDAY" 

260 FOR J=0 TO 6 :READ WD$(J) :NEXT J 
270 
280 PRINT"nr.SrTART NEW FILE, OR r.WrORK ..., 

•ON OLD FILE? "; 
290 GOSUB1690 
300 IF S$ <>"W" AND S$ <> "S" GOTO 280 
310 PRINT"vNAME OF MONTH (OR .COMMON)"; 

•LL=l0 :GOSUB2440 
320 AA$=IN$ 
330 FOR I=l TO 13 
340 READ A3$,ND 
350 IF A3$=LEFT$(AA$,3) THEN MN=I : 

...,GOTO 390 

360 NEXT I 

370 DATA".J.AN",31,".EEB",29,"MAR",31, 


•"APR" ,30, ".MAY" ,31, ".J.UN" ,30, ".J.UL", 
...,31 


380 DATA"AUG",31,".S.EP",30,"QCT",31, 

•"NOV", 30, "D.EC", 31, ".COM", 31 


390 IFS$="W" THEN AC$=AA$ :GOTO 540 

400 


410 PRINT"ir.STARTING NEW FILEr" 

420 PRINT"ONE MOMENT PLEASE" 

430 FOR I=l TO 42 

440 A$(I,l)=".i:_"+MID$(STR$(I) ,2)+RIGHT$( 


•" _r",9-LEN(MID $(STR$(I), 
...,2))) 

450 REM WARNING***FIRST BLANK IN LINE ..., 
·ABOVE IS A CHR$(160) 

460 NEXT I 
470 FORI=l TO 42 
480 FOR J=2 TO 8 
490 A$(I,J)=CHR$(160) 
500 NEXT J 
510 NEXT I 
520 GOT01050 
530 
540 REM: READ FROM DISK 
550 PRINT"i.lNSERT DISK WITH ";AC$;" ..., 

•FILE "; 
560 PRINT"IN RIGHT DRIVE AND TYPE r.GrO ..., 

•"; :GOSUB 1690 
570 PRINT#l5,"I0" 
580 FA$="0:" +AC$+ ",S,R" 
590 OPEN 5,8,2,FA$:GOSUB1750 
600 INPUT#5,AB$ :RS=ST:GOSUB1750 
610 IF RS< >0 THEN 850 
620 IF (AC$<>AB$) THEN PRINT"r.FILE ..., 

• MISMATCH" :STOP 
630 FOR I=l TO ND 
640 FOR J=l TO 8 
650 INPUT#5,IN$ :RS=ST:GOSUB17 5 0 
660 IF MK=l THEN A$(I,J)=IN$ : GOTO 730 
670 G9%=0 
680 IF LEFT$(IN$,2)="r."+CHR$(160) OR ..., 

0 IN$=CHR$(160) GOTO 730 
690 FOR K=J TO 8 
700 IF A$(I,K)=CHR$(160) THEN A$(I , 

...,K)=IN$ :K=J+8 :G9 %=1 
710 NEXT K 
720 IF G9%=0 THEN PRINT"r.DAY";I;"IS..., 

°FULL--DISCARDEDr "; IN$ 
730 IF RS=64 THEN 820 
740 IF RS <>0 THEN 850 
750 NEXT J 
760 NEXT I 
770 CLOSE 5 
780 IF MK=0 THEN PRINT".fHIT ANY KEY TO ..., 

•CONTINUE "; :GOSUB 1680 
790 MK=0 
800 GOT01060 
810 
820 PRINT"r.END OF DISK FILE " : FOR I=l ..., 

•TO 1000:NEXT I 
830 CLOSE 5:GOT01060 
840 
850 PRINT"BAD DISK STATUS IS"; RS 
860 CLOSE 5:CLOSE 15:STOP 
870 
880 REM: SCROLL ROUTINE 
890 INPUT "vDISPLAY ON PR INTER OR ..., 

•SCREEN~~~S~~~"; IN $ 
900 SN=3 :IF LEFT$(I N$,l)="P" THEN SN=4 
910 IF SN=4 THEN PRINT"tr.SET UP PRINTER , 

..., THEN HIT ANY KEY "; :GOSUB 1680 
920 OPEN3,SN 
930 FOR DY=l TO ND 
940 Dl$=STR$(DY) 
950 PRINT#3,CHR$(l)+Dl$ 
960 FOR I=2 TO 8 
970 IF A$(DY,I)< >CHR$(160) THEN PRINT#J , 

°CHR$(17) + A$(DY,I) 



111 Februorv. I 81 Issue 	 COMPUTE! 

PET/CBM* IEEE-488 TO PARALLEL PRINTERS 

THE P. I.E. -C IS CO '1PATIBLE WITHp 	 p

Centronics, NEC "Spinwriter", Escon Products, AJ-841, 

IDS " Paper 	Tigers' ', Anadex, "MI PLOT" by Watanabe, etc . 

* * * * * * * * * * * * 
Fully assembled and attractively enclosed. Connected 

with, and powered by, the printer using the 6 dataI 	 I 
E 

cable. Independently addressable as Device# 4 to 30. 

IEEE-488 Bus Extension for floppy disks, etc Switch 

selectable PET-TO-ASCII code conversion. No software 

drivers required Uses BASIC 488 commands instead. E 
* * * * 	 * * * * * * * * • ORDER TODAY ONLY $119 .95 (+$5 S&H) ( Md. Res +TAX) 

Speci fy printer model plus PET model and ROM l evel • 
LEMDATA PRODUCTS (301) 730-3257 

P.O. Box 1080, COLUMBIA, MD. 21044 
*PET/CBM are 	trademarks of Commodore Business Machinesc 	 c 


PET SOFTWARE 

LAS VEGAS CASINO SERIES: 
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VISA' 

PETT ERM 

INTELLIGENT 

TERMINAL 


Delivered on PET cassette with 
menuals. Inqu i re for modem 
prlcff. 

INTELLIGENT 

DATA COMMUNICATIONS 


Turn your PET into an Intelligent 
terminal with one of our tarmlnel 
packages. These are complete H · 
Mlmbled hardware and softwere 
packages. All Include line editing/ 
resend, repeat key, sh i ft lock, out­
put to CBM printer, •nd more . . . 

PETTERM I 	 All featur• above •• $75.00 

PETTERM II 	 All featur• of I, plus locel text editor 
with down·loedlng capabil ity $90.00 

PETTERM Ill 	 All featur• of II, plu1 80/132 column 
scrolling w indow for viewing formetted 
outpuU wider than 40 columnL 

. .. . . ... .$100.00 

F S S 

•o~t~...-• ~~ •m•'' oo"''°'u'"....-• 
1'83 IUo Or' ..... 11' . 0 . kt• &4«> 
1'.dttn. r.... i-,12-4n-2211 ""9ttn , l••• 

7'1~ 	 7'1712 

http:Checo.er
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980 NEXT I 
990 PRINT#3 
1000 NEXT DY 
1010 PRINT#3 
1020 CLOSE3 
1030 REM: DROPS THROUGH TO MENU 
Hl40 
1050 REM: MENU ROUTINE 
1060 PRINT"fi";B$;B$;B$ 
1070 PRINT"fil:.TrYPE, .r.CrHANGE, .r.PrRINT, 

.., " ; 
1080 PRINT".r.MrEMORIZE, .r.Df ISPLAY, 

.., .r.RrECALL .COMMON FILE, .r.ErXIT? "; 
1090 GOSUB1690 
1100 IF S$="C" THEN Ml$="C" :PRINT"fi.r.CHA 

-.NGEt" :GOTO 1240 
1110 IF S$="E" GOT01630 
1120 IF S$="T" THEN PRINT"fi.r.TYPEt" 

-.GOTO 1240 
1130 IF S$="M"GOT01450 
1140 IF S$="P"THEN1830 
1150 IF S$="R" THEN AC$=".COMMON" 

-,GOT0540 
1160 IF S$="D" THEN 1180 
1170 GOT01060 
1180 PRINT"tD ISPLAY SINGLE .r.DrAY OR -. 

-.WHOLE .r.MrONTH? ";:GOSUB 1690 
1190 IF S$="D" GOTO 2770 
1200 IF S$="M" GOTO 880 
1210 GOTO 1060 
1220 
1230 REM TYPE ENTRY OR CHANGE ENTRY -. 

-.ROUTINE 
1240 Z9$="" :LL=l0 
1250 PRINT".EACH MESSAGE CAN HAVE 7 -. 

•LINES OF 10 CHARACTERS -. 
-.EACH. II 

1260 I NPUT "tNHICH DAY~~~*~~~ ";DY 
1270 FOR I=2 TO 8 
1280 IF Ml$ <> "C" AND (A$(DY,I)=CHR$(160) 

-,QR A$(DY,I)="")THENN=I-l:I=8 
-,GOT01300 

1290 PRINT I-l;A$(DY,I) 
1300 NEXT I 
1310 IF Ml$="C" THEN INPUT"TYPE MESSAGE -. 

-.ON WHI CH LINE~~~l~~~";N 
1320 PRINT"t.r.TYPE NEW LINE OR LINES(" 
1330 PRINT"BIT RETURN KEY TWICE TO -. 

-.STOP.t" 
1340 GOSUB 2630 :PRINTN; 
1350 GOSUB 2440 
1360 IF IN$="" THEN PRINT"fi" :GOTO 2780 
1370 A$(DY,N+l)=IN$ 
1380 PRINT"j " 
1390 PRINT"i";N;A$(DY,N+l) 
1400 IF Ml$="C" THEN Ml$="":PRINT"fi" 

.GOTO 2780 
1410 N=N+l 
1420 IF N>7 THEN PRINT"fi" :GOTO 2780 
1430 GOTO 1340 
1440 
1450 REM: OUTPUT TO DISK 
1460 INPUT"tOUTPUT TO DRIVE #~~~ 0~~~";DD 

-.% 
1470 DD$=STR$(DD%) 
1480 PRINT"tOUTPUT FILE NAME IS -. 

-.L_";AA$;"r OK? ";:GOSUB1690 
1490 IFS$<>"Y" GOTO 1060 
1500 PRINT#l5, "I"+DD$ :GOSUB1750: 

-.FI$="@" +DD$+":" + AA$ +",S,W" 

1510 OPEN 6,8,2,FI$ 
1520 GOSUB1750 
1530 PRINT#6,AA$;CHR$(13); :GOSU B 1750 
1540 FOR I=l TO ND 
1550 FOR J=l TO 8 
1560 PRINT#6,A$(I,J) ;CHR$(13) ;:GOSUB-. 

.1750 
1570 NEXT J 
1580 NEXT I 
1590 PRINT#6,"END OF FILE";CHR$ (13) ;: 

-.GOSUB1750 
1600 CLOSE6 
1610 PRINT"DRIVE ";DD$;" HAS " ;AA$ 
1620 GOTO 1060 
1630 PRINT"v.r.SHUT DOWN ? ";:GOSUB 1690 
1640 IF S$="N" GOTO 1060 
1650 CLOSE 15 
1660 END 
1670 
1680 REM: GET SUBROUTINE 
1690 POKE167,0 
1700 GETS$:IFS$=""THEN1690 
1710 PRINTS$ 
1720 POKE167,l 
1730 RETURN 
1740 
1750 REM: READ ERROR CHANNE L 
1760 INPUT#l5,EN$,EM$,ET$,ES$ 
177 0 IF EN$="00" THEN RETURN 
1780 PRINT"DISK ERROR #"EN$" "EM$ " • 

--," ET$" "ES$ 
179 0 INPUT" CONTI NUE? ~~~N~~~" ;IN $ 

--,IF IN$="Y"THEN RETURN 
1800 CLOSE 5:CLOSE 6:CLOSE15 
1810 END 
1820 
1830 REM: OUTPUT TO PRINTER 
1840 PRINT"t.r.PRINTING ENDS THE PROGRAM" 
1850 INPUT"HAVE YOU MEMORIZED FIL E -. 

-.FIRST?~~~*~~~";S$:IF LEFT$(S$, 
-.l)<>"Y"THEN1060 

1860 INPUT"tENTER YEAR (EG 198 1 ) ~~~*~~~ " 
--,•YR 

187 0 RE~ IF FEB NOT IN LEAP YR,ND=2 8 
1880 IF YR/400=INT(YR/400) GOTO 1910 
1890 I F (YR/100=INT(YR/100))A D MN= 2-. 

--,THEN ND=28 :GOTO 1910 
19 00 IF (YR/4<>INT (YR/4))AND MN=2 THEN--, 

•ND=28 
1910 GOSUB 2670 
1920 PRINT"t.r.GET PRINTER READY, THEN --, 

•HIT ANY KEY ";:GOSUB169 0 
1930 OPEN 3,4 
1940 PRINT#3:PRINT#3:PRINT #3:PRINT#3 
1950 PRINT#3,CHR$(1)+" -. 

-.MEMORY CALENDAR" 
1960 LZ=INT((40-LEN(AA$+STR$(YR)))/2) 
1970 A7$="" 
1980 FOR I=l TO LZ 
1990 A7$=A7$+" II 

2000 NEXT I 
2010 PRINT#3,CHR$(17)+CHR$(l)+A7$+AA$ --, 

•+STR$ (YR) 
2020 PRINT#3:PRINT#3:PRINT#3 
2030 CLOSE 3 
2040 FM$="AAAAAAAAAA II 

2050 FT$="" 
2060 FOR I=l TO 7 
2070 FT$=FT$+FM$ 
2080 NEXT I 
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2090 OPEN3,4,2 
2100 PRINT#3,FT$ 
2110 CLOSE3 
2120 
2130 OPEN3,4,l 
2140 FOR I=0 TO 6 
2150 PRINT#3,WD${I);CHR$(29); 
2160 NEXT I 
2170 PRINT#3 
2180 
2190 IF WD=0 GOTO 2280 
2200 FOR I=ND TO 1 STEP -1 
2210 FOR J=l TO 8 
2220 A$ ( I+WD,J) =A$ (I ,J) 
2230 A$(I,J)=CHR$(160) 
2240 NEXT J 
2250 NEXT I 
2260 ND=ND+WD 
2270 
2280 FOR I=l TO 36 STEP 7 
2290 FOR J=l TO 8 
2300 FOR K=I TO !+6 
2310 IF K>ND THEN PRINT#3 ,CHR$(160) ;CHR$ 

-,(29); :GOTO 2330 
2320 PRINT#3,CHR$(17) +A$(K,J) ;CHR$(29); 
2330 NEXT K 
2340 PRINT#3 
2350 NEXT J 
2360 NEXT I 
2370 
2380 PRINT#3 
2390 CLOSE 3 
2400 PRINT"fittttLFINISHED " 
2410 GOTO 1650 :REM END PROGRAM 
2420 
2430 REM INPUT SUBROUTINE 
2440 IN$=" ":IF Z9$ <> ""TH ENPRINT "? "; Z9$ ;: 

-,POKE167,0:IN$=Z9$:Z9$="":GOT02460 
2450 PRINT"? ";:POKE167,0 
2460 GETZ$:IFZ$=""THEN2460 
2470 IF Z$=" " THEN Z$=CHR$(160) 
2480 IFZ$=CHR$(13) OR Z$=CHR$(141) .., 

-,THENPRINT" ":POKE167 , l:RETURN 
2490 IFZ$=CHR$(20)THENONSGN(LEN(IN$))+1G 

-,0T02460,2550 
2500 Z8=ASC(Z$) 
2510 IF Z8=44 OR Z8=58 OR Z8=22 THEN .., 

-,Z$="" :REM ELIMINATE DISK-PRINTER .., 
-,TROUBLES 

2520 PRINTZ$;:IN$= I N$+Z$ 
2530 IFLEN(IN$) >=LLTHENGOSUB2560: 

-,PRINT" ":POKE167,l:RETURN 
2540 GOT02460 
2550 PRINTZ$;:IN$=MID$(IN$,l,LEN(IN$)-l) 

-,:GOT02460 
2560 FORZ9=LEN(IN$)T01STEP-l 
2570 IF (MID$(IN$,Z9,l) <> " ")AND(MID$(IN 

-,$,Z9,l) <> CHR$(160)) GOTO 2610 
2580 Z9$=RIGHT$(IN$,LEN(IN$)-Z9) 
2590 IN$=LEFT$(IN$,Z9- l) 
2600 Z9=1 
2610 NEXTZ9:RETURN 
2620 
2630 REM: TEST IF GARBAGE COLLECTION .., 

-,NECESSARY 
2640 IF FNFR(X) < (LL*LL)/2 THEN .., 

-,PRINT"tLONE MOMENT PLEASEf ": 
.., Q=FRE(0) 

2650 RETURN 

2670 REM FIND WHAT DAY OF WEEK FIRST IS 
2680 CY=YR :MP=MN-2 
2690 IF MP <l THEN MP=MP+l2 :CY=CY-1 
2700 YY=CY-INT(CY/100)*100 
2710 CC=INT(CY/100) 
2720 WD=YY+INT(YY/4)+INT(CC/4)-2*CC+l+IN 

-,T(2.6*MP-.1999) 
2730 WD=WD-INT(WD/7)*7 
2740 RETURN 
2750 
2760 REM DISPLAY DAY ROUTINE 
2770 INPUT"+DISPLAY WHICH DAY";DY 
2780 PRINT"__";A$(DY,l) 
2790 FOR I=2 TO 8 
2800 PRINT I-l;A$(DY,I) 
2810 NEXT I 
2820 PRINT"tHIT ANY KEY TO CONTINUE "; 
2830 GOSUB 1690 
2840 GOTO 1050 
2850 

Money Back Guarantee 

~~ 
-~ D ealer Inqu iries Welcome 

dealer 

New 248-page book includes all the former TIS workbooks 
except ··PET Graphics.'· Provides informat ion for both RO Ms and 
a comprehensive Index. Only S14.95. 

Also from TIS 

WB·3 PET Graphics $4 95 

Software products on casset e or lloppy disk w11h comple te ms1tuct1on 
manual E.icn S2.: 95 (cassette\ S29 95 fdis'"'' I 

- w - 1 f.1.AI L 0 m .-:t 1hn hs sy~h!m 

S ' -2 CHECKBOOK recor 
S\".' 3 ACCOU TS ... ee 1rac1o. ot ,, o owes JO\, ow mlJC 

S \1-.S tEDI crea1e and ma1n;a1n .1:r: f11es 
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TIS 
P.O. Box 921 , Dept . C Add S2 (SS fore ign orders) 

Los Alamos, NM 87544 1hlpplng and handling 
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Crash 
Prevention 
For The Pet 
El izabeth Deal 
Malvern, Po. 
This article is for beginners in machine code pro­
grammi ng an d for those who use machine code 
subroutines from various sources . It describes several 
reasons for crashes and how to avoid doing thin g 
that make it crash. It is geared mostly to the owners 
of th e upgrade-ROM Pets (Basic 3.0) , but some 
ideas should be useful to all Pet owners. 

I define a "crash " as a situation wh er all con­
trol over the Pet is lost. It is an error condition of 
such severity that the cursor disappears, the 
keyboard does not work and you have to pull the 
plug . I also include in th definition of a era h a 
symptom of Pet behaving "s illy", when , for 
instance , simple commands, like LIST or RU lead 
to SY TAX ERROR condition or a display of 
monitor registers . 

I have heard people imply that these crashes are 
caused by a defect in the Pet. It is my experi nee 
that the overwhelming majority of such crashes are 
due to a defect in programming. 

Let me illustrate some crashes by working in 
BASIC. These simple illustrations will show wh at 
can go wrong and why . 

(1) Type WAIT 0,1. Since location 0 always on­
tains 76 the Pet is made to wait forever for a 1. The 
stop key doesn't work while the Pet is waiting. You 
can now turn the Pet off and on or use the Butter­
field procedure to regain control. (I strongly 
recommend that you build or buy an uncrashing 
de ice - Compute #1, p.89). 

