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Compatible with Apple® Language Card
16K RAM Provided

Additional 16K RAM Chips Available,
utilized by user-generated software.
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contact us for information.
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IF YOU'RE WAITING FOR THE
PRICE OF WORD PROCESSORS
TO FALL WITHIN REASON.

Everyone expected it would happen

sooner or later.. .with

it already has! Now all the marvelous

benefits of expensive and advanced

word processing systems are available

on Commodore computers, America's

largest selling computer line. WordPro

PLUS, when combined with the new 80

column CBM 8032, creates a word pro

cessing system comparable to virtually

any other top quality word processor

available—but at savings of thousands

of dollars!

TM WordPro is a Registered Trademark ot Professional Software

New, low cost computer technology is

now available at a fraction of what you

would expect to pay. This technology

allowed Commodore to introduce the

new and revolutionary CBM 8032

Computer.

WordPro PLUS turns this new CBM

8032 Computer into a sophisticated,

time saving word processing tool. With

WordPro PLUS, documents are dis

played on the computer's screen. Edit

ing and last minute revisions are simple

and easy. No more lengthy re-typing

sessions. Letters and documents are

easily re-called from memory storage

for editing or printing with final drafts

printed perfectly at over five hundred

words per minute!

Inc. WordPro was written by Steve Punter.

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

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
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Everyone expected it would happen 
sooner or later ... with 
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available-but at savings of thousands 
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Now there is an interactive

General Accounting System

designed especially for the

first time user. The user is led

through each function by

highlighted prompts explain

ing the required input at each

point. And all input requests

are prompted with complete

verification. Plus, a step-by-

step instruction manual

guides the user through the

General Ledger

Cash Disbursements and

Cash Receipts Journal as well

as a General Journal. Main

tains account balances for

Present Month, Quarter to

Date and Year to Date.

Accepts postings from

program. The user prompts

and the detailed manual

make it virtually impossible

for the first time user to get

lost or to accidentally crash.

Accounts Receivable,

Accounts Payable, Payroll

and other programs. Also

provides user customized

financial statements. Up to

1000 accounts and up to

99 departments.

CMSSoftwa 
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General Accounting System 
designed especially for the 
first time user. The user is led 
through each function by 
highlighted prompts explain-

ing the required input at each 
point. And all input requests 
are prompted with complete 
verification. Plus, a step·by
step instruction manual 
guides the user through the 

General Ledger 
Cash Disbursements and 
Cash Receipts Journal as well 
as a General Journal. Main· 
tains account balances for 
Present Month, Quarter to 
Date and Year to Date. 
Accepts postings from 

program. The user prompts 
and the detailed manual 
make it virtually imposs ible 
for the fi rst time user to get 
lost or to accidentally crash. 

Accounts Receivable , 
Accounts Payable , Payroll 
and other programs. Also 
provides user customized 
financial statements . Up to 
1000 accounts and up to 
99 departments. 
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Series Computer System

See your nearest

Commodore dealer for

a demonstration.

Accounts Receivable
Invoices and Monthly State

ments as well as Credit and

Debit Memos. Accomodates

full or partial payments. User

sets finance charge rate and

period. User also sets invoice

aging reports and aging

breaks. Invoices may be dis

tributed among nine different

General Ledger accounts with

automatic updating to the

General Ledger. During

invoice data entry the invoice

is displayed on the screen

and typed exactly as if in a

typewriter. File capacity is

2000 minus number of

customers multiplied by 1.4.

Five hundred customers

allows room for 2100 invoices.

Accounts Payable

Accounts Payable checks

with full voucher detail.

Detailed check register. Auto

matic application of Credit

Memos. User sets invoice

aging reports and aging

breaks. Invoices may be dis-

Payroll

Payroll checks with full

deductions and pay detail.

Pays regular, overtime,

holiday and piece work hours.

Accommodates Weekly,

Bi-Weekly, Semi-Monthly and

Monthly employees. Up to

eight miscellaneous deduc

tions or payments per

tributed among nine different

General Ledger accounts with

automatic updating to the

General Ledger. File capacity

is 2000 minus the number of

vendors multiplied by two.

employee. Prints Payroll

Journal, Payroll Check

Register and an Absentee

Report as well as 941 infor

mation and W2 forms. Main

tains Monthly, Quarterly and

Yearly totals for up to 350

employees. Automatic

General Ledger updating.

CMS Software Systems

2204 Camp David Mesquite, TX. 75149 214 285-3581
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TASCTheApplesoft Compiler.
It turnsyourApple into

a power tool.
Step up to speed. TASC, the Applesoft Compiler,

converts a standard Applesoft BASIC program

into super-fast machine code. By

increasing program execution speed

up to 20 times, Microsoft gives

you a power tool for Applesoft

BASIC programming.

Highest capacity available.

TASC will compile and run

larger programs than any

other Applesoft Compiler.As a

disk-based system, it doesn't

require the simultaneous pres

ence of compiler and program

in memory. The memory you save

allows you to compile significantly

bigger programs.

Power without bulk. Code expansion of up to 100%

severely restricts other compilers. TASC's special

code compression schemes typically limit code

expansion to only 25%. You'll really appreciate that

with complex programs or programs that utilize

Apple's hi-res graphic pages.

More BASIC power. TASC's powerful new

commands increase Applesoft BASIC programming

capability. Chain with COMMON allows compiled

programs to share variables, so a main menu

'Applesoft is a trademark of Apple Computer, Inc.

supports several programs in a

single runtime environment.

TASC's True Integer Arithmetic

and Integer FOR...NEXT

capabilities maximize the execu

tion speed of compiled programs.

TASC's near total compatibility

with Applesoft speeds compil

ation of existing programs

with little or no modification.

What about mistakes? You

perfect your programs inter

actively with Applesoft. If some

thing does slip by, TASC recovers

from errors discovered in compilation

and traps all runtime errors. It even permits

graceful interruptions during compilation.

See for yourself. Ask for a demonstration of

TASC at your Microsoft dealer. Discover the software

package that turns your Apple into a power tool.

CONSUMERS PRODUCTS
A Division of Microsoft Inc

10700 Northup Way • Bellevue. WA 98004

TASC: The Applesoft· Compiler. 
It turns your Apple into 

a power tool. 
Step up to speed. TASC. the Applesoft Compiler. 
converts a standard Applesoft BASIC program 
into super·fast machine code. By 
increasing program execution speed 
up to 20 times. Microsoft gives 
you a power tool for Applesoft 
BASIC programming. 
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ence of compiler and program 
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'Applesol! IS a trademark of Apple Computer. Inc. 
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with little or no modification. 
What about mistakes? You 
perfect your programs inter
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I does slip by, TASC recovers 
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package that turns your Apple into a power tool. 
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COMPUTE! February. 1981. Issue 21

Robert C Lock

Publisher/Editor

A Major Format Change

Now that we've completed the merger of Home and

Educational COMPUTING! and Recreational Com

puting into COMPUTE!, we're concentrating on

revamping the organization of the magazine to

better serve you. Beginning in March, COMPUTE!

will have two distinct sections rather than the six ii

has now. The first section will be tailed "Home and

Educational COMPUTING!," containing applica

tions, tutorials, columns, and reviews. The second

section of the magazine will become "The Journal."

carrying a mix of articles for intermediate and

advanced users.

We'll continue "New Products." and continue

to provide the same excellent resource and appli

cations articles. As we move into the new year with

continuing explosive growth, we're sure you "old

timers" will find the new format easier to use, and

you beginners to the world of personal computing

will find it much more convenient. Remember, this

starts in March and, as always, we'd appreciate

your feedback and comments.

The Hardware Wars:

Late-breaking and Major News

Atari, Inc. has just slashed the suggested retail

price of the Atari 800 system from $ 1.080.00 to

$899.00. Commodore is currently introducing two

new machines that promise to be quite competitive

in the personal market. Shown at the Consumer

Electronics Show in Las Vegas the first week in

January: a "game" computer with plug-in cartridges

and a flat kevboard for around S150.00. And you
can add a BASIC cartridge to learn programming.

On the "high" end, as it were, and also from Com

modore: a 64K color, graphics computer (also for

TV connection) said to retail for less than $600.00.

And that's with the 64K of memory. Look's like

1982 will surely be an interesting year!.

And As The Industry Grows

In recent editorials, we've commented on software

protection, copyrights, the right of back-up, and

more. We welcome your thoughts on these and

other areas of interest to the personal computer

consumer. A letter from a subscriber raised another

question that we haven't considered and will put

on the 1982 "comments coming" list. I'll raise some

of his points here and solicit your input.

...I just resisted purchasing an expensive

piece ofcomputer software for which

the warranty reads in pail:

All...computer programs are

distributed on an "as is" basis

without warranty of any kind.

The entire risk as to the quality

and performance of such pro

grams is with the purchaser.

Should the programs prove de

fective...the purchaser and not the

manufacturer...assumes the entire

cost of all necessary servicing or

repair. (1 he company) shall have-

no liability or responsibility to a

purchaser.

Ibis is not mere legal jargon. It's the

embodiment of a business philosophy

which seriously harms all of us... To soft

ware companies I say: Accept responsi-

bilit) for your products, (let the bugs out

before you sell them. Don't try to sell a pro

gram debugged by your customers as a

"revised " or "improved" product al

additional cost.

To software consumers I say: If

possible, avoid products for which there

is no warranty. Don't buy on faith.

Complain loudly to software companies

which provide no warranty...

Our reader makes a series of interesting points.

While I'm no lawyer, I would wonder if the portions

of the warranty shown above are realistic in enforce-

ability. Would some of you lawyer/readers care to

join this discussion with the rest of us? I'll look

Forward to your comments. ©
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\\,ill ha\'e two distin ct sec ti o ns raLil cr th an the s ix it 
has no ' \'. The tirsl sccl io n \\' ill be ca ll ed " Home and 
Educalional CO~ I Pt;T I i\ C'," cO lllain ing appliGI
l iollS . tlilo ri;:] ls. co lumn s. :J.lld re\' iews. The second 
section ur lhe magazine \\,ill become "TheJourlla l. '· 
ca rrying a mix of articles for inte rm ed iate and 
aclvanceclusers. 

\'Ve'li continue "New Prod ucts'" (flld continue 
Lo pro\'ide the same excel le nt rcsour~ and appli
catio ns articles. A s we mo\'e intu the fl CW vca r \\'jlh 
cOlllinuing explosive growth. \\'c' rc sure }:ou "old 
timers" wi ll find the new form at eas ie r to use, and 
rou beginners to th e world o f personal computing 
will find il much llIore convenienl . Re m c m bcr. this 
starts in ~ I arch a nd. as ah"ays, we'd apprec iatc 
your feedback and comments. 

The Hardware Wars: 
Late-breaking and Major News 
Ala ri . Inc has jusl slashed lhe suggesled re tail 
price of lhe Alari 800 syslem from $ I ,080,00 1O 
$899,00. Commodore is currenli y introducing lwO 
new machines th at promise to be qu ite competiti ve 
in the pe rsona l ma rket. Shown at the Consu mer 
Electronics Sho\\' in Las Vegas lhe firsl week in 
J a nua ry: a "game" com pUler wilh plug-in ca ('[ridges 
and a flal keyboard ror a round S I 50.00. And you 
can add a BAS IC ca rtrid ge 10 lea rn programming. 
O n lhe "high" end , as il were, and a lso rrom Com
modore: a 64K color, g rap hics com puter (a lso fo r 
TV connection) said to re ta il lor less lhan $600.00. 
And that's wi th th e 64 K o r memo ry, Look's like 
1982 wi ll surely be a n illleresling yea r !. 

And As The Industry Grows 
In recent ed ito ri als, we\le cO lllme nted o n software 
pro tection , copyr igh ts, lhe ri gh l o r back-up, and 

-- -

Illu rc. vVe '\'clcome your tho ug hts 0 11 thcse and 
other areas oj' intercst to the personal computer 
consulller. A ICllcr from a subsc ribe r raised a nother 
questi on that we haven't considered and wil l pu t 
0 11 the 1982 4'curnmc nt s cU lll ing" li st. I 'll ra ise som c 
uf his poi nts here a nd so lic it your in put.. 

... l just resisted pu rc has ing an cx pe nsi\'c 
piece o f comput er softwa re for wh ich 
th e \\'arrant)' read s ill pan: 

.1-\ II. .. compu tc l' programs are 
distribu tcd on a ll has is" basis 
without warrant ), o r any kind. 
The e ntire risk as 10 lhe q ua li l), 
and performance or suc h pro
gra ms is with thc purchaser. 
Sho uld the programs prove de
recli ve .. ,l hc purchaser and nOllhe 
manufac Lure r. .. assumes th e entire 
cost o f' all nccessa ry ser vicing or 
repa ir . (T he com pan)') sha ll havc 
no liabili ty o r res ponsib ili ty to a 
pu rchasc l'. 

T his is nOlmcre Icgaljargon, Il 'S lhe 
embodiment of a busi ness philosoph y 
", hich se rio usl)' ha rlll s all o r us .. , To SO rl
'''arc companies I sa y: Accept respo Jlsi
bi lil) 1'0 1' you r produClS. Cellhe bugs OUI 
/"jim' )'ou selllhc lll . Don'l l ry 10 se ll a p ro
g !'am debuggcd b), your c lI stomers as a 
"revised" or "i lllpro \'l.:d" product a l 

addilio nal COS l. 
To so ftwa re consume rs 1 sa)': 1 r 

possible. avo id prod ucls ro r " 'hi ch the re 
is no warranty. D OIl 't bu y o n fa ith . 
Complai n loudl y 10 SOrlwa re co illpan ies 
which pro vide 11 0 warra nt}' ... 

O ur read er makes a se r ies of in te res ling poin ts. 
While 1' 111 nO Iawyc r. I wou ld ,,'onder ifl hc portions 
oj' t he wa rranl y shown above a re rea listic i ll Cll (o rcc
a bilit y. \'Vou ld somC of you lawyerlreaders ca re 1.0 

joi ll lh is di scuss io n wilh lit e res I of us;' I'l l look 
forwa rd to your cOlll ments. © 



ADD POWER.TO YOUR

COMMODORE COMPUTER
POWER produces a dramatic improvement in the

ease of editing BASIC on Commodore's computers.

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

ROM) that contains a series of new commands and

utilities which are added to the Screen Editor and the

BASIC Interpreter. Designed for the CBM BASIC

user, POWER contains special editing, programming,

and software debugging tools not found in any other

microcomputer BASIC. POWER is easy to use and is

sold complete with a full operator's manual written by

Jim Butterfield.

POWER'S special keyboard 'instant action' features

and additional commands make up for, and go beyond

the limitations of CBM BASIC. The added features

include auto line numbering, tracing, single stepping

through programs, line renumbering, and definition

of keys as BASIC keywords. POWER even includes

TM POWER is a Registered Trademark ol Professional Software. Inc.

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

keys are enhanced by the addition of auto-repeat and

text searching functions are added to help ease pro

gram modification. Cursor UP and cursor DOWN

produce previous and next lines of source code.

COMPLETE BASIC program listings in memory can

be displayed on the screen and scrolled in either direc

tion. POWER is a must for every serious CBM user.

Call us today, for the name of the Professional

Software dealer nearest you.

Professional Software Inc.

166 Crescent Road

Needham, MA 02194

Tel: (617) 444-5224 Telex #951579

-

ADD PO '" TO YOUR $89.95 
COMMODORE COMPUlIR 

PO WER produces a dramatic improvement in the 
ease of editing BASIC on Commodore's compute rs. 
PO WER is a programmer's ut ility package (in a 4K 
ROM) that contai ns a series of new commands and 
utilities which are added to the Screen Editor and the 
BASIC Interpreter. Designed for the CBM BASIC 
user, POWER contain s special editing, prog ramming, 
and soft wa re debugg ing tools not found in any other 
microcompute r BASIC. PO WER is easy to use and is 
sold complete with a full operator's manual written by 
Jim Bulterfield. 

PO WER's special keyboa rd 'i nstan t action' features 
and additional commands make up fo r, and go beyond 
the limitations of CBM BASIC. The added fea tures 
include auto line numbering, tracing, single stepping 
through program s, line renumbering, and definition 
of keys as BASIC keywords. PO WER even includes 
TM POWER is a Registered Tlademar1t 01 ProtessJonaJ SoltWar8. Inc. 

new "stick-on" keyca p labels. The cursor movement 
keys are enha nced by the addit ion of au to-repeat and 
text sea rching functions are added to help ease pro
g ram modifica tio n. Cursor UP and cursor DOWN 
produ ce previous and nex t lines of source code . 
CO MPLETE BASIC program listings in memory can 
be displayed o n the screen and scrolled in e ither direc
tion. POW ER is a must fo r every serious CBM user. 

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

Professional Software Inc. 
166 Crescent Road 

Needham, MA 02194 

Tel: (617) 444-5224 Telex #951579 
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Its time Your Computer
stopped just playing games
and started doing some work around the house!

Let Creative Software's home programs turn your ATARI® or VIC® into

a really useful household appliance^the results may well amaze you!

TITLE

• Household

Finance

• Home

Inventory

• Car Costs

ATARI 400/800

34.95 cassette

39.95 disk

19.95 cassette

24.95 disk

19.95 cassette

24.95 disk

VIC

(cassette only)

34.95

14.95

14.95

CREATIVE
■SOFTWARE

201 San Antonio Circle, &270

Mountain View. CA 94040

(415] 948-9595

Ask about our many other recreational and home applications!

TO ORDER: VISA MasterCard, check or money order accepted. If

charge, please include expiration date of card. Add S 1.50 ("or shipping and

handling. Calif, residents add sales tax.

hhhhhh

apple

The Most Exciting Video
GamesAvailable Today

At The Lowest Prices

5'4" Floppy Disks ATARI-A8
David's Midnight Magic Track Attack

Retail $34.95 Now $29.50 Rc,aj| $29.95 Now $24.50 H
This pinball game by Broderbund « ]4« Inn stealing gold from .i speeding

is being ottered (or ihe first lime. ,r<)ll, Wlln ^ qtlme by Brciderbund

Genetic Drift Retail $29.95 Apple Panic Retail $29.95

Now $23.50 One of Apples most Now $23.50 A number one
popular games by Broderbund. You seller by Broderbund.

turn unfriendly life forms mio Inendly. Russlti Duck Retail $34.95

Firebird Retail $29.95 Now $29.50 Firs! time released
NOW $24.50 All new by Nasir. for any machine - recover the MX
Piggo. the (earless firelighter, bailies Missile plans hidden by foreign agents

the incredible firebird. r> o . ■, *„-, ntr
ii i; d , I toi or Gorgon Retail $39.95
Horizon V Retail $34.95 ., -_„ „ _. .. . , „
NOW $29.50 Intercept an alien Now $33.50 This Number 1 seller

troy ,he planet. !USt pleased by Sur.us The earth has JUS,
entered d time warp and ihe battle has just beg

Nasir's laiesi graphic innovation.

Sneakers Retail $29.95
Space E3gs Retail $29.95

Now $24.50 Endless excitement Now $24.50 This number 1 seller
by Sirius stomping Sneakers and i" real crack up from Sirius.

endless other creatures. Epoch Retail $34.95

Hadron Retail $34.95 Now $29.50 A Number I
Now $29.50 Battle in an seller from Sinus where your secrei

asteroid field in this brand weapon is the fourth dimension.

1 new game by Sirius. Red Alert Retail $29.95

Now $24.50 Newest Broderbund release

5J4" Floppy Disks
Ghosthunter Retail $34.95 Now $27.50
2 player version ol ihe arcade maze game with multiple

levels ot play.

Pool 1.5 Retail $34.95 Now $27.50 This
' popular Apple" tj.ime now available lor use wiiii your Ai.in 800.

Pathfinder Retail $39.95 Now $31.50 Blast
your way through the maze filled with nuclear waste and radioactive

monsters in this neverbeiore released game by Gebelli Software.

Match Racer Retail $29.95 Now $23.50
Gebelli Software has you matching your wits and ability against

your racecar opponent in a showdown of racing !»t*ill.

Andromeda 2 Retail $34.95 Now $27.50
■ First time ever for any machine by GebellrSoftware. Trapped

inside ii giganlic living organism you must find your way oul

before ihe antibodies get you.

^— The Soltware Connection

— 5133 Vista Del Oro Way

Fair Oaks, CA 95628

MAIL ORDERS: Send check »r

mimey order lor lotal purchase pnre

plus $150 fin postage .Hid twndlina.

Coliformo residents jddf>-S.ilt^>T.iK

(9161 98S ;tI7"l Subjecl to stock on

hand, Prices subjecl to change
[master charge

m time Your Computer 
stopped just playing games 

and started doing some work around the house! 

Let Creative Software's home programs turn your AT ARI® or VIC® into 
a really useful household appliance- the results may well amaze you! 

TITLE ATARI400ISOO 

• Household 34.95 cassette 
Finance 39.95 disk 

• Home 19.95 cassette 
Inventory 24.95 disk 

• Car Costs 19.95 cassette 
24.95 disk 

VIC 
(cassene only) 
34.95 

14.95 

14.95 

201 San Anlonio Circle. 11270 
Mounlain View. CA 94040 
(415) 948-9595 

Ask aboUl ow many other recreational and home applications! 
TO ORDER: VISAI MasterCard. check or money order accepted. If 
charge. please include cxpimtion date of card. Add S 1.50 for shipping and 
hand ling. Calif. res idents add sales laX. 
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Ask The

Readers

Robert Lock, Richard Mansfield,

And Readers

Please address any questions or answers to: Ask The Readers,

COMPOTE! Magazine, P.O. Box 5406, Greensboro, A'C 27403.

Answers

"This is in response to Jerry Stern's question in the August

1981 issue, concerning the use ofa keypad controller

with the Atari 800. All oj Atari's controllers are usable

with all of their computers, video game included. And the

keypad controller works quite wellfor repetetive numerical

data. However, it is not limited to use with numbers. The

computer's response to the keypad controller is defined by

the program you write or load into it. Therefore you can

use it to output any one of twelve symbols or execute any

of twelve commands or any combination of both the above.

There is a program on page H-14 of the Atari

Basic Reference Manual that will get you started with

using the controller. The Operating System Manual

goes into detail on how it works.

Point ofInterest: In [COMPUTE! #14] his excellent

article, 'Atari Tape Techniques,' Richard Kruse mentions

that the use ofLIST "C/ENTER "C" can reduce the size

of your BASIC program, but that the reason jor this is

undocumented. The documentation is on pages 2 and 3

of the Basic Reference Manual, under the section titled

'Variable Name Limit.'' Roberta L. Mevis

"/ enjoyed the article by William Taylor in COMPUTE!

# 17. Apparently, the Stringy Floppy was interfaced

using the regular cassette SAVE and LOAD routines.

Your readers might be interested to know that a full

ROM-based operating system and plug-in hardware

board exist for mating the Stringy Floppy with the OSI

C1P. It operates at 7200 BA UD, is available at power-up,
and resides in the othenvise-unused memory locations

jrom $E800-$EFFF, Information on the availability of

this device may be obtained by writing: MSB Electronics,

Barre-Montpelier Road, Barre, Vermont 05641."

Philip K. Hooper

[On PETICBM disks] 'The ID contained in a track and

sector is written once only - when the disk is NEW/

HEADER-ed or created with a BACKUP/DUPLICATE.

It can never be written again; disk writes don't touch this

special area.

Ifyou wanted to write a non-standard ID into a

track-sector header, you'd have to do it by generating your

own NEWformatting routine. This is not an easy trick,

si?ice it involves downloading a program into the inner

processor of the disk. It would almost certainly involve

destroying all information written on at least one track oj

the disk." Jim Butterfield

"In respome to Mr. Keplinger's commentary on Computer

Assisted Instruction - Worth The Effort?, I say a big

positive yes. Going on four years without a promotion in

the Air Force, I purchased the Atari 400 computer. I

programmed all of my study material multiple choice

questions and answers that I couldfind and had the

computer drill me day after day. When it came to test for

promotion, it seemed that I knew all the answers. A month

later, I was notified of my promotion. Computer assisted

instruction really works." Bob Holsti

"Re: Questionfrom John Fry about files in OS65D 3.0

COMPUTE! #18.

It seems that although the program example is com

plete, there was no mention of the creation of a buffer.

The program on my C4P MF was completely erased as I

knew it would be when I typed it in to confirm my suspi-

cions. Since OSI uses the beginning of the workspacefor

file buffers, thefile is brought on top of the program or

portions thereofwhen the open occurs.
There are many inordinate constructions in OS65D,

one of which is the placement of the buffers. I have suc

cessfully edited the DOS to place the buffers at the top of

memory. The advantage is that I can now easily write

programs with sequential and/or random files and need

not use the awkward CHANGE utility to create the buffers

before I write the program. (This was an enormous help

to me as virtually 80% to 90% of the programs I write

use random files.)" Ross C. Votaw

Questions

/ was delighted with the idea of'The Vnwedge — Tape

Append and Renumber' by David Hook in the Sept. '81

issue, p. 103, but ran into problems when I tried it out:

1. Theformula in line 26: QV$ = MID$ (STR(4+2*

(QV = 1)),2). [What can the QV = 1 mean ?]

2. [What about the DATA statement in line 116?}..."

John Sweeney

Thanks for the kind words, John. The program

was completely rechecked and, indeed, the final

number in that DATA line should be H259, not
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AskThe 
eaders 

Robert Lock Richard Mansfield, 
And Readers 

Please address arty questions or answers to: Ask The Readers, 
COMPUTE! Magazine. P.O. Box 5406, Greer/shoro, NC 27403 . 

Answers 

"This is in response to j erry' Slem's question in the AugllSt 
1981 issue, concerning Ihe use of a keY/lad cont"oller 
with the At",·i 800. All of Ata/i's controllers are lISable 
with all of Ihe;,' computers, video game included. And Ihe 
keypad cont"oiler works quile well for repeletive nlt1IlCl1cal 
dala. H oweuer, i l is not limiled to use wilh numbers. The 
compuler's response to Ihe keypad controller is defined by 
Ihe program you write or load into it. Therefore )'OU can 
use it to output anyone of twelve symbols or execule any 
of twelve commands or any combination of both Ihe above. 

There is a /Jrogralll on page H -14 of Ihe Atari 
Basic Re ference Manual that will get you stm'Ied wilh 
using Ihe control/cr. The Operating System Manua l 
goes into dela.il on how il works. 

Poinl of Inlerest: In [COMPUTE! # 14] his excellent 
article, 'Alari Tal" Techniques,' Richard Kruse lIIeniions 
Ihal Ihe use of LIST "C"IENTER "C" can reduce Ihe size 
of yo ur BASIC program, but Ihat Ihe reason for Ihis is 
undocumenled. The documentation is on pages 2 and 3 
of lhe Basic Re ference Manua l, under the section tilled 
'lfariable Name Limil.' " Roberta L. Mevis 

"I enjoyed Ihe article by William Taylor in COMPUTE! 
# 17. AppaTentl)" the Stringy Floppy was intC1faced 
using Ihe "egilla'r casselle SA IfE and LOAD routines. 
Your readel'S might be inlerested to know Ihat a full 
ROM-based operaling system and plug-in hm'dware 
board exist for maling Ihe Stringy Floppy with the OSI 
C1 P. It operates at 7200 BAUD, is available at power-up, 
and resides in the othenuise-un'lISed mem.ory locations 
from $E800-$EFFF. Information on Ihe availability of 
Ihis device may be obtained by writing: MSB Electronics, 
Barre-Montpelier R oad, Barre, Ifennont 0564 1." 

Philip K. Hooper 

[On PETICBM disks] "The lD conlained in a track and 
sector is written once onl), - when the disk is NEWI 
HEADER-ed or created wilh aBACKUPIDUPLICA TE. 
It can never be wrillen again; disk wriles don'l lauch Ihis 
s/}ecial ",·ea. 

If you wanted to write a non-slandard ID into a 
track-sector header, you'd have to do il by generating yow' 
own NEW formalling rouline. This is not an easy Irick, 
since it involves downloading a program. into the inner 
t}rocessor of Ihe disk. ft would almost certainly involve 
destroying all infm'm(llion wl'iUen on at least one tracfl of 
the disk." Jim Butterfield 

"Ill response to Mr. Keplinger'S com menlary all. Compuler 
Assisted Inst11lction - Wm'lh The Effort? , I say a big 
positive yes. Going on fo l/.1· years without a promotion in 
the Air Force, I purchased Ihe At(L11 400 compuler. I 
programmed all of my study male'1al mllltiple choice 
questions and answers lhatl could find and had Ihe 
computer d,-ill me day after day. When il came 10 lesl for 
prolnotion, it seemed thai. I knew all the answers. A 'monlh 
later, I was Ilotified army promotion. Compllter assisled 
inst11lction really works." Bob Hoisti 

"R e: Questionfmlnjohn F,y about files in OS65D 3. 0 
COMPUTE! # 18. 
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cions. Since OSl lISes the beginning of Ihe workspace for 
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one of which is the placement of the b11fers. I have suc
cessfully edited the DOS to place Ihe b4fers atlhe lap of 
memory. The advantage is Ihat l can now easily wrile 
programs wilh sequential andlor mndomfiles and need 
not lise Ihe awkward CHANGE utility to create Ihe b11fers 
before I wrile Ilze program. (This was an enormous help 
to me as virtually 80% to 90% of Ihe programs I write 
usemlldomfiles.)" Ross C. Votaw 
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PATHFINDER
Never before released, a super

arcade-adventure game for

Atari... alone in a vast

transparent maze

inhabited by radioactive

monsters and nuclear

waste, you must blast

the waste and free

the maze of

mutant monsters,

By Solitaire Group,

requires 24K Atari

with disk drive

MATCH RACER
Brand new for the Atari, this one

or two player game tests your

driving skills on a race track

filled with treacherous

obstacles- See how far

you can get before

your luck and skill run,

outi By Solitaire

Group, requires

16K Atari with disk!
drive.

ANDROMEDA
Introducing a spectacular,

original arcade-adventure forj

the Atari... a battle in innerj

space ... you must InvadeJ

a living organism and

destroy its tissues before,

its antibodies destroy

you. By Solitaire

Group, requires

16K Atari with disk

drive.
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H25. We make every effort to assure that typos do

not get into COMPUTE!, and we feel that we have

succeeded in eliminating most of the causes. How

ever, publishing 20 to 30 programs each month

results in an occasional error. We attempt to an

nounce any corrections (or useful, optional pro

gram modifications) the following month in our

CAPUTE section in the back of the magazine.

As to the meaning of QV = 1, programmers

sometimes choose to use relational expressions. Try

this in immediate mode: ? 5 = 5. Then try: ? 5 = 2.

As you will see, if the proposed equality is true, the

"value" of the equality is -1. If false, it's zero.

10 INPUT X,Q

20 Y = Y-(X = Q)

30 ?Y:GOTO10

Since subtracting a negative from a positive is, in

fact, "addition" - the program above will increase

the value of Y whenever X and Q are equal. You

could achieve the same result with: 20 IF X = Q

THEN Y = Y + 1. Strings can also be used as

expressions and evaluated in this way. Likewise,

such statements as: IF NOT X THEN PRINT "-1"

or IF X THEN PRINT "0" will trigger the THEN

action on -1 and zero, respectively.