(2) Type in or load a very short program , two or 
three lines is enough . Now POKE41 ,7 and type 
RUN. You'll get SYNTAX ERROR. Typ LIST 
and you'll get garbag . POKE 41,4 and all will be 
well again . 

Such errors as silly as they look, a re very easy 
to make, even in Basi . If your variables ar und ­
fin ed , if you fail ed to add a constant to some 
address, etc. you will crash. 
(.3) Type POKE 81, 15. Any value different from 76 
will do. Now type PRINT PEEK(81) or PRINT 
FRE(O) . The register di splay in this case tells you 
where the break occurred and that th e Pet doesn't 
know where to go . Locat ion s 81-83 contain a jump 
instruction to evaluate fun ctions . Poking wrong 
values into 81-83 destroy Pet's ab ility to handle 

fun ction s of which PEEK a nd FRE are just two 
exam ples. The Pet is a li ve a t this moment and so 
long as you use no functions everythin g wi11 work 
quite well. If you do use functions you will not 
recover from this sort of a crash even by th e Butter­
fi eld procedure which preserves memory. Ei ther 
power off or type POKE 81, 76 to get th ings back to 
normal . 

(4) Type FOR J = 112 TO 118:POKE J,42 :NEXT. 

Th Pct is gon . R eset by th e Butterfield proced ur . 
The Pct will work in th e monitor mod but not in 
BASIC mode. You can save the program that caused 
such a crash using the monitor . But if you exit the 
monitor by "X" and give a BASIC in struct ion, like 
LIST, the Pet wi ll crash again . The only solution is 
to pull the plug. The rea on i tha t loca tion 112-1 18 
are on of m an y vital links between the monitor and 
BASIC. D estroying the cont ents of 112-11 8 destroyed 
Pet ' ability to understand BA IC altogether. It is 
poss ibl e to regain BASIC u ing a method written by 
Rob ·n Lando and shown to me by M r. W achtel. 
This method consists of copyin g the ent ire contents 
of the ROM CHRGET routin to locations 112-1 35 
immediately after changing th e SP value in the 
Butterfield procedure (hex: from $EOF9-$El 10 to 
$70-$87). 

I am grateful to Jim Butterfield fo r showing me 
those locations that are crucial for supporting 
BASIC . If the contents of th ese location are 
disturbed in any way , only res ta rtin g th e Pct wi ll 
a llow you to regain control. Th y are , in dec im al, 
USR vec tor (0-2), various indicators (13 -15) , string 
descriptors (19-21) , start of BASIC program (40-41) 
top of th e PET (52-53), garbage yard tick (80), and 
jump ecto r for fun ctions (81-83). F urther, inte rrupt 
sys tem at 144- 145, CHRGET routine at 112-1 35 and 
location 1024 which must be zero for BASIC to run 
from its normal position. If the CMD co mmand is 
on all output goes el ewh r thus you can ' t 
communicat with the P t. This list shows the most 
importa nt locat ions . There are man y oLhers that if 
di turbed will cause unrecoverabl e crashes. ate 
again, that the Butterfield procedure will let you see 
what went wrong and permit you to save th e 
of~ ndin g program. But to be ab le to use BA I ' 
commands you may have lo r set the Pet comp! tely . 

As you can clearly see, we caused a lot of 
trouble without ever leaving BASIC. W hen you work 
with machine code, th e most frequent reason for 
crashing will be of the V\ AIT variety, j ump in g or 
branching to wro ng loca tions and infin it e loops. You 
will recover by the Butterfield procedure and prevent 
furth er era hes by foxing th e code. 

But how can you preve nt th e ha rd crashes 
described above? I have run int a I t of su ·h t roubk 
while trying to adapt machin code subroutin e. 
written for an old Pet to m y " new" Per , often 
without knowing for which Pet the code wa written. 
The most notoriou offend rs were those routin es 
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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 Accounls 
• 	 Accepts Up To 3000 

Transactions Per Month. 
• 	 Cash Disbursements Journal. 

Cash Receipls Journal, and 
Petty Cash Journal for 
simplified data entry. 

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

• 	 Complele Financial Reports 
Including Trial Balance. 
Balance Sheet. Profil & Loss 
Slatemenl, Cash Receipts 
Journal. Cash Disbursemenls 
Journal . Petty Cash Journal 
and more 

• 	 Accepts Pos11ngs From 
Exlernal Sources Such As 
Accounl s Payable. Accounts 
Receivable , Payroll . 
Etc 

Accounts Payable 

• 	 Interactive Dala Enlry W11h 
Veri fied lnpul And Complete 
Operator Prompting . 

• 	 Automatic 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 
Organiza tion Allows Fasl 
Individual Record Updaling 

• 	 Mulliple Reports Provide A 
Complete Audit Trail. 

• 	 Check Printing W11h Full 
Invoice Detail. 

• 	 Full Invoice Aging 
• 	 Automatic Posting To 

General Ledger 

Accounts Receivable 

• 	 Maintains Invoice File For Up 
To 300 Invoices 

• 	 Accomodates Full Or Partial 
Invoice Payments 

• 	 Customer File Mainlains 
Purchase Information For Up 
To 1000 Customers 

• 	 Allows For Automalic 
Progress Billing. 

• 	 Provides For Credit And Debit 
Memos As Well As Invoices. 

• 	 Prinls Individualized 
Customer Statemenls. 

• 	 lnterac live Dala Entry With 
FullOperalor Promp11ng 

• 	 Complete Data lnpul 
Verificat ion And Forma11ng 

• 	 Aulomatic Posling To 
General Ledger 

Payrnll 

• 	 Maintains Monll1ly. Quarterly. 
And Yearly Cumulative Tolals 
For Each Employee. 

• 	 Payroll Check Printing With 
Full Deduction And Pay Detail 

• 	 Sixteen Different Reports 
Including W2 And 94 1. 

• 	 Interactive Data Entry With 
Easy Correction Of Entry 
Errors. 

• 	 Automatic Dara Verification. 

• 	 Complete Job Costing Oplion 
With Cumulalive Tolals And 
Overhead Calculalions. 

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

• 	 Automatic Posting To 
General Ledger . 

Structured around lhe time tcsl d and reliabilily proven 
series of business software syslems developed by Osborne 
and Associates. these programs have been designed 10 fill 
the need of a comprehensive accounling package for lhe 
new Commodore PET micro compuler syslem. Each program 
can either stand alone. or be inlegraled wilh the olhers in a 
total software system 

Designed with the firs! time user in mind . lhese programs 
lead lhe operalor through step by slep. verified data cnlry II 
1s impossible to 'cra sh' a program due lo operator error or 
invalid data input. Design consislency has been ma1nla1ned 
from program to program to greally increase operator 
familiarity and confidence. 

Oocumenlation. normally a problem for small systems 
users . is provided by lhe compr hens1ve series of Osborne 

and Associates user manuals. These three manuals togell1er 
total over 800 pages of detailed slep by slep inslruclions 
written at three levels for DP Departmenl Managers, Data 
Enlry Operators, and Programmers. You don't have to worry 
about getting 'promises' inslead of documentation because 
the documentation was written before lhe programs 
were developed A second set of manuals delails any 
changes required dur ing conversion Each program 
provided on disk wilh complcle documenlalion Packaged 
in a handsome three ring binder wilh pockels and lwelve 
monlhly dividers for conven1en1 storage of reports 

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

CMS Software Systems 
51 15 ME EFEEDRI E • DAI LAS TX 5;>? • 2 4-381 -0 0 



116 COMPUTE! February. 1981 Issue 9 

that used the old Pet's input buffer (locations 10-89) 
for storage of variables and addresses . You can see 
that some of the most important locations in the new 
Pet are wher the old Pet 's input buffer is. 

Many of the old Pet routines can be changed to 
run , without crashing, on the new Pet, if you're 
carefu l. Many of them do not use any BASIC ROM 
routines, thus we do not have to bother with that 
translation. Most of them use zero page addressing 
and use locations 10-89. It 's a good idea to learn just 
enough about the machine code instructions of the 
Pet to be able to spot the addresses. You can then 
find locations in the new Pet that are safe and 
change the program accordingly . Some locations I 
think are safe are 1-2 if main program has no USR 
call , 15-16 , 84-89 , 60-63 if you ' re not using DATA 
lines in the main program, 177-195 if tape is not 
used. And there are others. When a large block of 
contiguous locations is needed and 177-195 cannot be 
used , you wi ll have to redo some of th e coding in th e 
followin g way. Determine th e zero-page locations you 
need, and how many . Attach a bit of code at the 
beginning of a machine code routine to move the 
contents of the locations you're interested in into the 
first cassette buffer. Just prior to xit from the 
subroutine, move the contents back from the cassett e 
buffer to page zero . When control returns to BASIC 
nothing has been disturbed and the Pet cannot crash. 
Please note that inserting more code may require 
some change in absolute addres es in the routine 
itself. Thi i not difficult to do . 

We have now tak n care of those problems 
where machine code routin es can destroy importan t 
Pet pointers, BASIC connection and so on. But there 
is another problem , that of strings from the BASIC 
program destroying ma hine code rout ines placed at 
the top of the Pet. Mich ael Riley gave me a simple 
solution: after poking the appropriate top of the Pet 
pointers (52-53) it is necessary to either say CLR or 
RUN-next line for all pointers to be set. So if your 
machine code routine doe not perform this opera­
tion , you can do it in direc t mode or with in the 
BASIC program. Ju ' t make sure you do not initialize 
any variables needed by th program before the CLR 
or RUN line. 

I find it helpful to go over a routine looking for 
what might cause the Pet to crash and how to pre­
vent it. Some routines work only with a main pro­
gram they were designed for . They may not work for 
your calling program because of different BASIC 
commands you may use (see point 3 above). Adjust 
them so they are as g neral as pos ible and yo u II 
never have to worry about crashing , no matt r what 
the calling program conta in . There are many very 
useful routines in the press that are worth the troubl e 
or conversion. The sid benefit of making changes in 
well written programs you s · in the magazines is 
1hat yo u can learn a lot from th em. I did . 
References: 
1. Jim Butterfield , Compute an d personal communication 
2. Michael Riley , personal comm unication 
.3. Nick H ampshire. The Pct Hcvealed, Computabits, England 
4. Anselm Wachtel , Compute#2 and personal communication. © 

Machine 
Language 
Printer 
Command 
Zolton Szepesi 
Pittsburgh, PA 
While working on a Machine Language program, it 
could be advantageous to be able to give a command 
to the printer in ML instead of going back to BASIC 
and returning to the Monitor or to some other ML 
program . 

T he program, which follows, substitutes the 
BASIC command: 
OPEN4 ,4:CMD4 

and at the end: 
PRINT #4:CLOSE4 

The program can be loaded anywhere there are 
20 bytes free address . Starting at $XXXX: 
xxxx 
START A9 04 LDA -$04 File and 

device number 
85 BO STA zSBO The out­

put to CMD is in SBO 
85 D4 STA zSD4 The 

device number is in 
$D4 

20 BA 
FO JSR OPEN IEEE 
20 2D 
Fl JSR TEST IEEE 
20 D2 
FF JSR WRT 
00 BRK 

XX(X + 1)X 4C CC 
FF JMP RESTORE 1/0 
00 BRK 

When we want to start the printer, we have to type: 
.G XXXX (or working with some other program, 
e.g. Moser's Assembler , print: RU $XXXX), and 
to close the printer we have to type : .G XX(X + l)X . 

The screen does not show what the printer 
print but we can give th e necessary command 
through the keyboard as if the printed text would be 
on the screen . This way we can continually print out 
the dumping of a complete ML program or the 
Assm elbe List. © 
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PET' MACHINE LANGUAGE GUIDE 

PET 

MACH I NI 

LANGUAGf 
Cont en ts tn t lu d' · s.c c:. l 10 n !a on · 

GUIDf • 11\put and uutµut r outines . 

• 	 11)(cd point. floa11ng poin t , 

;,nd As.ci1 n11n'l b cr convc rs.1on 

• C lock s and t rn1e rs . 

• Uuill· u1 ar1trln1ct1 t functions .£1) . 
• P rcJ9ramrni1'g h1nls. and StHJtJ s· 

tjuns.~-·("I 
•Many sample p r o g1 an1s. . c~R'~~~) .) 

While supply Ias is : 
Guides for Old ROMS ~ .. .

•• • • "' ' "' M•I ••~• • only $5.00 inc. poslage 
New ROMS order below 

If you are interested in or are a lready into machine language 

programming on the PET , then th is invaluable guide is for 

you . More than 30 of th e PET's built -in routines are fully 

deta iled so that th e reader can immediately put them to good 


use . 

Available for $6.95 • .75 postage. Mich igan resident s please 


include 4% state sales tax . VISA and Mastercharge e<1rds 

accepted · give card number and expiration date. Guantity 

discounts are ava ilable. 


ABACUS SOFTWARE 
P.O. Bx721 1 
Grand Rilp1ds, Michigan 495 10 

Microphys is pleased to release d series of Anagram programs designed for 
use in both a recreational and educationa l setting . Employing n grime for · 
mat , each program randomly generates la rge-type anagrams which are to 
be deciphered. Points are a•,1.'arded for correc t solutions and clues ma> be 
displayed when difficulty is encountered. One tries to interpret as man 
anagrams as possible within the allolled time which is also di!iplayed on the 
computer screen. 

Match play may be established since the computer may be d1rec1ed 10 
generate the same sequence- or ana ram~ for two or more player s The time 
int erval may also be adjusled In order to compensate for age or 1n telllgencc 
di trercnccs. 

The Anagram programs are available in five " level·of·diHiculty" 
categories. The clues pro ided in the school and college categories are 
generally definitive in nature. Thus. vocabulary. re~ding , and spelling skills 
arc reinforced by these programs. Many of the words used are found in the 
Mic1ophys vocabulary and spelling series for the corresponding grade 
levels. 

The programs are intended !or use wi1h a Commodore PETICBM 
microcomputer having at leas\ BK or ~ torage . Each program IS recorded on 
a C· 10 casse tte and is accompanied by simple descripti ...e instructions. The 
programs reta il for S 15 each 
PC340 Anag rams I Recrealional I 
PC34 I Anagrams II Recretional 2 
PC342 Anagrams Ill College I 
PC343 Anagrams IV College 2 
PC344 Anag1ams V High Schoo l I 
PC345 Anagrams VI Hlgl1 School 2 
PC346 Anagrams VII Junior High I 
PC347 Anag rams VIII Junio1 High 2 
PC348 Anagrams IX Elemenlary I 
PC349 Anag1ams X Elementa1y 2 
A recreation.J lleducational diskette is also a.. ailablc for use '41th the Com 
modorc 2040 disk drive. In addil lon to the abo'c 10 p1ogiams. thrs diske11c 
contains the si.\ M1crophys "Wheel·of·Fort unc · tword games (see PC375 
PC380 in our Fall 1980 catalo )as well as PC350 Crypto. PC365 Poko1 , 
and PC390 Bingo. This disktllc is accompanied b) complete 1nsuuct1ons 
ror each program and rttads ror s 180 . 
Educators: Be certain 10 wri te for our flee educa1ional software calalog 
which lists over 160 programs for use in introductory courses in chcmisHy. 
physics. ca lculus. junior and senior high math . vocabularly . and spelling. 

Ot>aler lnquirl'S lm·iled 


MICROPHYS PROGRAMS 

2048FordSt. Bklyn,N .Y. 11229 


(212) 646-0140 

P3=:11!oiwteir1.f ;u!1 PET Products 
from 

OPTIMIZED DATA S'YSTEMSl 

- SOFTWARE FOR ALL PET/CBMs­
(Supplied on Cassene- Prices include Shipping) 

e WORD PROCESSOR (PS-001 ) .. . . . ....•.. . .... ..... .. • S16.95 

Makes documents a snap 


e MAILING LIST (PS-002) ...... ..... ..•...• ..•.... ... 516.95 

Throw away your address book 


e SPACE EATER (PS-003) .. . .. ..... .. .• • •• ••..••.•... . S9.95 

Gobbl es spaces in BASIC programf 


e CATALOG (PS-004) .. •. .. .........••.. . ...•.. . . ... $16.95 

File stamp/coin/etc. collections 


e SATELLITE TRACKER (PS·005) ...........••. . .. . .. . . $24 .95 

Tracks OSCAR Ham Satellite in real t ime 


e MORSE CODE KE YER (PS-0061 ••..• . ......... . ....... $14.95 

~ Sends code on the air or for practice 


~<,; e MINl ·COUNTT.J•. (PS·0071 ..••.•.. . ........ . ...... . •• $19.g5 

Measures frequency to 17KHz and intervals to 65 msec 


-HARDWARE FOR " OLD " 8K PETS ­
(Shipping Additional) 


e 2114 RAM ADAPTER • .. . .. ..............•. (+ 51 .50 per 01dor) 

Replaces up to 8·6550s with low cost, rel loble 2114s 

PHB·001 (Bare PCB) ....SB.95 PHK-001 (K it - 2socketsl .... S13.95 
PH-001S (Assm-iOckets PHK·001S (Ki t-8 sockets) ... S16.25 

only).•...... .. . ..$22.95 
PH-001 (Assm-2 sockets +one 2114). .. . ............. . .. $24 .95 

~· 
~<,;· 4K MEMORY EXPANSION . ... .........•. . .•.. (+ $3 per order) 

Install s aasily internally. Uses 2114s. Write Protect. 

PHB·002 (Bare PCB! •.•.Sl 6 PHK·002 (Kit·sockets only) •. . • . 529 
PH·002S (Assm·sockets PH·002 (Full Assm) ......... $105 

only).. .•... . .....$42 

PROMPT SHIPMENT! 
Calif. Resid ents, add 6% Tax SATISFACTION GUARANTEED 

P.O. Box 595, Dept. C - Placent ia, Californ ia 92670 

~ MINl·COUNT Tradema rk of Opt lmhed Da ta Systems ~ 
~ PET/CBM Trademark of Commodore Busineu M11chinet immlll 

Computer House Division 
PROGRAMS FOR COMMODORE AND APPLE 
Legal accounting Demo $15.00 
Legal accounting Program 995.00 
Machine Part Quote Demo 15.00 
Mach ine Part Quote Program 325.00 
Mailing/phone list 80.00 
Political Mail/phone list 130.00 
Beams, structural 115.00 
Trig/C ircle Tangent 110.00 
Spur Gears 35.00 
Bolt Circles 25.00 
Fi lament Wound TAnks 125.00 
Scrunch 25.00 

PROGRAMS FOR COMMODORE ONLY 
A/P , AIR, Job Cost & Job Est. 370.00 
Inventory 95.00 
Financial 175.00 
Real Estate Listings 265.00 
Check Writer 25.00 
File Editing Tools (FET) 65.00 
Screen Dump/Repeal 35.00 
Docu-Prin t 20.00 
Scrunch 25 .00 
Sof·Bkup 40.00 
Sorter (Mach. Language) 35.00 
Trace-Prin t 25.00 
Vari -Print 25.00 

ASK FOR CATALOG #80-C2 Dealers Wanted 
Computer House Div. 1407 Clinton Road 
Jackson, Michigan 49202 (517) 782·2132 
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ODDS Ir ENDS 

ON PET/CBM files 
Jim Butterfield 
Writing data to a file is quite straightforward: OPE 
the file, PRINT# to the file as many times as you 
like, and then CLOSE the file. Reading is pretty 
easy, too: OPEN the file , INPUT# until the file has 
given you all its data, and CLOSE the file. 

You can also read a file by using GET# instead of 
INPUT# . The GET# command is especially useful 
for checking out a file and seeing what's on there . 
Here 's why: INPUT reads everything to the end-of­
line; trims the line it has received by taking off 
leading and trailing spaces and quotation marks, and 
then scans the line , converting numbers to internal 
representation, etc . All very handy; but if something 
goes wrong, you '11 want to use GET to look at the 
characters one at a time. 

When you' re reading a data fil e, keep watching 
variable ST. It will normally be zero; at the time you 
read the last value it will change to a value of 64. 
Any other value means you have a read error. 

The ST indicator works slightly differently on the 
original PET ROMs. It does not go to 64 at the time 
you read the last value; instead, it switches to 64 
only when you try for the following value - the one 
that isn't there . You can handle this with careful 
coding. But you'll be bet ter off to upgrade your 
ROM set so that your programs will be compatible 
with newer machines. 

End-of-file on a disk read is shown in ST, but errors 
are not. On upgrade (2.0) ROMs, use the command 
chann I (Secondary Address 15) to ask the disk unit 
how it's doing. Newer ROMs give you disk status 
variables called DS and DS$ to make it easy to check 
errors. 

PRI T# sends to a fil e in almost exactly the same 
way that PRINT sends to the screen: as a group of 
ASCII type characters. INPUT# receives from a file 
the same way that I PUT receives from the 
keyboard/screen . Make sure that what you send to a 
file wi ll be seen as a good input when it comes back . 

Let's pick up more detail on the previous item. If X 
is five and Y is two, and you say PRINT#3,X;Y the 
file will be written as: 
(space) 3 (space) (space) 2 (space) (return) 

Think about it. What would happen if you typed the 

above sequence in response to an I PUT? Answer: 
PET would see a single number - not two - whose 
value is 32. That's exactly what would happen if you 
later tried to read with an INPUT#. olution: say 
PRINT#3,X : PR1NT#3 ,Y and the two numbers 
will be neatly separated with a RETURN character. 

For exactly the same reasons . You shouldn't say 
PR1NT#3,X, Y ... you'l l put more spaces on the file, 
but you won't solve the problem. 

Best practice: Use a separate PRI T# statement 
for each variable. 

Early PETs - everything before ROM 4.0 - write 
both RETURN and LINEFEED at the end of a 
line. The RETURN is handy - in fact, it's vital ­
but the LINEFEED can give trouble a nd should be 
taken out. You do thi by cod ing something like: 

PRINT#3,X;CHR$(13); 

The CHR$(13) is the RETURN character. Don ' t 
forget the semicolon at the end, or PET will stick 
another RETURN and LI EFEED b hind the 
whole thing and you ' 11 have a mess. 

On 4.0 and subsequent ROMs, the LINEFEED will 
normally be supressed, and you can go back to 
PRINT#3,X. Cassette tape fil es have a sp cial 
feature which avoids writ ing the LI £ FEED 
character. 

Programs using cassetle tape files are quite easy to 

convert to disk. To open a fil e for writ ing change, for 
example, OPEN 1,1, 1, "INVENTORY" to OPEN 
1,8 3,"0: INVENTORY,S,W". The 8 means device 
8, usually disk; the 3 is an internal disk channel 
number (pick anything from 3 to 14); 0: means drive 
zero, and ,S,W means we plan to Write a S quentia l 
file. Everything el e for writing the ftl e can remain as 
before (PRINT# and CLOSE), so long as you watch 
to make sure you don 't write LI EFEEDs with your 
PRI T#. 

Switching over to disk for reading a file is even 
easier. Change OPEN 1, 1,0, "FILENAME" to 
OPE 1,8,3,"FILE AME" and you ' re in business. 

In cutting over from tape to disk fil es, it doesn t hurt 
to add error checking, of course - se ondary address 
15 or variables DS and DS$ , dependi ng on your 
system. 
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Never use the TAB function in writing to a file - or 
to the printer, for that matter. PET will try to 
calculate the proper place on the screen for the infor­
mation - and then sends that type of information to 

the fil e . It almost invariably botches the job. 

Make sure that any file you write is always closed 
properly . It 's all too easy to write a program that 
stops or goes into a special routine in ce rtain cases 
leaving a file open forever. 

Get into the habi t of protective CLOSE 
statements . It 's perfectly allowable to say CLOSE 1 
even if you ' re not sure that fil e number 1 was ever 
opened. And it doesn ' t hurt. 

Don ' t forget that you can use a variable to indica te 
the logical address you want to use. You can say, 
PRINT#] ... and ifJ is one, you ' ll send to logical 
dev ice number one, etc. This is a very effective way 
to split a fil e into se era) smaller files . 

R emember, too, that you can open the screen as 
a fil e (it's device 3), so that you could send some 
things to the screen and others to disk. © 

ROM 4,0 

OR ON OR
THE PET RABBITCASSETTE 3.0 ROMS 
The PET Rabbit Is a programmers aid which provides 12 addition­
al commands that can be executed in BASIC's direct mode. In 
addition to the commands, automatic repeat of any key held down 
for 0.5 seconds is also provided . This will greatly aid inputtings 
of characters and provide more convenient cursor control. Most 
importantly the RABBITS high speed recording technique allows 

an BK program to be saved in 3B seconds Instead of the normal 2 

minutes and 44 seconds in Commodore's format. (Note- The 

RABBIT cannot be used to store dah tapes from BASIC.) 

The PET Rabbit is 2K of machine code supplied on cassette or in 

ROM. The cassette version occupies the top-most portion of 

memory and can be ordered in one of 5 locations : $1 B00-$1 FFF 

for BK PETs, $3000-$37FF or $3B00-$3FFF for 16K PETS, and 

$7000-$77FF or $7B00·$7FFF for 32K PETs. The reason for 
two different versions for the 16K and 32K PETs Is to provide 
room for those programmers who use the DOS Support (wedge) 
program. (Note- The cassette RABBIT works only with 3.0 
ROM PET's .) 
The ROM version Is a 24 pin Integrated Circuit which plugs Into 
spare socket D4 and occupies memory $AOOO-$A7FF. Since the 
ROM version does not occupy user RAM, ii will work with any
BK, 16K, or 32 K 3.0 or 4 .0 ROM PET. The main advantage of 
the ROM Rabbit is that it doesn 't have to be loaded each time 
you power up your PET and it does not occupy valuable RAM 
memory . 
The PET RABBITS high -speed cassette recording feature will not 
work with some of Commodore's older cassette decks . To be 
specific, cassette decks with the lift top lid (termed old style)
will not work but all other features will work . In addition , we 
have discovered that some new style cassette decks will not work 
properly. How do you know if your cassette will work? Simple 
-open up the cassette deck and look at the Printed circuit board 
components. If there are IC packages for all the active compo ­
nents, it will work with the RABBIT. If there are any trans ­
istors on the board, It will not work. Most new style cassette 
decks will work okay since there are very few of the transistor 
types. If you wi sh to purchase ROM RABBIT and a cassette 
deck, we can offer an attrac·tive discount . 
The RABBIT commands are : 

SS - Save with short leader D - Convert decimal #to hex # 
SL - Save with long leader H - Convert hex # to decimal # 

L - Load a program Z - Toggle character set 

V - verify a program K - Kill the RABBIT 

E - Lead and then run * - Go to monitor 

T - RAM memory test G - go to machine language 

program 
RABBIT works with the PROGRAMMERS TOOL KIT. 

CASSETTE RABBIT· $29.95 EASTERN HOUSE SOFTWARE 

ROM RABBIT· $49.95 3239 Linda Dr. 

(specify memory, 3.0 or 4.0) Winston-Salem, N. C. 27106 
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TWO POWERFUL PROGRAMS IN ROM FOR YOUR PEf/CBM 
MANUAL INCLUDED - Comprehensive instnictionXDOS ROMflll_s97_so Every user of manual included. 

Commodore's 2040 Disk iia been waiting for XDOS. I DEPENDENT- XDOS uses nu HAM.and BASIC is 
The maintenance, manipulation and orga ni zat ion of unaffected hy its use. 
disk fil e i implificd since XDO eliminates 1he 

COMPATIBILIT\'- XDO' i cumpaliblc 11; 1h moslrepclit iou dnidgtry of disk 11ork. DISPLAY. COP . 
01her HOM prod ucls and can be ordered to fit any of 1hcCRATCIL LOAD/HU opcralc from a fa t lwo·rolurnn 
lhree avai lable RO.\I ockel .Menu display. ~luhiple files can be elec ted with single 

key troke and then co pi ed or scratched as a ba1ch 
without furlhcr input. T;1kc ad1•anlage of our unique risk SORT Ro~1_s97.so Every serious 
free refund policy. Once you use XDO you'll neve r progr.im can bcnefil fro111 lhc fi ve ulilil ies included: 
give ii up. 

SOHT-This command takes ti lls1of array names 
DM ENU - Display or prinl contcnls of data fil e. (s tring, rea l and integer in an order or mix) and sorts 
CMENU- Copy any number of elec ted fil e~ as a baich. them ba cd on the alphabc lic ur numeric order of 

1he iirst array in the list. n example best illuslrates theS~IENU-Scratch any numberof selec1ed files as a 
fl exibility of Ihis command: uppose you 11; h tobatch. 
mainlai n an inroice Ii I 11; 1h 1hc dnia held in 1he 

MEN - Load and 11111 a prugra 1n. fnllo11i ng arrays : 
SCREEN PHI NT- Special key sequence copic the C%(N) - Cu. tomcr Nu mbcr. IO/o( )- Invoice Nurnhcr. 
screen irnuge Ill your pri 11 ter. A(l\1 - S Amoun1. DS( ) - Dale. II is now a simple 
DlRECT Pill rr - l'ul a.. *.in fron t of any comma nd mat 1er lo put this list inlu ord er of in voice date. 
and ii 11;11 oulput to the printer au lorna tically. cuslomer number or amou nt owing.An Accelerated 

lleadso rt algorithm 11; th K· - Log(N) characteristics 
DOS SUPPORT- The om pl etc IJOS SUPPORT is used fo r e.~lrernc l y fa~ i p •eel c1•cn on wors l ca c duto. 
(\\'EDGE) i included in lh C' XllO HO~ I. 

1\VEHEPLACE- XOO. makes A\IE .. 11 •• • and A E 
11; 1hou1 a dril c number completely safo and relia ble. 

UPGRADEABLE- All Prominico software is supplied in 
reprogrammable HO~ ! which can be upgraded when 
required. 

• OHTl l~I E I\ 'F. 0:-0D 

NO OF RECORD . i .UOO i .UUU 5.0UIJ 10.00(1 

ii\'TEGER 2.ii .9 15.6 3ll) 

HEA i. 4.q lfi i 29.3 -

STH ING ) .8 I i.3 - -

IUAD SfRING- This command is <l much needed 
replacement for INPUT# wi th the following improve­
ments. Maximum input string length increased from 
8(1 to 25~ characters. Embedded OMMAS. COLONS 
md QUOTES are now acceptable dal <L Null string i 
rclumcd for empty records. 

OPTli\UZED READ, OPTIMIZED \\~UTE-These two 
commands drastically simplify and improve dala 
storage on disk. Numerical data is wrillen in binary 
inslead of ASCII, polcnli;1lly increasing data dcnsily by 
3011%. Data is stored without the need for llETUH N 
bc1wcc11 records thus allowing a stri11 i; 10 c·untain any 
charndcrs including llETUH N, OLON. CO~l ~IA and 
QUOTE In addilion, a list of variahlc names need only 
be defined once and not in each read ur write statement. 

Fl D SUBSTRI 'G POSITIO - POS i a 1·m fast 
siring sea rch functi on "hich loca te lhc posiiion of one 
siring 11ithin anolher. 

Ri sk Free Warranty:one year rcpl;iccmenl or defective 
HOM 's. if you decide to return the HOM (undamaged) 
wit hin 30 days we will refund the full purchase price 
including po lage and yo u may keep lhe inslmclion 
111r11111:il 11 ilh n11r rrnn plinw111' 

·10 ordcru c Prominico Diri'cl 1\lail Hes ponsc Card i11 
Ihis issue or end: Chequ , ~ loney Order. or Visa/ 
Chargcx (include expiry dale and signature). Add S2.50 
pos1agc for each HO~I order cl.Speci fy which HO I 
sockcl yo u want to fill. 

l'tmCllM '"'' r ~gis 1ercd 1rnd!·111nrk <of Commodore llusincs> 
. M;1r hinl's. 

PROMINCO LTD., 1921 BURRARD STREET, \A CO VER, B.C. V6J 3H3. PHONE (604) 738-78JJ FOR PROMIYf SHIPMENT. 
PROMINICO • PROMINICO • PROMINICO • PROMINICO • PROMINICO • PROMINICO • PROMINICO • PROMINICO • PROMINICO • PROMINICO • PROMINICO 

http:progr.im
http:Ro~1_s97.so
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Three Pet 
Tricks 
John F. Garst 
Deportment of Chemistry 
The University of Georgia 
This magazine and others have published numerous 
PET programming methods that are not evident 
from reading the documentation provided by Com­
modore. Sometimes there is a subtle way of using 
what Commodore tells about . Then there are those 
things Commodore forgot to mention. Here are three 
tricks that I use. 

On·llne Remarks 
With a PET, on-line remarks are made as follows, 
according to Commodore. 
200 : GOSUB 500:REM OUTPUT 
Both the statement-delimiting colon and the REM 
statement must precede the remark . Other im­
plementations of BASIC allow th e use of an 
apostrophe in the place of both of these, making pro­
grams more readable . 
200 : GOSUB 500 ' OUTPUT 
The PET actually allows th e constru tion just given! 
However, th e PET does not use the apostrophe as an 
abbreviation for REM. In fact, the PET allows the 
following construction. 
200 : GOSUB 500 OUTPUT 
Nonnumeric character string that follow the targ t 
line number of a GOTO, GOSUB , or THEN state­
ment are ignored . This is not true for all other kinds 
of statements. Nonetheless , it is convenient to be able 
to tag GOSUB statements with labels reminding th e 
reader of the nature of the target subroutine. 

Flashlng Cursor For Get 
Several no tes have appeared showing how GET can 
be used to advantage instead of I PUT. Deal s r ­
cent art icle (COMPUTE, vol. 1, issue 6, p. 98) 
illustrates a routine related to omc I have used. 

D eal uses a BASIC method to flash the cursor . 
According to C. S. Donahue and J . K. Enger , 
" PET/C BM Personal Computer Guide," 
OSBOR E-McGraw- Hill , Berkely CA , 1980 , p. 
106 there i a POKE addre and a alue that turns 
on the PET s cursor under control of its OS. The 
location is 548 for the "old" ROM set (version 2.0) 
and 167 for the " new" ROMs (version 3.0). I 
assum that the newest (4 .0) ROMs use the same 
address as the 3 .0. 

The values to be POKEd are 0 to enable the 
flashin g cursor and 1 to disable it . 

100 POKE 167, 0 (turn on cursor) 
110 GET A$ 
120 IF A$ = '"' GOTO 110 
130 POKE 167, 1 (turn off cursor) 
This seems to work fine . I have had no problem with 
its actual operation , but I have had a few "flying 
cursor ' residues (reverse blanks) left here and there 
at unexpected places after having used these POKEs. 
I don't know whether these were from my program 
bugs or from something in the operating system that 
was upset by the POKEs. 

Pretty Printing 
The PET system gobbles up spaces that may be left 
between the line number and the first character of a 
statement being entered , with th e resul t that all 
statements in a PET BASIC program are left­
justified . One of the features of a readable program 
is the use of blank lines and statement indentation to 
emphasize the logical structure of the program. This 
is " pretty printing" (see P . Nagin and H. F . 
Ledgard , " BASIC With Style", H ayden Boo~ Com­
pany, Rochelle Park , NJ, 1978 , or J . M . Nevison, 
" The Little Book of BASIC Style ," Add ison-Wesley, 
R eading , MA , 1978). 

By now it is well known th at spa es can be in­
serted a t the beginning of a PET BASIC line if a col­
on (": • ) is typed in the first or second space follow­
ing the line number. 
100 : FOR I = 1 TO 10 
110: x = x + 1 
120: NEXT I 
What may not be so well known is that there is at 
least one restriction on this usage. A DATA state­
ment that is not preceded imm d iatel by a colon is 
ignored! Thus , th e following will not work. 
110 : READ X, Y 
110 : DATA 1, 2 
Instead, this can be used: 
100: READ X , Y 
110 : :DATA 1, 2 © 

. d\:1 i 
lnlorrnallOll Ul1hly 

USE YOUR PET AS A TERMINAL! 

e n ~ (J J l"<dU'I 
SOtl ~C L. H .. o... -l r 
lL n C1 l !ff.f <• I i'fT t: :itl S ~0 . 00 

' 'll.L'iI.:~ !~.it11J.• _ _ l _.u...._ 
7 C TAI. pr,cr AG S4 ., . 00 ..... 

VISA' PETIEO micro systems 
'' o n., . 21e~1 

;1 265 /, l OOFT" ~ H ~.d - MU ,.,.:.llKCE. v. sco.,,. s.r ~J :'::' I 

f414 ) 282·416)• 
­

H 9 S . OO 
S! 00 . 00 

~ ..... 1 ... • 1• 'ot 10U 

1. :-:.: .. .-• • _: · -

2. ~-- ·'. "- ~ · - · .· - · 
• f• Ot .. \ OJI •l .. o +~ jW0017 0-

• l u t .. _UO 

"-~- ... --...-·-· - ·-·---· 
$15 0.00 
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IEEE-488 BUS 
SYSTEM BUILDING BLOCKS 
For Commodore PET/ CBM and other computers... 

1 krophy~ ts pleased 10 announce 1hc release of a cries of 1wclve 
1 rograms designed for u e in in1rod11ctory colc1Jl11s co11rses on both 
1he high school and college levels. 

The programs are intended for u e with a Commodore PETI CBM 
microcomputer having at least BK of storage . Each program is record­
ed on a C- 10 casse tte and is accompanied by si mple de c1 ip1ive in­
slruc tion . The programs re1ail for S20 each. A di ket1c con taining 
all 12 program; may be ob1aincd at a co t of $180. 

Eadt program generates a unique ~cl of problem; for ead1 SI udent. 
Answc" ma y be generated so lhat lhc studen1 may check his own 
work or 1hesc answers may be suppressed . The tudcn t then so lves hi 
sc i of problems away from the computer. When his work is com­
plc1cd, the studen l cn1crs his code number and answers and the com­
puter will the n grade his work, displaying 1hc an wcrs 10 1hose qucs­
1ion; whid1 were incorre.ily so lved; a perccn l score and a brief om­
mcnl renccting an overall e'aluation arc abo given . 

lndi,·idual Program Content 
PC726- Differentiation of Algebraic Fum:1ions 
PC727 - Maxima/ M inima Problems: Pan I 
PC728- Maxima/ M inima Problem : Pan 11 
PC729- Rcla1ive Rate Problems: Part I 
P 730- Rel ative Rat e Problems: Part II 
P 73 I - lnlcgratton of Algcbrail: Functiom 
PC7J2- Differen1ia1ion of Trigonomctri,· Functions 
PC7JJ- Integration of Trigonomc1ric FutKtion; 
PC73-I- Integrat ion: Areas of Plane Figures 
PC735- ln1q,trat10n: Volumes of Solids 
PC736- lrt1cgratton : A rc Lengt h 
PC7J7 · ln1egrat 1nn: urfacc Arca' of Soltd, 

Note : All pr grarm arc 3\ailabk from your lo..:;tl ..:ompu ler dealer . 

They may also be obtained direct ly from Microphys . 

t:dut•ators: Be sure 10 wri1c fo r our free edU1:a1io nal >oflware 

cata logue "hich descr ibes over 140 programs for use in Chemis1ry, 

Phy i..:s, l\ l ath, English Vocabulary and Spdling . These programs are 

de,igned for use on the PET with a minimum ol 8K of ' 1orage . 