"7 know that there are screendump programs which exist

for Atari which will allow the contents of the screen to be

put on a printer. What I need is something similar to this

but allowing the screen to be saved to tape (or in DATA

statements written by the program itself) so that that

screen could later be recreated easily. I am currently

trying to write a graphics type ofAdventure game which

uses a redefined character set and requires numerous

POSITION and PRINT commands to use those special

characters to draw some fairly complicatedfloorplans. I

am nearly at the tearing-out-my-hair pointfrom hying to

code these floorplans. It would be much simpler if I could

draw the room, using the edit and cursor controlfunctions,

and then save screen to be used in the playing of the game

itself. Does such a pair of utilities exist or is anyone cur

rently working on one?" Michael A. Ivins

"/ am an electronics instructor at a technical school and I

am interested in programming my own PROMs. We have

the K1M-1 at our school and I understand that they can

be adaptedfor this purpose. [Please advise where I can

obtain] a schematic and/or instructions^"

Mark Iskovitz

"In COMPUTE! # 16 you had an articlefor Applesoft on

loading tape. Well, we have an Atari 800, and my husband

is having trouble loading and unloading tape, he keeps

losing his program... Could you publish something in

regards to it?" Mrs. W. Phipps

Here are some suggestions and precautions: 1. Use

the more expensive, better quality tapes. 2. Re

member to issue an LPRINT before any CSAVE.

3. Always have two copies (in case one goes bad). 4.

Make sure that files are saved with the aid of the

digital counter. Don't overlap. 5. When loading,

try several times with the tape positioned slightly

differently each time (via FFwrd). 6. Clean the tape

heads and the rubber wheel that pulls the tape

through with cleaning solution and demagnetize

the heads with a demagnetizer (both items available

at electronics stores). 7. Don't leave the Play or Play

and Record buttons down for any long periods. 8.

Experiment with alternative ways to SAVE pro

grams: CSAVE/CLOAD, SAVE"C"/LOAD"C", or

LIST"C7ENTER"C". 9. If. after all this, you're

still experiencing problems — chances are your

heads are misaligned or something else is electron

ically wrong. Take the recorder in for professional

adjustment.

"As owner ofa CBM 8032, with 4040 disk drive and an.

Epson MX-80,1 have been reading current and bach

issues ofCOMPUTE! ever since my computer dealer

introduced me to the magazine several months ago. While

I havefound much in the magazine of interest, that

interest has bordered at times on desperation arising out

of statements such as 'This program will not work with the

new ROM or with the 80 column screen.'

How about a program that will rewrite any other

program from old or next1 ROM 40-column to 80-column

format, including assembly-language programs? While

you are at it, why not a program that will translate from

CP/M programs, especially the hundreds ofTRS-80

programs, to 'PET BASIC. I am sure that many ofyour

readers would rise up and call you blessed.

Dr. Harold Peters

Your suggestion is an excellent one, and we would

welcome programs which stand between various

machines and translate and harmonize. Unfortu

nately, writing a program which emulates another

computer is not an easy task. Some work has been

done in this direction, though. In COMPUTE! #(i is

"Feed Your PET Some Applesoft." Going in the

other direction, in COMPUTE! #8 is "Load PET

Programs Into The Apple II." An extraordinary

program which snaps the 80 column CBM screen

into 40 columns appears in COMPUTE! #12: "Run

ning 40 Column Programs On A CBM 8032."

Also, for hand-translations, see COMPUTE! # 1 fi.

"PET, Apple, Atari: On Speaking Terms." Time

permitting, we translate individual programs,

often presenting multiple versions of programs

appearing in the PET Gazette. In addition, we

print several programs each month (in the Appli

cations section at the front of the magazine) with

versions for both Atari and Microsoft BASICS. Q
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Imagine being able to print the letter "A"

and get a multi-color space ship. Using THE

NEXT STEP and a minimum of programming

effort, you can do it in no time at all.

THE NEXT STEP contains well-written, easy-to-use documen

tation with simple BASIC programming examples that show

you how THE NEXT STEP can help develop colorful graphic

displays. Graphics you never thought possible until now.

THE NEXT STEP is a user friendly, menu driven graphics tool
kit that allows you to create new character sets or redefine

characters to make shapes for use with your basic or machine

language programs. THE NEXT STEP allows you to save these

"new" characters on disk (or future use.

THE NEXT STEP is perfect for use on shapes for animation
and features a joystick controlled color menu to make your

graphics come alive. THE NEXT STEP even generates its own

code to help you incorporate new characters and shapes into

your programs.

THE NEXT STEP allows you to see your shapes as you make

them. Now you can determine ahead of time how characters

will interact with one another when creating shapes for Charac

ter Set or Player-Missile Graphics.

THE NEXT STEP helps you to mix any of ATARIs 14 graphics

modes in the same display. THE NEXT STEP is a perfect

graphics utility for the BASIC or machine language programmer

novice and professional alike.

THE NEXT STEP features full joystick control for easeofuse

and quick editing.

THE NEXT STEP runs on any 32K ATARI 400/800 with a

disk drive and is available for $39.95 at your local computer

store or order direct from .....

ems , J3BS7S MUDGE RANCH RDflD • CDJlRSEGaLD, CR 33614 • 303-593-6858 ^

Visa. MasterCard. Checks, COD Add ono dollar for shipping.
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Computers

And Society
David D. Thornburg

Innovision

P.O. Box 1317, Los Altos, CA 94022

On Piracy ...

As the mist cleared we could see our goal before

us. High in the foothills overlooking the San Fran

cisco Bay, the opening to the cave was unmarked —

except for the power lines which snaked their way

into the cavern through a crack in the rock.

"You are on your own now," my guide said as

he scurried down the hill. At last I had found

the home of the famed software pirate, LongJohn

Silicon.

As I entered the cave, I asked myself why an

editor of a prestigious magazine would risk his life

in pursuit of a story, but the recent lawsuit

preventing Longjohn Silicon from selling his

home video copy of Tooth Fairy was too exciting to

ignore.

With a great heave, I opened the door and

found Long John sitting at a keyboard, ready for

our interview.

DT: Longjohn, you have a reputation as a vicious

software pirate. Tell us — is it deserved?

LJS: Aye matey! I am the meanest software pirate

to ply the 57 keys. Once I see a game I like, it is

only a matter of time (usually months) before the

game is up and running on the computer of your

choice.

DT: Wait a minute. I'm not sure I understand

what you mean. I thought software pirates just

made carbon copies of other people's software.

LJS: Copy existing programs? Ha Ha! Oh matey,

you must be kidding! My parrot wouldn't do some

thing that easy. No, what I do is the true pirate's

craft. I slink around the arcades looking for new

games. When I first saw Tooth Fairy I knew that

riches were at hand.

DT: Once you find a game you like, how do you go

about copying it?

LJS: First, I spent many pieces of eight playing

Tooth Fairy, gaining mastery in every aspect of the

game. In the space of a few weeks I was playing the

game in my sleep. Next I created a story board for

the game.

DT: Excuse me, Longjohn, I'm not too versed in

the pirate's craft. Would you tell our readers what

a story board is?

LJS: Of course. A story board is a visual map

showing the play of the game. It includes pictures

of the screen and so on.

DT: That sounds like a lot of work to go through

before working any of the program.

LJS: Of course it is. Who said piracy is easy work?

In any event, once the story board is finished the

real work begins. One just doesn't sit down and

copy a game without worrying about display reso

lution, color, machine speed, game controller

options-ah, the stories I could tell...

DT: Yes, well I am sure our readers would be

fascinated, but tell us more about the game. Is it an

exact copy of the arcade version?

LJS: The same? How insulting! I've half a mind to

slit you from your index register to your stack! No

pirate would miss the chance to improve on a game.

To start with, I spent about as much time copying

Tooth Fairy as its creator's spent designing it in the

first place. Why shouldn't I improve the game.

DT: Oh, I agree with that; but why is this piracy

then. After all, people who write love stories aren't

being sued by Shakespeare's estate. From what I

can see, you might have created a new game.

LJS: No! A thousand times, no. If my version of

Tooth Fairy was new, I wouldn't have been sued

for infringement by Ajax Computer Company

would I?

DT: I guess not. Say, your copy of Tooth Fairy

runs on the Ajax computer doesn't it?

LJS: Yes, in fact it has helped sell their computers.

Most of the local computer stores used to use my

game to show off the Ajax's power.

DT: Then why are they suing you? They didn't

write the original software.

LJS: Yes, that's true; but they did buy the home

video rights to the game, so I guess I infringed on

their copyright, even though they didn't write any

of the original program.

DT: Well, I'll bet that their version of Tooth Fairy

is a real knockout. Now that your program is illegal,

I assume I can buy theirs.

LJS: Oh no! First of all, they have to go through all

the work I did to get the game to run on their com

puter. Their version is at least six months away.

DT: What a shame! Why didn't they just license
your copy?

LJS: License me! A pirate! Shiver me disks. Why

would they do that? Of course I asked for a license,

but they insisted on having the job done over.
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On Piracy ... 
As the mist cleared we could see our goal before 
us. High in the foothills overlooking the San Fran
cisco Bay, the opening LO the cave was unmarked
except for the power lines which snaked their way 
into the cavern through a crack in the rock. 

"You are on yo ur own now," my guide said as 
he scu rried down the hill. Atlast I had found 
the home of the famed software pirate, LongJohn 
Silicon. 

As I eI1lered the cave, I as ked myself why an 
ediLOr of a prestigious magazine wou ld risk his life 
in pursuit o f a sto ry, but th e recent lawsuit 
preventing Long J ohn Silicon from sel ling his 
ho me video copy of Tooth Fairy was LOa exciting LO 
Ignore . 

With a great heave, I opened the door and 
fou nd LongJohn sitting at a keyboard , ready for 
our interview. 

DT: LongJohn, you have a reputation as a vicious 
software pirate. Tell us - is it deserved? 

LJS : Aye mateyl I am the meanest software pirate 
LO ply the 57 keys . O nce I see a game I like, it is 
on ly a maller of time (usuall y mOI1lhs) before the 
game is up and running on the computer of your 
choice. 

DT: Wait a minute . I'm not sure I understand 
what yo u mean. I thought softwa re piratesjust 
made ca rbon copies o r other people's software. 

LJ S: Copy existing programs' Ha Ha! O h matey, 
you must be kidding! My parrot wouldn't do some
thing that easy. No, what I do is the true pirate'S 
craft. I slink around the arcades looking for new 
games. When I first saw Tooth Fairy I knew that 
riches were at hand . 

DT : Once you find a game you like, how do you go 
abo ut copying it? 

LJS: First, I spcnt lll any pieces or eight playing 
Toot h Fai ry, ga ining mastery in every aspect of the 
game. In the space of a few weeks I was play ing the 
game in my sleep. Next I crea ted a slOry board for 
the game. 

DT: Excuse me, Long.lo hn , I'm not lOa ve rsed in 
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the pirate's craft. Would you tell our readers what 
a story board is? 

LJS : Of course. A story board is a visual map 
showing the play of the game. It includes pictures 
of the screen and so on. 

DT: That sounds like a lot of work LO go through 
before writing any of the program . 

LJS: Of course it is. Who sa id piracy is easy work? 
In any event, once the sLOry board is fini shed the 
real work begins. One just doesn't sit down and 
copy a game without worrying about display reso
lution , color, machine speed, game cOI1lrolie r 
options - ah , the slOries I could tell... 

DT: Yes, weill am sure our readers wo uld be 
fascinated , but te ll us more about the game. Is it an 
exact copy of the a rcade ~ersion? 

LJS : The same' How insulting! I've half a mind to 
slit you from your index register to your stack! No 
pirate would miss the chance to improve on a game. 
To start with, I speI1l about as much time copying 
Tooth Fairy as its creaLOr's speI1l designing it in the 
first place. Why shouldn't I improve the game. 

DT: O h, I agree with that; but why is this piracy 
then. After all, people who write love stories aren't 
being sued by Shakespea re's estate. From what I 
can see, you might have created a new game. 

LJS: No ! A thousand times, no. If my version of 
Tooth Fairy was new, I wouldn 't have been sued 
for infringemeI1l by Ajax Computer Company 
would I? 
DT: I guess not. Say, your copy of Tooth Fairy 
runs on the Ajax compute r doesn't it? 

LJS : Yes, in fact it has helped se ll their computers . 
Most o f the local computer stores used LO use my 
game lO show o fT the Ajax's power. 

DT: Then why are they suing yo u? They did n't 
write the original software. 

LJS: Yes, that's true; but they d id buy the home 
video rights lO the game, so I guess I infringed on 
their copyright, even though they didn 't write any 
of the original program. 

DT: Well, I'll bet that their version of Tooth Fairy 
is a real knockout. Now that your program is illegal, 
I assume I can buy theirs. 

L.lS: O h no! First oLdl , they have to go through all 
the work I did to get lhe game to run 0 11 their com
puter. T heir versio n is at least six mo nths away. 

DT: What a shame! Why didn't they just license 
your copy? 

LJS : License me! A piratel Shi ver me disks. Why 
would they do that' Of course I asked for a license, 
but they insisted on having the job done over. 
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DT: I'm not trying to downplay the devious im

morality of your crime, but I am still having a hard

time thinking of your work as piracy. Tell me, are

you countersuing?

LJS: Aye, a countersuit is in progress, but I don't

have the legal resources of a company like Giant

Toys, Inc.

DT: Oh yes, Giant Toys sells a hand-held version

of Tooth Fairy. Is Ajax suing them too?

LJS: Not yet. Ajax only has a few attorneys, and

they can't sue everyone at once. I'm flattered that

they picked me first, even if I have to give up the

battle when my money runs out. After all, even

pirates live in fear of their lawyers.

DT: What a shame. You mean that you might lose

because you can't afford the fight?

LJS: Yes. After all, if Giant was sued, the case

might drag on for years. My suit will probably be

mercifully short. My days as a pirate are nearing an

end.

DT: So you have given up on piracy forever then?

LJS: Not exactly. Just last night, for example, I

used my video cassette recorder to make a copy of

a movie that was broadcast past my bedtime.

DISK DRIVE WOES?

PRINTER INTERACTION?

MEMORY LOSS?

ERRATIC OPERATION?

Blame The

Software!
Power Line Spikes. Surges & p. M 959 705 ^^^^ 'S°2
Hash could be the culprit! ^
Floppies, prinlers, memory & processor often interact! Our
patented ISOLATORS eliminate equipment interaction AND curb
damaging Power Line Spikes, Surges and Hash.

• ISOLATOR (ISO-1) 3 filter isolated 3-prong sockets; integral
Surge/Spike Suppression; 1875 W Maximum load, 1 KW load any

socCet ■ ■ • • ■ ■ ■ ■ $62-95
• ISOLATOR (ISO-2) 2 filter Isolated 3-prong socket banks; (6
sockets total); Integral Spike/Surge Suppression; 1875 W Max
load, 1 KW either bank $62.95

• SUPER ISOLATOR (ISO-3), similar to ISO-1 except double
filtering & Suppression M4-95

• ISOLATOR (ISO-4), similar to ISO-1 except unit has 6
Individually filtered sockets 5106.95

• SUPER ISOLATOR (ISO-11) similar to ISO-2 except double
filtering & Suppression ■ ■ 594.95

• CIRCUIT BREAKER, any model (add-CB) Add S 8.00
- CKT BRKFUSWITCHfPILOT (CBS) Add $16.00

AT YOUR MasterCard, Visa, American Express

DEALERS Order Toll Free 1-800-225-4876
(except AK, HI, PR & Canada)

/^Electronic Specialists, Inc.
171 South Main Street Natick. Mass. 01760

Technical & Non-800: 1-617-655-1532

ANNOUNCING TWO
NEW TERMINALS

Smart* Fast • Graphics ■ Matching Modem and $295 Printer

Neironics announces a stale of trie ait

Braakthrourjh In terminals, now a! prices you
can al'ord, you can go on-line with databank |

and computer phone-line services It's all

yours: "eleclronlc newspapers," educational

services, Dow-Jones slock reports, games,

recipes, personal computing with any level

language, program exchanges, electronic bul

letin boards . and more every day'!!

Neuomcs oilers Iwo new terminals, both

feature * full 56 key/128 character typewriter-

style ■ ■■■!■ ■ 1 ■. baud rutos to 19.2 kilobaud, a

rgrjDed slasl cabinet and power supply. The I
Simplest 0ns, FASTERM-64. Is a 18 line by B* or 32 character per line unit, wltFi * serial

printer port for making hard copy of all Incoming data, and optional provisions lor block and

special character graphics. Tna"'smart" version, SMARTERM-flO, (natures either 24 line By BO

Characters per line Or 16 by 40 characters per line, it oilers on-screen editing *nh pagaata-

lime printing, 12.000 pixel graphics, line graphics, absolute cursor addressing, underlining,
reverse video, ono halt Intensity and much more ... simply plug them into your computer or

our phone modem and be on-line instantly. Use your TV set (RF modulator required] or cur

delux green-phosphor monitor pictured above. For hard copy lust add our matched printer.

Price breakthrough!',! Own the FASTERM-64. a complete terminal kit, ready to plug In lor

lust J199 95 or order the SMARTERW 80 hit For just $299.95. Iboth available wired and tested.)

Be on-line with the million-dollar computers and data services today ... we even supply the

necessary subscription forms.

More good news: All the components in our terminals are available separately (see

coupon], so you Buy only what you need!!!

FASTERM-M . . DISPLAY FORMAT: 64 or 32 chaiacie-s.ime by 16 lines .. 96 Oisplayable

ASCII characters (upper & lower case)... 8 baud rates. 150, 300, 500, 1200, 2400 4800. 9600.

19, 200, (switch sel.)... LINE OUTPUT: RS232/C Or 20 ma Current loop ,.. VIDEO OUTPUT: IV
P/P (EIA RS-170)... CURSOR MODES: home S clear screen, erase to end Of line, erase cursor

line. Cursor up S down, auto carriage returnlline feed at end of line & auto scrolling ...

REVERSE VIDEO . .. BLINKING CURSOR ... PARITY off, even or odd ... STOP BITS: 1, 1.5,
2 ... DATA BITS PER CHARACTER: 5. 8, 7 or B ... CHARACTER OUTPUT: 5 by 7 dot matrix

In a 7 by tZ cell ... PRINTER OUTPUT: prints all Incoming data ... IK ON BOARD RAM . . .
2K ON BOARD ROM ... CRYSTAL CONTROLLED ... COMPLETE WITH POWER SUPPLY ...
OPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 special graphics

Characters . ASCII ENCODED KEYBOARD: 56 key/12B characters.
SMARTERM-BO DISPLAY FORMAT. 80 characters by 24 lines or 40 characlers by 16 imes

128 displayable ASCII characters (upper & lower case) 6 baud rales: 110. 300. 600, 1200. 2400.

4800 9600, 19, 200 ... LINE OUTPUT: HS232/C or 20 ma current loop ... VIDEO OUTPUT: 1V

pp (EIA RS-170)... EDITING FEATURES: insertMetete line, insert/delete character, for
ward/back tab . LINE OR PAGE TRANSMIT ... PAGE PRINT FUNCTION ... CURSOR POSI

TIONING: up. down, right, lett, plus absolute cursor positioning with read back VISUAL
ATTRIBUTES: underline, blink, reverse video, half intensity. & bland . . . GRAPHICS: 12.000
pixel resolution block plus line graphics .., ON-SCREEN PARITY INDICATOR . PARITY: off,

even or odd STOP BITS: 110 baud 2, all others 1 ... CHAR. OUTPUT: 7 by 11 character In

a 9 by 12 block PRINTER OUTPUT . 60 OR SO Hi VERTICAL REFRESH .. BLINKING
BLOCK CURSOR CRYSTAL CONTROLLED .. . 2K ON BOARD HAM ASCII ENCODED
KEYBOARD. 56 key'128 character. 4K ON BOARD ROM . . COMPLETE WITH POWER

SUPPLY.
TELEPHONE MOOEM 103 OIA ... FULL DUPLEX, FCC APPROVED ... DATA RATE 300 baud

INTERFACE: RS232/C and TTY .. CONTROLS, talk/data switch Ino need to conned and
disconnect phone), originate/answer switch on rear panel .. NO POWER SUPPLY RE
QUIRED.
ASCII KEYBOARD ASCII-3 ... 56 KEYnJS CHARACTER ASCII
ENCODED.. UPPER S LOWERCASE... FULLY DEBOUNCED .

2 KEY ROLLOVER POS OR NEG LOGIC WITH POS STROBE
REQUIRES * 5 4 -12V DC (SUPPLIED FROM VIDEO BOARDS)
PRINTER COMET I . SERIAL 1(0 TO 9600 BAUD 80
CHARACTER COLUMN (132 COMPRESSED] . .. 10" TRACTOR FEED

UPPEFULOWER CASE . . INDUSTRY STANDARD RIBBONS . . .
4 CHARACTEH SIZES . . 9 BY 7 DOT MATRIX . . . BI-DIRECTIONAL

PRINTING

Continental U.S.A. Credit Card Buyers Outside Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375

NETRONICS R&D LTD. D.Pt.
333 Litchfield Road, New Mllford, CT 06776

Please send the items checked below:

D COMPLETE FASTERM-64 TERMINAL (includes FASTVIO-64 video board
ASCII-3 keyboard, steel cabinet and power supply)... kit $199.95 plus S3 P&l
... wired & tested $249.95 plus $3 P&l ... graphics option: add $19.95 to
each ot above

D COMPLETE SMARTERM-60 TERMINAL (includes SMARTVID-80 video
board, ASCII-3 keyboard, steel cabinet and power supply)... kit $299.95 plus

S3 P&l ... wired and tested S369.95 plus $3 P&l
□ FASTVID-64 VIDEO BOARD (requires +5 & -12V DC) ... kit $99.95 plus $3
P&l ... graphics option add $19.95 ,.. wired & tested $129.95 plus $3 P&l ...

graphics option add 519-95
3 SMARTVID-80 VIDEO BOARD (requires +5& +M2V DC)... kit $199.95

plus $3 P&l ... wired & tested $249.95 plus $3 P&l
D DELUXE STEEL TERMINAL CABINET ... $19.95 plus $3 P&l
ZJ ASCII-3 KEYBOARD (requires +5& -12VDC)... kil $69.95 plus $3 P&l ...
wired and tested $89.95 plus $3 P&l
□ POWER SUPPLY (powers ASCII-3 keyboard & video boards) .. kll only

$19.95 plus 52 P&l
□ ZENITH VIDEO MONITOR (high resolution green phosphor).. wired &

tested $149.95 plus $6 P&l
□ TELEPHONE MODEM MODEL 103 O/A .. . wired & tested $189.95 plus $3

P&l
D DOT MATRIX PRINTER Comet I ... wired & tested $299.95 plus $10 P&l
D RF MODULATOR MOD RF-1 ... kit only $8.95 plus $1 P&l
E 3FT-25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL CONNECTOR

CABLE . .. $14,95 ea plus $2 P&l

For Canadian orders, double the postage . Conn. res. add sales tan.

Total Enclosed $ . —
D Personal Check □ Cashier's Check/Money Order
□ VISA D MasterCard (Bank No. _ )
Acct. No . Exp. Date

Signature

Print Name

Address

City State Zip

DT: I'm not trying to downplay the devious im
morality of your crime, but I am still having a hard 
time thinking of your work as piracy. T ell me, a re 
you countersuing? 

LJS: Aye, a countersuit is in progress, but I don't 
have the lega l resources o f a company like Giant 
T oys, Inc. 

DT: O h yes, Giant Toys sells a hand-held version 
of Tooth Fairy. Is Ajax suing them too? 

LJ S: Not yet. Ajax only has a few attorneys, and 
they can't sue everyone at once. I'm fl attered that 
they picked me first, even if I have to give up the 
ballle when my money runs out. After all , even 
pira tes live in fear of their lawye rs. 

DT: What a shame. You mean that you might lose 
because you can't a fford the fight? 

LJS: Yes. After all , if Giant was sued , the case 
might drag on for yea rs. My suit will probably be 
mercifully short. My days as a pirate are nea ring an 
end. 

DT: So you have given up on piracy foreve r then? 

LJS : Not exactly. Just last night, for example, I 
used my video cassette recorder to make a copy o f 
a movie that was broadcast past my bedtime. 

D!SK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 

Don't 

~~!;~;~e"" "'.~., 
Hash could be the cu lprit ! . . , 
Floppies, prin ters, memory & processor olten interact! Our 
patented ISOLATORS eliminate equipment interaction AND curb 
damaging Power Une Spikes, Surges and Hash. 

• ISOLATOR (150·1) 3 filter isolated 3·prong sockets; Integral 

~~~~s~~~~ .s.u.~~r~~ .s~~~ :. ~~~~ .~ . ~.a.X.I~.U.~ . I~.8~: ,1. ~~ .1~8$d6~.9~ 
• ISOLATOR (150·2) 2 I liter Isolated 3-prong socket banks; (6 

sockets tolal): Integral SpikeJSurge Suppression; 1875 W Max 
load, 1 KW either bank ....... . .. .... ....... .. . ...... $62.95 

• SUPER ISOLATOR (lSO·3), similar to ISO·1 except double 
filtering & Suppression . .... ........... ..... ....... . . $94.95 

• iSOLATOR (iSO·4), similar to IS().l except unit has 6 
Individually f iltered sockets ............... ·········· $106.95 

• SUPER ISOLATOR (lSO·11) similar to lS0-2 except double 
filter ing & Suppression .. .. .. . . . . . . . . . . . ..... $94.95 

• CIRCUIT BREAKER, any model (add·CB) . . . Add $ 8.00 
• CKT BRKRISWITCH/PILOT (·CBS) . . .. Add $16.00 

AT YOUR 
DEALERS 

Master·Card, Visa, American Express 
Order Toll Free 1.8()O.225-4816 
(except AK, HI, PR & Canada) 

a::7 Electronic Specialists, Inc. 
171 Soulh Mam Street. Haire" Mass 01760 

Technical & Non·BOO: 1·617 655·1532 

ANNOUNCING TWO 
NEW TERMINALS 

Smart 0 Fa.t 0 Graphics 0 Matching Modem and $295 Printer 
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~, 
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P" ce b.ukth,ough1!! Own the FASTERM.a.4, • complete t .. mln.' kit, rudy to plug In 10' 
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~et;j~Sr'Vr8E~ ~~~L~~~~~~'~~~}f~~.II~:Am :~, r.n,~~~ ~~/~'~ S\CO~'~~S:· l. 1.5. 
2 •.• DATA BIlS PER CHARACTER: 5. 8. 7 0.8 ... CHARACTER OUTPUT: 5 by 7 dOl mll.IK 

k~ ·cJNb&6!~IIAO •• r.~I~J~~s~r~~~~~~~tIJ~~~~~~E·wl~HO~~~REu~~Y·.':. 
OPTIONAL GRAPHICS MODE; IncI1Jd.e1 J.( GrNk &. math char.cters plUI 30 lpee'.' graphies 
char'CI~1 •.. ASCII ENCODED KEYBOARD: 56 kI~/1211 cn,l.cte" . 
S ..... RTER...., •.. DISPlAY FORMAT: 110 CI'I".CI.,.I Dy 2. lin .. Of 40 CnlraClerl bl '8 li nes 

~~\;,~~~~~e~~~'. t~~~SPL'~~~ C;1~ ~r,:!:,I~ ~ ~~'~eg'gul~MW' pp lElA R5-17OI •.. EDITING FEATURES: InsertJdelet. line. Inslltldelete cnl/lcter. tor. 
WI.dlbeck lib .•• LINE OR PAGE TRA NSMIT ... PAGE PRINT FUNCTION ••. CURSOR POS I. 
TeON ING: up. down, tight. lell , plul .b,oMe cursor polltlonlng with rlld bICIl ••. VISUAL 
ATTRIBUTES; undll ll nl, blink, .eve"e v'deo, hen Intenl ll~ &. bl.nk ..• GRAPHICS: 12,000 

~~~~ ~~=t.':. :i~~ ~:¥~:'~~~ t'::~I"'i o~~r!1~~~~H:~.'IJJ~~~1~: il e~:,~~TI!; ?~' , 
;~&K'~~~R·:.~~~~~~A~UJo~~ROi.~8~.~2~b~E~g;t~ ~!~R~~'!SC'IIB~~~~rD 
KEY80ARD: 5e keyl t28 cheract .. . _ • • K ON BOARD ROM .•• COMPLETE WtlH POWER 
SUPPLY. 
TELEPHONE MODEM 103 OIA •.. FULL DUPLEX. FCC APPROV ED ... DATA RATE. JOO b'uO 
•.. INTERFACE: RS232iC an<l TTY ... CONTROLS: 1.lkldlll switch Ino need 10 connect and 
disconnect phone), orlg lnale/'nswer .wltcn on rea. p.nll .. • NO POWER SUPPLY RE· 
OUIRED. 
ASCIlKEyaOARD ASCII·3 ..• sa KE't'112B CHARACTE R ASCII /iF~ 
EN CODED UPPER &. LOWER CASE FU LLY DE60UNCED . 
2KEY ROLLOVER .. POS OR NEG LOGIC WITH POS STROBE . ...... Il ~ 
REOUIRES + 5 &. 12',1 DC ISUPPLIED FROM VIDEO BOARDS) 
PRINTER COMET I • SERIAL 110 TO t&OO BAUD eo ..._/ 
CHARACTER COLUMN 1132 COMPRESSED! 10' TRACTOR FEED - ill 

UPPERILOWER CAS!;: INDUSTRY STANDARD RIBBO NS _ 
• CHARACTER SIZES ... 9 BY 7 DOT MATRIX . 81 DIRECTIONAL 
PRI NT ING 

Conl lnental U.S.A. Credll Card Buyers Oulslde Connecllcut 

CALL TOLL FREE 800·243·7428 
To Order From Connectlcul Or For Tech. Assist. Call (200) 354·9375 

NETRONICS R&D LTD. Do,. 
333 litchfield Road. Naw Milford, CT 06176 
Please send the items checked below: 

o COMPLETE FASTERM.&4 TERMINAL (I nCl udes FASTVID-64 vIdeo board 
ASCII-3 keyboard. sleet cablnat and power supply) ... kit 5199.95 ptus 53 P&I 
... wired & tested 5249.95 plus $3 P&t ... graphics option: add S19.95 to 
each 01 above o COMPLETE SMARTERM.aD TERMINAL (Inctudes SMARTVID..ao video 
board, ASCII·3 keyboard, steel cabinet and power supply) . .. kll 5299.95 plus 
$3 P&I . .. wired and tesled $369.95 plus $3 P&I 
o FASTVID.&4 VI DEO BOARD (requires + 5 & ·12V DCI - . _ kll $99.95 plus $3 
P&I ... graphics option add 519.95 ... wired & tesled 129.95 plus $3 pa l . . . 
graphics option add $19.95 o SMARTVID..ao VI DEO BOARD (requires + 5 & + l· t2V DC) ... kit $199.95 
plus $3 P&I ... wired & tested $249.95 plus $3 P&I 
o DELUXE STEEL TERMINAL CABINET ... $19.95 plus 53 P&I 
o ASCII·3 KEYBOA RD (requIres + 5 & . t2VDq ... kl1 $69.95 plus $3 P&I . 
wired and tested $89.95 plus $3 P&I 
o POWER SUPPLY (powers ASCII·3 keyboard & video boards) ... k1l onty 
$19.95 plus S2 P&I 
o ZENITH VIDEO MONITOR (high resolution green phosphor) ... wired & 
lested $149.95 plus $6 P&I 
o TELEPHONE MODEM MODEL 103 OIA . .. wired & lested 5189.95 plus $3 

'" o DOT MATRIX PRtNTER Comet t ... wired & lested $299.95 plus 510 P&I 
o RF MODULATOR MOD RF·I ... kit only $8.95 plus $ I P&I 
o 3FT·25 LEAD MOOEMITERMINAL OR PRINTERITERMINAL CONNECTOR 
CABLE ... $14.95 ea plus S2 P&I 

For Canadian orders, dou ble the postage . Conn. res. add sates lax. 