Dealer Inqui res Jm·i red 


M ICROPH YS PROGRAMS 

2048 Fo rd St. Bklyn, N.Y. 11 229 


(212) 646-0140 

TNW- 2000 

TNW-1000 Serial Interface: $129 

TNW-2000 Serial Interface: $229 

TNW-2320 Dual Serial Interface: $369 

TNW-103 Telephone Modem: $389 
fl,,, v1 s ....... 11'' ..l !I US!:-' .•. 11r1 DAA 


IA RE PTE RM : Ari· 10· 1 •r 1·1,111ur•1s ~ow PE 11r110 1t,..11n1nal 
"' ru ...c ... ,,.. i\jVI, • OOll, r -.!'.\ ~3~U. Of fNW I 03JSOFTW

SWAP: 1\l 1 l,\\ ~ ~ 1 v1J 4r1 01 u o 10 ram') in PET 
1·1t!rlcr,_ d un<.e n un t n 11' anv oroer PLUS \fO~ ' lJ 1.l..tt • n"·Uu'" '':it 


rhsl<s prm:i•r<:r I'! PAN: 


Wrile or c all fo r lnlorm allon loday: 

TNW Corp ora tion 
3351 Hancock S tr eet 
San Diego CA 92110 

(714) 225-1040 

CBM/ PET Computers & Such! 
Features fo r Jan/Feb 80: 

Xymcc typewriter/printer $2499 

Ccntronlcs 737 $ 859 


Rccond f L loncd SEt.ECTR I Cs 
ll." cnrrl3gc 450 
l l, 15" carriage 550 
1 S" carr in desk 51J9 .,.

Micro Software Systems 

MSS Program Disk #I 99 
 -Billboa r d fo r 8032 39 
Bl l lboord for 2001 29 

llnt onabe Ml PLOT $1149 
NEC Sptnwri tcr #5530 S2499 
Unc rasher ( for new 2001) $ 15 -Modem f or PET/CBM s 285 

PET/CBM Pers Comp Guide s 14 

free cassette drive 'Jith !b/32k CBM 


CO NNF.CT PET/ CBM TO PRINT ER: Simp ly plug lnLo the Interface 
and use your PET / CBM cocputcr .., lth popula r "standard" 
pl"'inlcr -; 1 or add a v ideo monitor f or a second dl sp lay. All 
interfaces are assembled , tested, and warnntccd. No s oftware 
l s rcqulrcd. 

TU-6SC Use NEC, Centronics , Xymcc, or other indu s try 
standard parallel printers . Works with dlsk, other IEEE 
devices attached. $129.95 

TU- 6514 Use RS-232 (serial) p ri nt e r s, llko Hc athklL 11 - 14. 
300 to 4800 baud (p l ense specify rnlc des i red). 
Inc l udes power pack. $79.95 

TU- PVl Connec t your Video Mon I t o r Lo Pt:·r/ CBM for second 
di s pla y. Our un iqu e conLact extens i on s l eave the use r 
po rt avai l able [or c onnection of other accessor i es. 
S39.95 INOT for 8016/32 ) 

l:::SCON Interfaces: 

SELf:CTR IC to PET / CRM $61•9 


to Apple, At a r i , Ra dio Shack : Parnllel $549 

RS -2 32 Se ri al .$579 

HTST- 1/0 t o Pa rall e l $425 
Ca bles ext r a, $20 to $9U . 1nstallation $100 

VISA/MC , VA +47.Virginia Mic r o Systems 
fa c t ory auth 

tt41 5 .l t-f h· r~on Oa\ t .. H 1gh 1.1.o1 ~ 	 sa l es & service 

M-f 12-8,Sa 9-3
1703 1 491 -6502\&. ,n1dh11dyt•. \.'11 91n•d 221 91 

Why Is ( cti.@~)So Good? 
Maybe it's because we·ve always had high slandards Be­

ginning wi th our firs t issue 1n July. 1978, we·ve published some 100 
programs for lhe Commodore PET in our first 20 issues. p lus 20 
animated graphic " Front Cover " programs. Each program has 
been extensively edited by Glen Fisher. our Editorial Director. The 
result 1s obvious: Cursor programs reflect professional stan­
dards. we·re proud of every program we publish . 

Bui there's something else. too. 

It's 1maginal1on. Our subscribers continue to be delighted 
with th e new. fresh programming ideas thal Cu rsor provides. 
Some of the besr graphic animattons for the Pet have appeared in 

Cursor. Teachers love us! They use Curso r as an example of 
what can be done on a PET. wi th some skill and imagination. 

Finally !here's service Orders for single issues a1e almost 
always shipped w1th1n 24 hours New subscriptions are pro ­
cessed within five working days. Should you get one of our rare 
delective tapes. just return 1t for an immediate replacement. 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 $4 .95 you ca n buy a sample issue and judge for 

yourself Or send $27 for a six-issue subscrip tion. You 'll get six 
C-30 cassettes . each with live 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 ol Curso r - 54 95 (CA. Res add 6°0 lax) 
O 6 rssues for $27 00 (U.S. & Canada) 

Box 550 The Code Goleta, CA. 93017 
Works - P hone 805-967-0905 

http:H1gh1.1.o1
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TREK-X 
TREK·X Command the Enterprise as you 
scour the quadrant for enemy warships. 
Th is package not only has superb graph ­
ics, but also includes programming for 
optional sound effects. A one·player 
game for the PET BK. Order No. 0032P 
$7.95. 

DUNGEON OF DEATH 
DUNGEON OF DEATH Battl e evil 
demons, cast magic spells, and accumu ­
la te great wea lth as you search for the 
Holy Grail. You'll have to descend into 
the Dungeon of Death and grope through 
the suffocati ng darkness. If you survive, 
glory and treasure are yours. For the PET 
BK. Order No. 0064P $7.95. 

ARCADE I 
ARCADE I This package combines an ex· 
citing outdoor sport with one of 
America's most popular indoor sports: 
•Kite Fight - It's a national sport in India. 
After you and a friend have spent several 
hours maneuvering your kites across the 
screen of your PET, you'll know why! 
•Pinball - By far the finest use of the 
PET's exceptional graphics capabilities 
we've ever seen, and a heck of a lot of fun 
to boot. 
Requ ires an BK PET. Order No. 0074P 
$7.95. 

CODE NAM E: CIPHER 
CODE NAME:CIPHER 

Enjoy that same feeling of intrigue and 
discovery with the Code Name: Cipher 
package. Included are: 
•Memory Game -Would you l ike to 
match your memory against I-he com· 
puter's? You can with the Memory Game. 
•Codemaster - One player types in a 
word , phrase, or sentence, and the PET 
translates that message in to a crypto­
gram. The other player must break the 
code and solve the cryptog ram in the 
shortest time possible. 
•Deceitful Mindmaster - This isn't your 
ord inary Mastermind-type game. You 
must guess the five letters in the hidden 
code word . 
•Code Breaker-Cracki ng this code 
won't be as easy as cracki ng walnuts. 
You 'll need to flex your men tal musc les 
to win this game. 

If you wan t a mental cha llenge, then 
Code Name: Cipher is for you. For the BK 
PET. Order No. 0112P. $7.95. 

• A trademark of Commod o re Business Mac h ines 

PETERBOROUG H, N. H. 03458Instant Software· 
603-924-7296 
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Captivate Yourself. 
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as you struggle to create a kingdom. Up 
to si x players can compete to see who 

SANTA PARAVIA AND FIUMACCIO 

Become the ruler of a medieval ci ty-sta te 


CHIMERA 
CHIMERA If you think the legendary 
Ch imera was hard to handle, wait until 
you try the Chimera package. Included 
are: 
•Reflex - Round and round the little 
whi te ba ll rolls . On ly fast rellexes can 
gu ide i t into the center of the maze. 
•Dragon - You 'll have to shoot down 
those pesky, fire-breath ing dragons with 
your cannon. If you succeed your castle 
will be safe, If not it will mean a call to 
your fire insurance company. For one 
player. 
•Dungeon -A very pu nctu al guard 
comes down to the dungeon every day to 
tort ure you . This means that you have on ­
ly thi rt y seconds to dig your way under 
l he castle to freedom. For one player. 
•Dragon Hunt - You must go for th and 
slay a fire-breath ing dragon. The only 
thing that will protect you from the 
flames is your shield , if you know when to 
use it. For one player. 
•Dropolf - You must make your oppo· 
nent 's men "dropoff' the board by mov· 
ing and firing your own men . For one or 
two players . Order No. 011 OP. S9.95. 

TO ORDER 

SEE YOUR LOCAL OR
INSTANT SOFTWARE 
DEALER 

,~ 
_. !~ 

will become the King or Queen first. Th is 
program requires a PET 16K. Order No. 
0175P.$9.95. 

PET DEMO I 
PET DEMO I You ca n give yourself , your 
family , and your friend s hours of fun and 
excitement with this gem of a package. 
•Slot Machine - You won't be able to 
resis t the entic ing messages from this 
computerized one-armed bandi t. 
•Chase - You must find the black piece 
as you search th rough the ever-changing 
maze. 
•Flying Pheasant - Try to shoot the fly ­
ing pheasant on the wing. 
•Sitting Ducks - Try to get your archer to 
shoot as many ducks as possible for a 
high score. 
•Craps - It 's Snake Eyes, Little Joe, or 
Boxcars as you roll the dice and try to 
make your point. 
•Gran Prix 2001 - Drivers with experi­
ence rang ing from novice to professional 
wil l enjoy this multi -leveled race game. 
•Fox and Hounds - It 's you agai nst the 

computer as your four hounds try to cap­

ture the computer's fox. 

For true excitement , you'll need a PET 

BK. Order No. 0035P $7.95. 


~ Toll-Free 
1-800-258-5473 


Santa Paravia 

and Fiumaccio 


The most captivating 
and engrossing pro­
gram ever made for 
the PET * 

It is the dawn of the 15th Century; 
you rule a tiny Italian city-state. Your 
goal : The Crown! 

Up lo six players can compete as 
rulers of neighboring cities. You con­
trol the grain harvest, feed your serf~ , 
set tax rates , dispense just ice and in­
vest in public works. 

The future of your realm will de­
pend on your decisions. If they are 
wise, your city-state will grow and 
you will acquire loftier titles . If your 
rule is incompetent, your people will 
starve and you may be invaded by 
your neighbors. 

How will you ru le your kingdom? 
Wil l you be an enlightened leader-or 
an unscrupulous despot? Only you 
can answer that question-with San ­
ta Paravia and Fiumaccio. 

DOW JONE$ 
DOW JONES Up to six players can enjoy 
this exciting stock market game. You can 
buy and sell stock in response to chang ­
ing market conditions. Get a taste of 
what playing the market is all about. Re­
qu ires a PET with BK. Order No. 0026P 
$7.95. 

Pr ices subjec t to change without notice. 

•A trademark of Com m odo re Business M achi n es 

PETERBOROUGH, N.H. 03458 Instant Software­ 603-924-7296 

http:0175P.$9.95
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Review 

PASCAL On 
The Pet 
A. J. Bruey 
Jackson, Ml. 
The use of Pascal is becoming more widespread 
every month if the number of magazine articles and 
advertisements about Pascal and Pascal products can 
be used as an indication. Pascal began as a teaching 
language . It is recognized to be an excellent first 
language for programming students because the 
structured features of Pascal make it possible for the 
student to learn efficient programming techniques. 
Now more and more business applications written in 
Pascal are beginning to appear on the market. 

I had been studying Pascal from a manual with 
no computer to try it on. Then Abacus Software (PO 
Box 7211 , Grand Rapids MI 49510) announced the 
availability of a PET and APPLE version of Tiny 
Pascal. This version is based on the Yuen/Chung 
series in the September-November, 1978 issues of 
Byte Magazine. The Abacus Software system is pro­
duced through a licensing agreement with SuperSoft 
of Champaign, Illinois. 

The Pascal Package 
The Pascal package contains three programs: 
A. A line editor for developing and maintaining 

Pascal source programs. 

B. A compiler for compiling the source code into 

p-code. 

C . An interpreter to interpret and execute the 

p-code . 

The editor and compiler are written in BASIC and 

the interpreter is written in 6502 assembler. Source 

programs and p-code files can be saved on either disk 

or tape in the PET version . The APPLE version re­

quires disk operation. 


Writing a Pascal Program 
First the Pascal source program is written using the 
line editor. The compiler is used to convert the 
source code to p-code. The p-code is then run inter­
pretively using the interpret program . The p-code 
program executes much faster than a BASIC Pro­
gram performing the same function. 
Advantages of this system 
Inexpensive. At $35.00 for the disk version and 
$40.00 for the tape system, it's a good buy for 
anyone who wants to try Pascal. 
Structured constructs. This version contains all the 
structured features for which Pascal is noted: 

FOR ...DO 

WHILE ...DO 

REPEAT ... UNTIL 

CASE 

IF...THEN...ELSE 

Simple to use. Excellent documentation including 

both the source code and p-code for two sampl pro­

grams. Step-by-step operating instruct ions make it 

easy to learn. 

Abacus Software provides excellent customer 

support. 


Disadvantages 

Like other "t iny " language implementations, this 

version is an integer-only implementation. The only 

data types are integer and integer array . 

There are no built-in functions. None of the usual 

Pascal functions such as SQR (square) and SQRT 

(square root) are available . 

Rather slow. In the limited testing th at I've done , 

I've found that the compiler takes three to fou:­

seconds to compile each line of ourc code into 

p-code. 

Poor I/O facilities. There is no provision for disk or 

tape input or output during program execution. 

There is also no way to direct program output to a 

pnncer . 


A Sample Program 

J [SQRT - I NTEGER SQUARE ROOT J 
d CONST CR= l ~: .: 

3 '·/AR X, NUMBER , MEMOR'r' ,. COUNT .. A · I NTEGER , 

-I 
5 

FLINC :::QRT 0\ 
BEGIN 

6 MEMOR'r' : =I , 
' n ' =B ; 
8 l·JHILE K =O DO 
9 BEGI N 
10 ~< ' = -MEMOR'r' , 
11 A :=A+l , 
12 MEMOR'r' · =MEMOR'r'+2.: 
13 HlD; 
14 SQRT : =R-1 ; 
15 END .: 
16 BEGIN 
17 NUMBER · =1 ; 
18 ~JH I LE llUMBER:>O DO 
19 BEGIN 
20 l·JR !TE ( ' ENTER A t-IUM.l':EF '; 

21 READ NUMBER# ) , 
22 COUNT:=SQRT( NUMBER ,o, 

l•JR!TE ( CR, '::;QUAF;E F~OOT 1::: ·· .. cout4T# , CF:>; 
24 END ; 
25 END. 

The listing shows a sample Pascal pr gram that was 
developed and run under this system . It was the first 
Pascal program that I wrote and thus the coding is 
probably far from optimum. It is an integer square 
root routine based on the method described in my 
previous (November , 1979) MICRO art icle "Perfor­
ming Math Functions in Machine Language". The 
reader may either refer to that article or may 
discover the algorithm for himself by fo llowing 
through the coding. 

A brief description follows for tho e of you who 
are not familiar with Pascal. 
Line 1: A remark line . Not executed. 

Line 2: Defines the carriage return character. All 
constants must be defined in a CON T section . 
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Switch from old ROiis to new 
•	 Not sure about the ROM Retroftt Klt from Commodore? 

Now you can use all three sets of Commodore ROMa a.nd 
others as well. 

•	 The Ba.sic Switch allows switch selection of either RO M 
set (your orlglna.J set or your retrotlt set) from Commo­
dore . Plus, Models 16-A an d 16-B Include an addltlona.J 
zero l.nsertlon force socket allowing easy use of ROMa 
like the BASIC Programmer's ToolkJt.. .concurrently. 

• 	Models 16-A a.nd 16-B Tho Basic Switch plus ... lncludes 
expanded cable assembly a.nd zero Insertion force 
socket.Your 16th ROM s imply plugs ln...enabled while 
either ROM set ta selected. Socket 16 may be readdressed 
by the user for addlttona.J nexlb1llty. 

•	 The Basic Switch ls sold In assembled form only.All 
models are designed for easy attachment to your PET 
with a convenient cable assembly. No soldering or 
drilling ls required. The Basic Switch mates with a cable 
assembly at your primary board, and does not use the 
physi cal connectors of any PET ports. 

• 	Our prices a.nd complete product specl1lcatlons are 
available by contacting APPLIED MICRO SYSTEMS. 
Mishawaka, Indiana; or any Commodore Dealer. 

Dealer inquiries are encourqed. l'ree 111.ACHIBE LAl!JGUAGl!l MONITOR COllllA.NDS List will be 
included with pricing and product specification requests. 

APPL~Ea m~LAD S'w'STEms 

3502 Home Street, Mishawaka, Indiana 48544 • 1-219-259-3787 (Indiana) • 1-800-348-7208 

Line 3 : Declares all variables that will be used in the 
program. All variables must be declared in the VAR 
section. 
Lines 4 to 15: This funct ion is the actual square 
root routine . X is the dummy argument which is 
passed to the function from the caJJing statement in 
line 22. 
L ines 16 to 25 : This is th e main section of th pro­
gram. Line 20 prompts for an integer, line 22 calls 
the function, and line 23 d isplays the answer. 

R ecall that this is an integer Pascal. You will 
always get just the integer part of the answer. For 
example, you wi ll (correctly) get 25 as the square 
root of 625, but you will also get 25 as the square 
root of all numbers from 626 to 675. To get more 
accuracy, you must develop mult iple precision 
routines j ust as you would have to do in machine 
language. 

The listing was prin ted using the line editor. 
O ther functions of the editor are append, delete, list, 
change, replace , load , and save. 

Con cl usIon 
After weighing the advantages and disadvantages 
listed above and using the system for a few days, I 
have concluded that this program is well worth the 
price. It is quickly becoming one of my favorite soft­
ware packges. Those of you who are not used to 
structured languages will find it interesting to solve 
program design problems without the use of a 
GOTO statement. © 
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Review 

The PEDISK 

FromCGRS 

Microtech 

Dr. J. A. Dilts 
Department of Chemist.rv 
University of North Carol1no 
a Greensboro, Greensboro NC 27412 
The addition of a disk to ones microcomputer system 
is a need that becomes ev ident after a short period of 
load ing progra ms from cassette tape . Any attempt at 
even modest data handling amplifies this need. For 
the owners of the original BK PET computer, this 
presents a problem in that Commodore's disk system 
is incompatable with the original ROM operating 
system. For those of us who purchased the early 
PETs, there is an alternative to upda ting the ROM 
opera ting system or selling our old PETs in order lO 

add disk capabilily. The CGRS PEDISK goes 
beyond offering a high speed means of loadin g pro­
grams and saving data in that it a lso provides access 
to the S-100 buss . This offe rs expa nsion not only in 
t rms of m emory, but a host of other possibilities 
such as analogue to digital boards modem boards , 
etc. 

In the standard configuration the CGRS 
PEDISK system offers two free S-100 lots. IL is 
possi ble to add another S-100 connector at additional 
cost. The 5. 25 inch drive uses soft-sector diskettes. 
The format is the IBM 3740 standard. This provides 
BOK of storage per drive . A total of 4 drive can be 
handled by the S-100 disk con troll er board. 

Although this system was originally des igned to 
operate with the original PETs it is now available 
for the newer 16 a nd 32K versions. 

The Disk Operating System 
The disk operating system provided by CGRS is par­
tially in ROM , but is basicall y a RAM oriented 
DOS. Although there is an overhead with such a n 
a pproach (about 2K of memory is taken up by the 
DOS) , the advantage of havin g the DOS in RAM 
rath r than ROM is that it is poss ible to ma ke 
modifi cations, be they up-dates or correction of bugs. 

The DOS is initi a li zed by a YS call lO a boot 
start in g in ROM at hex BOOO . The disk operat ing 
system is loaded into the top 2K of RAM a nd is 
subsequently protected. 

Loading and saving programs is accomplished 
by preceeding th e usual BASIC comma nd with a " 

", for example: 
!LOAD" program namc:O' ' 

where 0 is the number of the disk drive. Unlike pro­
gram names on tape , program nam ·s on disk are 
limit d to 6 characters. Provision i made for renam­
ing programs or data fil es . As with any disk syste m , 
duplicate programs ar not a llowed. 

One of th e most appealing features of the DOS 
lies in its fil e handling capabilitie . Fi les may be 
op ned as se ri a l ace ss o r indexed type . In th first 
case, files are writt n and read from th first entry to 
the last. In the ase of indexed fil s, any record may 
be written and/or read back in any order. Once a fil e 
has been opened for writing purpose', it may be 
reop ned for reading a nd/o r editin g. Th is a llow one 
to exam ine a fil e record by reco rd an I perform 
edit ing (rewriting) on a reco rd by r rnrd basis. Ther 
are two reserved variables for checking on successful 
fil e write and on encounterin g the end o f file. File 
closing i a uto matic with the command !CLOSE o r 
wh n th e sys tem is initia li zed . Up to fo ur disk fil es 
may be opened at one time a nd each mai nta in s its 
own index co unter through a common reserved 
var iable. Commands normally u ed in dealin g with 
tap files are pro e d d by "! ' in th e cas of di k 
fil es, i .. !I PUT P$ Z$ where F$ is the tring co n­
taining the fil e name. 

The command ! YS transfers control to th e disk 
monitor. Here commands can be ent · red a a sin gle 
character without using th return k ·y. In this mode 
keying in "H" wi ll list the currently ava ilable ·ingle 
key com mands . It should be noted th a1 in this m ode, 
a ny current BASIC program will rema in intact and 
press ing " R " will re turn one to th BASIC 
operating mode. 

C mmands in th e DOS monitor mode incl ude 
DUMP which will cause a formatt ed dump of either 
memory or disk sectors , GO to execute a m achine 
lan guage program KILL to de le te a fi le from th e 
dis k, LOAD to load a program without execution , 

IE lOR Y a command lo examine a nd change 
locations in memor PRINT the volum · table o f 
content of the di sk , RE TER the B SIC operating 
system , SAVE to save a BASIC o r assembly 
la nguage routine a nd UTILITY to a c ·ss routines to 
comp r ss disk files , copy di ks, read or wri te a disk 
sector or initialize a disk lte. All of th ·e o mm a nds 
are a tuated by typ in g in the first I tt · r of the com­
mand. 

ln sho rt , th e DO affords a v ry 11 · a t package 
esp cia ll y with respec t to data fil e manipu la tion . 
Documen ta tion is adeq uate, espec ia ll y if you have 
had so me experience with other di sk operating 
systems. As with a ny new sys tem, m · expe r im nta­
tion will be ncce ·sary for the user to beco rn familiar 
wi1h all th e features f th sy tem. Nor a ll of th e 
com ma nd · mentioned under th e mo niwr will work 
from the BAS IC cont ro l mode but thi · m inor bug 
will doub tl ess be correct cl in future edit ion of rhi 
program . Thi is a great advantage in a RAM 

http:Chemist.rv
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orient ed DO . I found th e so ftware to be r Ja­
ti vely free o f' BUGs. 

Because of the 2K overhed in RAM , it would be 
adv isable Lo have a minimum of 16K RAM for such 
a yst m . T h potentia l u. er sho uld a lso be aware 
th a t if a cha nge in m mory size occu r ·, a n updat d 
version of th e operat ing ·ys rc m mu st be obwined. 

In bri ef, the CGR S P EDISK offers in a neat 
package both disk capabi li ties and access to S-100 
buss boards. T his la tt e r p int has been mo: t im po rt ­
a nt in te rms o f app lica ti ons o f this reviewer . © 

Review 

A Disk Operating 
System for the 
CGRS PEDISK 
Dr. J. A. Di Its 

When 1 first saw the PEDISK in operation nearly 
three years ago, I was not overly impressed. The 
capabi lities at the time w re limited to saving and 
loadin g programs with no data fil e handling . It was 
not long before this origina l disk operating sy tern, 
KMMM (by Wilserv Industries, PO Box 11 5 Had­
don Field , NJ 08033) had been expanded to include 
full fil e handling abilities . 

The great adva ntage of any operating system in 
RAM is relat ive ease of updating and incorporating 
improvem en ts . When working with a disk sys tem , 
the t ime spent in loading software is not a major pro­
blem. 

The basic configuration involves initialization 
via a SYS call ro a ROM based boot which loads the 
DOS into the top end of memory . The user must 
specify hi s m emory con figuration when ordering the 
DOS so ftware for, although a 24K version will work 
on a 32K configuration, the top 8K will be 
unava il ab le for normaJ basic programs. 

After iniLi alization , the user has a chan ce to 
specify a change in the date or his configuration (i.e. 
number o f' drives , print r , maximum numbe r of fil es, 

etc.) . 
Aft ' r any chang s have been m ade, the user 

m ay re turn to Lhe BASIC operating m ode or to the 
DOS monitor . The DOS res ides in about 3K of 
m emory so a good minimum memory to use with 
this system is 16K. 

The usual BASIC comm a nds such as LOAD, 
SAVE, etc. are preceeded by a SYS 999 when used 
with Lhe disk . This saves the user the task of 
rememberin g Lhe address of the entry point of rhe 

DOS. If the second cassette buffer is being used for 
an assembly la nguage routine, the 999 address can 
be replaced by the actual address of the DOS entry 
point . 

All special disk commands can be executed from 
BASIC . R out ines for printing the volume table of 
contents , compressing a disk , deleting a program , 
etc . are included here, but the routines arc loaded 
from disk into low memory and may write over a 
res ident BASIC program . 

The volume table of contents gives add ress in­
formation on the disk as well as m emory. It a lso pro­
vides the date of creation of th e disk file and in the 
case of progra m files, how many times, and date of, 
updates. 

Provision is made for re- naming fil es and alte r­
ing the fil e load point. The opy/compress routine 
offers the capa bility for copying individuaJ files or the 
total disk . Copying is possible with only a single 
drive. The format on the disk is the IBM 3740 stan­
da rd and the capacity is about 80K. 

Data fil es in the present version are sequential 
only . These may be opened as read or write fil es but 
not both and the number of sectors reserved for a file 
must be specified at the time the file is created. Pro­
vision is made when initia lizing a diskette for omit­
ting the boOL, thereby saving more room when only 
fil es will be stored . File commands are like tape fil e 
commands except they are preceded by the SYS 999 
command. C losing a fil e does not automaticall y write 
an end of fil e mark; this must be done under pro­
gram control before the fil e is closed. 

Up to 9 disk fil es can be open at one time (or 
the maximum number specified at the time the 
system was ini tialized) . When a disk is forma tted 
without the bootstrap capability, the maximum 
number of files for that diskette is specified (from 3 
to 67) . 

The on ly means of updating a file with the pre­
s nt version i ~ to open a second file for writ in g (with 
a diffe rent na me or on a different drive) then read 
from the first fil e and write the modified or added in­
formation on the second fil e. 

One neat feature of this system is its abili ty to 
chain programs . When Lhe SYS999 LOAD ' fil e 
name' is executed from a BASIC program , the 
named program will load a nd run with variables 
from the first program intact as long as the calling 
program is at leas t one sector greater than the pro­
gram. 

Either the contents of a disk or the VTOC may 
be routed to a printer if the printer option is specified 
when the system is initialized. The printer must 
operate on the IEEE port and its specified address. 

In th year that I have been using this current 
and a n ea rlier ve rsion o f the KMMM DOS , I have 
found it to be very fle xi ble. It has offered an ex­
cellent solution for disk capabi li ties for PETs with old 
RO Ms . © 
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A Terminal For 

"KAOS" (Kim, 

Aim, OSI, Sym 

Bruce Land 

Baltimore, MD 

A ''terminal'' is what you use to send messages to 

the computer and to receive messages from it. 
KIM and SYM have a terminal built in -- a hex 

keypad to send messages, and a 6-digit hex LED 
panel to receive them. The arrangement is simple 
economical (in initial co ·t, at least) , and slow. Sooner 
or later, one tires of using only the on board hex pad 
and 6-character LED display, and yearns for an 
ASCII keyboard and CRT display. 

Rockwell's AIM has a keyboard, 20-character 
display, and 20-character printer , and Ohio Scien­
tific' s Superboard has a keyboard ideo board, and 
RS232 output; even so owners of th se other 
popular 6502 systems sometimes want an external 
video board to display longer lines. 

Many articles on how to attach different com­
binations of keyboards and displays have been 
published. Let's look at some of the pros and con of 
different systems, and then at the one I chose. I 
believe the one I chose is , for a one-board system, 
about the most cost-ef~ ctive method of obtaining a 
very versatile ASCII-plug keyboard input and a 
memory-mapped video output to a CRT display . 

Of all the ways to obtain ASCII I/O, the 
simplest and perhaps the cheapest is to use a parallel­
connected keyboard and a video RAM display . Hal 
Chamb rlin , in " Software Keyboard Interface with a 
Pittance of Hardwar " (Kilobaud , January 1978), 
discusses how to install an unencoded keyboard as a 
software scanned device connected to a PIA-type 
parallel input port. This uses a minimum of hard­
ware, and not much CPU time . The OSI ClP and 
C4P, the Apple, the PET, and others use a similar 
method to connect their keyboards. 

Chamberlin gives complete schematics and KIM 
software. Software for other 6502 systems would be 
very imiJar . The hardware wiU work with any port 
and should cost less than $30. 

Don Lancaster announced the first KIM pseudo 
"video RAM" in Kilobaud Uune 1977) and in 

Popular Electronics Uuly 1977). Complete schematic 
were published , and some software. Kits were 
marketed for about $35 by PIA Electronics, Inc., 
1020 W. Wilshire Blvd., Oklahoma Ci ty, OK 73116. 
This system relied on the CPU to run the display, 
and while the CPU was busy elsewhere the video 
was blank . For continuous display it was necessary to 
write oftware to have the CPU maintain the di play 
and run the program at the same tim . A 
foreground/background type of opera1 ion is needed, 
and this can get quite complicated. 

The amount of CPU time required for the Lan­
caster display varies but you can g t an idea from 
the hex keyboard scan and display f the basic KIM . 
There, about 20% of the CPU time is spent on I/O 
software . To use the Lancaster system, decide how 
much delay you can tolerate in keyboard response, 
how lon g you want to display, and how often you 
will scan the keyboard for an entry -- fi ve time a 
second ten, or more -- and write your software 
accordingly. 

Anything you store in a true video RAM 
memory location wi.11 be output as a composite ideo 
signal and display cl. Th di play i n ·fr 'shed with 
TTL logic, not CPU time. A software- canned 
keyboard and a video RAM are the fastes t way to 
make an entry and get an ASCII character 
display cl. A video RAM is about th only practical 
way to do animated graphics. 

M.T.U., P .O . Box 12106 , Raleigh N.C . 
27605, now sells a true video RAM fo r approxi­
matel y $300, assembled and tested. The M.T.U . 
board has 320 X 200-bit resolu tion (64 000 bits , or 
about 8K of RAM) , which is th e highest I have seen. 

The big disadvantage of a video RAM driven 
CRT display is the lack of softwre compatibility. 
Almost all, maybe 95 % of the software published for 
KIM , AIM, or SYM , is built to run with the respe ­
tive ROM-based monitor program . That means you 
will have to rewrite the 110 of the so ftware to run 
with a parallel keyboard and a video RAM. If you 
expect to write or adapt most of your software, then 
this method is very attractive; if you don ' t want to 

write a lot of special 110 programs , you should think 
twice before going this way. 

A "6502 Video Driver Routine" software 
package is available for KIM from Forethought Pro­
ducts 87070 Dukhobar Rd ., Eugene, OR 97402, 
(503) 485-8575. It. furnish e cursor movement, line 
and page functions, scroll ing, etc., and should save 
the good programmer some time. Video RAM cards 
are made by several other manufacturers : Matrox 
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(5800 G Andover Ave ., Montreal , Quebec H4T 
1H4, Canada, telephone (514) 735-1182) has several 
models from $225-$500; The Computerist (34 
Chelmsford St. , Chelmsford, MA 01824 (617) 
256-3649) has one for $245 . 

You want hard copy? A popula r hard-copy out ­
put device is a teletype , known to several generations 
of ham radio operators as a TTY . KIM, AIM , and 
SYM have built-in monitor routines for TTY 's and 
other serial devices. (I get tired of writing KIM , 
AIM , or SYM . W e need a symbol to refer to all 
three systems. T ry KAS . O r we could add OSI, 
another popular 6502 system , and call it KAOS , pro­
nounced " Chaos.") 

A used TTY sell s for $500 up , and will furnish 
readable, dependable, noi sy, all-caps, 110-baud out ­
put. A TTY may also have a paper tape reader 
and punch for mass storage, but don ' t bother with it. 
T he KAOS cassette tape storage is quieter , more 
reli abl e, and faster. The graphics capabili ties of a 
TTY are very limited . 

Other printers are available with parallel or 
serial 1/0 , grpahics capabilit ies, upper and lower 
case, and better print qualit y. Of course, they usual­
ly cos t more. Among them are Cent ronics terminals, 
the T exas Instru ments Silent 700, Decwri te rs, 
Diablo , Qume, etc. 

The great advantage of a serial terminal is that 
it works directly wi th the KAOS ROM s; no RAM 

is required to run it, and software purchased for any 
of the KAOS systems will run as a " bl ack box" 
--just hook it up (which brings to mind the simplicity 
of this operation for a serial device : onl y three wires 
are needed . Hook up signal in , signal out, and 
ground , and you ' re ready to go. ) 

Hard copy output is a real plus , but there is 
something anomalous in paying three or four times 
as much for a printer as for the compu ter that drives 
it. Anomalous it may be , but a $3000 Diablo dances 
nicely to the tune pl ayed by a KIM that only cost 
$245 four years ago when it was shin y and new. 

A video terminal such as the Lear-Siegler 
ADM-3 has all the serial advantages of a TTY , but 
no hard copy. T elecommunicat ions, Alexandria, VA 
22303, (703) 683-401 9, sells rebuilt Datapoin t video 
termin als for $500 up . New terminals can be found 
from $750 to $3000 . But why buy a $750 terminal 
for a $180 CPU? You can buy a complete PET or 
O SI compu te r for not much more! 

T he answer , of course , lies in your purpose. If 
you're going to use the computer occasionally, fo r no 
more than a few hours a day, then limi ted line length 
and readable print quality may be all you need. On 
the other hand , if you ' re go ing to do extensive word 
processing or software development, and will be look­
ing a t the di spl ay for hours a t a time, you may be 
willing to pay a lot more for a sharper , cleaner 
display, with BO-character lines . 

The Seawell little buffered mother 

The LITILE BU FFERED MOTHER 
provides the most general possible 
expansion: filling in the first BK of 
the memory map with RAM and 
buffering all of the E·connector lines 
allows straightforward expansion in 
BK blocks up to 65K. The provision 
for a bank select li ne allows for ex­
pansion beyond 65K and/or the ability 
to switch devices in and out of the 
memory map. The four board slots 
on the LITILE BUFFERED MOTHER 
are sufficient to expand with 16K RAM 
boards (SEA·16 or equivalent) or 
EPROM (SEA-PROM MER II) to 65K. 
The connector on the back of the 
LITILE BUFFERED MOTHER al lows 
further expansion of the motherboard 
(SEA·MAXl ·MOTHER). The back con· 
nectar can also be used as a board 

SEA·l 
SEA· 6 
SEA-CMOS 

SEA·CVT 

SEA· DEBUG 
SEA·FDCl8 

SEA·ISDC 
SEALBM 

SEA·MAXI MOTHER 10·SLOT MOTHERBOARD $135 
SEA-MICRO MOTHER • ·SLOT MOTHERBOARD ~2~gSEA·PIOB , . . . . 4 FULLY· BUFFERED 6522s 
SEA· PROMMER 11 . EPROM PROGRAMMER . · $299 
SEA· PROTO COMPLETELY DECODED PROTOTYPING BOARD PODU~~~~ ~ ~~ 

0~Lp~C?/'~~~cf~J0~g~Erfe:1GHT ON ALL PREPAID ORDERS PRICES A D SPECIFICAT IONS 
ARE SJ BJECT TO CHANGE WITHOUT NOTICE WASHINGTO RESIDENTS ADD 5 3% 
SALES TAX MASTERCHARGEIVISA ACCEPTED 

SINGLE BOARD DEVELOPME T SYSTEM . . ~~~~ 

D~-;ro~~EBgt~gK . 8 2K EPROM SOCKETS . BK CMOS RAM S595 
7K NMOS RAM . 1 K CMOS RAM 5395 

WITHOUT RAM $289 
CVT POWER SUPPLY KIT Sl 10 

TRANSFORMER 0 LY S 55 
HARDWARE BREAKPOINTS A D TRIGGERS S310 
DOUBLE DE SITY . DOUBLE SIDED DISK CO TROLLER 

5425
~v~~~1i~"r'oi%· ~ 1TH i.oci>:L PROCESSOR & DUAL PORT RAM $595 
UTILE BUFFERED MOTHER FOR KIM. SYM . ~T~bt~ ~~ ~:~~ 
RAM KIT . ADDITIONAL 4K 01 RAM BUFFER FOR LBMIB $ 50 

slot. Ttie whole system can be run 
from a regulated supply by shorting 
out the onboard regulators . The 
LITILE BUFFERED MOTHER also 
has three LEDs indicating power . IRO, 
and NMI. A KIM keyboardITTY switch 
is also provided. 

Litt le Buffered Mo1her 

w/4K RAM .. .... . $199 
wlo RAM .... .... $159 
RAM Kit. ...... .. $ 50 

• Coonec1s direc1ly 10 Jhe Kl '1 . SYM or AIM 
• 4 exoans1on sto s 
• Bullers for all signals 
• 4K RAM on board 
• Apphcation and e>Cpans1on connec101s available 
• + 5V, -1 12v. and - 12v regula1ors 
• Bank Selecl signal 
• Full decoding lor 1he KfM· 1 
• Power , NMf and IRO s1atus LEDs 
• Provision lor add11lonal mo1herboards 

Seawen products are also available from 

Excer1 Incorporated and 

AB Computers. 

C I~ 

I )! 

SEAWELL~ 
BOX 30505. 
SEATILE, WA 98103 
206/ 782-9480 
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Even if ha rd copy wi ll be needed at some stage, 
there are advantages in bein g able to work with a 
CRT screen up to the point of the print-out. A CRT 
screen displays text much faster than a TTY, 
displays it quietly, a nd does not waste paper . 

The video RAM is one way to get ASCII I/O ; 
another is with a serial v ideo system, sometimes 
called a ''glass TTY.'' This is a video board with a 
parallel keyboard port and a serial ASCII I/O port . 
You add : 

(1) your own monitor , modified TV , or RF modulator 

with an oridnary TV' 

(2) power supply; 

(3) parallel ASCII keyboard; 

(4) and some kind of case. 

ow you have a serial video terminal with 
capabilities similar to those of the ADM-3. 

These video boards come in all stages of com­
pl eteness, price, and features. You can get RS232 or 
20ma I/O; 32, 64 , or 80 characters per line; upper 
case only, or up to 128 ASCII characters; all-TTL 
logic (a very old design), or ROM-based CPU; slow 
or fast; with or without keyboard; one to three power 
supplies required ; $150 to $500. Be careful in your 
choice; a high price may signi fy an old expensive 
design. 