Total Enclosed $ ;:--r;,-,;-=u::;::",<=::;:;"-;=~;;;;;;:;'-o Personal Check 0 Cashier's Check/Money Order 

o VISA 0 MasterCard (Bank No. -======== Acc\. No. Exp. Date _ 

Signature 
Print Name 
Address 
City State Zip 
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The Beginner's Page

Translating

Equations
Richard Mansfield

Assistant Editor

Computers are excellent teachers. They have infi

nite patience; provide instant pass-fail corrections

of your efforts; permit you to work at your own

speed on topics of your choice; and they don't (as

yet) become sarcastic when you blunder.

Many people, myself included, decided long

ago that math was not their forte. This decision is

usually made at age fifteen or thereabout and

follows a series of mishaps in the educational system.

Algebra is often the final blow.

Computers cure this math phobia rather quickly.

The machine does all of the tiresome calculations

for you. You are free to float above and observe

relationships, discover patterns, even construct

visual analogs where you can watch the numbers
transform on the screen.

Algebraic Equations, BASIC Assignments

After you get over the initial surprise that, in

BASIC, A = A+ 1 makes perfect sense — you will

find that the meaning of variable becomes quite

clear. A variable is simply a "name" written on a

"box." You might have a box in your house marked

"BILLS." Each month you pay all the bills and the

box is empty (B ILLS = 0). Then, when each bill

comes in, you put it in the box (BILLS = BILLS + 1).

This is not an algebraic equation, it is an assignment

of a certain number (BILLS+ 1) to the variable

BILLS.

In algebra, an equation is expected to balance:

whatever is on the left side of the equals sign is

presumed to be equal to the right side. In BASIC,

the variable on the left side is being defined by what

ever is on the right side. In earlier versions of

BASIC, you had to type: LET BILLS = BILLS + 1

to show that you were assigning a new value to

BILLS, not stating an equality. One other thing:

computers allow you to use meaningful, easily

recognized variable names such as BILLS, or

INTEREST, or DOLLARS. This, too, can be an

advantage over the traditional single-letter variable

names of algebra.

In any case, much useful math becomes clear

after you work a while on your computer. For

example, let's put this on our computer (to see how

easy it really is):

F = D(1+I/C)C*Y
or

FINALAMOUNT= DOLLARS( 1 + INTEREST/

COMPOUNDING)COMPOUNDING *VEARS

This formula will let you know how much

money you'll end up with after making an invest

ment. It can also tell you how much your house will

be worth if it is going up in value a certain amount

each year or show the effects of inflation. It's a

handy formula, but to the "non-mathematical" it

looks forbidding. On the computer, it's a snap. Just

use INPUT statements to ask for each of the vari

ables and then, (in line 100), duplicate the formula

using BASIC symbols:

IB PRINT "WHAT IS THE ORIGINAL AMOUNT IN

VESTED";

20 INPUT DOLLARS

30 PRINT "HOW MANY YEARS BEFORE YOU CASH

IN THE INVESTMENT";

40 INPUT YEARS

50 PRINT "WHAT IS THE ANNUAL INTEREST RA

TE";

60 INPUT ITEREST

70 PRINT "HOW MANY TIMES PER YEAR IS IT "

COMPOUNDED";

80 INPUT COMPOUNDING

90 ITEREST = ITEREST/COMPOUNDING/100:REM

MAKE ITEREST INTO A DECIMAL FRA

CTION

100 FINALAMOUNT = DOLLARS * (1 + ITEREST)

t (COMPOUNDING * YEARS)
110 PRINT "AT THE END OF "; YEARS; "YEARS

YOU WILL HAVE S"; FINALAMOUNT

Notice that we spell it iterest to avoid using one

of BASIC'S special, reserved words INT. It is also

necessary to enclose compounding multiplied by years

in parentheses to show that this is to be calculated

before the other part is raised to a power. The

order in which calculations are performed is, of

course, quite important and you should familiarize

yourself with what your computers manual in

structs on this subject. When in doubt, use paren

theses — they will always cause whatever is within

them to be figured first.

The Universal Rounding Engine

Programs can often be refined, customized, and

made to perform new functions with surprisingly

little effort. This same program could include a

function to round off thefinalamount to the nearest

penny by adding this line:

105 FINALAMOUNT = INT<FINALAMOUNT * 100

+ .5)/100

What would this Universal Rounding Engine

do if you changed the two 100's to 1000's...or I0's?

We can also easily adjust the program to predict

how much your house will be worth in ten years,

given a rise in value of, say, six percent per year.

The math stays the same, all we need to do is change

the prompts (the questions the computer asks). Line

10 should read: "HOW MUCH IS YOUR HOUSE

February, 1982. Issue 21 COMPUTEt 19 

The Beginner's Page 

Translating 
Equations 
Richard Mansfield 
Assistant Editor 

Com puters are excellent teachers. T hey have in fi 
ni te pati ence ; prov ide instant pass-fa il corrections 
of your effo rts; pe rmit yo u to work at your own 
speed on topics of your choice; and they don't (as 
yet) become sa rcastic when you blunder . 

Many people, myself included , dec ided long 
ago that math was nOt their forte. T his decision is 
usuall y made at age fi fteen o r the reabout and 
fo llows a series o f mishaps in the educational system. 
Algebra is often the final blow. 

Computers cure this math phobia rather quickly. 
T he mach ine does all o f the tiresome calculations 
fo r you. You are free to float above and observe 
relationships, discover patte rns , even construct 
visual analogs where you can watch the numbers 
transform on the screen. 

Algebraic Equations, BASIC Assignments 
After you get over the ini tial surprise that, in 
BASIC, A = A + I makes perfect sense - you will 
find that the meaning o f variable becomes quite 
clea r. A va ri able is simply a "name" written on a 
"box." You might have a box in your house marked 
"B ILLS." Each month you pay all the bills and the 
box is empty (BILLS = 0). Then, when each bill 
comes in , yo u pu t it in the box (BILLS = BILLS + I). 
T his is not an algebraic equation, it is an assign:menl 
ofa certain number (BILLS + I) to the variable 
BILLS. 

In algebra, an equation is expected to balance: 
whatever is on the left side o f the equals sign is 
pres umed to be equal to the right side . I n BAS IC, 
the variable on the left side is being defined by what
ever is o n the right side . In earlier versions of 
BASIC, you had to ty pe: LET BILLS =BILLS + 1 
to show that yo u we re a.ssigning a new value to 
BILLS, not stating an equality. O ne othe r thing: 
computers allow yo u to use meaningful , eas il y 
recognized variable names such as BILLS, or 
INTEREST, or DOLLARS. T his, too, can be an 
ad vantage over the traditional single-letter va riable 
names of algebra. 

In any case, much useful math becomes clear 
afte r you work a while on your computer. For 
example, let's put this on our compute r (to see how 

easy it really is): 
F=D(J +I1C)c*y 

or 
FINALAMOUNT= DOLLARS(J +INTERESTI 

COMPOUNDING)COMPOUN DING · YEA RS 

T his fo rmula will let you know how much 
money you'll end up wi th a fter making an in ve~t
ment. It can also tell yo u how much your house will 
be wo nh if it is goin g up in value a certain amo unt 
each year or show the effects o f inflation. It's a 
hand y formula, but to the "non-mathematical" it 
looks forbidding. On the computer , it's a snap. Just 
use I PUT statements to as k for each of the va ri
ables and then, (in line 100) , duplicate the fo rmula 
using BAS IC symbols: 
10 PR I NT "WHAT IS THE ORIGINAL AMO UNT IN 

VESTED" ; 
20 IN PUT DO LL ARS 
3" PR I NT "HOW MANY YEARS BEFOR E YOU CASH 

I N THE INVESTMENT"; 
4 0 INPUT YEARS 
50 PRINT "WHAT IS THE ANNUAL I NTEREST RA 

TEn ; 
60 INPUT ITEREST 
70 PRI NT "H OW MANY TIMES PER YEAR I S I T -

COMPOUNDED" ; 
80 INPUT COMPOUNDING 
90 ITEREST = I TEREST/COMPOUNDI NG/100 : REM 

MAKE ITEREST INTO A DECI MAL FRA 
CT I ON 

100 FI NALA MOUNT = DO LL ARS * (1 + ITEREST) 
t (COMPOUND I NG * YEARS) 

1 10 PRINT "AT THE END OF It ; YEARS ; "YEARS 
YOU WILL HAVE $ "; FINALAMOUNT 

Notice that we spell it itaest to avoid using one 
of BASIC's special, reserved words IN T . It is also 
necessary to enclose com.pounding multiplied by years 
in pa rentheses to show that this is to be calculated 
befo re the other part is raised to a power. The 
order in which ca lculations are performed is, o f 
course, quite important and you should familiarize 
yourself with what your compute r's manual in
structs on this subject. When in doubt, use paren
theses - they will a lways cause whatever is within 
them to be fi gured first. 

The Universal Rounding Engine 
Programs can often be re lined , customized , and 
made to perform new functions with surprisingly 
little effort. T his same program could include a 
function to ro und off the fi nalamount to the nearest 
penny by adding this line: 

105 FINALAMOUNT= INT(FINALAMOU NT ' 100 
+ .5)/ 100 

What wo uld this Universal Rounding Engine 
do if you changed the twO 100's to IOOO's ... o r 10's? 
We can also easil y adjust the program to predict 
ho w much yo ur house will be worth in ten years, 
g iven a rise in value of, sa}" six percent per yea r. 
The math stays the same, all we need to do is change 
the p rompts (the questi ons the computer as ks). Line 
10 should read: "HO W MUC H IS YO UR HOUSE 
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WORTH NOW?" Line 30: "HOW MANY YEARS

DO YOU WANT TO PROJECT?" Line 50: "HOW

MUCH IS IT INCREASING IN VALUE EACH

YEAR?" Line 70: COMPOUNDING= I. In line

110, change "YOU WILL HAVE" to "YOUR

HOUSE WILL BE WORTH."

To work with inflation projections, make the

following replacements:

10 "WHAT IS THE COST OF THE ITEM TODAY";

50 "WHAT IS THE ANNUAL INFLATION RATE";

70 COMPOUNDING=1

110 [change YOU WILL HAVE to: IT WILL COST]

When creating such useful variations to simple

programs, you are, at the same time, learning new

things about mathematical relationships. It's fun

and therefore painless. As an experiment with the

Inflation version of this program, try adding:

5 THISYEAR = 1982 so the computer will know

what year it is. Then, using the information

gathered in line 30, have the computer give its

answer (in line 110) in the form: BY THE YEAR

1985 IT WILL COST $(whatever).

All of this is worlds away from that algebra

class where some of us mistakenly decided that

mathematics, when it wasn't impossibly obscure,

was tedious. By pushing and shaping programs,

you can see and feel numbers, their interactions,

their beauty. ®

Having trouble

learning to use

your computer?
Reference manuals don't teach. Most BASIC

texts don't cover specific personal computers.

TIS solves these problems

with step-by-step books

tailored for your machine.

For PET/CBM

Understanding Your PET/CBM $16.95

Vol 1: Basic Programming

PET Graphics $ 6.95

For OSI CIP/C4P

Understanding Your C1P/C4P $ 9.95

A Workbook of BASIC Exercises

For VIC

Understanding Your VIC $13.95

Vol. 1: Basic Programming

Money Back Guarantee. VISA/MC accepted.

All prices Include UPS or 1st Class postage.

TIS inc

Total Information Services, Inc.

Box 921, Dept. C

Los Alamos, NM 87544 £ I

LETTER QUALITY WORD PROCESSOR PRINTER/TYPEWRITER
' FOR APPLE, ATARI, COMMODORE, NEC, OSBORNE 1, TRS 80 and others

OLYMP1AES100/101

92 character electronic

keyboard

8 character buffer memory

Dual pitch. 10 and 12

17.5C.P.S.

AM settings from keyboard

Auto, correction

Daisy type print mechanism

Cartridge ribbons

14 1/8 inches writing line

1400 dealers nationwide

REN TEC ES

Installation in 15 minutes

using existing ES1OO/1O1

cables

CMOS logic for minimal

drain on ES100 power

supply

Hi or low true status bits

Accepts RS232 serial with

7 crystal controlled Baud

rates

Accepts Centronics parallel

interface

Selectable auto, line feed

S1495.00*ES100 TYPEWRITER & INTERFACE $295.00 INTERFACE

RENfllS&flNEE

TEGHN0LE1GY

EQRPQRflTIGN
3347 VINCENT ROAD

PLEASANT HILL, CALIFORNIA 94523

(415)930-7707

NEC Dot Matrix Printer

100 CPS

Bidirectional printing

Friction and tractor feed

Parallel Interface

Single ribbon cartridge

NEC Monitors

12" Green Screen

12" RGB Color

12" Composite Video

ATARI 10-Key Accounting Pad

— DEALER INQUIRIES WELCOME

Sug. Retail

795.00

285.00

1095.00

430.00

124.95
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1 ™ TAKE ADVANTAGE OF ™ ■■
YOUR PERSONAL COMPUTER'S "

° 7|7 FOR
■v FUN

AND

PROFIT!

Check this list of LATEST, EXCITING

COMPUTER PUBLICATIONS & Order

Now! These FIRST Editions are in Lim

ited Supply... Enjoy the convenience of

ARM-CHAIR SHOPPING BY MAIL! All

Handling and Postage included in prices.

D PLAY THE STOCK & BOND MARKETS WITH

YOUR PERSONAL COMPUTER! New One-ol-a-kind

308 page illustrated Source Book can teach you how

to use computers in the Investment Field. For Novice

4 Advanced compuier hobbyists who want MORE

from their machines and make money'Shows how lo

get started in Stock 4 Bond Markets PLUS how lo

use your computer as a data source lor determining

profitable slock selections, buy-sell decisions, mar

ket evaluations & a chance lo learn principles ot

investing. Order HT1251 @ $1175 Delivered

□ THE NEW! "READY-TO-RUN" HOME COMPUT-

ERIST 67 ALL PURPOSE BASIC PROGRAMS) In

this latest complete idea programming book with 182

pages. 73 illuslralions. 67 programs lor home, busi

ness, education, graphics, games. Everything you

need to play latest computer games, take care of

household, business record keeping, fun experi

ments with graphic lorms. You can offer your child

ren a new educational challenge with this Guide for

any computer with Basic & 4k memory1 Highly

recommended Order WT1195 @ S8.95 Delivered

FREE!
Hew cmiog! O**f 101 Nh Title*

Hobby A Technical Boofci Popular

lnter**fcng SuBjecti with each order

QfJ ii'nc 2 ti.irrpi mrne. .~\~ <?-"'*'. for

four FREE Coor'

D HERE'S MOHEI TESTED 'READY-TO-RUN' 34

FUN GAME PROGRAMS IN BASIC! Discover Ihe

"Funside" ol your computers personality! A com

plete collection of Games. Gags. Brain Teasers &

some "Non-Games" that make learning Fun (or the

whole family. EASY-TO-READ-AND-UNDERSTAND

Format with 41 Illustrations. 224 pages of instruc

tions that will have you wnimg poetry, composing

songs, and a LOT MORE! Order #Tia28 @ S9.75

Delivered.

□ THIS IS IT! THE NEW GIANT BOOK OF COMPU

TER SOFTWARE! JUST OFF THE PRESS with Hun

dreds of Practical. Proven Programming Ideas for

the Home Computerisl who wants MORE liom his

machine than Commercially, Pre-Packaged Software

Can Offer! The Perfecl Computer Companion for

every beginning or advanced hobbyist A Big 504

pages plus 262 illustrations of "How-To's" lor creat

ing every kind of program you mighl want & to do

exactly what you want them lo do1 Order #T13S9 @

S15.75 Delivered.

Money-Back Guarantee • Handling & Postage Included

A 'YlS _y* Check Hems-Clip AQ - OR-
H Order Dy NUMBER

Enclose Check, M.O. or Charge

D Visa D MasterCard #

Send To:

Address

City State

SEND ORDERS TO COfiSUltOrS Ilit'l.

Box 6589-TC -234 Columbine St.
■ h m Denver, CO 80206h ■ ■

MICROGRAMS
EDUCATIONAL

SOFTWARE

THE HEART

OF YOUR
CLASSROOM

COMPUTER

Expect more

from your PET®. . .

PET is a registered Irademark of Commodore Business Machines.

MICROGRAMS

INCORPORATED

P.O. BOX 2146, LOVES PARK, IL 61130

PHONE 815/965-2464

Please send me a free

K-8 catalog.

Please send me a sample

program and a free K-8

catalog. I have enclosed

$2.00 for postage and

handling.
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ADDRESS

CITY

STATE ZIP
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Guest Commentary

Midden Costs

Of Computer

Technology
Craig Brod

President, Technostress International, Inc.

During the 1970\s most banks computerized their

operations. At one California bank, a team was

assigned to develop a program to pay savers their

interest automatically on the first of each month.

The task was completed to everyone's apparent

satisfaction and most members of the team were

reassigned to new projects. The day before the

first automatic payments were to be disbursed, due

to a fluke - a favored customer being handed his

computerized check a day early — it was discovered

that the bank had overpaid everybody as much as

double the interest due them. At 6:00 P.M. the

team's remaining analyst was called in. The project

manager came. His manager came. The vice presi

dent came. An estimated eight to ten million dollars

in bank funds were on the line, to be disbursed

when the doors opened for business the next

morning. Could the analyst find the flaw in his

team's program? Could he develop an algorithm to

withdraw the appropriate amount of overpayment

from each of the savers? This analyst was a prime

candidate for, if not the victim of, technostress.

Exactitude, Repeatability, Detail

Computer technology lias become a fact oi organi

zational life and has brought with it new values and

new costs for those within the organization. Kxacti-

tudc, repeatability, and close attention to detail are

the hallmarks of everyday operations. Computer

technology promotes formal relations between

people, their machines, and their environment.

The new technology is qualitatively different

from the old. Compared to a computer information

system, a telephone or xerox machine were simple

communication devices whose use required a min

imum of quiet and concentration and whose users

had a great deal of latitude. The computer, on the

other hand, requires a specific response time from

the user (turned operator).

The recording ofinformation and the retrieval

of data within the language of the program both

place constraints on the operator, who has become

machine-dependent and works in a captive envir

onment. Control over sound, lighting, and work

flow is important for maximum concentration and

'Computer technology often

reverses the relationship

between age, experience,

and competence at work."

effective management of data. While assembly-line

work, or even typing, arc sometimes grueling types

of work requiring attention to detail, the demands

on the computer operator are unlike those hereto

fore known in the workplace.

Captive environments and machine-dependent

people are indications of new forms of organiza

tional life, and one result is technostress: the condi

tion resulting from the inability of a person or

organization to cope with the demands created by

the operation and maintenance of computer tech

nology. It occurs where necessary technological

stress (such as response to work changes) is trans

lated into unnecessary human strain. There are

examples of technostress at all levels.

Age, Experience And Competence: A Reversed

Relationship

Computer technology often reverses the relation

ship between age, experience, and competence at

work. Unlike managers of the past who passed tips

on to new employees on how to "kick the ditto

machine" to make it work, their years of experience

have often merely accumulated outdated knowl

edge in today's managers. And they are usually at a

disadvantage to young recruits who command a

great deal of recent technical knowhow.

Today's project manager has no reliable way

to measure productivity. The manager functions as

a go-between, Lalking to the system user — say the

department of a bank that wishes interest payments

computerized — and then schedules it, deciding

whether it should take six people three months,

four people a year, or whatever.

To most programmers, such schedules are a

joke: "You could throw darts at a board and do as

well." is often heard. One told recently of a project

scheduled for three months and which came in at

two and a half, earning the group praise; yet it

could have been clone in three weeks and. that the

group dallied, constituted a mini-revolt. No matter;

as long as the projects come in ahead of arbitrary

schedules, managers are happy. Able to measure

only results and not understanding the work well

enough to gauge productivity, many of today's

managers who have not come up through the
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technology promotes forma l relati ons between 
people , their Illachines, and their environmenl. 

The new technology is qualitatively diFferent 
from the old . Compared lO a computer inFormation 
SYSl Ctll , a telephone or xerox machine were simple 
CO llllllunica tion dev ices whose use required a min
imUtll o f quiet and concentration and whose users 
had a great deal of latitude. T he compute r, on the 
o ther hand , requires a spec ific response time from 
the use r (turned o/Jera lor). 

The recording of info rmatio n a nd the retri eva l 
of daw within the language of the program bOlh 
place constraints o n the operator, who has become 
machine-dependent and works in a captive envir-

onme nl. Control ove r sound , lighting, and work 
flow is important for maximum concentration and 

"Computer technology often 
reverses the relationship 

between age, experience, 
and competence at work." 

effective management of data. Whi le assem bl y-line 
work , or even typing, are sometimes grueli ng types 
of wor k requiring atte ntion to detail, the de mands 
on the computer operator are unlike those hereto
fore known in the wo rkplace. 

Captive enviro nments and mac hine -dependent 
people a re indica tio ns o f new forms of o rgani za
tiona lliFe, and one result is technostress : the condi
tion resulting from the inabili ty of a person o r 
o rgani zation to cope with the d ema nds created by 
the operation anclmainte nance of compute r tech
nology. It occu rs where necessary techno logical 
stress (s uch as res ponse to wo rk changes) is tra ns
hued into u nnecessary huma n strain. There a re 
examples of technostress at a ll levels. 

Age, Experience And Competence: A Reversed 
Relationship 
Compute r technology often reve rses the relation
ship be tween age, experience, and cOlllpelence at 
work. Unlike manage rs of the past who passed tips 
on to new employees on how to "kick the d itto 
111achine" to make it work , th e ir yea rs of ex pe rience 
have often me rel y accumu la ted o utdated knowl 
ed ge in today's ma nage rs. And they are usua lly at a 
disadvantage to yo ung recruits who c01l1mancl a 
g reat dea l of recent technica l kn owhow. 

Today's proj ect manager has no re liable way 
to measure producti vity. T he manager functions as 
a go-between , talking to the system user - say the 
de partment of a bank that wishes interest payments 
compute rized - and then schedules it, deciding 
whether it should ta ke six people three months, 
four peo ple a yea r, o r whateve r. 

To most programnlcrs, such schedules are a 
joke: "You could throw darts at a board and do as 
we ll ," is o ften hea rd. One told recentl y of a project 
scheduled for three months and which came in at 
twO a nd a half, ea rnin g the g roup praise; yet it 
could have been done in three weeks and , that the 
group dallied , constituted a mini-revolt. No matter ; 
as lo ng as the projects come in ahead o f arb itrary 
schedules, ma nagers a r/,! happy. Able to measure 
o nl y results and not understanding the work well 
e no ugh to gauge producti vity , man y oftoday's 
managers who have not come up through the 



fiockel Raiders

Our High Quality Software Is More Than A

Stroke Of Genius... It's AWork Of Art.
□ PM EDITOR: by Dennis Zander {Atari, 16K)
Create your own fast action graphics game lor the

Atari 400 or 800 using its player missile graphics fea

tures. By using player data stored as strings, players can
be moved or changed (for animation} at machine Ian
guage speed. All this is done with string variables
rP0$(Y}^SHIP4). This program is designed to permit
creation of up to 4 players on the screen, store them as
string data and ihen immediately try them out in the
demo game included in the program. Instructions tor

use m your own game are included PM EDITOR was

used to create the animated characters in ARTWORK
RINGS OF THE EMPIRE and ENCOUNTER AT QUESTAR iv

PRICE $29.95cassette $33.95diskette

n ROCKET RAIDERS bv Richarc Petersen (Atari24K)
Defend your asteroid base against pulsar bombs, roc

kets. lasers, and the dreaded "stealth saucer" as aliens
attempt to penetrate your protective force field. Precise
target sighting allows you to fire at the enemy using mag

netic impulse missiles to help protect your colony and
its vital structures

PRICE $19.95cassette $23.95 diskette

O INTRUDER ALERT! by Dennis Zander (Atari. 16K)
This is a fast paced action game in which you must

escape from the "Dreadstar' with the secret plans

The droids are after you and you must find and enter
your ship in order to escape if you (ail. the rebellion

is doomed PRICE . $16.95cassette $20.95diskette

D THE RINGS OF THE EMPIRE: by Dennis Zander

(Atari 16K)

The Empire has developed a series of battle stations
protected by one or more rings of energy. You must des
troy these weapons by attacking them in your Ywmg

fighter armed with Zydon torpedoes. Each time you
blast through the rings and destroy the station, the
Empire develops a new station with more protective rings

PRICE $16.95cassette$20.95diskette

□ FOREST FIRE!: by Richard Petersen (Alan.24K)
Using excellent color graphics, your Atari is turned in

to a fire scanner to heloyou direct operations to contain
a forest fire. You must compensate for chances in wind,
weather and terrain. Not protecting valuable properly
can result in startling penalties. Life-like variables make
FOREST FIRE a very suspenseful and challenging simu
lation. PRICE $16.95cassette $20.95dist(ette

□ PILOT: by Michael Piro (Atari, 16K)
Pilot your small airplane to a successful landing using

both joysticks to control throttle and attack angle PILOT
produces a true perspective rendition of trie runway,
which is constantly changing. Select from two levels of
pilot proficiency

PRICE $ 16.95 cassette $20.95^1 skette

□ ALPHA FIGHTER: by Douglas McFarland (Atari, 16K)
Consisting of two different programs, ALPHA FIGHTER

requires you to destroy the aTien starships. As you
become more successful, the games get harder and
and harder PRICE.... $14.95cassette $18.95diskette

□ GIANT SLALOM: by Dennis Zander (Atari, 16K)
Bring the Winter Olympics to your computer anytime of

the year! Use the joystick to guide your skier's path

down a giant slalom course consisting of open and
closed gates. Choose from three levels of difficulty
Take practice runs or compete against from two to
eight additional skiers.

PRICE $15.95 cassette $19.95 diskette

□ HODGE PODGE: by Marsha Meredith

(Apple4BK. Applesoft or Integer BASIC)
This captivating program is a marvelous learning device

for children from 18 months to 6 years HODGE PODGE
consists of many catioons, animations and songs which
appear when any key on the computer is depressed. A
must for any family containing young children ant) an
Apple.

PRICE $19.95diskette

□ STUD POKER: bv Jerry White (Atari. 16K)
This is the classic gambler's card game. You will find

the computer to be a worthy opponent who occasionally
bluffs but never cheats' STUD POKER employs all of the

Atari's sound, color and graohtcscapabilities.
PRICE $14.95Cassette$18.95diskette

TYPE'NTALK'

ARTWORX is offering the fantastic TYPE-'N-TALK"
from Vortrax* This easy-to-use unit connects to your

computer's serial port. Text is automatically translated
into electronic speech enabling the TYPE-'N-TALK"

hobbyist to use and enioy it immediately.
PRICE .. $329.00

The following ARTWORX programs are available for
TYPE-N-TALK

STUD POKER (Atan.24K) $16.95 cassette

$20.95diskette
TEACHER'S PET (Atan.24K; North Star) $16.95/ $20.95

BRIDGE2.0 (Atari. 24K; North Star) $19.95 / $23.95
NOMINOES JIGSAW (Atari. 24K) $17.95 / $21.95

Please specify "TNT" version when ordering programs

D CRANSTON MANOR ADVENTURE: by Larry Ledden
(Atari. North Star and CP/ty)

You must enter mysterious Cranston Manor and attempt

to collect its many treasures This extemely challenging
program will provide you with many hours (days') ot
adventure. The program may be interrupted at will and

your status saved onto the diskette

PRICE $21.95diskette

□ BLOCKADE: by Edward Schneider (Atari, 16K)
Every games library needs Blockade program, and this

is one of the best Choose from three levels of diffi
culty and play against another person or by yourself

against the clock

PRICE $14.95cassette $18.95diskette

□ TEACHER'S PET; by Arthur Walsh (Atari. Apple,
TRS-80.PET, North Star and CP/M(MBASIC) systems)

This is an introduction to computers as well as a learn
ing tool for the young computenst {ages 3-7) The pro

gram provides counting practice, letter-word recognition
and three levels of math skills
PRICE $14.95cassette $18.95diskette

D FORM LETTER SYSTEM: (Atari. North Star and Apple]
This is the ideal program for creating personalized form

letters' FLS employs a simple-louse text editor for pro
ducmg fully justified letters Addresses are stored in a

separate file and are automatically inserted into your
form letter along with a personalized salutation. Both
letter files and address files are compatible with ART

WORX MAIL LIST 3 Oand TEXT EDITOR programs
PRICE $39.95 diskette

□ TEXT EDITOR: (Alan and North Star)

This program is very "user friendly" yet employs all
essential features needed for serious text editing with
minimal memory requirements Features include com
mon sense operation, two different justification techni-

dues, automatic line centering and straiRhtforward
text merging and manipulation TEXT EDITOR files are
compatible with ARTWORX FORM LETTERSYSTEM

PRICE $39.95di5kette

D MAIL LIST 3.0: (Atari. Apple and North Star)
The very popular MAIL LIST 2.2 has now been up

graded. Version 3,0 offers enhanced editing capabilities
to complement the many other features which have made
this program so popular. MAIL LIST is unique in its

ability to store a maximum number of addresses on one
diskette (typically between 1200 and 2500 names!}.
Entries can be retrieved by name, keyword(s) or by zip
codes They can be written to a printer or to another

file for complete file management. The program pro
duces 1, 2 or 3 up address labels and will son by zip
code (5 or 9 digits) or alphabetically (by last name). Files
are easily merged and MAIL LIST will even find and
delete duplicate entries! The address files created with
MAIL LIST are completely compatible with ARTWORX
FORM LETTER SYSTEM.

PRICE $49.95diskette

D THE VAULTS OF ZURICH: by Felix and Ted Herlihy

(Atari, 24K, PET)

Zurich is the banking capital of the world. The rich and
powerful deposit their wealth in its famed impregnable
vaults Sut you. as a master thief, have dared to under
take the boldest heist of the century. You will journey
down a,maze of corridors and vaults, eluding the most
sophisticated security system m the world. Your goal is
to reach the Chairman's Chamber to steal the most trea
sured possession of all: THE OPEC OIL DEEDS!