Any of the KAOS machines will think this kind 
of terminal is an ordinary serial term inal, and most 
software will run without any modification. Such 
systems can be purchased from many suppliers. I 
know of the e: 

Electronic Systems, San Jose, CA 95151 (408) 
448-0800 ($200 for kit ; keyboard needed) ; 

Xitex Corp ., 9861 Chan well Drive, Dallas, Texas 
75243 , (214) 349-2490 ($175 kit; keyboard needed ; or 
$375 for full kit including keyboard , case, t .); 

Electrolabs , Box 672 1, Stanford, CA 94305 , (415) 
321-5601 ($239 A & T; keyboard needed); 

Mostek Corp. , 1215 W. Crosby Rd ., Carrollton, 
TX 75006 (2 14) 242-0444 ($ 195; keyboard needed;) 
Synertek Systems (who also make SYM), Box 552, 
Santa Clara , CA 95052 (408) 988-5600 ($389 - $450 
compleie); 

Ri verside Electronics Design , 1700 Niagara St. 
Buffalo , .Y. 14207 (7 16) 875-7070 ($225 A & T ; 
keyboard ne ded · S150 complete kit including 
keyboard .) 

Netronics R & D , Ltd. , 333 Litchfield R d. ew 
Milford. CT 06776, (800) 243-7428 ($ 149 .95 + $3 
pos tage.) 

A:fter much looking and reading, and several long­
d1stance telephone calls , I chose the " Stand Alone 
ASCII/Baudot Computer Terminal" by Netronics R 
& D '. Ltd. This unit will provide 64 or 32 characters 
per line -- 64 fo r TV direct or video monitor and 32 
for use with a modulator and plain TV. The baud 
rate is 110 or 300 ASCII, 45.45 or 74 .2 Baudot. 
Output is either R S232 or 20 ma current loop (TT 
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"similar' ) . All printab le ASCII charact rs are 
ava il able (upper a nd low r case) as well as 32 special 
characters (Greek letters, symbols, superscripts a nd 
graphic ch aracters) . 

Complete cursor control is provided, including 
absolute and relat ive X - Y addr ss ing. T his a llows 
low-resolut ion graphics and compuced re lative cu rsor 
jumps . At 300 baud you cannot do an ima tion . 

The Netronics video board has a n on-board 
+ 5V regulator, a nd draws about 450 ma . If it is 

used with their keyboard, you supply + 8VDC (or 
+ 5VDC) at 500 ma and 6.3VAC at about 50 ma 

(most keyboard inverter chips require -1 2V DC ; the 
Netronics circuit eliminates the need for this supply. 
It uses a voltage doubler to co nvert the 6.3VAC to 
-12VDC for th keyboard encoder ch ip a nd the 
RS232 I/O levels.) 

The video board mounts underneath the 
keyboard and both fit into the etron ics $20 
k yboard case leaving room for th e ne essary 
transformers and capac itors. When th ' keyboard and 
th video board are assembled and hou ed in the 
case, they provide full ASCII or Baudo t input with 
some interestin g extras , a nd everyth ing needed for 
th e output display except a monitor. 

The Netron ics documentation is lit tle on the 
light side; nevertheless, assemblin g the kit should be 
relatively easy for anyone with kit-building ex­
perience. The copper traces and pads are very small 
so a small-tip , low-wa ttage solder ing iron is a must. 
Take your time, and in spect each of th e more th an 
1000 joint for proper solder flow a nd absence of 
solder bridges. There are many pla ted-th ro ugh 
jumper holes in the board a nd it i easy to in sert a 

omponent in the wrong hole. The component 
numbers are marked on the board , but the jumper 
holes do not have a silk creened outline around them 
as Heathkit boards do. If you have an y doubt about 
the proper placement of a component , trace th e 
· hematic a nd fo llow the fo il traces . (The first-time 
kit bui lder is advised to get some ·xpn l supervis ion 
in positioning the co mponents. It's d iscouraging to 
have to back up.) 

A good photograph showing correct placemenr 
of components on a completed board ·hould be in­
cluded with the do ument a tion , but is no t. The kit 
do ·snot in lud an R 232 connec tor. 

My group of five electrical engineers built 9 of 
these terminals . Five of the boards fai l d to work at 
0rst because of poor sold r joint or mi placed 

·!u~pers. On.e ~oard had a bent IC pin, a nd one had 
3 jumpers .missing . One , assembled by a good 
solderer with a known good board fo r re ference 
worked the first time it was hooked up . ' 
. A fe"". modifi at ions to the boa rd might be ·on -

Sl(lcred. II you rcplac. jumper ' JO it h a norma ll y 
!used pushbutton swnch, you ca n genera l the 

BREAK command like a TTY. 
Put a SPDT switch in place of J3-J4 on the 

kq1board , a nd you a n swit h easily bet we ·n a ll- raps 
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with numbers (TTY mode) and typewriter mode , 
with both upper and lower case . When you are 
writing or running programs in BASIC you will pro­
bably find the all-caps mode most convenient. If you 
intend to do any word processing, you will find that 
ability to change easily to upper or lower case is very 
helpful. 

If you think you may wane to change from 
RS232 to 20 ma loop, install a SPDT toggle switch 
at Sl 1, and a DPDT switch at S 12. One pole of tog­
gle switch S12 should be in series with R12 , and the 
other replaces jumper S12 . These switches permit 
you to change from one system to the other without 
changing 6 jumpers . (Fig. 1). For RS232 , set switch 
Sl l to position B, close S12, and use pins 2 and 3 
for I/O. For 20 ma current loop , set switch S 11 in 
position A, switch Sl 2 open, and use pins 24 and 25 
for 1/0. Jumpers SB, S9, and SlO are installed as 
shown. 

{ ~::~:==)GND e:Jl-17 ---d. 
+5 

58 S11 
Jl-25z20MA IN .....__SIG 

C IN 
RS2.32 IN Jl-2 • Bb~ +5Jl-20RS2.3 2 ~ -:- +5J 1-5HANDSHAKE 

Jl -6 
LINES J 1-8 _.____.J.;v~ SIG 

OUT 

ns23 2 o UT J 1-J ----\.<Vv-----i 

CURRENT Jl -2.3 ~ + 5 

SOURCE -12 -"WY-+-'Vl.V-. 


S IO S12, 2PDT 

.J. SWJTCH 
SWITCHES SHOWN IN 20 MA POSITION 

1/0 MODIFICATION FIGURE 1 

Other lines in Jl will have to be connected to 

your terminal , but different computers and terminals 
may require different lines . KIM has a 20 ma cur­
rent loop 1/0, but the input to the terminal needs to 
be inverted. Set Switch Sl 1 to Position B, and open 
Switch S 12 . Wire KIM A-1 to Netronics J 1-1 , KIM 
A-T to Netronicsjl-24. Jumper KIM A-S (S acts as 
a current source) to A-U and wire A-U to Netronics 
Jl-25 . (You can use Netronics Pin J-1 jumpered to 
Jl-25 as a current source ; if you do this, chen do not 
use KIM A-S.) 

You could make a simple RS232 adapter for 
KIM to talk over, but tha t is another story . Pins 
Jl-1-5, 6, 8, 17 , and 20 are handshake lines for talk­
ing to a modem , and will not be used b y KIM . 

The power supply shown in Fig. 2 may not be 
ideal, but it works and fits inside the keyboard case. 

FUSE 
1/4 A 

'--------

...----..---- 't 
.. C.I 8VDC ~ 

117 VAC 

- --- 6 . .3 VAC 

POWER SUPPLY FIGURE 2 

PARTS LIST 
Tl Transformer 6.3 VAC @ 1.2 A Radio Shack #273-050 $3.49 
T2 Transformer 6.3 VAC @300ma Radio Shack #273-1384 2.49 
Dl Diode bridge , lA, 50 PIV Radio Shack #276-1161 .79 
6 Capacitor, 3300 uf, 35V Radio Shack #272-1021 2.99 

The Netronics kir has a few bad features. One is the 
lack of enough detail in documentat ion . The next 
may be only a personal idiosyncrasy, but I strongly 
prefer to use a complete set of IC sockets; Netronics 
provides sockets only for the 24- and 40-pin IC's . 

I wish they had provided an RS232 chassis con­
nector -- perhaps even as an option -- so I wouldn't 
have had to order one from another company. 

The printed circuit board for the Netronics 
keyboard is a little flimsy for key pounding. If it is 
mounted properly it is perfectly OK , but the 
mounting instructions are included only with the op­
tional case, not with the keyboard itsel f. 

There is no line feed key ; Control J yields a line 
feed . If your computer echoes a line feed when you 
send it a carrige return, you're okay; otherwise you 
have either a programming problem or a minor pain 
in the neck. 

No serial video board I have seen -- Netronics 
included -- has high-resolution graphics like a 
memory-mapped video board . This could be pro­
vided with a RAM character generator, but it really 
isn ' t expected at this low price . The Netronics 20 ma 
current loop is not isolated like the X itex, and so 
may not work well with some devices. It does not 
work well with all the devices I have tried, including 
KAOS systems . 

Granted these deficiencies , why am I glad I 
bought the Netronics? To summarize: 

Quick delivery via an 800 phon num ber and credit 

card . 


Complete cursor control. 


TTY mode , with upper/lower case eai ly available. 

The full ASCII character set plus the G reek 

alphabet, other characters , and some :traphic sym­

bols. 


Shifr lock, control key, and escape key . 


A true delete key (Some delete keys only back up the 

cursor; this one also erases the unwanted character.) 

The board works directly with my KIM TTY 

monitor ROM -- no special software support. 


My KIM now has a video terminal which cost Jess 

than the KIM. It is a complete, working terminal 
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which will ta lk not onl y wi th K IM but also with 
time-sharing systems anywhere. I consider it a very 
effi cien t and cost-effective means of obtaining ASCII 
input/outpu t for any of th e four KAOS systems. 

G iven the delay between writi ng and pu blica­
lion, by the t ime you read this there may be 
so mething better and/o r cheaper on the market. T hese 
comments should help you to analyze the data sheets 
and schematics. I can test ify tha t a careful kit­
builder , in a few evenings of work , can put togeth er 
a very attractive and effi cient term inaJ at a very 
reasonable price. © 

********************************• 
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• * ! FROM CASSETTE FAILURES :
! PERRY PERIPHERALS HAS : 
iC THE HDE SOLUTION * 
! OMNIDISK SYSTEMS (5" and 8") : 

! ACCLAIMED HDE SOFTWARE : 
,. • Assembler, Dynamic Debugging Tool, !
! Text Output Processor, Comprehensive • 
• Memory Test !.. .

• e Coming Soon-HDE BASIC * 
: PERRY PERIPHERALS S-100 PACKAGE * 
! Adds Omnidisk (5") to ! 
t Your KIM / S -100 System ! 
« • Construction Manual- No Parts • 
t e FODS & TED Diskette : 
• • S20 . +$2 . postage & handling. (NY resid ents !t add 7 % tax) (speci fy for 1 or 2 drive system) * 
! Place your order with: ! 
• PERRY PERIPHERALS ~ 
! P .O. Box 924 ! 
! Miller Place. N. Y. 11764 : 
: (516) 744-6462 :. ... 

; Your Full -line HOE D istributor/ Exporter : 

********************************* 

Compare Our Prices With Any Others 


Rockwell 's AIM-65 
Synertek 's SYM-1 
Commodore 's KIM-1 

The Computerist, Inc 's: 
16K DRAM 
32K DRAM 
Video Plus II 
Mother Plus II & Card Cage 

1 K System: 
1 K System: 
1K System: 

$405. 
235. 
175. 

4K System 
4K System 

$459. 
259. 

FOR YOUR SYSTEM'S EXPANSION 

$279. 
375. 
279. 
115. 

Proto Plus II 
ASK 1/0 Board 
DRAM & Video Cable 
Power Supply tor SYM-1 

$42. 
55. 
15. 
39. 

Power Supply and Enclosure for AIM-65 $119. 

Power Supply and Enclosure for KIM-1 65. 


All products are factory warrantied. Prices include full documentation. 

Send Check or Money Order to:


•Hepburn MCA 

12 Grosvenor Street 

Lowell , MA 01851 


Please add $5.00 shipping and handling. MA residents add 5% sales tax. 
• Mini Computers and Accessories 
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~!J!•eie Clock 

Owen Sound. Ontario 
There are lots of clock programs around, but this one 
is a little different, and a lot more useful than most. 
It is written for a SYM-1 with 4K memory, but will 
work with a bare board . It is similar in some ways to 
the one in Issue 1 of Compute II, but doesn ' t require 
Basic or a CRT. 

While most clock programs using the LED 
readouts won't do anything else while the clock is 
running, this one sits at the top of your memory, out 
of the way of most programs, and quietly ticks away 
while you and your SYM do other and better things. 
But when you want the time, either visually or for 
use by a program, just call it and there it is. 

Since a program such as this will likely be stored 
on tape and loaded when required over the years, no 
page zero slots are used so you don't have to 
remember or keep track of them. 

The clock runs in 24 hour format. If you prefer 
12 , change location OFAB to 12 . Then to start the 
clock, enter the hours, minutes and seconds, with fif­
teen or twenty seconds I ad time, into locations 
OFFD, OFFE and OFFF respectively. Then enter 
"GO F3F" and at the exact second hit " CR" and 
presto! Nothing happens! Ah , but it does. Your clock 
is running, quietly minding it's own business, eager­
ly awaiting your summon . ow , to see the time, all 
y u do is hit "SHIFT CALC CR" or "SHIFT 0 
CR" or any other "UNRECOGNIZED" command. 
The time will be displayed for a few seconds , then 
the readouts will be blanked except for a row of dots . 
As soon as you see the dots , you can go back to 

whatever you were doing with your SYM . If you 
want the time displayed during, and as part of, a 
program, just use "JSR B9 OF" and there it is. 

Most importantly , though, if you want the time 
for controlling purposes just ca ll it at OFFD, OFFE 
and OFFF with your program. It can , at the proper 
time, sound an alarm , turn off the lights, turn on 
your lights, and/or whatever makes you happy. 

If you don't want lock time, but just the time 
since your SYM was turned on (actually since the 
clock started), don ' t enter anythin g in OFFD-F. Just 
hit " GO F3F CR" and the clock will automatically 
start at 00 hours 00 minutes 00 seconds. 

If your SYM is new, this is a good chance LO ex­
periment, changing things to suit your purposes . For 
example , try moving "DLY" from line 1090 to line 
1010 (change "EB" to " D4" at loca tion OFEA) . 
Your SYM now looks like a cheap digital clock. Now 
try changing " OA" at location OFD2 l 

11 lA", then 
move Jin s 1070 and 1080 to a new loca tion bet we n 
lines 1000 and 1010. Do you prefer the display this 
way? 

The theory of operation is similar to that given 
for my clock article in Compute II no. 1, which re­
quired Basic and a CRT. However, the program is 
somewh at dif~ rent because the clock in that articl e 
kept time in hex , while this one keeps time in 
decimal. To work in decimal with ' SED " you must 
use ADC or SBC. "INC" just doesn 't work. 

Your SYM-1 is ve ry powerful by itself, and is 
th e basis for an extremely complex and powerful 
system. To get the most from it I urge you to join 
the SYM-1 Users' Group P.O . Box 3 15 , Chico, CA 
95927 . And , of ourse, subscribe to and keep reading 
COMPUTE! 

0005 
0 0 1 0 ; 
0020 ; 

,.0030 
0040 ; 
0050 ; 
0060 ; 
0070 ; 
0080 ; 
0090 ; 
0 1 0 0 ; 
0 1 1 0 ; 
0120 ; 
0 13 0 ; 
0140 ; 
0 15 0 ; 
0160 ; 
0170 
0180 ; 
0190 ; 
0200 ; 
0210 OUTBYT 
0220 SCAND 

.as 
********************************** ****** 
********************************** * ***** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

> > > SYMPLE CLDC li. < < < 

BY A. M . MACKAY 
CO-ORDINATOR, SURVEY D~PT· 
GEORGIAN CGLLEGE A·A ·T· 
115 0 EIGHTH STREET EAST 
OWEN SOUND, ONTAnlO CANADA 
N4K 5R4 JUNE 16, 1980 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

**************************************** 
*********************************** * **** 

.BA $0F3r 

* * * DEFINITION OF LABELS * * * 

·DE $82FA 

·DE $8906 
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FACTORY PRICING 

IN STOCK! 	 IMMEDIATE DELIVERY! 

500 p.R'RP'-'(S--­
oG'l t>fl~S 6 

\t.C\-\NO~ 
~lN\OS 

PLUS 

• MPS 6550 RAM for PET 
• MPS 6530-002, -003 for KIM-1 
•MANUALS 
• KIM-1 MICROCOMPUTER 
• KIM-3 8K STATIC RAM MEMORY BOARD 
• KIM-4 MOTHERBOARD 
• 	 KIM PROMMER 

KIM-1 & 4 Compatable Eprom Programmer 
• 	 KIMATH 


Chips with Listing 

• 	 KIMEX-1 EXPANSION BOARD 

KIM-1 Plugable PROM, Ram and 1/0 Board 
• 	 RS-232 ADAPTER 


For KIM-1 

• POWER SUPPLIES 

STANDARD MICROSYSTEMS 


*UART's *FLOPPY DISC DATA HANDLER 

*BAUD RATE GENERATORS *CRT CONTROLLERS 


FALK·BAKER 

ASSOCIATES 


382 FRANKLIN AVE • NUTLEY, NEW JERSEY 07110 
(201) 661-2430 


WRITE. CALL. OR RETURN OUR COUPON FOR CATALOGUE AND PRICE LISTS. 
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0230 ACCES S .DE $ 8 B~6 

0240 IFR2 .DE $A405 ;fLAG FOR DI SPLAY TIMER 
0250 DISBUF .DE $A640 
0260 URCVEC .DE SA66 D 
0270 IRQVEC .DE $A67E 
02 8 0 CLRI NT ·DE $AC04 
0290 Tl CH ·DE $AC05 
0300 Tl LL .DE $AC06 
0310 ACR .DE $ACOB 
0320 IFR .DE $ACOD 
0330 l ER .DE SAC OE 
0340 ; 
0350 ; * * * INITIATE TlMC:R * * * 
0360 ; 

OF3F­ 20 86 88 0370 START JSR ACCESS ;UNWRlTE PR OT EC T SYS RAM 
OF42­ A9 7 1 0380 LDA I L.1CLOC K : SET IRQ 
OF44­ 8D 7E A6 0390 STA I RQVEC ; VEG T Ort 
OF47­ A9 OF 0400 LDA IH.1CLOCr• TO 
OF49­ 8D 7F A6 0410 STA I RQVEC + 1 "CLOCK" 
OF4C­ A9 B9 0420 LDA IL.1TlME ;s ET UNRECOGNIZ ED 
OF4E­ BD 6D A6 0430 STA URCVEC ; COMMAND VECTOR 
OF51­ A9 OF 0440 LDA IH.1TIME ; TO 
OF53­ SD 6E A6 0450 STA URCVEC + 1 "TI ME" 
OF56­ A9 co 0460 LDA •!£CO ;SET 3ITS 6 & 7 
OF58­ SD OB AC 0470 STA ACR ; FOR FREE RUNN I NG MODE 
OFSB­ SD OE AC 0480 STA IER ... AND Tl INTERR UPT ENABLE 
OF5E­ AD OD AC 0490 LDA !FR ;CLEAR Tl FLAG BIT 6 BUT 
OF61­ 29 BF 0500 AND #$BF ; DON #T DISTURB OTHER 
0F63­ 8D OD AC 0510 STA IFR ; IFR BITS 
OF66 - A9 50 0520 LDA 1$50 ; SET 
OF68­ SD 06 AC 0530 STA Tl LL ; TIMER 
OF6B­ A9 C3 0540 LDA l$C3 ; FOR 1/20 SEC AND 
OF6D­ 80 05 AC 0550 STA Tl CH ; START TIMER 
OF70­ 60 0560 RTS 

0570 ; 
0580 ; * * * INTERRUPT SERVICE ROUTINE * * * 
0590 i 

OF71­ 48 0600 CLOCK PHA ; ;SAVE ACCUMULATOR 
OF72­ F8 0610 SED ; iTIME IS IN DECI MA L MODE 
OF73­ CE FC OF 0620 DEC COUNT ;SEE IF l SEC HAS PASSED 
OF76­ DO 38 0630 BNE EXIT i l F NO .. EXIT 
OF78­ A9 14 0640 LDA 120 iIF YES.1 
OF7A­ 8D FC OF 0650 STA COUNT ; RESTORE COUNT 
OF7D­ 18 0660 CLC i i AND 
OF7E­ A9 0 1 0670 LDA I 0 1 ; ADD 1 
OF80­ 6D FF OF 0680 ADC SECS ; TO 
OF83­ 8D FF OF 0690 STA SECS ; SECS 
OF86­ C9 60 0700 CMP 1$60 ;sEE IF 60 SECS HAS PASSED 
OF88­ DO 29 0 71 0 BNE EXIT ; l F N0.1 EXIT 
OFBA­ A9 00 0720 LDA 100 ;IF YES.1 RE S ET 
OFBC­ 8D FF OF 0730 STA SECS ; SECS TO ZERO 
OF8F­ 18 0740 CLC ; ; AND 
OF90­
OF92­

A9 
6D 

0 1 
FE OF 

0750 
0760 

LDA 
ADC 

I 0 1 
MI NS 

; ., ADD 
ONE TO 

OF95­ BD FE 0F' 0770 STA Ml NS ; MINS 
OF98­
OF9A­
OF9C ­
OF9£-
OFAl­

C9 
DO 
A9 
8D 
18 

60 
1 7 
00 
FE OF 

0780 
0790 
0800 
0810 
0820 

CMF 
BNE 
LDA 
STA 
CLC 

1$60 
EXIT 
tOO 
MINS ... 