PRICE $21.95 cassette $25.95 diskette

□ BRIDGE 2.0 by Arthur Walsh (Atari (24K), Apple

TRS-80. PET. North Star and CP/M{MBAS1C)systems)
Rated «1 by Creative Computing. BRIDGE 2.0 is the

only program that allows you to both bid for the contract
and play out the hand (on defense or offense!). Interest
ing hands may be replayed using the "duplicate" bridge
feature This is certainly an ideal way to finally learn to
piay bridge or to get into a game when no other (human)

players are available.

PRICE $17.95cassette $21.95diskette

□ ENCOUNTER AT QUESTAR IV: by Douglas McFarland
(Atari. 24K)

As helmsman of Rikar starship, you must defend
Questar Sector IV from the dreaded Zentarians. Using

your plasma beam, hyperspace engines and wits to avoid
Zentarian mines and death phasers, you struggle to stay
alive. This BASIC/Assembly level program has super
sound, full player missile graphics and real time action

PRICE $23.95cassette $27.95diskette

OTHENOMINOE5 JIGSAW PUZZLE:
bvC. Minns/B. Brownlee (Atari. 24K. TRS-80, and Apple)

We auote . . "A brainteaser supreme. . . the concept
of NOMINOES JIGSAW is brillant. . this video jigsaw
game is so clever and completely original that only

the most hardhearted puzzle hater could fail to be charm
ed "-ELECTRONIC GAMES MAGAZINE.

PRICE $17.95 cassette (also available for TRS-80 color

computer) $21.95diskette.

Highest Quality

Software*,

Guaranteed.
ARTWORX SOFTWARE COMPANY

150 North Main Street Fairport, NY 14450 (716) 425-2833

Call ARTWORX toll-free number to order direct: ■ • ■ •

800-828-6573 In New York. Alaska. Hawaii call: (716>-425-2833

All orders are processed and shipped within 48 hours.

Shipping and handling charges:

Within North America: Add$2.00

Outside North America: Add 10% (Air Mail)

New York State residents add 7% sales tax.

Quantity Discounts:

Deduct 10% when ordering 3 or more programs

Ask for ARTWORX at your local computer store.

Write for FREE Catalogue

listing more information

about these and other

quality ARTWORX programs.
•ATARI. APPLE. TRS-80, PET. NORTH STAR. CP/M,and TYPEN TALK are resisted tradenamesand'or trademarks

Our High Quality Software Is More Than A 
Stroke Of Genius ... It's A Work Of Art. 

a PM EDITOR: by DenniS Zander (Alan, 16K) 
Create your own last achon graphics game tor the 

Atari 400 or 800 uSing lIs player missile graphics fea
IUfes. By uSing player data stored as strings. players can 
be moved Of changed (lor animation) at machine Ian· 
suase speed. All this is done with string variables 
(POs<Y)=SHIP4). ThiS program is designed to permit 
creation of uo 10 4 players on the screen, store them as 
string data and then Immediately try them OUt In the 
demo game Includl!d In the program. lnSlfuctlons lor 
use In your own game afe Included PM EDITOR was 
used to create the aMT\aled characters In ARTWORX 
RINGS OF T HE EM PI RE a nd ENCOU NTER AT OUEST AR IV. 
PRICE S29.95 casseue S33.9S dlsllette 

o ROCKET RAIDERS by Richard Petersen (AtafJ24K ) 
Defend your asterOId base agillnst PUISilf bombs. roc· 

kets. lasers, ilnd the dreilded "Slealth saucer" as aliens 
attempt to penetrille your protective lorce field. Precise 
target Sighting allows you to l ire ilt the enemy uSing mag' 
netic impulse missiles to help protect your colony and 
Its Vital structures 
PRICE Sl9.95 cilssette S23.95 dlskeue 

o INTRUDER ALERTl by Dennis Zilnder (Alarl. 16K) 
This is a lilSI paced action jliIme in which you musl 

escape from the "Dreadstilr' w ith the secret plans. 
The droids are after you and you must find and enter 
your ship in order to escape. 1f you fa ll , the rebelhon 
IS doomed PRICE , . ,Sl6.95 ussene S20,95 dlskette 

o THE RINGS OF THE EMPIRE.: by Dennis Zander 
(Atan 16K) 

The Emplr@ohas developed a series of battle statIOns 
protected by one or more rings of energy. You must de!. 
troy t hese wea pons by attacking them in your Y.wing 
lighter arm~ With Zydon torpedoes. Each time you 
blast through the rings and destroy the station. the 
Empire develops a n@ONstationwithmoreprotectivenngs. 
PRICE S16.95 cassette S20,95 d is\o;eue 

o FOREST FIRB: by Richard Petersen (Atan ,24K) 
Using excellent color graph.cs. your Atafl 15 turned In · 

to a fire scanner to help 'IOU direct ooeralions to contain 
a lorest l ire. You must compensate lor changes In wind. 
weather and terrain, Not protecting valuable property 
can result in startting penalties. Lile-like variables make 
FOREST FtRE a very suspenseful and challenging slmu · 
lation. PRICE . S16.95 cassene S20.9S dls.kette 

o PilOT: by Michael PItO (Atari, 16K) 
Pilot your small airplane to a successl ullanding USIn! 