;SE E IF 60 MlN.3 
; IF N0.1 EXIT 
ilF YES.1 nE.SET . MINS TO ZEit O , 
; AND 

HAS PASS ED 
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OFA2­ A9 01 0830 LOA 1101 ; ADD 
0FA4­ 6D FD OF 0840 ADC 1-iOUR ; ONE TO 
0FA7­ 8D FD OF 0850 STA HOUR ; HOU rt 
0FAA­ C9 24 0860 CMP 1$24 ;SEE IF 24 HOURS HAS PASSED 
OFAC­ DO 05 0870 BNE :C:XIT HF NO .. EXIT 
OFAE­ A9 00 0880 LDA 100 ;IF YES .. RESET 
OFBO ­ 8D FD OF 0890 STA HOUR ; HOUR TO ZERO 
0FB3­ AD 04 AC 0900 EXIT LDA CLRINT ;ENABLE TIMER INT:C:RnUPT 
0FB6­ DB 0910 GLD ; ;BACK TO HEX 
OFB7­ 68 0920 PLA ; ;RESTOrtE ACCUMULATOR 
0FB8­ 40 0930 RTl 

0940 ; 
0950 ; * * * DISPLAY RO UTINE * * * 
0960 ; 

OFB9­ 20 86 SB 09 70 TIME JSR ACCESS ;uNWRITE PROTECT SYS RAM 
0FBC­ 48 0980 PHA ; ;SAVE ACCUMULATOR. 
OFBD­ BA 0990 TXA ; ; AND 
OFBE­ 48 1 0 0 0 PHA ; ; X- REGISTER 
OFBF­ AD FD OF l 0 l 0 LDA HOUR ;PUT 
OFC2­ 20 FA 82 1020 JSR OUTBYT 
OFC5­ AD FE OF 1030 LDA MINS ; TIME ON 
0 FC8­ 20 FA 82 1040 JSR OUTBYT 
0 FCB­ AD FF OF 1050 LDA SECS 
OFCE­ 20 FA 82 1060 JSR OUTBYT ; DISPLAY 
OFDl - A9 OA 1 0 7 0 LDA 1$0A ;SET NUMBER OF 
OFD3­ 8D FB OF 1060 STA CNTl ; TIMEOUTS FOR DISPLAY 
0FD6­ A9 FF 1090 DLY LDA l$FF ;SET LENGTH OF 
0FD8­ SD 1 F A4 l l 0 0 STA $A41F ; TIMEOUT 
0FDB­ 20 06 89 1110 DISPL JSR SCAND ;LIGHT LEDS 
OFDE­ AD FA OF 1120 LDA MASK ;CHECK TIMER 
OFEl ­ 2C 05 A4 1 13 0 BIT IFR2 ; IRQ 
OFE4­ 10 F5 1 14 0 BPL DISPL ;If NO IR Q REPEAT 
0FE6­ CE FB OF 1150 DEC CNT l ;ELSE START AGAIN 
0 FE9­ 10 EB 1 16 0 BP L DLY ;FINISHED? 
0FEB­ A2 05 11 7 0 LDX 1$05 ;CLEAR 
OFED­ AD FA OF 1 16 0 CLR LOA MASK 
OFFO­ 9D 40 A6 1 l 9 0 STA DISBUF.1 X DI SPLAY 
OFF3- CA 1200 DEX 
0FF4- 10 F7 121 0 BPL CLR J 
OFF6­ 68 1220 PLA ; ;RESTORE 
0FF7­ AA 1230 TAX ; ; X-R.EGISTEH AND 
OFF8­ 68 1240 PLA ; ; ACCUMULATOR 
0FF9­ 60 1250 RTS 

1260 
1270 

; 
; * * * STORAGE: DEFINITIONS * * * 

1280 ; 
OFFA­ 80 1290 MASK .BY %10000000 ; BIT 7 ONLY 
OFFB­ 1300 CNT l .DS l ;PROVIDE SPACE FOR CNTl 
OFFC­ 14 l 3 l 0 COUNT .ay 20 ;sET COUNT TO 20 
OFFD­ 00 1320 HOUR .3y 00 ;START TIME AT 00 HOURS 
OFFE­ 00 1330 MINS .ay 00 ; 00 MINUTES 

OFFF­ 0 0 1340 SECS .BY 00 ; 00 SECONDS 
1350 .EN 

LABEL FILE: [ I = EXTERNAL ] 

/OUTBYT=82FA 
/IFR2=A405 
/ I RQV£C•A67£ 
/TILL =AC06 
I l £?. =AC0£ 

/SCAND•8906 
/D I S8Uf=A6 4 0 
/CLR I NT•AC04 
/ACil•ACOB 
STAi1 T=OFJf 

/ ACCESS =ollo6 
/URCVEC•A6 6 D 
/T I CH•l\COS 
/I Fil•AC OD 
CLCCl\•OF7 l 

£X I T = OFB3 T1ME=OFC9 OLY=OFD6 

D I S?L =O i'OB CLM: = OFED NASK=Oi'FA 

CNTI = Off 3 COUNT=D FFC HOUn=OFFD 

MI NS =D f'FE SECS=OFFF 
//OOOO , I DDD . 1000 
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Expanding 
KIM·Stvle 
6502 Single
Board Hal Chamberlin 

Computers 
Editor 's Note: Hal ended his first installment with this· · · 

"Tht rral qutstion al th is point thw is: How many txpa11sio11 boards 
can tht w1bufftr<d microproanor bus drivt bifou buoming overloaded? Tiu 
6502 mioopromsor is rattd to drivt slightly mort than 1 standard 17'L 
load (<quivalmt lo five low power shouky loads) on its addrtJS and data 
bussts whilt most of tht RAM 's a11d ROM 's titd lo the data bus can dn·ue 
two standard TTL loads. Tht 6520, 6522, and 6530 110 chips havt the 
samt drive capability as the microproctssor. 7!111s in gmtral tht a11swer is 
al ftas l f our boards provided that tht expansion boards ther11Jr/vu buffer tht 
bus such that only ont low pow(t shollky load (.36MA in the :m statt) is 
pwmltd to the bus by the board, Many boards 011 tht mark</ and par­
tiwlarly thou duigntd for an unbuffered bus do this. Actually, any wt/I 
tksigntd board would ht txp<eted to bufftr the bus in order lo provide cltan 
signals for /ht mnain der of /ht board logic. The reason Iha/ only fou r 
boards can bt drivm instead offivt is Iha/ somt of the address li11ts art 
loaded by a low power Shollk)• drcoder IC on the computtr board itstlj. 

Part 2 of 3 
The Great Experiment 
Of cour ·e loadin g th microproce::sor with a full fi ve 
loads pu t ' the system right a t th e limit o f ra ted driv 
current. One of the problems wi th tes ting digi tal cir­
cuitry is tha t there i no obvious indica tion of 
marginal operation tha t may la te r de elop into a full 
fledged failure as components age . In orde r to deter­
mine the actua l dri ve limit , the a uthor took a full y 
stuffed AIM-65 (4K on-board RAM assembler 
ROM a nd BASIC ROM 's) a nd started adding 
Micro T echnology K-1016 16K memory boards, the 
idea bein g to add boa rds until fa ilure due to bus 
overload occurred . T hese board use low power hot­
tky buffers onboa rd so each one would be expected to 
add a .36MA load to the bus. 

Since the AIM' s 40K of free addresses would 
only accomodate two of these boa rds, the most 
significant address bit was cu t away from rhe bus a t 
ach socket position a nd instead connected to pa ra ll el 

output bits on the AIM 's applica tion connector . The 
boards were then jumpered to respond to addresses 
between 2000 and jffFF (hex) . By progra mming 
onl y one output bit Lo be low a t a tim e, a rudim en­
ta ry ba nk switchings tup was implemented. When 
the sys tem was rese t, a ll outpu t bi ts a u toma ticall y go 
high thus di sablin g a ll of the boards and prevent ing 
interference with the AIM monitor (sine A1 5 was 
ignored , a n ena bl ed board wou Id also respond to 
AOOO-DFFF F). A pr per ba nk sw itch ct up wo uld 
have req uired a two-input OR ga te (negat ive AN D) 
to be tied to each of the Al 5 pins. In a ny case, 1t 

was adequat e to run a memory tes t program . 

T he fi r t tr ial wa to in stall 4 of the 16K boards 
which worked fin e as expected. Next , a nother card 
fil e was placed below the first a nd jum per wires 
added between the two motherboard . This gave a 
total o f 9 bu slots which were fill ed with 16K 
memory boards. Again the memory tes t program 
(which wro te a ll 144K o f memory wi th ra ndom data 
befo re reading a ny of it back) indi cated no problem 
a nd the AIM mon itor a nd BASIC cont inued to work 
fl awless ly. A check with a n osc illoscope revea led 
minim al signa l degrada tion . 

Fina lly, a third card fil e was added a nd bus 
jumpers ins ta ll ed to give a total of 14 slots. Three 
add itional 16K mem ory boards wer scroun ged (I 
had no idea th at more tha n 9 or 10 board could be 
d ri ven) to give a total o f 192K of R AM. Aga in th ere 
were no obv ious problems and the b us was being 
loaded to th ree times ra ted capacity! Figure 3 shows 
what the stack of card fi les looked lik which is 
obviously impractical unless one cu ts a hole in the 
tabletop to I t the l wo ex tra card Ii i ·s hang below ( I 
simpl y sat on a draftin g ·tool to use the sys tem). The 
rear view in fi gure 4 shows the inter onnected 
motherboards and individual Board Enables from the 
application ·o nnec tor. a te the gr idwork of opper 
bra id betwe ·n moth erboards which makes the 
groundplane essentia ll y continuous b tween the 
motherboard s. 

Photogra phs of the address a nd da ta bus sign als 
w r taken while runnin g th e memory tes t p rogram 
a nd a re shown in fi gur 5. About th e onl y vi ·ible 
loadi ng effec t on the add re s bus i a lo ng ta il on the 
ze ro-to-one tra nsition du ring pha e 1 of the clock. 
T he da ta bus a pptars to be even cleaner with just a 
shade over IOONS required for th· da ta to sta bilize 
a fte r the lead ing edge of ph as 2. T he m icroproce sor 
wa d ri vin g the data bus fo r th e data bus fo r this 
photo (scope synced to read/ wri te line on the bus). 
The ze ro logi · levels, which one woul d think show 
th effect of gross overloading most were still in the 
0.3 vo lt rang al though the one I cl were dow n to 
onl y 3 vo lt s from a no rm a l lightl y loaded va lue of 
nearly 4 volts. Note the a lmost compl ete ab ·ence of 
no ise . These "overloaded " signa ls actually look far 
bette r th a n mo ·t S-1 00 b u signa l ! 

While th sc result s a re encourag ing a nd cert ain ­
ly show th at a four boa rd load docs not bring a 
sys tem lo the brink of fa ilure, it doe not mean that 
load ing rul es can be d i -regarded a lt ogether . So me 
A IM's , a well as SYM 's a nd KI M ·,ca n be ex­
pe ·ted to hav · a weak co mponen t on-boa rd tha t may 
no t b abl e to dri ve a 12 board load adcq ua t ly for 
rel iable opera tion . Thus the ' official' recomm enda­
tion is to sti ck ~ ith th e spec book and lim it unbu f­
h - d sys tems to four boa rds. H owever , indi vidu al 
hobby i ts shou ld be ab le to go on · or two boa rd s 
over the lim it with little probabi lity of prob le ms. Ac­
tua ll y, addres ing limit a tions a re more likely to limit 
sy ·t ' Ill size tha n bus drive capab ility wit h todays 
dense boards. 
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6502 FORTH 


FIG.3.FRONT VIEW OF 192K RAM TEST SYSTEM 

FIG. 4. REAR VIEW OF 192K TEST SYSTEM 
SHOWING MOTHERBOARDS WIRED TOGETHER 

A. 
ADDRESS 
BUS 

6502 FORTH is a complete programming system which 
contains an interpreter I compiler as well as an 
assembler and editor. 

6502 FORTH runs on a KIM-1 with a serial terminal. 
(Terminal should be at least 64 chr. wide) 

All terminal 1/ 0 is funnelled through a jump table near 
th e beginning of the software and can easily be 
changed to jump to user written 1/ 0 drivers. 

6502 FORTH uses cassette for the system mass storage 
device 

Cassette read / write routines are built in (includes 
Hyp ertape) . 

92 op-words are built into the standard vocabulary. 
Excellent machine language interface . 
6502 FORTH as user extensible . 
6502 FORTH is a true implementation of forth according 

to the criteria set down by the forth interest 
group. 

Specialized vocabularies can be developed for specific 
applications . 

6502 FORTH resides in BK of RAM starting at S2000 and 
can operate with as little as 4K of additional 
contiguous RAM. 

6502 FORTH PRICE LIST 
KIM CASSETTE, USER MANUAL, AND 

COMPLETE ANNOTATED SOURCE 
LISTING $90.00 
($2000 VERSION) PLUS S&H 4.00 

USER MANUAL (CREDITABLE 
TOWARDS SOFTWARE 
PURCHASE) $15.00 

PLUS S&H 1.50 
SEND A S.A.S.E. FOR A FORTH 
BIBLIOGRAPHY AND A COM­
PLETE LIST OF 6502 SOFTWARE, 
EPROM FIRMWARE (FOR KIM, 
SUPERKIM, AIM, SYM, and 
APPLE) AND 6502 DESIGN 
CONSULTING SERVICES 
AVAILABLE .................. . 

EricRehnke 
106 7 Jadestone Lane 
Corona, CA 97120 

B. 
DATA 
BUS 

FIG. 5. BUS SIGNAL WAVEFORMS IN 192K TEST 

SYSTEM . TOP WAVEFORM IN EACH PHOTO IS 

PHASE 2 CLOCK. © 

Now Available For 
KIM, AIM, And SYM 
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Load And 
Save 
KIM BASIC 
Programs 
OnYourSYM 
George Wells 
Laverne. CA 
The SYM and KIM microcomputers are close 
cousins. Their hardware and tape interface com­
patibilities are well known . Not o well known is the 
fact that the BASIC interpreters on the two syst ms 
use the same tokens for their reserved keywords 
which makes transfer of BASIC programs between 
the SYM and KIM almost trivial. 

Mike Hanna , a friend of mine who has had a 
KIM with BASIC for much longer than J have had 
my SYM with BASIC, has offered to share his 
library of BASIC programs with me. We had con­
sidered implementing a telephone/modem interface to 

accomplish this transfer but after comparing the 
disassembly listings of the two interpreters we decid­
ed a tape transfer would be easier. The scheme we 
fina lly settled on allows the SYM to create and read 
tapes in the original low speed KIM format since the 
SYM does not support any of the faster versions. 
Going from the SYM to the KIM i particu la rly sim­
ple ; going the other way require a shore BASIC pro­
gram (see listing) . 

SYM To KIM Transfer 
STEP 1: Load the BASIC program to b trans~ rrcd 
into th e SYM. 


STEP 2 : Exit BASIC and return to the Monitor (by 

way of reset , for example). 


STEP .3: Determine the nd of th BASIC program 

by examining the two-byte pointer stored at $7D/$7E 

by ent ring .V 7D-7E. The SYM will respond with : 


007D uv wx,yz 


where wxuv is the end of the program (qrst) plus 

one. The monito r will cal ulat qrst for you if you 

can't do it in yo ur head by entering .C wxuv-1. 


STEP 4: Save the program on tape in KIM format 

by entering: 


.S l 1,201-qrst 


where qrst is the value from STEP 3. 


STEP 5: Load the program into KIM BASIC in the 

normal manner . 


KIM To SYM Transfer 
In order to load KIM formatted BAS IC programs in­
to your SYM you will need to have a copy of the 
KIM BASIC PROGRAM LOADER listed with this 
article. Save th is program on tape (in high peed for­
mat , of cour e) so that you will ha e it whenev r you 
need it. OTE: This program will not work with 
Monitor V rsion 1 .0 which has an error in the KIM 
Load routine. 

LI T: PEM KIM BAS IC PPDGRAM LOADER 

10 0 A=U R &"8B86 " 10> 
11 0 R=42572 : POKE A·l= POKE A+1,2 : PDE A+2,2ss 

120 FDR I=O TD 29 

130 PDE 3 00+ 1• PEE 35960+1• 

14 0 llEXT I 
150 PD E 33 0,96 
16 0 PRINT "AFT ER ' LORDED ' r1E S AGE, EliTER: .. 
17 0 PRINT "POKE 125,PEEK 254 >: PD E 12 •PEE 255) : CLEAR " 
18 0 PRINT USR 300 1&" C6C5 "1&"BCAC"10l 

DK 

STEP 1: On the KIM, sav th e progra m to be 
tra nsferred in the normal manner; but make su re it 
is saved at the original tape low spe d . 

STEP 2 : Initialize BASIC on your SYM and LOAD 
and RUN the KIM BASIC PROGRAM LOADER. 

STEP .3: P lay the tape with the KIM program in 
your recorder. If yo u have implem nt d a second 
cassette control for your read-only recorder you will 
have to over-ride it since this program will on ly ac­
tivate the origina l cassett e control. 

STEP 4 : After the LOADED message, enter the 
command printed by the program and then SAVE a 
copy of the KIM program in high speed format. In 
case you get a BAD LOAD message, sta rt over again 
at STEP 2. 

SYM/KIM BASIC lncompatibilltles 
The obvious hardware related incompa tibilities due 
to different address availability in the two systems re­
quire careful use of the PEEK , POKE and USR 
commands. Of cours , differ nt termin a ls may a l ·o 
have special requ iremencs for cur o r controls or 
graphics capabilities. Not so obvious ·ire the follow­
ing additional potential problem area . 

GO: SYM treats GO as a !"served \ ord so don't 
en ter GOTO as two words. Also m ak(' ·ure that GO 
does not appear in any variable nam s such as 
DRAGO . 
GET: SYM does not implement thi · !'u nct ion but it 
does reserve the same token as KIM . (See MICRO 
24 :15 if you want to implement GET on your YM .) 

US R: The multiple parameter vers ions of USR will 
not work on the KIM. The si ngle parameter vcr ion 
will requir a diffe rent se t of POKE co mmands prior 
to the USR but otherwise it works th l' a me in both 
syst ems. 
& "ABCD": KIM does not support hexidc ·imal 
notation . 
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-
- [)~ BOX 120 -

~ • inc. 
ALLAMUCHY, N.J. 07820 
201-362-657 4 -

HUDSON DIGITAL ELECTRONICS INC. 