both joysl icks to contrOl throttle and attack angle. PILO 
produces a true perspective rendition 01 the runway. 
which IS constantly Changing. Selectlrom two levels of 

~~~~fr~~i:.i ~~.c.~ ..... .. S16.95 cassette S20.95tllskette 

o ALPHA nGHTER: by Douglas McFarland (Ata". 16K) 
Consisting of two different programs, ALPHA FIGHTER 

reQuires you to desl roy the aneo stilrships. As you 
become more successful . Ihe games gel harder and 
and harder PRiCE .... S14.95 cassette S1B.95 dlskette 

o GIANT SLALOM: by Dennis Zander (Atafl. 16K) 
Bring theWlnterOlympics toyour computer anytime of 

the year! Use the joystick to guide your skier's path 
down a gianl slalom course consisting of open and 
ctosed gates. Choose from three levels of diHiculty. 
Take practice runs or compete against from two to 

~~:~~it~~na ~ ~.k.~~~ . S15.95 cassette SI9.9S d.skene 

o HOOGE PODGE: by Marsha Mered ith 
(Apple 48K. Appl!!soh Of Integer BASIC) 

This captival inl prolram 15 a marvelous learning device 
for children from 18 monlhs to 6 years. HODGE PODGE 
consists of milny cartoons, animations and songs which 
appear when any kl!)' on the computer is d!!prt!Ssed. A 
must for any family containing young chi ldren and an 

A··e',,' PRIC ...... S19.9S diskette 

o STUD POKER: by Jerry White (Atar. . 16K) 
This is the classic gambler's Cilrd iame. You Will 'lnd 

the com outer to be a worthy oooonent who occas!onally 
bluHs but never cheats! STUD POKER emplovs all 01 the 
Atari's sound. color and graohics capa bi l ities. 
PRICE . S14.95 Cassette S1B.9S diskel\e 

--,-==",--:--." TYPE·'N· TALK· --::::::::-""'-=:.,.,.,~ 
ARTWORX is oHerinR the fantast.c TYPE·'N-TALK'· 

Irom Vortrax' ThiS eilsy·to ·use Unit connects to your 
computer's serial port. Text is automatically translated 
into electron iC speech enabling the TYPE- 'N-TALK" 
hobbyist to use and enlOY It lmmediiltely. 
PRICE . S329.oo 

The folloWing ARTWORX programs are aVailable lor 
TYPE: N·TALK 
STUD POKER (Atafl ,24K) $16.95 cassette 

S20.95d lskette 
TEACHER'SPET (Alatl .24K:NorthStar) S16.9S/ S20.9S 
BRIDGE2_0 (Atan, 24K: North Star) 119.95 / S23.95 
NOMINOES JIGSAW (Atan. 24K) .... 17.95 / S2U5 
Please spec.fy "TNr version when ordering programs. 

o CRANSTON MANOR ADVENTURE: by Larry Ledden 
(Atari. North Star and CP/~) 

You must enter mysterious Cranston Manor and attempt 
to collect its many tleasures. This extemely challenBing 
program will prOVide you With many hours (days') 01 
adventure. The program may be Interrupted at Will and 

~~H,a~us saved 0"'0 Ihe dIskette.. .. S21.9S diskette 

o BLOCKADE: }% Edward Schneider (Atafl , 16K) 

is ~? o~a~:s ~~:'l=! ~:~~at~~:ol~~~~' ~7ddl,Wl~ 
cully and play against another person or by yourself 
against the clock 
PRICE S14.9S cassette SlB.95 d lskene 

o TEACHER'S PET: by Arthur Walsh (Atiln. Apple. 
TRS·SO,PET , North Slar and CP/ M (MBASIC) systems). 

Th.s IS an introduction to computers as well as a learn· 
Ing 1001 for the young computenst (ilges 3 ·7) The pro· 
gram provides counllng prachce. letter-word recognition 
and three levels ol math skills 
PRICE S14.95 cassette SlIU5dlskene 

o FORM LETTER SYSTEM: (Atan, North Star and Apple) 
Th.s IS the Ideal program for creat lOg personalized form 

leners' FLS employs a slmple·lo·use text editor lor pro· 
duclng fully' lus\llied leners Addresses are stored In a 
separate fl e and are automatically inserted into your 
form letter alonR wllh a personalized salutat ion . Both 
leiter II'e ~ and address I lles are compatible With ART· 
WORX MAIL LIST 3 Oand TEXT EDITOR programs 
PRICE . . .......... S39.95 diskette 

o TEXT EDITOR: (Atan and North Star2 
ThiS progra") IS very "user fflendly yet employs all 

essentlil l leatures needed for serious tett edltlOg WIth 
mlOlmal memory reQuirements Features IOclude com· 
man sense operahon, \WO different justification lechnl ' 
aues. automatiC \tne centefln,R and stral,Rhllorward 
text merging ilnd mampulatlon TEXT EDITOR files are 
compatible wIth ARTWORX FORM LETTER SYSTEM 
PRICE . S39.95 diskette 

o MAIL LIST 3.0: (Atan, Apple and North Star) 
The very popular MAILUST 2.2 has now been up· 

graded. Version 3.0 oHers enhanced ~iling capabilities 
10 complement the many other features which have made 
Ihls 'program SO popular. MAIL LIST is uniQue in its 
ability to store a ma •• mum number of itddresses on one 
diskette (typically betwffn 1200 and 2500 names!). 
Enlries can be retrieved by name. keyword(s) or by zip 
coot!S They can be wr,"en to a printer or to another 
file lor complete f"e management The program pro
ouces 1. 2 or 3·up address labels and wlll sort by ZIP 
code (S or 9 digitS) 01 alphabetically (by last name). Files 
afe easily merged and MAIL LIST Will even lind and 
aelete dUfllCate enlfles! The address files created w.th 
~O~~ L~hrfR §rsfE'~~'Y compatible with ARTWORX 

PRICE ...... S49.9S dlskette 

o THE VAULTS OF ZURICH: by Felix and Ted Herlihy 
(Alafl. 24K PET) 

Zunch IS the banking capital of the world. The rich and 
powerful deposit Ih!!;r weal th in liS famed impregnable 
vaults. But you, as a master th iel, have dared to under· 
take Ihe boldest heist of the century. You will journey 
down a male of corridors and vaults. eluding the most 
SOPhisticated secuflty system In the wor ld . Your goal is 
to reach the Chairman 'S Chamber to steal the mosllrea· 
sured POSSession 01 all : THE OPEC OIL DEEDS! 
PRICE S21.95 cassette $25.95 d iskette 

o BRIDGE 2.0 by Anhur Walsh (Atari(24K). Apple 
TRS·SO, PET. North Star and CP/ M (MBASIC)syslems) 

Rated III by Creative Computing, BRIDGE 2.0 is the 
O"~ program that allows you to both bid for the contract 
an play out the hand (on defense or oHense!). Interest· 
ing hands may be replayed uSing the "duplicate" bridge 
future. This IS certil inly an Ideal way to finally learn to 
play bfloge or to get Into a game when 00 other (human) 

~~MEs are available. S17.95 cassene S21.9S dlskelle 

o ENCOUNTER AT QUESTAR IV: by Douglas McFarland 
(Atar i,24K) 

As helmsman of Rlkar starshlp. you must d!!fend 
Questar Seclor IV from the dread~ Zentarians. Using 
your plasma beam, hyperspace engines and wits to avoid 
Zentaflan mines and dealh phasers, you struggle to stay 
alive. this BASIC/ Assembly level program has super 
sound. full player m issile graphics and real t ime achon. 
PRICE . S23.95 cassene S27.9S diskelte 

o THE NOMINOES JIGSAW PUZ2LE: 
bvC. Minns/B. Brownlee (Alar i, 24K, TRS·SO. and Aoole) 

We ouote .. . "A brainteaser supreme ... the conceot 
01 NOMINOES JIGSAW is brillan\. .. this video jigsaw 
aame is so clever and completely original that only 
the most hardhearted ouzzle hater could filii to be charm· 
ed .~ - ELECTRONIC GAMES MAGAZINE. 
PRICE $17.95 cassette (also available for TRS·SO color 
comouter) $21.95 diskette. 

Highest Quality 
Software- , 
Guaranteed. 

ARTWORX SOnwARE COMPANY 

150 North Main Street Fairport. NY 14450 (7 16) 425-2833 

•..•• .• ..•••... Call ARTWORX toll·lree number to order direct: ............. . .. =. 800·828·6573 In New York. Alaska. Hawaii call : (16). 425-2833 ~: 
= All orders are processed and shipped within 48 hours_ ~: 

Shipping and handling charges: ~ 
Within North America: Add$2.00 ~ 
Outside North America: Add 10% (Air Mail) . 

New York State residents add 7% sales ta x. Write for FREE atalogue 
Quantity Discounts: listing more information 
Deduct 10% when ordering 3 or more programs aboul these and other 

Ask for ARTWORX at your local computer slore. quality ARTWORX programs. 
"ATARI , APPLE. TRS·BO. PET. NORTH STAR. CP/ M. and TYPE'N TALK are reRlsted trad,mam!!s and /or trademarks. : 



COLLEGE BOARD SAT* PREP SERIES
TRS-80, APPLE, PET, OS!, ATARI, CP/M, PDP-11

Each program confronts the user with a virtually limitless series of questions and answers. Each is based on past

exams and presents material on the same level of difficulty and in the same form used in the S.A.T. Scoring is

provided in accordance with the formula used by College Boards.

S.A.T., P.S.A.T., N.M.S.Q.T. — Educator Edition set includes 25 programs covering Vocabulary, Word Relationships,

Reading Comprehension, Sentence Completion, and Mathematics. Independent tests of S.A.T. series performance

show a mean total increase of 70 points in students' scores. Price $229.95

GRADUATE RECORD EXAM Series — Educator Edition includes 28 programs covering Vocabulary, Word Relation

ships, Reading Comprehension, Sentence Completion, Mathematics, Analytical Reasoning and Logical Diagrams.

Price $289.95

COMPETENCY PROFICIENCY EXAM PREP SERIES

This comprehensive set of programs consists of simulated exam modules, a thorough diagnostic package, and a

complete set of instructional programs. It is designed to teach concepts and operations, provide drill and practice and

assess achievement levels through pre and post testing. The Competency Exam Preparation Series provides a struc

tured, sequential, curriculum encompassing mathematical, reading and writing instruction.

This program is designed for individual student use or use in a classroom setting. Programs provide optional printer

capability covering worksheet generation and performance monitoring. C.E.P.S. are available in three software formats.

Special editions available for California Proficiency Assessment Test and New York Regents Competency Tests. Call

for Prices.

M.I.T. Logo for Apple $179.95
Odyssey In Time

This spectacular adventure game adds a

new dimension of excitement and complex

ity to Time Traveler.

Odyssey In Time includes all the chal

lenges of Time Traveler plus 10 additional

eras. Each game is different and may be in

terrupted and saved at any point for later

play. $39.95

Time Traveler
The best of the adventure games. Confronts

the player with complex decision situations

and the demand for real time action. Using

the Time Machine, players face a challeng

ing series of historical environments. To
succeed you must build alliances and

struggle with the ruling power. Each game

Is unique. $24.95

Isaac Newton + F.G. Newton
Perhaps the most fascinating and valuable

educational game ever devised - ISAAC
NEWTON challenges the players (1-4) to

assemble evidence and discern the under

lying "Laws of Nature" that have produced

this evidence. ISAAC NEWTON is an induc

tive game that allows players to intervene

actively by proposing experiments to deter

mine If new data conform to the "Laws of

Nature" in question. Players may set the
level of difficulty from simple to fiendishly

complex. ^^

Full Graphics Newton. This

version of Isaac Newton pre

sents all data in graphic form.

Because data is graphic rather

than symbolic, this game is

suitable for very young child

ren. Players may select diffi

culty levels challenging to the

most skilled adults.

$49.95

&MICRO-DEUTSCH*
Micro-Deutsch set includes 24 grammar les

sons, covering all material of an introductory

German course. Four test units also included.

Grammar lessons use substitution transformation

drills, item ordering, translations and verb drills.

Drill vocabulary based on frequency lists. Suit

able for use with any high school or college text

book. Extensively field tested at SUNY Stony

Brook. Available for Apple II and PET/CBM. (PET version

includes a special foreign language character chip.) Also

available soon: M1CR0-FRANCAIS. MICRO-ESPANOL,

MICRO-IVRIT, MICRO-YIDDISH, MICRO-CHINESE, MICRO-

JAPANESE. $179.95

■fr NEW if
^Pythagoras and The Dragon^r
Mathematics in a fantasy game context. Based

on The Sword of Zedek, Pythagoras and The

Dragon introduces Pythagoras as a mentor to

the player. When called on for aid, Pythagoras

poses math questions, and depending on the

speed and accuracy of the player response, con

fers secret information. With Pythagoras as an

ally, the quest to overthrow Ra, The Master of

Evil, assumes a new dimension of complexity.

Depending on the level chosen, problems range

from arithmetic through plane geometry.

32K $39.95

Free Bonus with purchase of $300.00 or more: Applesoft Tutor Series

Kretl Software Corp. has no official lies with the

College Entrance Examination Board or the

Educational Testing Service. Kretl is, however, a

supplier ofproducts to the E. T.S.

PROGRAMS AVAILABLE FOR

TRS-80, APPLE II, PET & ATARI

N.Y.S. tesidenls add sales lax-

All programs require I6K • TRS-80 programs require

LEVEL II BASIC • APPLEprograms require Apple-

"The State of the Art in Educational Computing"

21 Mtllbrook Drive, Stony Brook, N.Y. 11790 (516) 751-5139

COLLEGE BOARD SAT* PREP SERIES 
TRS-80, APPLE, PET, 0 51 , ATARI, CP/M, PDP-11 

Each program confronts the user with a virtually limitless series of questions and answers. Each is based on past 
exams and presents material on the same level of difficulty and in the same form used in the S.A.T. Scoring is 
provided in accordance with the formula used by College Boards. 

S.A.T., P. S.A.T. , N .M .S.Q.T. - Educator Edition set inciudesrS programs covering Vocabulary, Word Relationships, 
Reading Comprehension, Sentence Completion, and Mathematics. Independent tests of S.A.T. series performance 
show a mean total increase of 70 points in students' scores. Price $229.95 

GRADUATE RECORD EXAM Series - Educator Edition includes 28 programs covering Vocabulary, Word Relation
ships, Reading Comprehension, Sentence Completion, Mathematics, Analytica l Reasoning and Logical Diagrams. 

Price $289.95 

COMPETENCY PROFICIENCY EXAM PREP SERIES 
This comprehensive set of programs consists of simulated exam modules, a thorough diagnostic package, and a 

complete set of instructional programs. It is designed to teach concepts and operations, provide drill and practice and 
assess achievement levels through pre and post testing. The Competency Exam Preparation Series provides a struc
tured, sequential, curricu lum encompassing mathematical, reading and writing instruction. 

This program is deSigned for individua l student use or use in a classroom setting. Programs provide optional printer 
capability covering worksheet generation and performance monito ring. C.E.P.S. are available in th ree software formats. 

Special editions available for California Proficiency Assessment Test and New York Regents Competency Tests. Call 
for Prices. 

M.I.T. Logo for Apple $179.95 
Odyssey In Time 

This spectacular adventure game adds a 
new dimension of excitement and complex
Ity to TIme Traveler. 

Odyssey In Time Inc ludes all the chal
lenges of Time Traveler plus 10 additional 
eras. Each game is different and may be in· 
terrupted and saved at any point for later 
play. $39.95 

Time Traveler 
The best of the adventure games. Confronts 
the player with complex decision situations 
and the demand for real time action. Using 
the Time Machine, players face a challeng
Ing series of historical environments. To 
succeed you must build alliances and 
struggle with the rul ing power. Each game 
Is uniQue. $24.95 

Isaac Newton + 
Perhaps the most faSCinating and valuable 
educational game ever devised • ISAAC 
NEWTON challenges the players (1-4) to 
assemble evidence and discern the under
lying " Laws of Nature" that have produced 
this evidence. ISAAC NEWTON Is an Induc· 
t lve game that allows players to intervene 
actively by proposing experiments to deter· 
mine If new data conform to the "Laws of 
Nature" In question. Players may set the 
level of difficulty Irom simple to fiendishly 
complex. 

F.G. Newton 
Full Graphics Newton. This 
version of Isaac Newton pre· 
sents all data in graphic form. 
Because data is graph ic rather 
than symbolic, th is game Is 
suitable for very young child
ren. Players may select dlffl· 
culty levels challenging to the 
most skilled adults. 

$49.95 

. 
*NEW* 

*MICRO-DfUTSCH "* 
Micro-Deutsch set includes 24 grammar les· 
sons , covering all material of an introductory 
German course. Four test units also included . 
Grammar lessons use subslitution transformation 
drills, item ordering, translations and verb drills. 
Drill vocabulary based on frequency lists . Suit
able for use with any high school or college text
book. Extensively field tested at SUNY Stony 
Brook . Available lor Apple II and PET/CeM . (PET version 
Includes a special foreign language character chip.) ~Iso 
available soon : MICRO-FRANCAIS , MICRO'ESPANOL, 
MICRO-IVRIT, MICRO'YIODlSH, MICRO·CHINESE, MICRO
JAPANESE. 5179.95 

* NEW * *Pythagoras and The Dragon* 
Mathemalics In a fantasy game context. Based 
on The Sword of Zedek, Pythagoras and The 
Dragon introduces Pythagoras as a mentor to 
the player. When called on for aid, Pythagoras 
poses math questions, and depending on the 
speed and accuracy of the player response , con
fers secret information. With Pythagoras as an 
ally, the quest to overthrow Ra, The Master of 
Evil, assumes a new dimension of complexity. 
Depending on the level chosen, problems range 
from arilhmetlc through plane geometry. 

32K 539.95 

Free Bonus with purchase of $300.00 or more: Applesoft Tutor Series 
Kn ll Soflwan Corp. liDS no oJjlrlal lin willi 'lit 
CoIlqt EnlranCT mmmalion Boord (N lilt 
EdUCQlfonal T~fin, SuYkt. Knil Is, lIowt!\'tr, a 
SIIppfin oj produCIS 10 Iltt E. T.S. 

PROGRAMS AVAILABLE FOR 
TRS-SO, APPLE II. PET &: ATARI 

N.Y.S. resldcnl5add ales Iu. 

Aif p1"OJrrJnu nquin 16K . TR5-MJ pro,rams fW/uln 
LEVEL 11 BASIC . APPLE pro,rams rtqu'n Appl~ 
-"A4U'C-______________________ __ 

• 
"The State of the Art in Educational Computing" 

21 Millbrook Ddve, Stony Brook, N.Y. 11790 (516) 751-5139 



Math Sfortk

is crying. Why? Because he has learned that a leading microcomputer

manufacturer is planning to market an imitation of M.I.T.'s Logo for

Apple M*. He thinks that Alice and the world's children deserve the

genuine article. Namely,

M.I.T. Logo for Apple II

= o =

Krell's M.I.T. Logo for Apple II* is a copyrighted product of the Massa

chusetts Institute of Technology. Logo was developed under a grant

furnished by the National Science Foundation. Krell's M.I.T. Logo for

the Apple* includes many special features such as Beaver Graphics

and Krell Instant Logo Tutor Package. The entire package is fully docu

mented for teachers and students. Requires 64K $179.95

RELATED BOOKS

Apple Logo by Harold Abelson

(McGrawHili): indispensable

Windstorms by Seymour Papert

(Basic Books)

14.95

12.95

Computer Connections by Jean N. Nazzaro,

Editor (ERIC) 16.65

Memory expansion boards to

64K for Apple II*. 130.00

FREE BONUS with purchase

of $300.00 or more:

Applesoft Tutor Series

PROGRAMS AVAILABLE FOR

TRS-80, APPLE II, PET & ATARI

N.Y.S. residents add sales tax.

* Trademark of Apple Corp.

"The State of the Art in Educational Computing"

21 Millbrook Drive • Stony Brook. New York 11 790

[516)751-5139
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is crying. Why? Because he has learned that a leading microcomputer 
manufacturer is planning to market an imitation of M.I.T.'s Logo for 
Apple 11 *. He thinks that Alice and the world's children deserve the 
genuine article. Namely, 

M.I.T. Logo for Apple II * 

Krell 's M.I.T. Logo for Apple 11* is a copyrighted product of the Massa
chusetts Institute of Technology. Logo was developed under a grant 
furnished by the National Science Foundation. Krell 's M.I.T. Logo for 
the Apple* includes many special features such as Beaver Graphics 
and Krell Instant Logo Tutor Package. The entire package is fully docu-
mented for teachers and students. Requires 64K . . . . ... . ... . . $179.95 

RELATED BOOKS 
Apple Logo by Harold Abelson 
(McGraw Hill): indispensable 

Mindstorms by Seymour Papert 
(Bas ic Books) 

14.95 

12.95 

Computer Connections by Jean N. Nazzaro, 
Editor (ERIC) 16.65 

Memory expansion boards to 
64K for Apple 11* . 130.00 

FREE BONUS with purchase 
of $300.00 or more: 
Applesoft Tutor Series 

PROGRAMS AVAILABLE FOR 
TRS·80, APPLE II, PET & ATARI 
N. Y.S. residents add sales tax . 

• Trademark of Apple Corp. 

nThe Slate of the Art in Educational Computing" 

21 Millbrook Drive • Stony Brook. New York 11790 
516 5 1· 139 
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technical ranks lack the respect of their workers.

A Struggle Between Monotony And Perfectionism

To operate a computer is to live with stress, even

for relatively low-level operators. Consider the

operator whose job it is to process claims and trans

fer data from one source to another. The machine

will have "peaks" and "valleys" — a job requiring

thirty minutes ai 7:00 A.M. may take several hours

at mid-afternoon; and, every so often, due to over

load, the whole system crashes.

These fluctuations fragment the worker's

planning process, his ability to structure his work

day. However, the machine makes no mistakes and

turns out a uniform product. Given the repetitive

nature of his task, the worker struggles between

monotony and perfectionism. It is the machine

that gels credit for a job well done, and there is no

human feedback intrinsic to the system.

Analysts, those who write the programs, are

familiar with the dreaded 2:00 A.M. phone call: "It

blew up." And the challenge will be to fix it before

<>:()() in the morning when perhaps thousands of

other workers must depend on it, or, in the case

above ofthe automatic interest payments, eight

million dollars may ride on it. It is no surprise that

manv of them eat Maalox like candy.

An ace analyst is one who has few peers and

earns little praise, due to the fact that so few

understand what goes into his work. Knowledge

builds with the number of systems upon which he

has worked. This can have a snowball effect within

the organization, always with increasing numbers

ol people asking "How does this program work?"

about increasing numbers of systems. For some, ii

is a gradual process of becoming identified with

the machine — more and more information de

manded - with the effect that large chunks of self,

time, and energy are drained. Tyrannized by their

own expertise, the pressure ceases only when they

change jobs. Then they are no longer responsible

for every system upon which they have ever worked.

All of these problems are felt, but generally go

unstated, surfacing as negative behavior— sabotage,

absenteeism, last-minute sick calls, frequent job

changes — or as direct problems with productivity.

Kmployees and managers need more technical

training, training on how to adapt to new tech

nology, and belter work designs.

The power of technology has silenced all but

the gallows humor which has grown up around it:

"If I hung myself, the machine wouldjust keep

plugging away." Technostrcss manifests itself in a

variety ofways. Q

LABEL), Y (LABEL,X) LABEL + INDX-1

6502 Assembler/Editor

APPLE

ATARI

PET

SYM

Before you buy that off-brand Assembler/Text Editor, note that EHS is the only company that provides a

line of compatible ASM/TED's for the PET/APPLE/ATARl/SYM/KIM and other microcomputers.

When you make the transition from one of these 6502-based microcomputers to another, you no longer

have to relearn peculiar Syntax's, pseudo ops, and commands. Not only that, EHS ASM/TED's are the

only resident 6502 Macro Assemblers available and they have been available for several years. Thus you

can be sure they work. Our ASM/TED's may cost a little more but do the others provide these powerful

features: Macros, Conditional Assembly, String Search and Replace, or even up to 31 characters per label?

I Before you spend your money on that other ASM/TED, write for our free detailed spec sheet.

MAE ASM/TEDMACRO ASM/TED

ForAPPLE/ATARI/PET/SYM/KIM

Other than our MAE, no other assembler

is as powerful.

Macros/Conditional Assembly.

Extensive text editing features

Long Labels

Designed for Cassette-based systems.

$49.95

For APPLE/ATARI/PET

The most powerful ASM/TED

Macros/Conditional and Interactive Assembly

Extensive text editing features

Long Labels

Control files

Designed for Disk-based Systems.

$169.95

VISA*

EASTERN HOUSE SOFTWARE
3239 Linda Drive PHONE ORDERS

Winston-Salem, N.C. 27106 USA (919)924-2889

(Dealer Inquiries Invited) (919) 748-8446

.EN .BY .OS ,BA
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technical ranks lack the respect o f their workers. 

A Struggle Between Monotony And Perfectionism 
To operate a computer is to live with suoess, eve l~ 
for re latively low-level operaLOrs . Consider the 
ope rator whose job it is LO process claims and tra ns
fer data from o ne source to anothe r. The machine 
will have "pea ks" a nd "valleys" - "job requiring 
thirty minutes 3t7:00 A.M. may ta ke several hours 
at mid-afternoon; and, every so often, clu e to over
load , the whole system crashes. 

These fluctuati o ns fragme nt th e wo rker's 
pla nning process, his ability LO structure his work
day. H owever , the machi ne makes no mistak es and 
turns Ollt a unifonn product. Given th e re pet iti ve 
natu re of his task, the worker struggles between 
monotony and perrectionism. I t is the machine 
that gets credit fo r ajob wel l done, and the re is no 
human feedback intrinsic LO the syste m. 

A nalysts, those who write the program s, are 
fam iliar with th e dreaded 2:00 A.M. phone call : " It 
bl ew up." And the challe nge will be LO fix it be fore 
6:00 in the morning when perhaps thousands o f 
othe r wo rkers must de pe nd o n it , or, in the case 
above of the a ULOma ti c interest payme nts, eight 
mi llion dolla rs may ride on it. It is no surprise that 
many of them ea t Maa lox like cand y. 

An ace analyst is o ne who has few peers and 
earns lilli e praise, due to the fact that so few 
unders tand what goes into his wo rk . Kn o\dedgc 
builds with the number o f s),stems upon \\'hich he 
has \\Iorked . This can have a snowba ll effect within 
the o rga ni zation , ah"ays with in creasing nUlllbe rs 
of people ask ing "How does this program work?" 
abo ut increasin g num bers of syste ms. Fo r somc, it 
is a g radual process o f becoming ide ntifi ed with 
the machine - mo re and ma rc informatio ll de
manded - with th e e ffect that large chunks o f se lf, 
tim e , and e nerg}' are drained . T yranni zed hy their 
own ex pertise, the pressure ceases o nl y whe n the)' 
cha ngejobs. The n they a re no longe r responsible 
for every system upon which th ey have ever worked. 

All o f th ese proble ms a re fe lt, but gene ra ll ), go 
unstated , su rfac in g as negati ve behavior - sabo tage, 
absentee ism , last-mi nute sick call s, freq ue ilijob 
changes - o r as direct problems with prod uct ivil}'. 
Employees and managers need mo re technical 
lraining, trainin g o n how to adaptlo new tech
nology , and be LLe r wo rk des ig ns. 

The power of tech Il o log), has sil enced a ll but 
the ga llows hUlllor which has g rown up arou nd it: 
" If I hung myse lf, the machine would just keep 
plugging a way." T ech nnstress manifests irsei r in a 
vari c Ly of ways. © 

you buy that oH-brand AssemblerfText Editor, note that EHS is the only company that provides a 
of compatible ASMrrED's for the PET/APPLE/ATAR,J/SYM/KIM and other microcomputers. 

you make the transit ion from one of these 6502-based microcomputers to another, you no longer 
to relearn peculiar Syntax's, pseudo ops, and commands. Not only that, EHS ASMfTED's are the 
resident 6502 Macro Assemblers availiable and they have been available for several years . Thus you 

sure they work . Our ASMfTEO's may cost a li ttle more but do the others provide these powerful 
Te,,,u,·es:· Macros, Conditional Assembly, String Search and Replace, or even up to 31 characters per label ? 

sheet. 

MACRO ASM/TED MAE ASMrrED 

• For APPLE /ATARI /PET/SYM /K IM • For APPLE/ATAR I/PET 
• Other than our MAE , no other assembler • The most powerful ASMrrED 

is as powerfu I. • Macros/ Conditional and Interactive Assembly 
• Macros /Conditiona l Assembly . • Extens ive text editing features 
• Extensive text editing featu res • Long Labels 
• Long Labels • Control files 
• Designed for Cassette·based systems. • Designed for Disk-based Systems. 

E B3 PHONE ORDERS ~ 
Winston·Salem, N. C. 27106 USA 1919)924,2889 EEl 

IDealer Inquiries Invited) (919) 748-8446 



ROCKWELL Microcomputers from Excert, Inc.

THE AIM 65/40

Single Board or Smorgasbord

c

A full size terminal style keyboard w/8 special

function keys

A smart, 40 character display with its own

microprocessor

A 40 column printer w/text and graphic output

Up to 64K of on-board RAM and ROM

On-board interfaces include RS232, dual audio

cassette and 2 user I/O R6522 devices

Firmware includes interactive monitor and text

editor w/options of Assembler, BASIC, FORTH

and PL/65

THE AIM 65

Take-Out Order

• A full size terminal style keyboard w/3 special

function keys

• A 20 character display

• A 20 column printer w/text and graphic output

capability

• Up to 4K RAM and 20K ROM on-board

• On-board interfaces include 20MA TTY, dual

audio cassette and 1 user I/O R6522 device

• Firmware includes interactive monitor and text

editor w/options of Assembler, BASIC, FORTH,

PASCAL, & PL/65

And if the above isn't enough,

Try the RM65 — a product line filled with embellishments including:

32K DRAM Board

CRT Controller

Floppy Disk Controller

PROM Programmer

ACIA Board

IEEE-488Board

CPU/SBC Board

4-16 Slot Card Cages

Prototype cards

Adaptor Buffer Modules

General Purpose I/O Board

PROM/ROM Board

NEW LOWER PRICES AND A CASH DISCOUNT* TO BOOT!

A65/4O-16(16KRAM) $1225

A65/40-32 (32K RAM) $1295

A65/40-A (Assembler) . . $ 85

A65/40-B (BASIC) $ 65

Mail Order to:

A65-1 {1K RAM) $420

A65-4 (4K RAM) $445

A65-4B (4K RAM w/BASIC) . $495

A65-PS (PASCAL) $100

A65-F (FORTH) $65

A65-A (Assembler) . . $ 35

Educational Computer Division

EXCERT INCORPORATED

SALES

SERVICE

INSTALLATION

CONSULTING

P.O Box 8600

White Bear Lake, MN 55110

(612)426-4114

Higher quantities quoted upon request, COD's accepted,

shipping will be added. *Deduct 5% cash discount on

prepaid orders. Minnesota residents add 5% sales tax.

Prices subject to change without notice.

ROCKWELL Microcomputers from Excert, Inc. 

THE AIM 65/40 
Single Board or Smorgasbord 

• A full size terminal style keyboard wl8 special 
function keys 

• A smart, 40 character display with its own 
microprocessor 

• A 40 column printer wltext and graphic output 

• Up to 64K of on-board RAM and ROM 
• On-board interfaces include RS232, dua l audio 

cassette and 2 user 110 R6522 devices 

• Firmware includes interactive monitor and text 
editor wl options of Assembler, BASIC, FORTH 
and PU65 

THE AIM 65 
Take-Out Order 

• A full size terminal style keyboard wl3 special 
function keys 

• A 20 character display 

• A 20 column printer wl text and graphic output 
capability 

• Up to 4K RAM and 20K ROM on-board 
• On-board interfaces include 20MA TTY, dual 

audio cassette and 1 user 110 R6522 device 

• Firmware includes interactive monitor and text 
editor wloptions of Assembler, BASIC, FORTH, 
PASCAL, & PU65 

And if the above isn't enough, 
Try the RM65 - a product line filled with embellishments including: 

32K DRAM Board 
CRT Controller 
Floppy Disk Controller 
PROM Programmer 

ACIA Board 
IEEE-488Board 
CPUISBC Board 

Prototype cards 
Adaptor Buffer Modules 
General Purpose 110 Board 
PROMIROM Board 4-16 Slot Card Cages 

NEW LOWER PRICES AND A CASH DISCOUNT" TO BOOT! 

A65140-16 (16K RAM) . 
A65140-32 (32K RAM) . 
A65140-A (Assembler) 
A65140-B (BASIC) . . 

.$1225 
. ... $1295 
.... $ 85 

. $ 65 

Mail Order to: 

Educ tional Computer Division 
EXCERTINCORPORATED 

• SALES 
• SERVICE 
• INSTALLATION 
• CONSULTING 

P.O Box 8600 
White Bear Lake, MN 55110 

(612) 426-4114 

A65-1 (1 K RAM) . $420 
A65-4 (4K RAM) . . . . . . . . . . . $445 
A65-4B (4K RAM wIBASIC) . $495 
A65-PS (PASCAL) . . . . . . . . . . . . . . . . .. $1 00 
A65-F (FORTH) ... . . . . . . . . . . . . . . . . $ 65 
A65-A (Assembler) . . .................... $ 35 

Higher quantities quoted upon request , COD 's accepted, 
shipping will be added . • Deduct 5% cash discount on 
prepaid orders. Minnesota residents add 5% sales lax. 
Prices subject to change without notice. 
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Insurance

Inventory
Robert W Baker

Atco, NJ

This program - versions for Microsoft and Atari

BASICs — was written to provide an easy means of

maintaining an inventory of personal possessions

for insurance or other related purposes. Informa

tion is stored on cassette tape for later retrieval

and easy, compact storage such as in a safety

deposit box.

Running the program is quite simple: to create

a new data file simply select that mode and answer

the questions concerning the item description,

make, model, serial number of other identifying

markings, date acquired, and original value. Typing

RETURN for any question will automatically enter

a question mark for that entry. When all questions

are entered, the entire entry will be displayed and

you will be asked if it is correct before it is actually

written in the data file.

Typing "D" {for DONE) for any entry will

abort that entire item entry, close the output file,

and return to the program command mode. Typing

"E" {for ERROR) will abort the entire item entry

and restart it with the first question. Be careful

when entering new items into the data tile, do not

use commas "," or colons ":" to separate words

within a description, etc. since BASIC thinks you

may be entering more than one string. Use dashes

or some other graphic character and play it safe.

Avoid using quotes as well, for similar reasons.

A Full Update Capability

To read an already created data file, insert the tape

and select that program mode. Three items will be

displayed at a time, with all information. Hitting

any key except "D" (or RUN/STOP) will display

the next three entries. Typing "D" will terminate

the read mode, close the input file, and return to

the program command mode.

Other program modes are provided to copy or

edit the data files produced by this program. The

edit mode allows copying or deleting individual

entries. You can insert new items at any point.

Also, a search feature is included to copy all items

until a specific item is found. However, with tape

data files, two tape drives are required for these

functions for obvious reasons.

All program modes provide file and/or drive

selection for ease of use. A default file name of

INVENTORY DATA will be generated unless you

enter a specific filename. If you should have a

large number of items to catalog, you may want to

use separate data files for each room, for items

acquired each year, specific collections, etc. Pro

gram use should be self-evident through prompting

instructions displayed by the program. At present,

the program does not provide a print option since

it was designed for storage of large amounts of

personal data. It should be rather easy to add a

printing feature if you really think it's necessary.

Describing the actual program is rather diffi

cult since portions of the program are used for

every mode. The program flow changes depending

on the selected mode and various control flags thai

are set dynamically during program execution.

The program was originally developed on an 8K

PET, so I tried to maximize memory usage, allowing

more room for the data being generated and used.

Take my word for it, the program does work.

If you want to avoid typing in the program, send

$2 and an SASE and tape, for a copy on cassette

tape. [This is for PET/CBM users only.] For anyone

with a 2040 disk, I have another version ol this

program that uses sequential disk data files. This

makes the EDIT mode much more useful. If you

do send for a copy on tape, be sure to indicate

which version you want. Also, please send all re

quests directly to me.

Robert Baker

15 Windsor Drive

Atco, NJ 08004

Program 1: Microsoft Version

80 POKE 59468,12 :PRINT"{CLEAR} HOUS

EHOLD INVENTORY PROGRAM" :G0SUB "

1340

90 PRINT"DESIRED PROGRAM MODE:

100 PRINT :PRINT" 0 = DONE

110 PRINT" 1 = READ DATA

120 PRINT" 2 = WRITE NEW DATA FILE"

130 PRINT" 3 = COPY DATA FILE @_^

140 PRINT" 4 = EDIT DATA FILE @1@ REQ'S 2

TAPES

150 GOSUB 1340 :PRINT :PRINT"MODE ?";

160 GOSUB 1440 :IF R$="0" THEN END

170 R=VAL(R$) :IF R<1 OR R>4 THEN 160

180 Z=R :0N R GOTO 4 00,190,390,390

190 GOSUB 1310 :IF Z>2 THEN T=2 :T$="2" :

GOTO 220

200 PRINT :INPUT"OUTPUT TO TAPE DRIVE# (1

OR 2) 2{03 LEFT}";T$

210 T=VAL(T$) :IF T<1 OR T>2 THEN 80

220 PRINT :PRINT"PUT OUTPUT TAPE IN DRIVE

#";T$ :GOSUB 1390

230 IF F$<>"™ THEN 260

240 F$="INVENTORY DATA" :IF Z>2 THEN F$=X

$
250 PRINT :PRINT"DEFAULT FILENAME = ";F$
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Insurance 
Inventory 
Robert W Baker 
Atco, NJ 

This program - versions for Microsoft and Atari 
BASICs - was written to provide an easy means of 
maintain ing an inventory of personal possessions 
for insurance or other related purposes. Informa
tion is stored on cassette tape for later retrieval 
and easy, compact storage such as in a safety 
deposit box. 

Running the program is quite simple: to create 
a new data file simply select that mode and answer 
the questions concerning the item description, 
make, model, serial number of other identify ing 
markings, date acquired, and original value. Typing 
RETURN for any question will automatically enter 
a question mark for that entry. When all questions 
are entered, the entire entry will be displayed and 
you will be asked if it is correct before it is actually 
written in the data file. 

Typing "0" (for DONE) for any entry wi ll 
abort that entire item entry, close the output file, 
and return to the program command mode. Typing 
"E" (for ERROR) will abort the entire item entry 
and restart it with the first question. Be ca re ful 
when entering new items into the data file , do not 
use commas "," or colons ":" to separate words 
within a description, etc. since BASIC thinks you 
may be entering more than one string. Use dashes 
or some other graphic character and play it safe. 
Avoid using quotes as well , for similar reasons . 

A Full Update Capability 
To read an already created data fil e, insert the tape 
and select that program mode. Three items will be 
displayed at a time, with all information. Hitting 
any key except "0" (or RUN/STOP) will display 
the next three entries. Typing "0" will terminate 
the read mode, close the input fi le, and return to 
the program command mode. 

Other program modes are provided to copy or 
edit the data fi les produced by this program. The 
edit mode allows copying or deleting individual 
entries. You can insert new items at any point. 
Also, a search feature is included to copy all items 
until a specific item is found. However, with tape 
data files, two tape drives are required for these 
functions for obvious reasons. 

All program modes provide file and/or drive 
selection for ease of use. A default fil e name of 

INVENTORY DATA wi ll be generated unless you 
enter a specific fi lename. If you should have a 
large number of items to catalog, you may want to 
use separate data files for each room, for items 
acqu ired each year, specific collections, etc. Pro
gram use should be self-evident through prompting 
instructions displayed by the program. At present, 
the program does not provide a print option since 
it was designed for storage of large amounts of 
personal data . It should be rather easy to add a 
printing feature if you really think it's necessary. 

Describing the actua l program is rather diffi
cult since portions of the program are used for 
every mode. The program flow changes depend ing 
on the selected mode and various control flags that 
are set dynamically during program execution. 
The program was originally developed on an 8K 
PET, so I tried to maximize memory usage, allowing 
more room for the data being generated and used. 

Take my word for it, the program does wo rk . 
If you want to avoid typing in the program, send 
$2 and an SASE and tape, for a copy on cassette 
tape. [This is for PET/CBM users only. ) For anyone 
with a 2040 disk, I have another ve rsion of th is 
program that uses sequential disk data files. T his 
makes the EDIT mode much more useful. If you 
do send for a copy on tape, be sure to indicate 
which version you want. Also, please send all re
quests directly to me. 

Robert Baker 
15 Windsor Drive 
Atco, NJ 08004 

Program 1: Microsoft Version 

80 POKE 59468,12 :PRINT"{CLEAR} HOUS 
EHOLD INVENTORY PROGRAM" :G OSUB -
1340 

90 PRINT" DESIRED PROGRAM MODE : 
10 0 PRINT :PRI NT" 0 - DONE 
110 PRINT" 1 READ DATA 
1 20 PRINT" 2 - WRITE NEW DATA FIL E" 
1 30 PRINT" 3 COpy DATA FILE @. 
140 PRINT" 4 EDIT DATA FILE @l@ REQ ' S 2 

TAPES 
150 GOS UB 1340 :PRINT :PRINT "M ODE ?"; 
160 GOSUB 1440 :IF R$- " 0 " THEN END 
170 R-VALIR$) : IF R<l OR R>4 THE N 160 
180 Z-R ION R GOTO 400,190 , 390 ,390 
190 GOS UB 1 310 :IF Z>2 THEN T-2 :T$- " 2 " 

GOTO 220 
200 PRINT :INPUT"OUTPUT TO TAPE DRIVE# II 

OR 2) 2{03 LEFT} ";T$ 
2 10 T-VALIT$) :IF T<l OR T>2 THEN 80 
220 PRINT :PRINT"P UT OUTP UT TAPE IN DRIVE 

# ";T$ :GOSUB 1390 
230 IF F$<>"" " THEN 260 
240 F$-"INVENTORY DATA" :IF Z>2 THEN F$-X 

$ 
250 PRI NT :PRI NT " DEFAULT FILENAME - "; F$ 



ATARI 400/800 APPLE II & 11+

EASY TO USE — Letter Perfect is a single load easy to use program. It is a menu driven, character orientated processor

with the user in mind. FAST machine language operation, ability to send control codes within the body of the program,

mnemonics that make sense, and a full printed page of buffer space for text editing are but a few features. Screen Format

allows you to preview printed text. Indented margins are allowed. Data Base Merge with DATA PERFECT by LJK, form

letters, accounting files and mailing labels only with MAIL MERGE/UTILITY by LJK. FEATURES - Proportional/

Incremental spacing * Right Justification * File Merging * Block movement * Headers * Footers * Print Multiple Copies *

Auto Page Numbering * Scroll forward/backward * Search and Replaces * Full cursor control * Underlining * Boldface *

Superscripts * Subscripts * Auto page numbering * Insert character/line * Delete character/line * Centering ■ Horizontal

tabs/changeable * Multifunction format line {line spacing - left margin - page width - lines/page — change fonts — top/

bot margin adjust) MUCH MORE! S149.95

ATARI VERSION 2.0 #2001
Compatible with Atari DOS. Uses proportional font, right justified with Atari 825/Centronics" 737, 739 printers. Uses

EPSON MX' Series + Graftrax/italicized font. Can mix type fonts on same page; mix boldface and enhanced font in same

line with justification. Can be used with 16K A tari/400.

"Compared to the price of many other word processors, this package is a steal. It does everything the advertisement

claims and more. On top of this the software is very easy to use." A.N.A.L.O.G. MAGAZINE

APPLE VERSION 5.0 #1001
DOS 3.3 compatible - Use 40 or 80 column interchangeably (Smarterm - ALS; Videoterm-Videx; Full View 80 — Bit 3

Inc.; Vision 80 — Vista; Sup-R-Term - M&R Em.) Reconfigurable at any time for different video, printer, or interface.

USE HAYES MICROMODEM M*LCA necessary if no 80 column board, need at least 24 K of memory. Files saved as

either Text or Binary. Shift key modification allowed. Data Base Merge compatible with DATA PERFECT* by LJK.

"For $150, Letter Perfect offers the type of software that can provide quality word processing on inexpensive micro

computer systems at a competitive price." INFOWORLD

DATA PERFECT
T.M. LJK APPLE & ATARI

DATA BASE MANAGEMENT S99.95

Complete Data Base System. User orientated for easy and fast operation. 100% Assembly language. Easy to use. You may

create your own screen mask for your needs. Searches and Sorts allowed, Configurable to use with any of the 80 column

boards of Letter Perfect word processing, or use 40 column Apple video. Lower case supported in 40 column video.

Utility enables user to convert standard files to Data Perfect format. Complete report generation capability. Much More!

T.M. LJK $29.95

APPLE & ATARI
EDIT 6502
This is a coresident - two pass ASSEMBLER, DIS

ASSEMBLER, TEXT EDITOR, and MACHINE LANGU

AGE MONITOR. Editing is both character and line

oriented. Disassemblies create editable source files with

ability to use predefined labels. Complete control with 41

commands, 5 disassembly modes, 24 monitor commands

including step, trace, and read/write disk. Twenty pseudo

opcodes, allows linked assemblies, software stacking

(single and multiple page) plus complete printer control,

i.e. paganation, titles and tab setting. User can move

source, object and symbol table anywhere in memory.

Feel as it you never left the environment of BASIC. Use

any of the 80 column boards as supported by LETTER

PERFECT, Lower Case optional with LCG.

LJK DISK UTILITY APPLE S29.95

This menu driven program allows the user to manipulate a

variety of different file types. Binary, Text, and Source

files may be easily converted into each other. The pro

gram may be used with APPLESOFT*, VISCALC, and

other programs. These program files may be readily

adapted for multiple use including editing with LETTER

PERFECT word processings.

MAIL MERGE/UTILITY

This menu driven program combined with LETTER

PERFECT allows user to generate form letters and print

mailing labels. With the Atari, you may CONVERT

ATARI DOS FILES, or Visicalc files compatible for

editing with LETTER PERFECT. Utility creates Data

Base files for Letter Perfect.

LOWER CASE CHARACTER

GENERATOR $34.95

Lower Case Character Generator for the Rev. 7, Apple II

or 11+ computers. When installed, this Eprom will generate

lower case characters to the video screen. Lower case

characters set has two dot true descenders. Installation

instruction included. Manual includes listing of software

for full support and complete instructions for shift key

modification. Compatible with LETTER PERFECT.

LJK ENTERPRISES INC

P.O. Box 10827

St. Louis. MO 63129

(314) 846-6124

DEALER

INQUIRES

INVITED
I >

ENTERPRISECOMPUTER BASED SOFTWARE

Trademarks of; Apple Computer - Atari Computer - Epson America - Hayes Microcomputers — Personal

Software — Videx - Bit 3 Inc. — M&R Ent. — Advanced Logic Systems — Vista Computers

ATARI 400/800 APPLE II & 11+ 
EASY TO USE - Letter Perfect is a single load easy to use program. It is a menu driven , cha racter orientated processor 
with the user in mind. FAST machine language operation, ability to send control codes within t he body of the program, 
mnemonics that make sense, and a full printed page of buffer space for text editing a re but a few features. Screen Format 
allows you to preview printed text. Indented margins are al lowed. Data Base Merge with DATA PERFECT by UK. form 
letters, accounting f iles and mailing labels only with MAI L MERGE/ UTI LITY by U K. FEATURES - Proport ional l 
Incremental spacing " Right Justification ' F ile Merging " Block movement · Headers · Footers" Print Multiple Copies • 
Auto Page Numbering" Scroll forward /backward' Search and Replaces' Full cursor control - U nderlining - Boldface· 
Superscripts' Subscripts · A uto page numbering ' Insen character/line" Delete character/l ine' Cen tering" Horizontal 
tabs/changeable · Multifunction format line (line spacing - left margin - page width - l ines/page - change fonts - top/ 
bot margin adjust) M UCH MORE! $149.95 

ATARI VERSION 2.0 #2001 
Comparible with Atari DOS. Uses proportional font, righ r justified with Atari 825/Centronics" 737, 739 printers. Uses 
EPSON MX· Series + Graftrax li ra/icized font. Can mix type fonts on same page; mix boldface and enhanced font in same 
line with justification. Can be used with 16K Arari/400. 

" Compared to the price of many other word processors, this package is a steal. It does everything the adverti semen t 
claims and more. On top of th is the software is very easy to use." A.N.A.L.O.G. MAGAZINE 

APPLE VERSION 5.0 #1001 
DOS 3.3 compatible - Use 40 or 80 column interchangeably fSmart erm - ALS; Videoterm·Videx; Fu ll View 80 - Bit 3 
Inc.; Vision 80 - Vista; Sup·R-Term - M&A Ent.) Reconfigurab le at any time for different v ideo, prin ter, or interface. 
USE HAY ES MICRDMDOEM II · LCA necessary jf no 80 column board, need at least 24 K of memory. Fil es saved as 
either Tex t or Binary. Shift key modification allowed. Data Base Merge compatible with DATA PERFECT· by LJK . 

"For $150, Letter Perfect offers the type of software tnat can provide quality word processing on inexpensive micro· 
computer systems at a competitive price." INFOWOR LO 

DATA PERFECT T.M. LJK APPLE & ATARI 
DATA BASE MANAGEMENT $99.95 

Complete Data Base System. User or ientated for easy and fast operat ion . 100% Assembly language. Easy to use. You may 
create your own sc reen mask for your needs. Searches and Sorts al lowed, Configu rable to use with any of the 80 co lumn 
boards of Letter Perfect word processing, or use 40 column Apple video. Lower case supported in 40 co lumn video. 
Utility enab les user to convert standard files to Data Perfect format. Complete report generation capability . Much More! 

EDIT 6502™LJK 
T his js a coresident - two pass ASSEMBLER , DIS
ASSEMBLER, TE X T EDITOR, and MACHINE LANGU · 
AGE MONITOR. Ed iting is both character and tine 
oriented . Disassemblies create ed itable source files with 
abi lity to use predefined labels. Complete cont rol with 41 
commands, 5 disassembly modes, 24 monitor commands 
including step, trace, and read /write disk. Twenty pseudo 
opcodes, allows l inked assembl ies, software stacking 
(single and multiple page) plus complete printer co ntrol, 
i.e. paganation. t itles and tab setting. User can move 
source, object and symbol table anywhere in memory. 
Feel as if you never left the environment of BAS IC . Use 
any of the 80 column boards as suppOrted by LETTER 
PERFECT, Lower Case optional with LCG . 

LJK DISK UTI LlTY APPLE S29.95 
Th is menu driven program allows the user to manipulate a 
variety of d i fferent file types. Binary, Text , and Source 
fi les may be easily converted in to each other. The pro· 
gram may be used with APPLESOFT- , VISCALC· , and 
other programs . These program files may be readily 
adapted for multiple use including ed iti ng w ith LETTER 
PERFECT word processings. 

COMPUf[R BASED SOFT WARE ENTER PRISES 

MAl L MERGE/UTILITY 
$29.95 

APPLE & AlARI 
Th is menu dr iven program combined wi th LETTER 
PERFECT allows user to generate fo rm letters and print 
mailing labels. With the Atari, you may CONVERT 
ATARI DOS FILES, or V isicalc files compatib le for 
editing w ith LETTER PERFECT, Uti lity creates Data 
Base files for Letter Perfect. 

LOWER CASE CHARACTER 
GENERATOR $34.95 

"!!'()I+ - ,SI234S67,";(-)1IA1CDEFG HIJ Opg stU~WRVZt']._ abcd.fthijkl"no 
~.... YXYZ{) 

Lower Case Character Generator fo r the Rev. 7, Apple II 
or 11+ computers. When installed, th is Eprom will generate 
lower case cha racters to the vi deo screen. Lower case 
characters set has two dot true descenders. Ins tallat ion 
instruc t ion included. Manual includes listing of software 
for full support and complete instruct ions fo r shift key 
modification. Compatible with LETTER PERFECT. 

LJK ENTERPRISES INC. 
PO Box 10827 

SL Louis, MO 63129 
(3 14) 846·6124 

DEALER 
INQUIRES 
INVITED 

' Trademarks of : Apple Computer - Atari Computer - Epson America _ Hayes Microcompute rs _ Personal 
Software - Videx - Bit 3 Inc. - M&R Ent. - Advanced Logic System s - Vista Computers 
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260

270

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

480

490

500

510

520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

670

PRINT :PRINT"IS OUTPUT TAPE POSITIONS

D"; :GOSUB 1360 :IF R$="Y" THEN "

340

PRINT :INPUT"NUMBER OF FILES TO SKIP '

M03 LEFT}";R$:R=VAL(R$) :IF R<

1 THEN 80

GOSUB 1310 :PRINT :PRINT"POSITIONING '

OUTPUT TAPE

OPEN 2,T,0

GOSUB 1290 :IF C=0 THEN 300

CLOSE 2 :IF C=2 THEN 580

R=R-1 :IF R>0 THEN 290

PRINT :PRINT"OUTPUT TAPE IS NOW POSIT

IONED" :GOSUB 1400 :PRINT

OPEN 2,T,1,F$ :IF Z=3 THEN 600

IF Z=4 THEN 650

GOSUB 940 :IF C>0 THEN GOSUB 1180 :GO

TO 360

CLOSE 2 :PRINT"{CLEAR}{REVjEND OF MOD

E #2{OFF} DONE WRITING DATA FIL

E

GOSUB 1340 :GOTO 590

GOSUB 1310 :T=1 :T$="1" :GOTO 430

PRINT"{CLEAR}{REVjMODE #1{OFF} READ '

DATA FILE FROM TAPE" :GOSUB 1340

PRINT :INPUT"INPUT FROM TAPE DRIVES (

1 OR 2) 1{03 LEFT}";T$ :T=VAL(

T$)

IF T<1 OR T>2 THEN 80

PRINT"{DOWN}PUT INPUT TAPE IN DRIVE #

";T$ :GOSUB 1390

IF F$="^" THEN F$="" :PRINT :PRINT"RE

ADING NEXT FILE ON TAPE

OPEN 1,T,0,F$ :X$=""

IF Z>2 THEN 190

IF C>1 THEN 550

IF C>0 THEN 560

IF C>1 THEN 560

IF C>0 THEN 560

IF C>1 THEN 560

IF C>0 THEN 560

GOSUB 1220

GOSUB 1140

GOSUB 1220

GOSUB 1150

GOSUB 1220

GOSUB 1150

GOSUB 1350

GOSUB 1460 :IF R$O"D" THEN 470

PRINT"{CLEAR}{REVlEND OF MODE #1{OFF}

DONE READING DATA FILE" :PRINT

CLOSE 1 :GOSUB 1350

IF C=l THEN PRINT"END OF DATA FILE!

IF C)l THEN PRINT"TAPE READ ERROR { S

TATUS ="ST")

GOSUB 1400 :GOTO 80

19$="" ;GOSUB 1310 :PRINT"{REV}PLEASE

WAIT{0FF} ****** COPYING DATA

FILE1

GOSUB 1220 :IF C>1 THEN 860

IF Z=4 THEN IF LEFT5(IS,LEN{19$))=195

THEN GOSUB 1310 :GOTO 660

GOSUB 1180 :IF C=l THEN 860

IF Z=3 OR I9$<>"" THEN 610

GOSUB 1220 :IF C>1 THEN 860

GOSUB 1310 :GOSUB 1150 :G0SUB 1340 :P

RINT"DESIRED ACTION:" :PRINT

PRINT" 1 = COPY THIS ITEM, NO CHANGE

690 PRINT" 3 = INSERT ITEMS BEFORE THIS

ONE

700 PRINT" 4 = SEARCH & COPY TILL ITEM F

OUND" :PRINT

710 PRINT"ACTION ? ";

720 GOSUB 1440 :R=VAL(R$) :IF R<1 OR R>4

THEN 720

730 PRINT R$

740 PRINT"OK" :I9$="" :ON R GOTO 630,750,

770,800

750 IF C=l THEN 860

760 GOTO 650

770 I9$=I$ :W9$=W$ :M9$=M$ :S9$=S$ :D9$=D

$ :V9$=V$ :C9=C

780 GOSUB 940 :IF C>0 THEN GOSUB 1180 :GO

TO 780

790 I$=I9$ :WS=W95 :M$=M95 :S$=S9$ :D$=D9

$ :V$=V9$ :C=C9 :G0T0 660

800 GOSUB 1310 :PRINT"ALL ENTRIES WILL BE

COPIED UNTILL

810 PRINT :PRINT"DESIRED ITEM IS FOUND;

820 PRINT"{02 DOWN}ENTER ITEM TO SEARCH F

OR:

830 INPUT" ^{03 LEFT}";I9$

840 IF 19$="^" THEN 19$="" :PRINT"{03 DOW

DOWN}SEARCH ABORTED" :GOTO 660

850 PRINT"{03 DOWN}SEARCHING" :GOTO 620
860 IF Z=3 THEN 570

870 GOSUB 1310 :IF C>1 THEN 580

880 PRINT"END OF INPUT FILE!

890 PRINT :PRINT"D0 YOU WANT TO ADD ANY E

NTRIES TO THE

900 PRINT :PRINT"END OF THE DATA FILE";

910 GOSUB 1360 :IF R$="N" THEN 590

920 GOSUB 940 :IF C>0 THEN GOSUB 1180 :GO

TO 920

930 GOSUB 1310 :GOTO 590

940 C=0 :PRINT"{CLEAR}ENTER ITEM INFORMAT

ION:" :PRINT

950 PRINT"D = DONE ENTERING DATA

960 PRINT"E = ERROR, RESTART ENTIRE ITEM

970 PRINT :PRINT"D0 NOT USE ',' OR ':' WI

THIN THE DATA

980 PRINT :PRINT"PRESS {REV}RETURN{OFF} A

FTER EACH ENTRY

990 GOSUB 1340 :INPUT"{REV}ITEM{OFF} ?{

04 LEFT}";I$ :IF I$="E" THEN 940

?{03 LEFT}";W$

?{03 LEFT}",-M

1000 IF I$="D" THEN RETURN

1010 INPUT"{REV}MAKE{OFF}

:IF W$="E" THEN 940

1020 IF W$="D" THEN RETURN

1030 INPUT" {REV}MODEL{OFF}

$ :IF M$="E" THEN 940

1040 IF M$="D" THEN RETURN

1050 INPUT"{REV}SERIAL#/ID{OFF} ?{03 LEF

LEFT}";S$ :IF S$="E" THEN 940

1060 IF S$="D THEN RETURN

1070 INPUT"{REV}DATE ACQ'D{OFF} (MONTH/DAY

/YEAR) ?{03 LEFT}";D$ :IF D$="

E" THEN 940

1080 D$=LEFT$(D$,8) :IF D$="D

1090

680 PRINT" 2 = DELETE THIS ITEM

INPUT"{REV}$VALUE{OFF}

V$ :IF VS="E" THEN 940

1100 IF V$="D" THEN RETURN

THEN RETURN

?{03 LEFT}";
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260 PRINT :PRINT"IS OU TPUT TAPE POSITIONE 
0 "; :GOSUB 136~ : IF R$="Y" THEN -
340 

270 PRINT :INPUT " NUMBER OF FILES TO SKIP -
" (03 LEFT}";R$:R=VAL(R$) : IF R< 

1 T HEN 80 
280 GOSUB. 1310 :PRINT :PRINT"POSITIONING -

OUTPUT TAPE 
290 OPEN 2 ,T, 0 
300 GOSUB 1 290 :IF C=0 THEN 300 
310 CLOSE 2 :IF C=2 THEN 580 
320 R=R-1 :IF R>0 THEN 290 
330 PRINT :PRINT"OUTPUT TAPE IS NOW POSIT 

I ONED " :GOSUB 1400 : PRINT 
340 OPEN 2 , T ,1, F$ :IF Z=3 THEN 600 
350 IF Z=4 THEN 650 
360 GOSUB 940 :IF C>0 THEN GOSUB 1180 :GO 

TO 360 
370 CLOSE 2 :P RIN T" {C LEAR} {REV}END OF MOD 

E #2{OFF} DONE WRITING DATA FIL 
E 

380 GOSUB 1340 : GOTO 590 
390 GOSUB 1310 :T=l :T$="l" :GOTO 430 
400 PRI NT " {C LEAR} {REV}MODE 11{OFF} READ

DATA FILE FROM TAPE " :GOSUB 1340 

410 PRINT :INPUT"INPUT FROM TAPE DRIVE# 
1 OR 2) l{03 LEFT} ";T$ :T=VAL( 
T$) 

420 IF T<l OR T>2 THEN 80 
430 PRINT"{DOWN}PUT INPU T TAPE I N DRIVE # 

"; T$ : GOSUB 1390 
440 

450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 , 

IF F$=""" THEN F$="" : PRINT :PRINT"RE 
ADING NEXT FILE ON TAPE 

OPEN 1,T,~,F$ : X$= II" 
IF Z>2 THEN 190 
GOSUB 1220 :IF C> l TBEN 550 
GOSUB 1140 :IF C>0 THEN 560 
GOSUB 1220 :IF C>l THEN 560 
GOSUB 1150 :I F C>0 THEN 560 
GOSUB 1220 :I F C> l THEN 560 
GOSUB 1150 :IF C>0 THEN 560 
GOSUB 1350 
GOSUB 1460 : IF R$<>"D" THEN 470 
PRINT" {CLEAR} {REV}END OF MODE #l{O FF} 

DONE READ I NG DATA FILE " :PRI NT 

560 CLOSE 1 :GOSUB 1350 
570 IF C=l THEN PR I NT " END OF DATA FILE ! 
580 IF C>l TH EN PRINT" TAPE READ ERROR ( S 

TATUS ="5T II
) 

590 GOS UB 1400 :GOTO 80 
600 19 $="" : GOSUB 13 10 :PRINT"{REV}PLEASE 

WAIT{OFF} ****** COPYING DATA 
FILE! 

610 GOS UB 1220 :IF C>l THEN 860 
620 IF Z=4 THEN IF LEFT$(I$,LEN(I9$))=I9$ 

THEN GOSUB 1 310 :GOTO 660 
630 GOSUB 1180 : IF C=l THEN 860 
640 IF Z= 3 OR 19$<>"" THEN 610 
650 GOSUB 1220 :IF C>l THEN 860 
660 GOSUB 1310 :GOSUB 11 50 :GOSUB 1340 :P 

RINT"DESIRED ACT I ON :" :P RI NT 
6 70 PRINT" 1 COPY THIS ITEM, NO CHANGE 

680 PRINT" 2 = DELETE THI S ITEM 

690 PRINT" 3 
ONE 

INSERT ITEMS BEFORE THIS -

700 PRINT" 4 SEARCH & COPY TILL ITEM F 
DUNO" : PRINT 

710 PRINT"ACTION ? "; 
720 GOSUB 1440 : R=VAL(R$) :I F R<l OR R>4 -

THE N 720 
730 PRINT R$ 
740 PRINT"OK" :19$="" I ON R GOTO 630 , 750 , 

770 , 800 
750 IF C=l THEN 860 
760 GOTO 650 
770 19$=1$ :W9$=W$ : M9$ =M$ :S9$=S$ :D9$=D 

$ : V9$ =V$ :C9=C 
780 GOS UB 940 :IF C>0 THEN GOSUB 1180 :GO 

TO 780 
790 1$=19$ : W$ =W9$ :M$=M9$ :S$=S9$ : D$=D9 

$ :V$ =V9$ :C=C9 : GOTO 660 
800 GOS UB 1310 :PRINT" ALL ENTRIES WILL BE 

COPIED UNTILL 
810 PRINT :PRINT"DESIRED ITEM IS FOUND ; 
820 PRINT"{02 DOWN}ENTER ITEM TO SEARCH F 

OR: 
830 INPUT " " {03 LEFT} ";I9 $ 
840 IF I9$= ""T THEN 19$ ="" :PRINT" {03 DOW 

DOWN}SEARCH ABORTED " : GOTO 660 
850 PRINT " {03 DOWN}SEARCHING " : GOTO 6 20 
860 IF Z=3 THEN 570 
870 GOSUB 1310 :IF C>l THEN 580 
880 PRINT"END OF INPUT FILE! 
890 PRINT :PRINT"DO YOU WANT TO ADD ANY E 

NTRIES TO THE 
900 
910 
920 

9 30 
940 

9 50 
960 
970 

980 

990 

PRINT : PRINT " END OF THE DATA FILE "; 
GOSUB 1360 :I F R$= "N" THEN 590 
GOSUB 940 :IF C>0 THEN GOSUB 1180 :GO 

TO 920 
GOSUB 1310 : GOTO 590 
C=0 :PRINT"{CLEAR}ENTER ITEM INFORMAT 

ION :" :PRINT 
PRINT"D = DONE EN TERING DATA 
PRINT"E = ERROR , RESTART ENTIRE ITEM 
PRINT :PRI NT " DO NOT USE ',' OR '.' WI 

THIN TH E DATA 
PRINT : PRINT "PRESS {REV}RETURN {OFF} A 

FTER EACH ENTRY 
GOSUB 1340 :INPUT" {REV}ITEM{OFF} ?{ 

04 LEFT}";I$ :IF I$="E" THEN 940 

1000 IF I$= "D" THEN RETURN 
1010 INPUT"{REV}MAKE{OFF} ?{03 LEFT}";W$ 

:IF W$= " E" THEN 940 
1020 IF W$ =" D" THEN RETURN 
10 30 INPUT"{REV}MODEL{OFF} ?{03 LEFT}";M 

$ :IF M$ ="E" THEN 940 
1040 IF M$= "D" THEN RETURN 
1 050 INPUT "{ REV}SER I AL#/ID{OFF} ?{03 LEF 

LEFT}";S$ :IF S$=" E" THEN 940 
1 060 IF S$= "D THEN RETU RN 
1070 INPUT"{REV}DATE ACQ 'D {OFF } (MONTH/DAY 

/YEAR) ?{03 LEFT } "; D$ :IF D$= " 
E" THEN 940 

1 080 D$=LEFT$(D$,8) : IF D$ =" D" THEN RETURN 

1090 I NPUT" {REV}$VALUE{ OFF } ?{03 LEFT}"; 
V$ :IF V$="E" THEN 940 

110 0 IF V$="D" THEN RETURN 



PROGRAM STORE

Crush.CrumHe
and Chomp!

From Epyx

It's a monster movie, and you are the mon

ster! You can be The Clob, Kraken, Mantra,

Mechismo, Arachnis, or CosiiiUa — or even

design your own "custom" monster [disk ver

sion only). This hilarious action game is

loaded with graphics and sound as you prac

tice your villany. With 6 monsters, U cities,

and 5 game objectives, you get a choice of

more than 100 possible scenarios. A monster's

life is not all carnivorous crunching, though:

The combined resources of the police, sci

ence, and armed forces are bent on your

destruction.

32K disk...S29.95

THRU MARCH 15ONLY- Pay Just S25.«5!

GHOST
UNTER

From Arcade Plus

The exciting haunted house/maze game where

you must get the ghosts before they get you!

When you eat the pulsating "energizers," the

ghosts start pulsating and become vulnerable

to your attack. 51 different game variations

keep things interesting. Play alone or in the

"head-to-head" mode.

16K tape $29.95 1 SK disk $31.95

Save $$on Popular Programs for Atari
LIMITED TIME OFFER

Now through March 15, take advantage of our price reduction on these popular programs

FILE MANAGER 800
From Synapse Software

An extremely powerful and versatile database

manager for use in both professional and per

sonal applications. You define the format of

the records to be filed and FILE MANAGER

800 gives you full control over sorting,

searches, and retrieval. You can store up to

1000 records on each disk and the program

will allow up to four drives. Access to any

record takes less than 1.5 seconds, and most

commands can be entered with self prompting

single keystrokes.

Atari (HOK disk).. .$94.95

THRU MARCH 15 ONLY: Pay Just $80.70!

Programs for

AATARI
noo'Boo

-.Q Unless Otherwise Noted

PERSONAL

FINANCE

From Computari

A comprehensive personal/small business

budget organizer that's more than just a

checkbook balancer. Works for both check and

cash and will allow up to 100 transactions per

month. One check can be divided into several

categories to avoid the problem usually assoc

iated with charge card and department store

checks. The report printer works with most

popular printer's and will give printouts of

Tabulations, Check Search, and Check Re

conciliation categories. Get a grasp on your

finances, order PERSONAL FINANCE now.

32K disk...$49.95

THRU MARCH 15 ONLY: Pay Just $42.15!

By John Harris from On-Line

If you like arcade games with action, you'll

love JAWBREAKER. Guide your chompers

through a , candystore maze, eating "wi-

fesavers" as you go. You are pursued by var

iously colored "smilies," determined to knock

your teelh out. Eat a jawbreaker and the

"smilies" turn to blue "frownies," and you can

eat them! It's one of the best examples of

Atari graphics and sound we've seen -- you'll

love it!

J6K disk...S29.95

Visit our other stores: Seven Corners

SAMMY

the Sea Serpent
From PDI

A great way to introduce young children

(ages « and up) to your Atari computer.

Speech, music, motion and color hold

youngsters attention. As the story is read,

the child is asked to use the joystick to move

Sammy about. As Sammy's tasks are com

pleted, the storyteller goes on to new ones.

Side two has additional games for the child to

play with Sammy.

16K tape...$16.95

OUTLAW/HOWITZER
From Atari Prog. Exchange

Two super arcade games in one proaram!

OUTLAW transports you to the old west,

where you are engaged in a Shootout on the

open plains. You can hide behind the cacti

that are scattered about, but if you get shot

10 times it's a one way ticket to Boot Hill,

Pardner,

You command a tank in HOWITZER. You're

facing an opposing tank across a river and

must fire 10 hits to win. Both games can be

played against the computer or a friend, and

(here are several handicap options available.

16K tape.. .$14.95 21K disk. . .$17.95

SoftPorn Adventure
By Charles Benton from On-Line

You're in a sleazy bar in the notorious town of

"Las Vagueness." With S1000 in your pocket,

you set out to fulfill your erotic fantasy of

seducing 3 women before you leave town. The

casino, with its blackjack £ slot machines, is

the only source of money. The women and

other bizarre pleasures might be found any

where. NOTE: R-RATED PROGRAM, NOT

FOR MINORS.

40K disk...S29.95

Center- Falls Church,VA & W. Bell Plaza

the EE3I

Assembler

ASSEMBLER

BOOK

ATARI ASSEMBLER BOOK

By Don 6 Kurt Inman

While the ATARI ASSEMBLER CARTRIDGE

comes with an operating manual, it assumes

that you already know assembly language. If

you're new to the Atari or its 6502 processor,

this book is a must. The Inmans guide you

through the rudiments of this fascinating

type of programing in clear, easy steps. In

cludes full listing and description of 6502

mnemonics and addressing modes.

S12.95

Some Common

BASIC
Programs

Atari Edition

By Poole, Borchers £ Cook from Osborne

From "Alphabetizing" to "Withholding Taxes"

-- this book contains 75 program listings for

solutions to common (and not-so-common)

problems. Finance, math, statistics, projec

tions, and household utilities are included.

With complete listings, sample runs, and des

criptions, you needn't be a programmer to

benefit from this book.

200 pages...$14. 95

■ 6600 Security Blvd.- Baltimore, MD

TO ORDER CALL TOLL FREE 800 424-2738

MAI L ORDERS: Send check or M.O. for total purchase

price, plus S1.00 postage & handling. D.C. residents, add

6% tax. Charge card customers: include all embossed

information on card.

THE PROGRAM STORE
4200 Wisconsin Avenue NW, Dept.U02 Box 9609

Washington, D.C. 20016

~HEPROGRAM STORE , CALL TOLL FREE 
800424-2738 

Save $$ on Popular Programs for Atari 

Crush, Crumble 
and Chomp 1 

LIMITED TIME OFFER 
Now through Ma r ch 15, take advantage of our price reductio., on these popular programs 

From Epyx 
It 's a monster movie, and you are the mon 
ster ! You Ciln be The Gl ob, Krake n , Ma ntra, 
Mechismo, Arachnis, or Cosh ilia -- or even 
design your own "custom" monster (disk ver 
sion only). T h i s hi larious action game is 
loa ded with graphics and sound as you prac
tice your v iltany . With 6 mon sters , li c ities , 
and 5 game ob jectives, you ge t a choice o f 
more than 100 pos s ible scenarios. A monster's 
life i s not all carnivorou s crunch ing, thou gh : 
The combined resources of the police, sci 
ence, and armed forces are bent on your 
destruction. 

FILE MANAGER 800 
From Synapse Software 
An extremely powerful and versati le database 
manager for use In both professiona l and per
sonal appl ication s. You define the format of 
the records to be filed and FILE MANAGER 
800 gives you futl control over sorting, 
searches, and retrieval. You can store up to 
1000 records on each disk and the program 
will allow up to four drives. Access to any 
record takes less t han 1.5 seconds, and most 
commands ca n be ente red with self- prompt ing 
single key strokes. 

Alari (QOK disk ) ... S9'1 .95 

THRU MARCH 15 ONLY : Pay Just $80. 70! 

32K di sk ... S29.95 ~ 

L
T_H_R_U_M_A_R_C_"_1S_0_N_L_Y_' _P_,_Y_J_U_,_,_,_,_,_,_, _,, ___ -I ·~ . I==: Programs for 

!;l ""-ATARI 
GHOST '100 / 800 

.---,~ ij:UNTER 
:tJ: UI I 0 P:i ~C'" I jj 
H rl [!] H :~ 
~ J. ~ . I " 0 
1-::1 I : 0 
, . I:.:· .:.:' 

'---0 Unless Otherwise Noted 

SAMMY 
the Sea Serpent 

From POI 
A great way to introduce young child ren 
(ages q and up) to your Atarl computer. 
Speech. mu sic, motion and color hold 
youngsters a ttent ion . As the s tory is read . 
the ch ild is asked to use the joystick to move 
Sammy aboul. As Sammy's tasks are com 
pleted, the s torytell e r goes on to new ones . 
Side two ha s addit ional games for the child to 
play with Sammy. 

16K tape ... $16 . 95 

~~~me~~~~~: ~~uuSnted house /ma ze game where OUTLAW IHOWITZER 
you mu st get the g hosts before they get you! 
When you eat the pul sati ng "energ izers," the 
ghosts s tart p u lsa ting and become vu lnerable 
to your attack. 51 different game va riation s 
keep things interesting. Play alone or In the 
"head- to- head" mode. 
16K tape 529.95 16K disk $34 .95 

1~ H,· ~Jij 
~J)!~1 2.. c )~)I1~ 
?\Il' ~l'll 

V / @ 1\ "- ~. 
By Joh n Harrlsfrom On - Line 
If you like arcade games with act ion. you'll 
love JAWBREAK ER. Guide your c hompers 
through a . candy s tore maze. eating "wi 
fesavers" as you go. You are pursued by var
iously colored "smi lies," determined to knock 
your teeth out. Eat a jawb reaker and the 
"smilies" turn to blue "frownles," and you ca n 
eat them! It's one of the best examples of 
Ata r i graphics and sound we've seen -- you'll 
love it! 

From Alari Prog . Exchange 
Two super arcade games in one proaram ! 
OUT LAW tran spor ts you to the old west, 
where you are engaaed in a shootout on the 
open plains. You can h ide behind the cacti 
that are scattered about, but if you get shot 
10 t imes it's a one- way ticket to Boot Hill, 
Pardner. 
You command a tank in HOWITZER. You're 
faci ng an opposin g tank across a river il nd 
must fire 10 hit s to win. Both g ames can be 
p layed " ga in st the computer or a fr iend, and 
the re arc several handicap options avai lable. 

16K tape, .. SIIl.95 2'1K disk . .. SI7.95 

SoftPorn Adventure 
By Charles Benton from On - line 
You're in a sleazy bar in the notorious town of 
"La s Vagueness. " With 51000 in your pocket . 
you set out to fu lfill your e rotic fantasy of 
seducing 3 women before you leave tow n. Th e 
cilsino, with its blackjack t s lo t machines, is 
the only source of money. The women and 
other bizarre pleasu res migh t be found any
where . NOTE : R- RA T ED PROGRAM, NOT 
FOR MINORS. 

PERSONAL 
FINANCE 

From Compu tarl 
A comprehen sive pe r sonal / small business 
budget organizer that 's mor e than just a 
checkbook ba la nce r. Work s fo r both check and 
cash and will allow up 10 100 t ransaction s per 
month. One c heck can be divided into several 
ca tegories to avoid the problem u sually assoc 
ia ted with charge card and department s tore 
checks . The report printe r work s with mos t 
popular p rinter s and wit! g ive printouts of 
Tabulations, Check Search. and Check Re
conciliation categories. Get a g rasp on your 
finances, order PERSONAL F INANCE now. 

32K disk ... 5119. 95 

THRU MARC H lSONLY : Pay Ju st SII2 .Q5! 

ASSEMBLER 
r=. ,""'he ""'LllJ:lI§§. "jj1 BOOK 

Assembler 

L~ I'"'"f'"~\ '-"----
ATARI ASSEMB LER BOOK 

By Don & Kurt Inman 
While t he ATARI ASS EM BLER CART RIDGE 
comes with an operating man ual, it assumes 
that you already know assembly language. If 
you' re new to the Alari or it s 6502 processor, 
thi s book is a must. The Inmans guide you 
throuah the rudimen ts of this fa scina t ing 
type of programing in clear, easy s teps. In
cludes full li s ting and description of 6502 
mnemonics and addressing modes. 

S 12.95 

Some Common 
BASIC 

Programs 
AtariO Edition 

By Poole, Borchers & Cook from Osborne 
From "Alp habetizing" to "Withholdi ng Taxes" 
-- this book contains 75 program listings for 
sol utions to common (and not- sa- common) 
problems. Finance. math, statistics, projec
tion s, and household utilities are included . 
Wit h comple te listings. sample ru n s, and des
c ri ptions. you needn't be a programmer to 
benefit from thi s book. 

16K disk ... S29 . 95 IIOK di sk ... S29.95 200 pages, .. SIIl.95 
Vis it our other stores: Seven Corners Center' Falls Church, VA & W. Bell Plaza' 6600 Security Blvd. ' Baltimore, MD 

IC3CI. TO ORDER CALL TOLL FREE 800 424·2738 For information I 
Call (202) 363-9797 

MAIL ORDERS: Send check or M.D. for total purchase 
p rice, pl us $1.00 postage & handling. D.C. residents, add 
6% tax. Charge card customers: include all e mbossed 
in formation on card. 

THE PROGRAM STORE 
4200 Wisconsin Avenue NW, Dept,U02 

Washington, D.C. 200]6 
Box 9609 
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1110 GOSUB 1140 :GOSUB 1340

1120 PRINTTS THIS ENTRY CORRECT"; :GOSUB '

1360 :IF R$="N" THEN 940

1130 C=l :RETURN

1140 PRINT"{CLEAR}";

1150 PRINT"{REV}ITEM:{OFF} "; 1$ :PRINT"{RE

REV}MAKE:{OFF} "; W$

1160 PRINT"{REV}MODEL:{OFF} ";M$ :PRINT"{R

REV}SERIAL#/ID:{OFF} ";S$

1170 PRINT"{REV}DATE ACQ'D:{OFF} "D$;TAB(2

2);"{REV}VALUE:{OFF} $";V$ :PRIN

T :RETURN

1180 X$=I$ :GOSUB 1200 :X$=W$ :GOSUB 1200 '

:X$=M$ :GOSUB 1200

1190 X$ = S$ :GOSUB 1200 :X$=D$ -.GOSUB 1200 '

:X$=V$

1200 PRINT#2,X$

1210 RETURN

1220 GOSUB 1290 :I$=X$ :IF C>0 THEN RETURN

1230 GOSUB 1290 :W$=X$ :IF C>0 THEN RETURN

1240 GOSUB 1290 :M$=X$ :IF C>0 THEN RETURN

1250 GOSUB 1290 :S$=X$ :IF C>0 THEN RETURN

1260 GOSUB 1290 :D$=X$ :IF C>0 THEN RETURN

1270 GOSUB 1290 :VS=X5 :IF C=2 THEN C=l

1280 RETURN

1290 C=0 :INPUT#1,X$ :IF ST>0 THEN C=3 :IF

ST=64 THEN C=2

1300 RETURN

1310 IF Z=2 THEN PRINT"{CLEAR}{REV}MODE #2

{OFF} WRITE NEW DATA FILE ON TA

PE

1320 IF Z=3 THEN PRINT"{CLEAR}{REV}MODE #3

{OFF} COPY DATA FILE, 'REQ'S 2 T

APES

1330 IF Z=4 THEN PRINT"{CLEAR}{REV}MODE #4

{OFF} EDIT DATA FILE, REQ'S 2 T

APES

1340 PRINT

1350 PRINT"CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

CCCCCCCC" :PRINT :RETURN

1360 PRINT" (Y/N) ? ";

1370 GOSUB 1440 :IF R$O"Y" AND R$O"N" TH

EN 1370

1380 PRINT R$. :RETURN

1390 INPUT"{DOWN}FILENAME < {REV}RETURN{OF

OFF} > ^{03 LEFT}";F$ :RETURN

1400 CLOSE 1 :CLOSE 2

1410 IF Z>2 THEN PRINT :PRINT"DEPRESS {REV

REV}STOP{OFF} ON BOTH TAPE DRIVE

S" :GOTO 1430

1420 PRINT :PRINT"DEPRESS {REV}STOP{OFF} 0

N TAPE #"T$

1430 PRINT"{DOWN}HIT ANY KEY WHEN READY TO

CONTINUE"; :GOTO 1470

1440 GET R$ :IF R$="" THEN 1440

1450 RETURN

1460 PRINT :PRINT"HIT ANY KEY TO CONTINUE,

D=DONE";

1470 GOSUB 1440 :PRINT :PRINT"OK" :RETURN

Program 2: Atari Version

10 REM INSURANCE INUENTORY
20 REM ROBERT H. BAKER ATCO, NJ

30 REM ATARI UERSION (C) 1981

46 REM SftALL SYSTEMS SERUICES, INC.

58 REM

68 OPEN #2.-4,0,"K:"

70 DIM T$(i),X$(88),I$<88>,W$(8@},11$<8@)

8@ GRAPHICS y = ? » INSURANCE INUENTORY

PROGRAM !i
96 PRINT "Desired Prosrara mode-"

190 ? ■'< "0 = Done"

118 ? ul = Read Data"

120 ? "2 = tt*ite Hew Data File"
159 GOSUB 1340 = ? :? "Mode? n;

160 GOSUB 1440=IF R=48 THEM END

17S R=R-48-IF R<1 OR R>2 THEN 168

180 2=R:GN R GOTO 480.196
190 ? u CCLEAR:; I HODE #2 I WRITE NEW DATA

FILE11

200 TRAP 200:? "{DOWN}Number of -files to

skip"*'INPUT R-TRAP 40008 = IF R<1 THEN 3

48

210 ? "{DOWJ-Kut tape in drive, press PL

AY"

228 ? "then press I RETURN!."

236 IF PEEK<764>=255 THEN 230
270 ? "{CLEAR} I MODE #2 1 WRITE HEW DATA

FILE"

288 ? "CQQIWPositionins output tape. . ."

299 TRAP 3IB-Cff€H #ii4^0/.'C="

380 GOSUB 1290 :IF O0 THEN 380

318 CLOSE #1 = IF C=2 THEN 580

328 R-K-l-IF R>8 THEN 290

330 ? :? "Output tape is now positioned.

OKMO":GGSUB 1488^?

340 ? "Press PLAY & RECORD, press SRETUR

Hi."

35S OPEN #1,3,8.1!C:1!

355 FOR 1=1 TO 128 = PUT #1,32 ='NEXT I

36m GOSUB 948: IF c>8 THEM GOSUB 1188'GOT

0 368

370 CLOSE #1*? "{CLEAR:■ |END OF MCC£ #2i

Done writing data file"

330 GOSUB 1348=GOTO 598
489 ? "{CLEAR}!MODE #11 READ DATA FILE

FROM TAFE'^bOSUB 1340

436 ? "CDOWrOPut input, tape in drive, pr

ess iPLAYl, then press iRETURNi.i!

459 TRAP 560:QPEN #1,4,8,"C^" =X$=IIU =FOR

1=1 TO 123 = GET #1,R^£XT I: TRAP 40890

460 ? "{DDNrOReadine next file on tape."

470 GOSUB 1228 = IF CM THEN 558

32 COMPUTEI Februorv. 1982.lssue 21 

1110 GOSUB 1140 :GOSUB 1340 
1120 PRINT"IS THIS ENTRY CORRECT "; :GOSUB -

1360 :IF R$="N" THEN 940 
1130 C=l :RETURN 
1140 PRINT"{CLEAR}"; 
1150 PRINT"{REV}ITEM:{OFF} ";1$ :PRINT"{RE 

REV}MAKE:{OFF} ";W$ 
1160 PRINT"{REV}MODEL:{OFF} ";M$ :PRINT"{R 

REV} S ERIAL#/ID:{OFF} ";5$ 
1170 PRINT"{REV}DATE ACQ'D:{OFF} "D$;TAB(2 

2); " {REV}VALUE:{OFF} $ ";V$ :PRIN 
T : RETURN 

1180 X$=I$ :GOSUB 1200 :X$=W$ :GOSUB 1200 -
: X$=M$ :GOSUB 1200 

1190 X$=S$ :GOSUB 1200 :X$=D$ :GOSUB 1200 -
: X$=V$ 

1 200 PRINT#2,X$ 
1210 RETURN 
1220 GOSUB 1290 : I$=X$ :IF C>0 THEN RETURN 

1230 GOSUB 1290 :W$=X$ :IF C>0 THEN RETURN 

1240 GOSUB 1290 :M$=X$ :IF C>0 THEN RETURN 

1250 GOSUB 1290 :S$=X$ :IF C>0 THEN RETURN 

1260 GOSUB 1 290 :D$=X$ :IF C>0 THEN RET URN 

1270 GOSUB 1290 :V$=X$ :IF C=2 THEN C=l 
1280 RETURN 
1290 C=0 :INPUT#!,X$ :IF ST>0 THEN C=3 :IF 

ST=64 THEN C=2 
1300 RETURN 
1310 IF Z=2 THEN PRINT"{CLEAR}{REV}MODE #2 

{OFF} WRITE NEW DATA FILE ON TA 
PE 

1320 IF Z=3 THEN PRINT"{CLEAR} {REV}MODE 13 
{OFF} COpy DATA FILE, 'REQ 'S 2 T 
APES 

1330 IF Z=4 THEN PRINT"{CLEAR} {REV}MODE #4 
{OFF} EDIT DATA FILE, REQ'S 2 T 
APES 

1340 PRINT 
1350 PRINT"CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 

CCCCCCCC" :PRINT :RETU RN 
1360 PRINT" (YIN) ? "; 
137 0 GOSUB 1440 :IF R$<>"Y" AND R$<>"N" TH 

EN 1370 
1380 PRINT R~ :RETURN 
1390 INPUT"{DOWN}FILENAME < {REV}RETURN{OF 

OFF} > "('03 LEFT}";F$ :RETURN 
1400 CLOSE 1 :CLOSE 2 
1410 IF Z>2 THEN PRINT :PRINT"DEPRESS {REV 

REV}STOP{OFF} ON BOTH TAPE DRIVE 
S" :GOTO 1430 

1420 PRINT :PRINT"DEPRESS {REV}STOP{OFF} 0 
N TAPE i "T $ 

1430 PRINT"{DOWN}HIT ANY KEY WHEN READY TO 
CONTINUE "; :GOTO 1470 

1440 GET R$ :IF R$="" THEN 1440 
1450 RETURN 
1460 PRINT :PRINT"HIT ANY KEY TO CON TINUE, 

D=DONE" ; 
1470 GOSUB 1440 :PRINT :PRINT"OK" :RETURN 

Program 2: Atari Version 

1€1 REM IHSUPANCE IN1.lEtnORY 
i\J REI'I ROBEfH \01. BAKER A TeO., NJ 
30 PHI ATARI I.lERSIOH (0 19B1 
4fj RE~I SMALL SYSTEl'1S SERI..II CE::; , m: . 
5(1 REM 
60 OPHl li2,4 .. 0, "Ie" 
70 DI ~I 1$( 1 ), )($( 80), 1$( t:~1), \01$( 8€1 ), It.$( 80 ) 
,S$( 5~i), 0$(:3), U$( 20) 
80 GR~iPHICS 0 ,7" INSURA~lCE HUHTOR'i' 

PROGRAI'1 " 
90 PR an "Des i t-'ed h'oSt-""IYI iilode' " 
10~1 7 ,'( "0 = Done" 
110 ',' "1 = Read o"t.a" 
120 7 "2 = 1",· i te Neu) Data File" 
150 GOSUB 134(1,7 ,7 "Mode? " ; 
160 GCr.;UB 144~1 ' IF F.:=48 THEN Et·[) 
17~1 R::R-4B' IF R(1 OR R >2 THEN 160 
15'0 Z=F:' ON R GOTO 400 I 19£1 
190 7 U {CLEAF:} I t[IDE ii2 I ~lRITE NElo1 DATA 
FILE" 

200 TRAP 200 ' " "CDOHt·l) NUillber· of f i 1 es to 
sk if" ; 'Hf'UT R' TRAP 4000£1: IF R<1 THEH 3 

40 
21[1 ',' "{OJ)l.l~(:·F'ut t.ape in dt'i',.'e, pr'e55 PL 
AY'! 
220 ',' "then pre5S I RETURH! . " 
230 IF pm:>:: 764 )=255 THEH 23(1 
270 7 "{CLEAR} I t10DE ii2 I ~Y;:ITE t·l£1.1 DATA 
FILE" 

~'Bf1 ? n{OO~~t·DPo51t.ionin9 out.put tat='E:. 