THE TASK* MASTERS 
HOE supports the *TIM, AIM, SYM and KIM (TASK) with a growing line of computer programs and 
peripheral components. All HOE component boards are state-of-the-art 4112'' x 6112' ', with on board 
regulation of all required voltages, fully compatible with the KIM-4 bus. 

OMNIDISK 65/8 and 65/5 
Single and dual drive 8" and 5114'' disk systems. 
Complete, ready to plug in, bootstrap and run . 
Include HDE's proprietary operating system, 
FOOS (File Oriented Disk System). From $795.00. 

DM816-M8A 
An BK static RAM board tested for a minimum of 
100 hours and warranted for a full 6 months. 
$195.00 

DM816-UB1 
A prototyping card with on-board 5V regulator 
and address selection. You add the application. 
$49.50 

DM816-P8 
A 4/ BK EPROM card for 2708 or 2716 c ircuits. 
On board reg ulat ion of all required vo ltages. 
Supplied wi thou t EPROMS. $165.00 

DM816-CC15 
A 15 posi tion motherboard mounted in a 19" 
RETMA standard ca rd cage , with power supply. 
KI M, AIM and SYM versions . $545.00 

DISK PROGRAM LIBRARY 
Offers exchange of user contributed routines 
and programs for HOE Disk Systems. Contact 
Progress ive Computer Software, Inc. for details. 

ORD ER FROM TH ESE FINE DEALERS: 

HOE DISK BASIC 
A full range disk BASIC for KIM based systems. 
Includes PRINT USING , IF .. . THEN . . . ELSE. 
Sequential and random file access and much 
more. $175.00 

HOE ADVANCED INTERACTIVE 
DISASSEMBLER (AID) 
Two pass disassembler assigns labels and con­
structs source files for any object program. 
Saves mult iple files to disk. TIM, AIM , SYM, KIM 
vers ions. $95.00 

HOE ASSEMBLER 
Advanced, two pass assembler with standard 
mnemonics. KIM, TIM, SYM and KIM cassette 
vers ions. $75.00 ($80.00 cassette) 

HOE TEXT OUTPUT PROCESSING SYSTEM 
(TOPS) 
A comprehensive text processor with over 30 
com mands to format and output letters, docu­
ments, manuscripts. KIM, TIM and KIM cassette 
versions. $ 135.00 ($1 42.50 casset te) 

HOE DYNAMIC DEBUGGING TOOL (DDT) 
Buil t in assembler/ disassembler with program 
contro lled sing le step and dynamic breakpoint 
entry/ deletion. TIM, AIM, SYM, KI M AND KIM 
cassette version s. $65.00 ($68.50 cassette) 

HUE COMPREHENSIVE MEMORY TEST 
(C MT) 
Eight separate diagnost ic rout ines for both 
static and dynamic memory. TIM, AIM, SYM, 
KIM and KIM cassette versions. $65.00 ($68.50 
cassette) 

Prog ressive Computer Software 
<105 Corbin Road 
York. PA 17403 
(717) 845-4954 

Lux Associa tes 
20 Sun land Drive 
Chico. CA 95926 
(916) 343-5033 

Johnson computers 
Box 523 

Medina, Ohio 44256 
(216) 725·4560 

A- B Computers 
115·B E- Stump Road 

Montgomeryville, PA 18936 
{215) 699·5826 

Falk·Baker Associates Perry Peripherals 
382 Frank lin Avenue P.O. Box 924 

Nut ley, NJ 07 11 O Miller Place. NY 1176<1 
{201) 661-2430 {5 16) 744-6462 

Labora tory Microcomputer Consu ltan ts 
P.O. Box 84 

East Amherst , NY 14051 
(716) 689-7344 
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Theory Of Operation 
The key to the succ ss of thi s scheme i · in the fact 
that the Microsoft BASIC int rpreters auto m a ticall y 
recalcu la te the int ernal line pointers whenever a 
BASIC program is loaded. Th ' oretically this m ean 
that a program th a t was or ig inally saved at o ne ad­
dress could be loadecl into a cliff renL address if th · 
tape load routine is given the ID value of $FF and 
the add ress where the program is to be loaded. The 
proble m is that in some version of KIM BASIC th e 
ID value o f $FF is used to sav programs wh ich 
means th at ince th e IDs ma tch when loading, the 
program get load d into the ir o riginal add ress in­
stead o f the new sp c ified acldr ss. The re are two 
ways to Jix this p roblem. Firs t , if yo u have acces · tu 

the KIM yo u can hange loca tion $2744 from $FF lo 

$0 1 before the program is a ed . This is pa rt of th 
seque nce LDA *$FF STA $ 17F9. 

The econcl method is the o ne the KlM BASIC 
PROG RAM LOADE R uses which wi ll work with 
any TD . It require making a c p of the beg innin g 
of the YM Monitor Load ro utine on page one of 
the SYM up to th e point where the ID test is made. 
The FOR/ NEXT loop in the LOADER program 
opie the code between addre $8C78 and $8C95 

and th ·n a n RT in · truction is a tt a ·heel to the ·nd 
($60 = decima l 96). 

The jump to co n tinue into the Monitor Load 
routine is performed by an int er st ing techn ique 
wh ich H a ns W. G chw ind of W t G ermany wrote 
about in YM-PHY TC 4-20. It in vo lves us ing th e 
multi-paramete r versio n of th e USR fun ction by 
pushing two re turn add resses n the stack so that 
when the first subrouti ne fini she it return s to the ad­
dress equ a l to the third param ·ter of the USR com­
mand plus o ne whi h is th e co ntinuatio n po in t in th· 
Monitor Load rou t in . T he next R TS in st ru ction ·n­
·oun te red returns to th e addre s of th seco nd 
parameter plus one wh ich is the normal re turn point 
f'or BAS IC high-speed ta pe load . 

With thi s background in niind it is p · ·ibk to 

under. tand the fo llowing lin ' b line ex p! nation of 
th e KIM BASIC PROGRAM LOADER . 

LINE 100: Calls the Moni tor ACCESS routine to 
a ll ow pa sing of tape param e ter to Sy ·t m R a m . 


LINE 110: Pa · ·c · tape start acldrc s of $201 and ID 

of $FF t tap· param ters. 


LINES 120 to 140: Cop ies fir t part of Monitor 

T a pe Load routine to page one . 


L INE 150: End pag ·on· · py with a n RT . 


LINES 160 and 170: Prin Ls 111 'ssag" to be en t r cl 

a fc e r a good load. The comma nd mu st b e nt ered 

man ua l! · ince the KfM BA IC prouram will o,·er ­

v.Tite Lht: LOAD E R pro rram. 


LINE 180: Jumps 10 address 300 (first pa ra rn ' ter) 

with Y index regi t r ·qua! lo z 'ro (fourt h 

parameter) indica tin g KI 1 tape fo r mat. The R T· at 

addre s 330 jum ps to address S8CAD (t hird 


paramete r plus one). Th· RT at th e e ncl o f the 
M o nito r Tap · Load rout ine jumps to addr ss $C6C6 
(second parameter plu s one) in th e BAS IC inter­
preter which modifies th e line pointers ro li t the new 
location in the YM . 

Conclusion 
H opefully thi · cheme can be used to adva ntage by 
a n yo ne havin g access to both a S M and a KI M. If 
you find that it j ust d e n't work for u , tr a dif­
fer nt ta pe r co rde r . Mike and [ sp ' nt many 
fru stra ting days trying to ge t the YM to KIM 
transfer to work and it wa n t until I u eel a differe nt 
recorder with m y YM before we finall y did ha e 
SU. ·e s! ow we are ab le to tra nsfer our BA .re pro­
g ra m · with ase . © 

p 
c 
s 

PROGRESSIVE COMPUTER SOFTWARE, INC. 

405 Corbin Rd ., York , Pa . 17403 
(717)845-4954 

STEP INTO THE WORLD 

OF MACHINE LANGU AGE 


PROGRAMMING 

witl1 

TEMA 2 
The mosl poweriul mach ine la nguage deb ugging 
too l l'ver uevelopcd fnr the APPL E 11. Debug 
machinl' language a~ c.1sily as BA IC. 

• flexible 111struct1un '<:t 

• ommand inpu l syn1,1' edi tor 

• Tot<1ll y invi ible t 1 the user progr.im 
• Complete. in-depth documentation 
• Uniq ue , PCS s land.ird . selt-paccd 
• Trainer program 
• For 3.2 or 3.3 DO 

We sµeci11li:1• i11 sys t.•1 11> 1111.i aµ11lit'1ll 11H1 J111rd w 1111· 
fo r HOE ami APPLE 11wd11cts. 

http:progr.im
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Al M 65 BY ROCKWELL INTERNATIONAL 

AIM 65 is fully assembled, tested and warranted . With the 
addition of a low cost , readily available power supply, it's 
ready to start working for you. 

AIM 65 features on-board thermal printer and 
alphanumeric display, and a terminal-style keyboard. it 
has an addressing capability up to 65K bytes, and comes 
with a user-dedicated 1 Kor 4K RAM . Two installed 4K 
ROMS hold a powerful Advanced Interface Monitor 
program, and three spare sockets are included to expand 
on-boarci ROM or PROM up to 20K bytes. 

An Application Connector provides for attaching a TIY 
and one or two audio cassette recorders, and gives exter­
nal access to the user-dedicated general purpose 1/0 lines. 

Also included as standard are a comprehens ive AIM 65 
User's Manual, a handy pocket reference card, an R6500 
Hardware Manual , an R6500 Programming Manual and an 
AIM 65 schematic. 

AIM 65 is packaged on two compact modules. The 
circuit module is 12 inches wide and 10 inches long, the 
keyboard module is 12 inches wide and 4 inches long. 
They are connected by a detachable cable. 

THERMAL PRINTER 

Most desired feature on low-cost microcomputer systems . . . 

• Wide 20-column printout 
• 	Versatile 5 x 7 dot matrix format 
• Complete 64-character ASCII alphanumeric format 
• 	 Fast 120 lines per minute 
• Quite thermal operation 
• 	 Proven reliability 

FULL-SIZE ALPHANUMERIC KEYBOARD 
Provides compatibility with system terminals .. . 
• Standard 54 key, terminal-style layout 
• 	 26 alphabetic characters 
• 	 10 numeric characters 
• 	 22 special characters 
• 9 control functions 
• 3 user-defined functions 

TRUE ALPHANUMERIC DISPLAY 
Provides legible and lengthy display .. . 
• 	20 characters wide 
• 	 16-segment characters 
• 	 High contrast monolithic characters 
• 	 Complete 64-character ASCII alphanumeric format 

PROVEN R6500 MICROCOMPUTER SYSTEM DEVICES 
Reliable, high performance NMOS technology ... 
• 	 R6502 Central Processing Unit (CPU), operating at 1 

MHz. Has 65K address capability, 13 addressing modes 
and true index capability. Simple but powerful 56 
instructions. 

• 	 Read/Wri te Memory, using R2114 Static RAM devices. 
Available in 1 K byte and 4K byte versions. 

• 	 BK Monitor Program Memory, using R2332 Static ROM 
devices. Has sockets to accept additional 2332 ROM or 
2532 PROM devices, to expand on-board Program 
memory up to 20K bytes. 

• 	 R6532 RAM-Input/Output-Timer (RIOT) combination 
device. Multipurpose circuit for AIM 65 Monitor functions. 

• 	 Two R6522 Versatile Interface Adapter (VIA) devices, 
which support AIM 65 and user functions. Each VIA has 
two parallel and one serial 8-bit , bidirectional 1/0 ports, 
two 2-bit periphera l handshake control lines and two 
fully-programmable 16-bit interval timer/event counters. 

BUilT-IN EXPANSION CAPABILITY 
• 	 44-Pin Application Connector for peripheral add-ons 
• 	 44-Pin Expansion Connector has full system bus 
• 	 Both connectors are KIM-1 compatible 

TTY AND AUDIO CASSETTE INTERFACES 
Standard interface to low-cost peripherals ... 
• 	20 ma. current loop TIY interface 
• 	 Interface for two audio cassette recorders 
• 	Two audio cassette formats: ASCII KIM-1 compatible 

and binary, blocked file assembler compatible 

ROM RESIDENT ADVANCED INTERACTIVE MONITOR 
Advanced features found only on larger systems . .. 
• 	 Monitor-generated prompts 
• 	 Single keystroke commands 
• 	 Address independent data entry 
• 	 Debug aids 
• 	 Error messages 
• 	 Option and user interface linkage 

ADVANCED INTERACTIVE MONITOR COMMANDS 
• 	 Major Function Entry 
• 	 Instruction Entry and Disassembly 
• 	 Display/Alter Registers and Memory 
• 	Manipulate Breakpoints 
• 	 Control Instruction/Trace 
• 	 Control Peripheral Devices 
• 	 Call User-Defined Functions 
• Comprehensive Text Editor 

LOW COST PLUG-IN OPTIONS 
• 	 A65-010-4K Assembler-symbolic, two-pass $79.00 
• 	 A65·020-8K BASIC Interpreter 99.00 
• 	 3K RAM Expansion Kit 50.00 

POWER SUPPLY SPECIFICATIONS 

• + 5 voe ± 5% regulated @ 2.0 amps (max) 

• + 24 voe ± 15% unregulated @ 2.5 amps (peak) 


0.5 amps average 

PRICE: $389.00(1K RAM) 

Plus $4.00 UPS (shipped in U.S. must give street address), 

$10 parcel post to APO's, FPO's, Alaska, Hawaii. All inter­

national customers write for ordering information. 


We manufacture a complete line of high quality expansion 

boards. Use reader service card to be added to our mailing 

list, or U.S. residents send $1 .00 (International send $3.00 

U.S.) for airmail delivery of our complete catalog. 


2951 W. Fairmount Avenue 
Pnoenix AZ 8501 7 

(602)265 · 7564 
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COIVIPUIVIART 

LETS YOU 


PUT APPLE ON TRIAL 

WITH OUR EXCLUSIVE 10-DAY FREE RETURN ON ALL 


THESE GREAT APPLE COivIPUTERS AND ACCESSORIES. 


CompuMart carries complete lines of 
microcomputers from Apple to Zenith. 
as well as thousands of microcomputer 
peripherals and accessories. Write lor 
our FREE 36 paQe catalog 
Apple Computer 
We carry the most complete inventory 
ol Apple computers. peripherals. and 
software. CAW 
Our Christmas Apple Special 
over S250 on our most popular Apple 
System. System lncludes a 48K Apple II. 
Apple Disk & Controller. and a Sup R 
Mod RF Modulator. 
List, $2,020 
Compumart Sale Price, $1,769 
New lrom Apple for lhe Apple 11. 
DOS 3-3 Convert disks lo 16 sector 
lormat lor 23% more storage and 
laster access . . . . . . . . . . . . . . . . . . . . . $60 

Apple Plot The per!ecl graphic com 
plement tor Visicalc. .. .... ........ $70 
Dow Jones News & Quotes ... ...... $95 
Adventure (Uses 48K) ..... . .... .... $35 
DOS Tool Kit . . . . . . . . . . . . . . .. $75 
Apple Fortran . . . . . . . . . . . . ..... $200 
Silentype Printer w / Xiace ........ $595 
Visicalc ....... . .......... ... .. . . . $149 
Tax Planner . . . . . . . . . . . . . . . .. .. . $120 
From Symtech & lnJo Unlimiled 

Super Sound Generator (mono) $159 
(stereo) $259 

Light Pen ........................ . $249 
X-10 Controller (plugs lnlo paddle 
port) . . .. .. . .. .. .. . .. . .. ... $49 
Apple Sync Controller . . ...... . . $49 
From Personal Software 
Visicalc . . . . . . . . ..... . ... . ' $149 
Desk lop plan .... ... ' .... '' $99 

New lrom Videx! - Video Term 
80 Col x 24 line 
7 x 9 matrix. plug in compatible board 
for lhe Apple 11. Price ............ . $325 


without graphics EPROM. 
Wilh graphics EPROM . . . .. . . $350. 
New lrorn MUSE 
The Voice . ....... . . ... .... . .... $39.95 

Super Text .......... , .......... $99.00 
Address Book . . . . . . . . . . . . . . ... . $49.95 
Mountain Hardware - Expansion 
accessories for your Apple 
lntrol/X-10 System ..... . ....... . . . $289 
Super Talker ...... . ... . ........ . . $299 
The Music System . . . . . . . . . . . . ... $545 
ROM plus board w/keyboard 
tilter . . . . . . . . . . . .. .. . . . .......... $199 
Clock Calendar . . . .... . .. ... . $280 
16 Channel A lo D Converter . . . . $350 
Apple Expansion Chassis . . .. .... $650 
ROM Writer . .... ... . ... . . ..... . . .. $175 
Miscellaneous Apple ll Accessories, 
Easy Writer (80 col. need Videx) .. $249 
Easy Mover . . . . . . . . . . . ...... $49 
Easy Matier ....................... $69 
Dyson Diskettes .. . .. . . ....... . .. ea. $5 
S.S.M. Serial & Parallel Apple 
Interface . . . . . . . . . . . . . . . . . . . .. $225 
ABTs Numeric Key Pad .....•.... . SllO 

270 THIRD ST. DEPT 307COMPJ)MART CAMBRIDGE, MA 02142 

OLL FREE 1-800-34~~~~04 ,ft~ IN MASS 617-491-2700 

•<1eD~~putc!r 




The Great 

American Solution 


Machine. 

Meet Commodore. The busi­ age. At a $6,000 savings. and many more, Commodore 

ness computer that's providing D A gasoline retailer needed to solves the problems that stand in 
solutions for more than 100,000 inventory, order and set prices; the way of increased p rofitability. 
people all over the world. Built determine Federal and state Commodore can provide the solu­
by one of the pioneers in office income taxes; and comply with tion in your Great American bus­
machines. With a reputation for Federal pricing and allocation iness, too. Find out more by call­
quality that can only come from regulations. All done daily, ing or writing any of Commo­
vertical integration of the total weekly, monthly and yearly. dore's District Sales Offices. 
manufacturing process. Commo­ Solution: Commodore. It keeps COSTA MESA, CA 2955 N. Air­
dore builds, not assembles. his business on track-and Uncle way Avenue 92626. (714) 979-6307. 

Compare Commodore's word Sam off his back. SANTA CLARA, CA 3330 Scott 
and data processing capabilities D A paint and wallpaper store Boulevard 95051. (408) 727-1130. 
with computers costing twice or had to inventory over 600 expen­ DECATUR, GA 5360 Snapfinger 
even three times as much. You'll sive wallpaper lines for Woods Drive 30035. (404) 987-3311. 
see why so many small busi­ profitability, monitor distributor BENSENVILLE, IL 790 Maple 
nesses are turning to Commodore sales, set and track salesmen's Lane 60106. (312) 595-5990. 
for solutions to problems as var­ goals, and help the customer NORRISTOWN, PA 
ied as these: select the right size, pattern and 950 Rittenhouse Road 19401. 
D A car leasing company's cus­ quantity. Solution: Two 32K (215) 666-7950. 
tomers were terminating too early Commodore com- DALLAS, TX 4350 Bellwood 
for account profitability. Solu­ puters, floppy Parkway South 75234 . 
tion: A 16K Commodore. It disk and (214) 387-0006. 
analyzes cash flow on over 1200 printer. Commodore Business Machines,
accounts, identifies those for Commodore Inc., Computer Sales Division,
early penalties, and even writes does it all­ Valley Forge Corporate Center. 
up lease contracts. Commodore and account­ 950 Ritten­paid for itself within weeks. ing, too. house Road ,
D A law firm needed a high In applica­ Norristown,
quality, easy-to-use, affordable tions like PA 19401.word processing system. these, 
Solution: Commodore plus 
its WordPro software pack-

commodore 
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