290 TRAP 310 , OPHi #1, 4., 0., "C " 
30(1 G():;UB 1290 , IF (:=0 THEH 300 
310 CLO::;E #1, IF (;=2 THEt~ 580 
3<''0 F.~:F.:-1 ' IF R)0 THEtl 2'3f1 

" 

330 ? ,'7' "Ollt.f'Ut. hpe is nOI" P05 i t. i oned . 
{[Jo~n·n " 'GOSUB 140~1 , 7' 

34~1 ',' "FY'ess PLAY t, RECORD, pr'ess i F.:ETUR 
Hi . " 
35fl OPEH #1..:3 , O, "c," 
355 FOF.: 1=1 TO 128'PUT #L32'tlE!(T I 
36(1 GOSUB 94(1 , IF D0 THEH GOSUB 11E:(Q;OT 
o 360 
370 CLOSE # 1 ,',' "{CLEAF:) I Et'lD OF 1'10DE li21 
[I:,ne u~' i tins dat,:a f i 1 e" 

35,(1 GOSU8 1340: GOTO 590 
400 ? "{CLEAR} it10DE #11 READ DATA FILE 
FRm'l TAPE" 'GO::tIB 1340 
4~1 ',.' " {[IIJ~lt·n hrt. i rL"lrt. tdf'e in dl" i '.'e.' pr' 

ess i PLAY I , then er'e55 i RETURt·ll . " 
45(1 TRAP 560 ' OPEJi li1, 4., 0., "e " ')($=" " ,FOR 
1=1 TO 128 q:;ET li1,F:'HE>(T I,TRAP 40000 
46(1 '7~ "WJl,n-nReadit'ls ne·,J. f i 1 e on hee." 

47(1 GO:;UB 1220 IF C> 1 THEtl 55(1 
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488 GOSUB ii4y: IF C>9 THEN 568

490 GOSUB 1225= IF Oi THEN 568

5S0 GGSUB 1150: IF c>0 THEN 566

510 GOSUB 1220= IF c>i THEN 568

52S OJSUB 1150:IF C>8 THEN 566
530 GOSUB 13j0

540 GOSUB 1460: IF ROASEX "D" > THEN 478

550 ? "iCLEARMBC OF NODE #1! DONE READ

ING DATA FILE" =?

569 CLOSE #l'G0SU3 1350
570 IF C=2 THEM ? "End of data file!":C=
1

580 IF CM THEH ? "TAPE READ ERROR-";PEE

K(195)

590 GOSUB 1400: GOTO §g

94@ C=y:? i! ■■"CLEAR!)Enter- iteffl inforfflation

950 ? "D = Done entering data"
96S ? riE = Error; restart entire item"
99y v :? "pr-^s IRhTURN! after each entr

y.1!

990 GOSUB 134@:? n!ITEM!n;:IHP!JT I$:IF I

$="E" THEN 94?

1%W I? I^=;:D;; THEN RETURN

1610 ? B SHAKE! 1!;:INPUT M$:IF M$-nE" THEH

940

1820 IF W$="B11 THEN RETURN
1S30 ' '" 1MODEL! •':■=INPUT M$: IF M*="E" THE

H 940

lfcj*rly ;r ! is— '_l [ nlrri ,.Z.\ Ur.Fl

[050 ? "ISERIAL^ID!";: INPUT SMF S*="E

!i TJEN 940

1060 IF S$=i:U;; fl-EN REiURH

1070 ? LiiD£TE ACQ'D! CHONTH-^Dfi¥/YEftR> i!;
: INPUT D$: IF D$=HE" THEM 34S

10S0 IF D$="D" TfEN RETURN

1990 ? "I^^LUE! "i-IHW U*:IF U*="E" T

HEH 940

1100 IF U$="D" "HEN RETURN

1110 GOSUB i14S:GO9UB 1340

112S ? !:Is this entry correct?11; : GOSUB 1

360: IF R=ASC<"N"5 THEN 940

1130 C=l-RETURN

1140 ? "{CLEAR}";

1150 ■■■ "lITEMh M*:? "IMAKE!' am

1168 ? "IMCEELh ";H$ = ? l!!SERlRL#^IDi : il
;S$

1176 ? MDftTA MCQ'D!^ "iS»*BIWfiLUEh "iU
$:? :RETURN

1180 X$=I$=G0SUB 1269 = X$=[4*-GOSUB 1298^X
$=Mf = GOSUB 1299_

1190 X$=S$-G0SLIB 1200^*=D$=GOSUB 1200:X
$=U$
1200 PRINT #1;X$

1210 RETURN

1220 GOSUB I298=I$=X$aF OS THEN RETURN

1238 GOSUB 1290 = W*=K*:IF OS THEH RETURN

1240 GOSUB 1290:fi$=X*:IF OS THEN RETURN

1258 GOSUB 1290:S*=>:;$:IF C>0 THEH RETURN

1260 GOSUB I290:D*=X$-IF OS THEH RETURN

1270 GOSlffi 1298:Ufc=X$=IF C=2 THEN C=i=ST

OF'

1280 RETURN

12-90 TRAP I3BB't>8* INPUT ttbX*=TRAP 4S96

1390 C=3=IF PEEKX195>=136 THEN C=2 =

H
1348 ?

1356 ? ".OB R)"= RETURN
136S ? " (Y/N) ? B;

1370 GOSUB 144S= IF ROftSCCY") AhD ROAS

CCllN"> 1\£H 137S

1380 ? CHR*<R^RETURN

1408 CLOSE #1=? "Depress I STOP! on tape

dri',<e."

1418 ? T? "Press any key to continue. .."

1448 GET #2, R: RETURN

1468 ? :? "HIT AHV KEY TO CCKTINUE, D=D0
NE"

1478 GOSUB 1448:? "OK"'RETURN

HL \ ttv

Eiciting. new flam

* Easy 10 lev:

• DouDia aer.j

iih 60 po*erfuf ,anOs VIC

iou! Spacebar. Ami. U F O M«.

PET/CBM

* Comprehtnli.t SO Dagemangll US & CANADA

VIGIL for PETJVIC *IL^ rjjrnps c casseile LOi$"ttEB add 1!1 001 »3f>
VIGIL Liter t Mj-uji rHunoibir ..ir, ssllware oro-erl 110

VIGIL Inieroreler Lulmg (6M! AssemDIer Untjuagel

Tiny basic compiler -pet
A Irue Comntlflr inal turns your BASIC prsgram

• SuBsei of PET BASIC commies lo 650! n

• Has full flcalmg ooml cjpabiliTies ana fu

• Compiler iisung available vim I6K versm

tinv Buic Compile OLD'NEWIO ROMS SOS; *.ir- an i

US* CUNAOA

PET A APPLE II USERS TlNY PASCAL
lurerj langu'g* aii*rnan<e to BASIC r=- pet o> apple ii ■-:-:'■■■
LINE EDITOR creates mooities jnj mainia.ni iource lanrjujfle

COMPILER con.ens your source to an e.ecutaDlf Pcode 'o'rni

INTEP.PBE1ER e.ecules compiles F-ccae Featuin buiil m TRt_.

CASEOF WHILE 00 IF-THEHELSE REPEAT UNTIL. FOR I0D0WNI0 PflOC. FUNC

GraofriCl vtis<on rial moie GRAPHICS. PLOT. POINT TEXT INHEV ARS SQR

APPLE II nu lore! 1 nires-COI-On HGHAPHICS. HCOLOH HPlOT. PDL anO TONE
US I CANADA FOREIGN

PaicaiPLUS GRAPHICS PET 32K NEW* 0 HOMS'&oaiiauktlle 160 tS5

PIPER-THE MUSICMACHINE

ly handles repeals and 'eats Vvntien in lasl mactime larguage Includes

samnlg compos Mini and manual VIC version does nsi ieaui:e adaitional memo'?

PET .(>■;.t. leamres giternil CB2 ::fi—

US i CANADA FOREIGN

PIPER of PETfViC on cassette (add t3 00 lor disketiel $25 S30
PIPER User's Manual uetundarjie wunsollware order) 15

PIPER 6502 Asiemtly Listino .SIS »30

PET MACHINE LANGUAGE GUIDE

Now in its nmih piiniinp Learn ififl hiaaen lalsnis o( yojr OLD, NEW or 4 0 ROM
=ETfCBM wun tnu easy lo follow manual Details 3D ol \he PET s ouillin rouiines

US i CANADA FOREIGN

PET MACHINE LAGUAGE GUIDE for OlD. NEW or » 0 ROMS 19 *H

Orfltn prepaid In U.S. Oellart. VISA. MC. ACCESS. <1c. Prices Include poilag*.

See

rXO
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GOSUE: 1140, IF [>0 THEtl 56£1 
GO~:;UB 1220 ' IF 01 THEt! ::£.0 
GO:;UE: 1150 ' IF C)(1 THEt·~ 56~1 
(}J:;U8 122~1 , IF 01 THEtl 56~1 
GO::;UE: 1150 , IF C>0 THE! 56f1 
GOSUB 135~1 

480 
490 
500 
510 
520 
53f1 
54(1 
55f1 
HlG 
56(1 
570 
1 

470 
DOHE F£AD 

G%U8 1460 , IF R< >ASU "0":' THEH 
" {CLEA~:} ! EtlD Cf tlODE #1 1 

DATA FILE"? 
CL%E #1' GO:;UE: 
IF C=2 THEH 

1350 
!l End of 

580 IF C>l THEt~ , "TAPE F.:EAD EF:F.:OF.:- " ; PEE 
K( 195:

GO~;LiE: 590 
940 

140(1 ' GOTD ::;-,) 
["=0 : .-:. a {CLEA~'} Enter-' 

" 
II D = Done enter' i ns d~ ta II 

? HE = Error') r-est.ar·t. ent i r·e i t.e.lil II 
950 
96(1 

9:::0 ? ll Pr'e55 !RETU~:t-~ ! after' ea.ch ent, ~-' 
':.1 . i! 

99~j GO':;U8 134t~ : ,-;:. I; I I TEn iii.: I ~'~PUT 1$ : IF 1 
$=I1 E;; THH'~ 94~1 

H)(1(1 IF I.,t= l!D li THE~'~ PETU~~ t·j 
1 ~11 (1 ,-;:. ,I! t'IA~<E i , ! ,i : I HPUT ~'f! : I F ~'l$= Ii E H l!-!Er',; 
940 

tl 9J{ , 

104~~ IF n:t=;;DIl T!-Et,~ RETU~:r~ 

t05~:) ;; 1~:;ERIAL# ," ID ~;: It'iFUT 
" Tff,}l 94-() 
1£16f1 IF ~:; $= I;D ii Tj4E t·~ 

1070 ? 'iOATE ACQ ' DI 
jt.1PUT Dt,IF D$="E" 

~:ETU~:t,~ 
(r'1m,HH,' DA\'//EA~~ ~'i 

THEfj 940 
1(1:=:0 IF D$=ll[t1i THEt,~ RETUPr'~ 

ii , , 

1090 H! $i)ALUE: ";, iHPUT u:t' I F U$="E" T 
HEt, ~ 94~1 

1100 IF U$=" D" THEt-j RETU~:t j 
111 ~1 GO~:tlE: 1 i 4(1 : GO':;U8 i 340 
112(1 '-;:' !1 Is t.k,ls entr~ corTect:?H ; 
360 , IF P=AS(:( "tl") THEti 94(1 

C:: 1 : PETUF.:r ~ 
.-;:, 11 {CLEAP} !; j 

1130 
1140 
115(1 
116(1 -7' " 

-; ~;$ 

!I j ITEt'i: 
it-1ODEL i \; ; tt! : ,-. 

IIlf'iAKEi: H .; H:t 
II ISEF.:!AL#,/ ID! 

1170 
$'-' -

" iDATA ACO'D I' 
'FHUPt-j 

11:::0 >(:1"= 1$ , GCt:;tiE: 
$=t-1$ ,GD:::UB 12;3(1 
119(1 >'::1"=::;$' G[I':;t!E: 
$=1.)$ 
12(1(1 PE un # L >;$ 
1210 F.:ETUpr i 

".; O-t _, " ! UALUE i ' 

" 

COMPUUI 

1240 GOSU8 
125f1 GC:;U8 

GUSU8 
G0'3U8 

1260 
1270 
(jO 

E'S'O 
12'30 TRAP 
0'RETURt1 

1290' ~,1"t=>;$' IF 
1290 ' n$=>;$ , IF 
1290' S$=>':$ ' IF 
1290' [1$=>:$, IF 

C>0 THIll RETUFll 
THEt-i RETUF.:tl 
THEtl RETURH 
THEH RETURN 

CA3 
C::{1 

D0 

1300 ( =3' IF PEEK(195)= 136 THEt-l ( =2' RETUR 
fl 
1340 ? 
1350' "{38 F:)" , RETURH 
1360 ? " ('{/N) ~, "; 
1370 GOSU8 1440 ' IF ROASC("\,") f«) ROAS 
(:( "H") Tffl; 1370 
138(1 -7' CHR$( R ::. ' RET UF.:H 
14(10 CLD:;E #1'? "D>2f'r-ess I STOP I on tape 
dr'l l",le . II 
141') -,- -~, "F't--ess an:,j ke:,j to contimle __ 

1440 GET #2 .. F:, RETUF:ti 

" 

146(1 ? "HIT f:tN VEY TO COt-nmJE, D=DO 
I-E" 

33 

147[1 GOSU8 1440"- "OK" ,F,HURtl © 

P IPER-THE MUSICMACHINE 
He •• ' . t~. simples, ... ~ Ylt to eompg.I , conouct Ina pl., mul'C on ,0Uf YIC/PET 
Complill mullc CAll .D,h', - pl.y.ll nole uh,U, 1 .. 1 .no ~, ' ,0Uf mU1<C , 
115.1, IIlnOI.s "PUt. Ind ,UII W"tlen 'n lilt mKII,nl Ilr;ulQI Inc lUOu 
sampll comPOs'l,oni I nO m,flu.1 YIC ".IIIOn oon nol "QU"I ..aP,I,on,1 ",.rno" 
PET "Inion '.cau"u 1.,,,n.1 CB2 sp<!lkl' 

US & CANAOA 
PIPER ot PETIVle on CUSltt l (.da $l_00 IOf 0'5 ~en.) $15 
PIPER u .. .-. MlnUlllf.lunOIDI ... ,I" salt ... .,. 0''''''1 S ~ 
PIPER S!>02 AssemDI, l ," ln!j _ ,S2$ 

MACHINE LANGUAGE GUIDE 

FOREIG N 

"" " "" 
NO", In ,I I nlnltl p,;ntino lea," III. " ,ooen tl l.nu 0 1 you, OLD, NEW 0' • 0 RO M 
flEf lCSM ... ,1/\ ,,, .. en, 10 10110" manual DllliI' JO o llnl PET 's Du.n ln 'oulinn 

US , CANADA FOREIGN 
PET MACHINE lAGUAGE GUIDE 10' OLD, NEW o, ' OROMS SO St l 

O'eM" p"p.ld In U.S. Doll . ... VISA, MC, ACCESS , Itc. p,te .. In.cluOI POI,.g., 

PET/CBM 

o .. 
ID 
10 , 
~ 
QI 

"
U1 .. 

Ii 



NEECO

WHY BUY FROM THE BEST?

Service... Support...

Software...

MULTI-CLUSTER
For Commodore Systems, allows 3

CPU's lExpandable to 8) to access a

smgle Commodore Disk

MULTI-CLUSTER (3CPU"si $995
Each Additional CPU (up lo 8l .. $ 250

EPSON PRINTERS
MX-80 PRINTER $645

MX-80 FT $745
MX-100 $ 945
MX-70 $ 459
INTERFACE CARDS

8141 (RS-232) $ 75

8150 <2K Buffered RS-232) $ 150

8161 (IEEE 488) $ 55
8131 (Apple Card) $ 85

8230 (Apple Card) S 25
8220 (TRS-BO Cable) $ 35

DIABLO 630 PRINTER
DIABLO 630 ■ Serial ■ RS-232 $2710

Tractor Option $ 250

commodore

16K B (16K RAM-40 Column) - Lim. Oty $ 995

32K B (32K RAM-40 CIm.) - Lim. Qty $1295

4016 (16K RAM 4.0 Basic-40Clm.) $ 995

4032 (32K RAM 4.0 BasiC-40 CIm.) $1295
8032 (32K RAM 4.0 Basic-80 CIm.) S1495

8050 Dual Disk (1 Meg Storage) $1795

4O40 Dual Disk (343K Storage) $1295
8010 IEEE Modem $ 280

C2N Cassette Drive $ 75
CBM - IEEE Interface Catle $ 40
IEEE - IEEE Interface Cable $ 50
VIC 20 Home/Personal Computer $ 295

CALL NEECO
FOR ANY OF YOUR

COMMODORE COMPUTER NEEDS

NEC SPINWRITER PRINTERS
5530 (Parallel) $3055

5510 (Serial) $3055

5520 (KSR-Serial) $3415

Tractor Option S 225

APPLE
16K APPLE II* $1330

32K APPLE II* $1430

48K APPLE II* $1530

APPLE DISK w/3.3 DOS . S 650

APPLE DRIVE Only S 490

APPLE III 128K - In Stock!

w/Monitor +

Info Analystpak $4740

AMDEK MONITORS INTERTEC COMPUTERS
Video 100 12" B*W .$ 179

Video 300 12* Green $ 249

Color 113" Low Res $ 449

Color I113" High Res $ 999

64K Superbrain

(360 Disk Storage), CP/M™... $3495
64K QD Superbrain

(700K Disk Storage), CP/MT".. $3995

'CP/M is a registered trademark of Digital Research

ATARI COMPUTERS
Atari 400 (16K RAM) $ 399

Atari 800 (32K RAM) - flood thru 8/31 $1080

Atari 410 RECORDER $ 89.95

Atari 810 DISK DRIVE $ 599.95

=4 NEECO carries all available ATARI Software and Peripherals.

PROFESSIONAL

SOFTWARE

WordPro 1 8K $ 29.95

WordPro 3 (40 Clm.)16K ....$ 199.95

WordPro 3+ S 295

WordPro 4 (80 CIm.) 32K .... $ 375

WordPro 4* $ 450

JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY, CALL US FOR OUR NEW 60-PAGE CATALOG.

WE WILL MATCH SOME ADVERTISED PRICES ON CERTAIN PRODUCTS LISTED UNDER SIMILAR "IN STOCK" CONDITIONS.

NEECO

679 HIGHLAND AVE.

NEEDHAM. MA 02194

(617)449-1760
Telex: 951021

MON-FRI 9:00-5:00

Matter-Charge and VISA Accepted

WHY BUY FROM THE BEST? 
Service ... Su pport ... 

NEECO Software ... 

~ commlDdore 
16K B (16K RAM·40 Column) · lim. Diy .......••• • . . • • • • •. • ••• •• ...... $ 995 
32K B (32K RAM·4O Clm.)· lim. Oty .. ... .. . . . ... . .. . ... . ............. $1295 
4016 (16K RAM 4.0 Basic·40 Clm.) . ... .. . .... . .... .. . .. . ............. $ 995 
4032 (32K RAM 4.0 Basic·4O Clm.) ••........ • •..• .. • .•• • .. • ... • . . ..•. $1295 
9032 (32K RAM 4.0 Basic·BO Clm.) ..... . . . ......... . .......... . .... .. $1495 
8050 Dual Disk (1 Meg Storage) .... .. .. . . .. ........................ $1795 
4040 Dual Disk (343K Siorage) ....... .. ..... . ... . .. . ................ $1295 
BOlO IEEE Modem . . ... . ......... . . ..... .. . . . ... .. . .. .. .. . . ....... $ 2BO 
C2N Gassette Drive ... . .................. . ...... . .. . ... . . .. . . .... $ 75 
CBM· IEEE Interface Cable ... . ... .. . . . ...• . . . • . . . . .. • ..• . .. • ...... $ 40 
IEEE • IEEE Inlerlace Cable .. . .. . . . .. . . . . . . .. ... . .... .. ... . ... . .. ... $ 50 
VIC 20 Home/ Personal Computer . .... . .. . . ..... . .. . . . . . . .. . .. . •. . . .. S 295 

CALL NEECO 
FOR ANY OF YOUR 

COMMODORE COMPUTER NEEDS 

NEC SPINWRITER PRINTERS 
5530 (Parallel) •... . ..... . . . ........•.. .. ......•... . ..••...• $3055 
5510 (Serial) ...... . ....................................... $3055 
5520 (KSR·5erial) ...... . ......... . .......... . .. . ........... . $3415 MX·BO PRINTER .•................. • ...• .. • . . • ... . .... $ 645 
Tractor Option . . . . ..... .. ........ . . . . .. ... . . . .... . . .... . ... S 22S MX·BO FT ............ .. . .... ...... .. .... .. .. ....... . $ 745 

MX·l 00 ............... . .. . .. . .. . .. . .... . .. . ........ 5 945 
MX·70 ................. . .. . .. .. .. .. .. . . . .. ......... 5459 
INTERFACE CARDS 
8141 (R5-232) ..... .... .. . ............ . .......... .. ... 5 75 
8150 (2K Bulfered R5-232) .... .. .•.•.•..•.. . • . . • .......• $ 150 
8161 (IEEE 488) ... .. .... .. ...... . ... . . . ... . ....... . .. $ 55 
8131 (Apple Card) ...... . .... .. .................. ..... $ 85 
8230 (Apple Card) . . . . . ... ..... . . ............ .. ... .... 5 25 
8220 (TRS·80 Cable) ....... ... . . .. .. . .. .... .. . . ..... . .. $ 35 

DIABLO 630 PRINTER 
DIABLO 630· Serial · RS·232 .. . .......................... $2710 
Tractor Option ......... . .... . ..................... . . S 250 

AMDEK MONITORS 
Video 100 12" B·W ..... . . . $ 179 
Video 300 12" Green .. .... . $ 249 
Color 113" Low Res ... .... S 449 
Color 11 13' High Res . . .. . . $ 999 

INTERTEC COMPUTERS 
64K Superbrain 

(380 Disk Siorage). CP/M'" ••• $3495 
64K aD Superbrain 

(700K Disk Siorage). CP/M'" •. $3995 

·CP /M is a registered trademark of Digital Research. 

ATARI COMPUTERS 
Alari 400 (16K RAM) ................... .. .. $ 399 
Alari 800 (32K RAM) · good Ihru 8131 . ..... .. .. $1080 
Alari 410 RECORDER . . ...........•....... .. $ 99.95 
Alari 810 DISK DRIVE . . ... . . . ... .. .......... $ 599.95 

NEECO carries al l avai lable AlARI Software and Peripherals. 

APPLE 
16K APPLE II ' ........ 51330 
32K APPLE II, .. ... .. . 51430 
48K APPLE II ' .. . . .• .. 51530 
APPLE DISK w/3.3 DOS. 5 650 
APPLE ORIVE Only .... . 5 490 
APPLE III 128K ·In Siock! 
wi Monitor + 

Inlo Analystpak ', .... $4740 

PROFESSIONAL 
SOFTWARE 

Word Pro 1 81( ••••• • •••.•• $ 29.95 
Word Pro 3 (40 Clm.)16K .... $ 199.95 
WordPro 3+ . , . ......... . . S 295 
Wo rdPro 4 (80 Clm.) 32K ... . $ 375 
Word Pro 4+ ..... " ....... S 450 

JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY, CALL US FOR OUR NEW SO-PAGE CATALOG. 
WE WILL MATCH SOME ADVERTISED PRICES ON CERTAIN PRODUCTS LISTED UNDER SIMILAR "IN STOCK" CONDITIONS. 

NEECO 
679 HIGHLAND AVE. 
NEEDHAM. MA 02194 

(617) 44!)-1760 
Telex: 951021 

MON· FRI 9:00 • 5:00 

. 1 -VIS< -MasterCharge and VISA Accepted 



INTRODUCES THE

CBM VIC-20

COMPUTER!

Commodore

breaks the

computer

price barrier

$299.95

^ J. A 1. A A Jk & JL A ^ « 91

a S £ £.' jS Ji ^. JL i.

CBM VIC-20

PERSONAL

COMPUTER

VIC-20 SPECIFICATIONS

8 colors - built in

sound generation - built in

programmable function keys

5K memory expandable to 32K

standard PETBASIC in ROM

full-size typewriter keyboard

graphics character set

plug-in program/memory cartridges

low-priced peripherals

ioystick/paddles/lightpen

self-teaching materials

* WORKS WITH ANY HOME TELEVISION

$74.95

C2N

TAPE CASSETTE

DRIVE

CALL NEECO TODAY FOR ADDITIONAL VIC-20 INFORMATION . . .

As the CBM VIC-20 is a "new" product, prices and specifications are subject to change w/o notice.

NEECO
NEECO WILL MATCH ANY ADVERTISED PRICE ON CBM EQUIPMENT
FROM ANY OTHER COMPANY WITH PRODUCT IN STOCK.

679 HIGHLAND AVE.

NEEDHAM. MA 02194

(617)449-1760
Telex: 951021

MON-FRI 9:00 - 5:00

MasterCard and VISA Accepted

NEECO 

INTRODUCES THE 
CBM VIC-20 
COMPUTER! 

~Commodore 
breaks the 

computer 
price barrier-

$299.95 
C: co",""ocicro 

VIC-20 SPECIFICATIONS 

• 8 colors - built in 
• sound generation - built in 
• programmable function keys 
• 5K memory expandable to 32K 
• standard PETBASIC in ROM 
• full-size typewriter keyboard 
• graphics character set 
• plug-in program/memory cartridges 
.. low-priced peripherals 
• joystick/paddlesllightpen 
• self-teaching materials * WORKS WITH ANY HOME TELEVISION 

CAll NEECO TODAY FOR ADDITIONAL YIC-20 INFORMATION • • • 

CBM VIC-20 
PERSONAL 
COMPUTER 

C2N 
TAPE CASSETTE 

DRIVE 

As the CBM VIC-20 Is a ·new· product, prices and specifications are subject to change w/o 

NEECO NEECO Will MATCH ANY ADVERTISED PRICE ON CBM EQUIPMENT 
FROM ANY OTHER COMPANY WITH PRODUCT IN STOCK. 

(617) 449-1760 
Telex: 951021 MON·FRI 9:00 • 5:00 

MasterCard and VISA Accepted 
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Creating A

Simple Word

Processor
Steve Gradijan

CarrolltonTX

Editor's Note: With minor adjustments, this simple (but

effective) word processor will work on Apple, OS1, — any

Microsoft BASIC. Described here for the PETICBM, the

author points out xohich lines to change for other machines.

The program is well documented to permit easy adjustment

to a variety of printer, disk/tape, etc. configurations.

—RTM

Atnie Lee's LED a Line-oriented Text Editor

described in COMPUTE! #9 tan become a moder

ately sophisticated word processor with the addition

of a few lines. Line 5 enables upper and lower case

features of the PET; line 8075 disengages these

features and returns the PET to normal mode.

Minor modification to line 9050 eliminates the

printing of the LED's line oriented identification

numbers and allows Commodore printers to print

both upper and lowercase. The addition of the

control character to the string referred to in this

line, however, uses one position of the 80 character

string limiting the text part of the string to 79

characters, including spaces. Thus, Mr. Lee's 80

character string is shortened in line 10055.

Adding Versatility

Additional program lines give the word processor

more versatility. Tab (unctions or line indentation

and simulated line feed are accomplished by lines

145, 146, and 10045. Lines 9025 and 9055 provide

the option for double spaced print of copy to the

printer.

Lines 235 and 21000 to 21100 set the margins.

If the margins are not set at the beginning of a

typing session, the program defaults to a 79 char

acter line i.e. no margins. Lines 500, 520, 530, and

570 are modified to accomodate the additional

command "s," set margins.

A "bell" is provided to prompt you when only

live spaces are left in a line (lines 22000 to 22040).

It makes use of the "CB-2 sound" provided at the

user port and requires connection of a suitable

amplifier/speaker to the PET.

Lines 5 and 8075 are not necessary with the

Commodore (IBM's. The upper-lowercase and

bell functions use POKE statements not compatible

with other computers. However, all other modifi

cations should be usable with machines using Micro

soft BASIC.

Options And Commands

Additional commands now available include "s"

which allows setting margins, "n" establishes a 79

character line and no margins; "s" creates five

character wide left and right margins and a 69

character wide field; "m" increases the size of the

margins to ten characters and the "1" to fifteen

characters in width, "o" allows creation of your

own margins, both left and right. You arc asked to

specify the length ofboth the left and right margins.

If you forget to set the margins at the beginning of

the program the margins will default leaving you

with a 79 character line. Once set, margins may

later be lengthened, but never shortened!

The sub-commands "(a " and "(« "+ RETURN

provide tah functions and line skipping. The sub

command "(a " adds five spaces to the text string

and is useful as a tab or an indent. It may be used

at any time while in a)ppend, i)ndent, or r)cplace

functions. To skip a line of text, type "(« " followed

by the RETURN kev.

The option to print the text either single or

double spaced is given after requesting the print

function p)rint.

The PET keyboard will behave like a normal

typewriter after modifying the LED program. The

shift key will provide uppercase. All punctuation

and designators supplied by the PET character set

are available except (a , which is used for tab func

tions. Quotation marks are permitted, but they

look a little strange when first seen on the CRT

screen of the PET. Ignore the funny appearance

of anything that you enclose in quotes and depend

upon the "bell" to determine the end of the line.

Everything within quotes will appear normal when

later listed, printed, or saved!

Delete lines 9070 through 9090 from Arnie

Lee's original program and you are ready to type a

letter, an order, an article for COMPUTE! or

whatever.

0:LIST

0 REM LINE EDITOR (C)1980 ABACUS "

SOFTWARE

3 REM FROM FEBRUARY 1981 COMP
UTE

4 REf MODIFIED BY STEVE GRADIJA

N, CARROLLTON, TEXAS

5 P0KE59468,14:REM ENABLE UPPER "

& LOWER CASE

10 DIMT$(500):REM BUFFER SPACE

20 L$=""::REM CURENT LINE

30 LL=1:REM LAST LINE #
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CreatingA 
SimpleWord 
Processor 
Steve Gradijan 
Carrollton, TX 

t.·dilor's Nole: With lIlinor ([djllstmel/ts, Ihis simple (but 
effective) word /Jrocessor will wOTk on Apple, as I, - a.n)' 
Microsoft BASIC. Described here fo r the PET/CBM, the 
au.thor points ou.t wh.ich lines to cha·nge Jar ot.her machines. 
Th.e prugra.'II/ is well docwlIlen/ed 10 penllil ea;)' adjuslmen/ 
10 a variety of jJrin.ler, riis/dlaj)e, "ir. cmifigu.rations. 
- RTt'v/ 

Arnie Lee's LED a Line-oriented Text Editor 
described in COMPUTE! # 9 can become a moder
ate ly sophisticated word processor with the addition 
o fa few lines. Line 5 enables upper and lower case 
realU res of the PET; line 8075 disengages these 
rea tu res and retu rn s the PET to normal mode. 
Minor modification to line 9050 eliminates the 
printing of the LED's line o rie nted identification 
numbers and allows Commodore printers to print 
both uppe r and lower case. T he addition of the 
conlrol character to the string re rerred to in thi s 
line, however, uses one pos ition of the 80 charaCler 
string limiting the text pa rt o f the strin g to 79 
characters, including spaces . T hus, Mr. Lee's 80 
cha racter strin g is shortened in line 10055 . 

Adding Versatility 
Additional program lin es give the word processo r 
mo re ve rsatility. Tab functio ns or line inde ntation 
and simulated line feed a re acco mplished by lines 
145, 146, and 10045. Lines 9025 a nd 9055 prov ide 
the option for double spaced print of copy to the 
pnnter. 

Lines 235 a nd 2 1000 to 2 11 00 set the margins. 
I f the margins are not set at the beginning of a 
ty pin g session , the progra m de fa ults to a 79 char
acter line i. e. no ma rgins. Lines 500, 520, 530, and 
570 are modified to accomodale the additional 
command "5," sel margins . 

A "bell " is provided to prompt you when on ly 
fi ve spaces are le ft in a line (lines 22000 to 22040). 
It makes use o f thc "C B-2 sound" provided a t the 
user po n and req uires connection ofa sui ta ble 
amplifi er/speaker to the PET. 

Lines 5 and 8075 are not necessa ry with the 

Commodore CBM's. The upper-lower casc and 
bell fun ctions use POKE statements not compatible 
with o ther compute rs. Howeve r, a ll othe r mod ifi
cat io ns should be usab le wilh machines using Mic ro
so rt BAS IC. 

Options And Commands 
Additiona l commands nOw available include "s" 
which a llows se tting margins. "n" establishes a 79 
character line and no margins; "s" creates fi ve 
cha racter wide left and right margins a nd a 69 
characte r wiel e field ; "m" increases the size or th e 
margins to len characters anclthe "I" to fift een 
charaClers in width. "0" allows crea lion ofyollr 
own margi ns, both lert and ri ght. You arc asked to 
specify I. he le ngth of both the left a nd righl margins. 
I f you ro rgetto set the margins at the begi nning of 
the progra m the margins wi ll defa ult leaving yo u 
with a 79 characte r lin e. Once se t, marg in s ma y 
later be lengthened , but nevc r sho rtc ned! 

T he sub-commands "@ " and "@" + R ETU RN 
provide tab fun ctions and line skippin g. The sub
cO lllmand " (c( " adds fi ve spaces to I he text string 
and is Ll seful as a lab or an indent. I L ma y be Ll sed 
a t any timc whilc in a)ppend , i)nde nl , or r)cplace 
functio ns. To skip a line of text, type "@" ru llow!,!d 
by the RET RN key. 

The op tion to print the text eithe r single or 
duuble spaced is give n afte r requesting the pri nt 
fun ctio n p)rint. 

Th e PET keyboard wi ll behave like a normal 
typewriter after modifying the LED progra m. T he 
shift key will provide upper case. A ll punctuation 
a nd desi~n;lI()rs supplied by the PET characre r set 
arc ava ilabl e except @ , which is used for lab fu nc
li o ns. Q,uolalio ll marks are permiued, but they 
look a littl e strange when first seen on the C RT 
screen or the PET. Igno re the funn y a ppearance 
of anything Ihal you enclose in quol cs and de pe nd 
upo n the "bel l" 10 d cte r mine the end o flh c lin e. 
Everyt.hing within quotes will appear norma l when 
later li sled , pr inted , or saved l 

Delete lines 9070 Ihro ug h gOgO from Arni c 
l.ee's original progTam and you are read), lCl l )' pC a 
le tter , a n order , a n anicle ro r COMPUTE! or 
w haleve r. 

0:LI ST 
o REM LINE ED I TOR (C) 19 80 ABACUS -

SO FTWARE 
3 RE M FROM 

UTE 
FEBRUARY 198 1 COMP 

4 RE M MODIFIED BY STEVE GRADIJA 
N, CARROLLTON , TEXAS 

5 POKE 59468 , 14:REM ENABLE UPPER -
& LOWER CASE 

1 0 DIMT$(500) : REM BUFFER SPACE 
20 L$-"": :REM CU RENT LINE 
30 LL-l :REM LAST LINE # 



JINSAM
Data Managerselected byNASA, KennedySpace Center

SAVETIME! SAVEMONEY!

JINSAM saves taxpayers

100's of thousands of $

"Much more powerful than

you can imagine!"

Robert Baker

Kilobaud Microcomputing

JINSAM is an integrated system. It makes it

easy to use your information to its fullest. No more

will hundreds of valuable hours be spent searching

or analyzing needed information nor re-entering

information for various reports.

JINSAM transforms your desk-top computer

into the "state of the art" data processing machine

with features and accessories found nowhere, even

at 10 times the price. NASA, Kennedy Space

Center selected JINSAM 8.0 and saved approxi

mately $95,000 over other software/hardware

costs. Riley County, Kansas also selected JINSAM

8.0 and saved approximately $90,000 over other

software/hardware costs.

JINSAM is designed for you. It is forgiving. It

has help commands for every option, available at

the touch of a button. The amount of information

you store, its structure and/or your hardware can

change but your data won't have to be re-entered.

Recovery utilites are included even for catastrophes,

security passwords are built in for privacy, simple

editing and entry includes auto recall, and deleting

records is easy and the space is reclaimed. JINSAM

includes TWO FREE accessories for reports and

labels. You have unlimited report formats with

summing and fined up decimals and the label printer

prints up to 5 across - any size and even allows

single envelopes or index cards.

JINSAM 1.0 allows fast and easy file handling.

manipulation and report generation for any CBM

computer with CBM 2040 disk drive. It features a

menu for ease, has encrypted passwords, 3 deep

sorts, .5 to 3 second recall.

JINSAM 4.0 for CBM 4000 series adds

JINSORT, user accessible machine sort of 1000

records in 15 seconds; compaction/expansion of

information, automatic list maintainance, unlimited

number of fields, unlimited record length and much

more.

JINSAM 8.0 for CBM 8000 series has all 4.0

features plus unlimited sort, horizontal format, and

search by key or record number.

JtNSAM 8.2, NEW FOR '82 expands S.O

capabilities by adding information search by word,

key or record number and machine language print,

format and manipulation routines.

• CUSTOM DATA FILES

• CUSTOM REPORTS/LABELS

• KEYED RANDOM ACCESS

• FAST/EASY/MENU DRIVEN

• MULTIPLE SEARCH KEYS

• PRIVACY ACCESS CODES

•WILD CARD SEARCH

JINSAM EXECUTIVE version (soon to be

released) is our most powerful professional system

for the CBM 8000 and 9000 series. Executive will

have 8.2 extended features plus allow multiple

users with in-use lockout protection, executive

command files, automatic math relations, join,

merge or link files, greatly increased record capacity

and machine information search by word, as well

as by key or record number and many, many

more features.

There are currently 7 more interfacing modules -

and more under development, including independent

interfaces between JINSAM and business packi

ages for your G/L, A/R, A/P needs. We announce

the availability of modules and enhancements in

JiNSAM's quarterly newsletter.

WORDPROPACK - Intelligent interface for

WordPro 3, 3+, 4,44-, creates lists of information

from JINSAM files. It allows up to 10 conditions

based on each item of information. Produce indi

vidualized letters, report cards, special reports,

checks, invoices, etc.

MULTI-LABEL - Prints multiple labels per

record with up to 2 lines for messages and

consecutive numbering. Produce inventory, caution

labels, bulk mail labels, etc.

MATHPACK - global calculator/editor +. -,

*, /. by another field or constant; null {remove

contents) of a field or replace contents of a fieid

with any word, number or phrase. Sum multiple

fields in each record or running sum of single field

in ali records. Extract information or effect

permanent change. Replace in the same field or

place in a waiting field.

DESCRIPTIVE STATPACK - Determine

MEAN, MEDIAN, MODE, STANDARD

DEVIATION. VARIANCE, RANGE. Generate

HISTOGRAMS from 1 to 25 steps, and produce

Z-SCORE reports.

ADVANCED STATPACK - {You must also

acquire DESCRIPTIVE STATPACK) Generate

one, two or three way CROSSTABS (number of

occurance) CHI SQUARE. LINEAR RE

GRESSION, with graphic representation and

prediction, LINEAR CORRELATION and

SIMPLE ANALYSIS OF VARIANCE.

CALCPACK - 2 way interface to VisiCalc or

any user program. It lets you use VisiCalc for

complex manipulation, editing, placing results in

JINSAM for sorting, storing or moving data to

WordPro as well as giving the ability for exchange

with your own applications.

INTERAC - Interface which can read VisiCalc

files, WordPro files and almost any sequential files

to build JINSAM databases automatically. For

example: You could "download" information on

holerith cards to sequential files and INTERAC

would place them into JINSAM files.

All accessories are accessed thru the JINSAM

menu and require security password to gain entrance.

JINSAM gives you FREEDOM OF CHOICE.

Start with JINSAM 1.0 and upgrade hardware

and data at any time. Choose from accessories at

any time. The JINSAM Newsletter brings the

latest updates, user input and uses and keeps an

eye on the future.

JINSAM stands alone by placing "'a lot of

potential computing power in one integrated

program package" (Fred Klein, Ferson div. of

Bausch & Lomb). "The JINSAM package is

justification for buying a system no matter what

the hardware, be it Vector or Commodore or

whatever the system" (Larry Colvin, Micro

Computer Systems). If is a "grandfather" in this

young field. JINSAM EXECUTIVE will be the

third generation in development. AIIJINSAM

systems are sophisticated and flexible yet easy to

use. JINSAM is saving its users valuable time

and money in government, educational and

research institutions, business and industry

worldwide.

JINSAM is a Commodore approved product.

Sec your local dealer for a demonstration.

JINSAM is a trademark ofJINI MICRO-SYSTEMS, Inc.

WordPro is a trademark of Professional Software, Inc.

VisiCilc is a trademark of Profession*] Software, lac.

CBM in a trademark of Commodore Business Machines, Inc.

JINSAM Data Manager

.... Additional Information and nearest dealer

...'. Newsletter Subscription ($5 US/S8 Worldwide)

.... JINSAM Demo Disk($15, plus shipping* tax)

User's Guide ($40.00, plus shipping & tax)

Please send to:

Name

Position

Company

Address

City, State, Zip

Phone( )

Computer. Disk__

Application

JINI MICRO-SYSTEMS, Inc.

Box 274C • Kingsbridge Station

Riverdale, New York 10463

(212)796-6200

Dealer Inquiry Welcome• 

, 

Data Manager selected by NASA, Kennedy Space Center 
SAVE TIME! SAVE MONEY! 

JINSAM saves taxpayers 
lOO's of thousands of $ 

"Much more powerful than 
you can imagine!" 

Robert BaKer 
Kilobaud Microcomputing 

JINSAM is an 'integrated system. It makes it 
easy to use your information to its fullest. No mor~ 
will hundreds orvaJuable hours be spe;nt searching
or analyzing needed -information nor re-entermg; 
infomlation for various reports. 

. HNSAM transforms your desk-top computer 
into the ",state oflh~I1" da18,~ocessing machine 
with features "and accessories faunCl nowhere/,:eve~. 
at 10 times the price. NASA. Kennedy Space 
Center sel,cctcd iINSAM 8.0 and saved approxi
mate $95.000 over other software/hardware 
costs. Riley C"";ty. KalfsnSlltso'selecled JINSMI 
8.0 and saved approximately 590.000 over other 
software! hardwarecosts. 

JINSAM is de~i.&rieQ for }OU. ft ~s forgiving. It 
has ,help commands for every option, aV8rlabie at 
(he louch of,;a button. The amount of intormation 
you store, its structure andior your hardware can 
change bul,youl' data won't have to be re-ente~d. 
Recovery uti lites 'are included even for catastrOph~·. 
security passworoS'are built in for privacy, simple 
editing and entr-yincl es auto recall. and deleting 
records is easy and the space is reclaimed. JINSAM 
includes TWO FREE accesSories for reports and 
lab:els. You have unlimited report.. formats' \Io~ith 

.~~tand lined up decimals 'and'the label ~nn~ 
prints up to, 5 across ,,,,. any size and even allows 
single envelopes..;.or ind~.x dlfrds. 

JINSAM 1.0 allows fast and easy filehandling. 
manipulation and report generation for any CBM 
computer with CBM -2040 disk drive. It features a 
menu for ':aSe, has. encrypted password~ , 3 deep 
sorts~ ,5 to 3 second recall. 

JINSAM 4.0 for CBM 4000 series add" 
JINSORT, user accessible machine sort 0('1000 
records in 15 ,seconds; compaction/expansion ot 
infonnation,1IulOmati""c list maintainance. unlmiited 
number of fields , unliinited record length and muCh 
more. 

JINSAM 8.0 for CBM 8000 series has all 4.0 
features plus unlimited sort, horizontal format. and 
search by key or reCord number. 

JINSAM 8.2. NEW FOR '82 expands .8.0 
c,~abilities b~ .addjn-g information,search by word. 
I(ey or record riu.f!lber and machine languag~ print. 
format and manipUlation routines . 

JINSAM EXECUTrvE' version (soon to ,Qe'. 
rel~ased~~s our~mostPewerful professional sy~m 
fo~ the COM 8000 and 9000 series. Executive-will 
have 8.2 extended features plus iLIJ9w multiple 
ushs With in-use lockout'protectibn, executive 
command files, -auto..,!!latic· math -;.'1lations. joi.n, 
me rge or link files, ~at1y increased record capacity 
and machine inform_ation search by word, · as well 
as by key or ;e'cotcl number and many. many 
mp re features . 

There are currently 7 moremterfacing nxxlules.:.. 
arid more under aevelopment. includi.~'independent 
i~rfaces between JINSAM arid business'pack-~ 
ages for your Gl l. AiR..,: NP needs , We announce 
the availability o f....mOdules, ana enhancements ··til 
J~SAM's qU'arterlY newsletter~ 

WORDPJl,OP,ACK c Inlelligenl inlenace ·for 
w.QrdPro • ii-, 4.:f +, cre.ates lists ofinformation 
frUm JINSAM files ~ n a llows up to 10 cOnditions 
based on each ftem of information. Produce indi
virluaJiz_ed lette~. r; ;,ort 'cards, spedaJ reix>ns, 
cnecks, invQices, etc, 

MULTI-LABEL - Prints multiple labels per 
recoJ;Si with up t02 fines for messages and 
cQpSfcutive num~ring.,: p~uc~· invc:ntory. caution 
la~ls, bulk mJliI label s: etc. 

MATHPACK c.global calculalor/<jplor +. ~, 
... /. by ' anoth~f field :or constant; . null (remove
contents) of a field or replace .contems of a field 
wllh any ' word, number or phrase . ,Sum multiple 
field n each recgrd or running sum ofsirigle field 
in all records. J;xtract information or effect 
~rmanent change. Replace -- in the same field or 
pl~ce. in a ·waiting field. . 

DESCRJPTIVE: STATPAg &; De<cnnine 
~AN, MEDIAN. MODE. STANDARD 

·DI' Y1ATlON. VAJUANCE. RANGE. Gene",,,, 
HISTOGRAMS from I t0 25 steps. and produce 
Z, SCORE repOrts. '. 

ADV ANCEDST ATPACK "(You muS! also 
ac~ui",DESCRlP'\!VE STATPACK) Gene .... 
one, two or three wa~ CRQSST ASS (number of 
oeFurance) CHI SQUARE. LINEAR RE· 
G~SSION. with graphic repre,se~tation and 
prediction. LINEAR CORRELA TlON and 
SIMPLE AN4>-LYSIS OF V AJUANCE. 

CALCPACK-.2 way interface 00 Vi'siCa]c or 
any, user program. It ~ts you usc;. VisiCaJc for 
'complex manipula~9n. editing. placing results in 
JINSAM for sorting, storing or moving data to 
WordPro as well asg:iving the ability for exchange 
Wi~ your own "applications. 
rNTERAC~' Irite-rfaee'which can read VisiC8..Ic 

file;;, WordPri:> files and alm~t any sequenli~ files 

to build JINSAM databases automatically. For 
example: You could '''oownload'' information on 
holerilh cards 10 sequential files aM INTERAC 
Would place them into JINSAM files. 

All accessories are accessed thru the J1N:.g~ 
menu and require security pas.siord to gain enttance. 

JINSAM gives you FREEOOM OF CHOIGE. 
Start wilh JINSAM 1.0 and upgradebardware 
and data at any time. Choose from accessories at 
any time. The JINSAM bJewslener brings the 
latest updates. user input ar\dlluses and keeps an 
eye on the futur~ 

J I NSAM stands aloqe by placing "'a lot of 
potential com puling power in one imegraled 
program pa(:~8.e" (Fred Klein. Fenon div. 0 

Bausch Be Loriili). "The jlNsAM package is 
justifi<:3tion fo~~inga system no mallerwhal 
the hardwaref be It Venor or Comm"3dore or 
whatcv_er the sysrcl[I" (larrv Colvin. Micro 
Computer Systems). h i~ a "grandfather" in this 
lotlng field . JINSAM EXECVflVE will be the 
third generation io developm'ent AIIJINSAM 
systems arcsophistkated and flexible yeLeasy to 
use. J I NSAM is saving its users valuable ume 
and money in guvernment. educationa l and 
research instituu..ons, busine nd industry 
worldwide. 

J IN:,.SAM is a Commodore approved product. 
}ice your local dealer for a demonstration 

JINSAW ... tnd.emuk 01 JJNI MJC,RO-SYSTEMS. hac:. 
WontPro ... ~ 01 Proreuioaal Soltware.lac. 
Yi.iCaJC' ... tnldCllW"k 01 ProI'euiouJ SoIcwu.:.Inc:. 
CaN I,. ~ ofCo~ 8u.1_ NlCblna, lDc:. 

JINSAM Dala Manager 

Additional Informati5it ind nearest dealer 
. . : . Newsletter Subscril'ioo ($5 USIS8 Worldwide) 
. _JINSAM Demo Disk (SI§, P1'us shipping& laX) 

User's Guide ($40-1)), plus shipping & taX) 

Please send to: 

Name · 

Position _. _ _ 

Company 

Address 

Cily. Slale. Zip'~=".=--c.;;.-.c--='" ..,...".,..c-~. 

Phone ( ) -. -. ''-'':~'ljiir-~-;7''''''~ 
Computer. Disk_-:,;.J~",.......,...c..,c..:.:~ __ _ 

ApplicationLr-_~~_ 

JINI MICRO·SYSTEMS, Inc. 
Box 274C • Kingsbridge Slation 

Riverdale, New York 0463 
(212) 796-6200 

Dealer Inquiry Welcome 
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40 SP$=" ":DL$=CHR$(20)

45 M=79:REM DEFAULT TEXT STRING LE

NGTH

50 EE=0:REM DISKERRROR CHANNEL CLO

SED

60 PR=0

90 REM POKE144,49:REM DISABLE STOP

KEY

100 PRINT"{CLEAR} {REV}ABACUS 5

OFTWARE LINE EDITOR"

110 PRINT"{02 DOWN} FUNCTIONS:"

130 PRINT

140 PRINTTAB(8);"A)PPEND-TO END OF "

TEXT"

145 PRINTTAB{10);"@ = 5 SPACE TAB"

146 PRINTTAB(10);"@+{REV}RETURN{OFF

OFF} = SKIP LINE

150 PRINTTAB(8);"C)HANGE-STRING

160 PRINTTAB(8);"D)ELETE LINE(S)

170 PRINTTAB(8);"F)ILER COMMANDS

180 PRINTTAB{8);"I)NSERT BEFORE LIN

E

190 PRINTTAB(8);"L)1ST LINE(S)

200 PRINTTAB(8);"M)ENU DISPLAY

210 PRINTTAB(8);"P)RINT LINES(S)

220 PRINTTAB(8);"Q)UIT LINE EDITOR

230 PRINTTAB(8);"R)EPLACE LINE

235 PRINTTAB(8);MS)ET MARGINS

240 PRINT:PRINT" ENTER SELECTION

250 GOTO510

500 PRINT:PRINT"{REV}ENTER{OFF} A,C

,D,F,I,L,P,Q,R,S,M)ENU->";

510 GETA$:IFA$=""THEN510

520 J=0:FORI=1TO11

5 30 IFA$=MID$("ACDFILRMQPS",1,1)THE

NJ=I:I=11

540 NEXTI

550 PRINTA$

560 IFJ=0 THEN500

570 ONJGOTO10 00,2000,3000,4000,5000

,6000,7000,100,8000,900 0,2

1000

1000 PRINT

1005 PRINT"{REV}APPEND{OFF} TO END 0

F TEXT"

1010 PRINT:PRINT LL">";

1020 GOSUB10000

10 30 IFLEN(L$)=0THEN500

1040 T5 (LL)=L$

1050 LL=LL+1

1060 GOTO1010

2000 REM CHANGE STRING

2010 PRINT:PRINT"{REV}CHANGE{OFF}";:

GOSUB16000

2020 IFHI=0THEN500

2025 PRINT"{REV}CHANGE{OFF} STRING->

";:GOSUB10000

2030 L=LEN(L$)

2040 IFL=0THEN500

2050 IFL<4THEN2000

2060 DM$=LEFTS(L$,l):REM DELIMITER

2070 IFRIGHT5(L$,1)ODM$THEN2000

2080 J=0:FORI=2TOL-1

2090 IFMID$(L$,I,1)=DM$THENJ=I

2100 NEXTI

2110 I?J=0THEN2000

2120 IFJ=2THEN2000

2130 FR$=MID$(L$,2,J-2)

214 0 IFJ+1=LTHENTS$="":GOTO216 0

2150 TS$=MID$(L$,J+1,L-J-1)

2160 F^=LEN(FR$)

2170 FORI=LOTOHI

2180 T=LEN(TS(I)):S=l:NL$=""

2190 FORJ=1TOT-F+1

2 200 IFMIDS (T$(I) ,J,F) OFRSTHEN2230

2210 NLS =NL$+MID$ (T$ (I) ,S,J-S)+TS$

2220 S^=J + F:J = S-1

2230 NEXTJ

2240 IFSO1THENNL$ =NL$ + RIGHT$ (T$ (I) ,

T-S+l):T$(I)=NL$

2250 NEXTI

2260 GOTO500

3000 REM DELETE LINES

3005 PRINT:PRINT"{REV}DELETE{OFF} ";
:GOSUB16000:REM GET RANGE

3010 IFNOTDFTHEN3015:REM NOT DEFAULT

ON ENTIRE FILE

3011 PRINT"{REV}DELETE{OFF} ENTIRE F

ILE? ";

3012 GETA$:IFA$=""THEN3012
3013 PRINTA$:IFA$="N"THEN500

3014 I?A$<V'Y"THEN3011

3015 IirHI>LL-lTHEN500

3020 I?HI=LL-1THENLL=LO:GOTO500

3030 J=HI-LO+1

3040 FORI=LOTOLL-J-1

3050 T$(I)=T$(I+J)

3060 NEXTI

3070 LL=LL-(HI-LO)-1

3080 GOTO500

4000 RSM FILLER

4010 PRINT"{DOWN}{REV}FILER{OFF} ENT

ER L)OAD OR S)AVE-> ;

4020 GETA$:IFA$=""THEN4020

4 030 I.?A$<>"L"ANDA$O"S"THENPRINT:G0

TO4000

4040 P:;IINTA$:M$=A$

4 0 50 PRINT"{REV}ENTER{OFF} FILENAME-

> ";
4070 G3SUB10000

4075 IFLEN(L$)=0THEN500

4076 IFLEN(L$)>12THEN4050

4080 FI$=L$

4090 PRINT"{REV}ENTER{OFF} D)ISK OR '

4100 GETA$:IFA$=""THEN4100

4110 PRINTA$

4120 IFA$O"D"ANDA$O"T"THEN4 09 0

4130 IFAS="D"THEN4160

4140 IFM$="L"THEN4400

4150 GOTO4200

4160 DR$="":IFLEFT$(FI$,2)<>"0:"ANDL

EFFT$ (FI$,2)<>"1:"THENDR$ =

" 0 : "

4170 GOTO4600

4200 REM TAPE SAVE

4210 IFLL=1THENPRINT"NO FILE TO SAVE

":GOTO500

4220 CPEN2,1,2,FI5+".SOURCE"
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40 SP$= " ".DL$ =CHR$(20) 
45 M=79.REM DEFAULT TEXT STRING LE 

NGTH 
50 EE=0 . REM DISKERRROR CHANNEL CLO 

SED 
60 PR=0 
90 REM POKEI44,49.REM DISABLE STOP 

KEY 
100 PRINT" (CLEAR) (REV)ABACUS S 

OFTWARE LINE EDITOR " 
110 PRINT"{02 DOWN) FUNCTIONS. " 
130 PRINT 
140 PRINTTAB(8); "A)PPEND- TO END OF -

TEXT " 
145 PRINTTAB(10); " @ = 5 SPACE TAB" 
146 PRINTTAB(10) ;"@+{REV)RETURN{OFF 

OFF) = SKIP LINE 
150 PRINTTAB(8) ;" C)HANGE- STRING 
160 PRINTTAB(8) ;"D)ELETE LINE(S) 
170 PRINTTAB(8) ; " F)ILER COMMANDS 
180 PRINTTAB(8) ;" I)NSERT BEFORE LIN 

E 
190 PRINTTAB(8); " L)IST LINE(S) 
200 PRINTTAB(8) ;" M)ENU DISP LAY 
210 PRINTTAB(8); " P)RINT LINES(S) 
220 PRINTTAB(8); "Q) UIT LINE EDITOR 
2 30 PRINTTAB(8) ; "R)EPLACE LINE 
235 PR INTTAB(8) ; " S)ET MARGINS 
240 PRINT . PRINT " ENTER SELECTION 

- > .. ; 
250 GOT0510 
500 PRINT . PRINT " {REV)EN TER{OFF) A, C 

, D,F,I, L, P,Q , R, S , M)ENU - >" ; 

510 GETA$ . IFA$=" "THEN510 
520 J=0.FORI=ITOll 
530 IFA$=MID$( "ACDFILRMQPS", I,I)THE 

NJ=I . I=l1 
540 NEXTI 
550 PRINTA$ 
560 IFJ=0 THEN500 
570 ONJGOTOI000 ,2 000 , 3000 , 4000 , 5000 

, 6000 , 7000,100,8000,9000 , 2 
1000 

1000 PRINT 
1005 PRINT"{REV)APPEND{OFF) TO END 0 

F TEXT" 
1010 PRINT . PRINT LL " >"; 
1020 GOSUB10000 
1030 IFLEN(L$)=0THEN500 
1040 T$(LL)=L$ 
1050 LL=LL+l 
1060 GOT01010 
2000 REM CHANGE STRING 
2010 PRINT.PRINT"{REV)CHANGE{OFF)" ;. 

GOSUB16000 
2020 IFHI=0THEN500 
2025 PRINT " {REV)CHANGE{OFF) STRING- > 

"; .G OSUB10000 
2030 L=LEN(L$) 
2040 IFL=0THEN500 
2050 IFL <4THEN2000 
2060 DM$=LEFT$(L$,1) .REM DELIMITER 
2070 IFRIGHT$(L$,1)<>DM$THEN2000 
2080 J=0 . FORI=2TOL- 1 ' 
2090 IFMID$(L$ , I , I)=DM$THENJ=I 
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2100 Nf:XTI 
2110 I FJ=0THEN2000 
2120 IFJ=2T HE N2000 
2130 FR$=MID$(L$ , 2 , J - 2) 
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2140 IFJ+l=LTHENTS$=" ". GOT02160 
2150 TS$=MID$(L$,J+l,L-J- 1) 
2160 F=LEN(FR$) 
2170 FORI=LOTOHI 
2180 T=LEN(T$ (I» . S=I.NL$= "" 
2190 FORJ=1TOT-F+l 
2200 I FMID$ (T$ (I) , J , F) OFR$THEN2 23 0 
2210 NL$=NL$+MID$ (T$ (I) , S , J - S)+TS$ 
2220 S=J+F .J= S-1 
2230 NEXTJ 
2240 I FS01THENNL$=NL$+RIGHT$(T$ (I) , 

T-S+l).T$(I)=NL$ 
2250 NEXTI 
2260 GOT0500 
3000 REM DELETE LINES 
3005 PRINT . PRINT"{REV)DELETE{OFF ) " ; 

.GOSUBI6000.REM GET RANGE 
3010 IFNOTDFTHEN 3015 . REM NOT DEFAULT 

ON ENTIRE FILE 
3011 PRINT " {REV) DELETE{OFF) ENTIRE F 

I LE? .. ; 
3012 GETA$ .IFA$= "" THEN3012 
3013 PRINTA$ .IFA$= "N"THEN500 

3014 IFA$<> "Y"THEN3011 
3015 I F HI>LL- 1THEN500 
3020 IFHI= LL-1THENLL=LO.GOT0500 
3030 J'~HI -LO+1 

3040 FORI= LOTOLL-J-1 
3050 T$(I) =T$(I+J) 
3060 NEXTI 
3070 LL=LL- (HI - LO)-1 
3080 GOT0500 
4000 REM FILLE R 
4010 PRINT " (DOWN) (REV)FILER{OFF) ENT 

ER L)OAD OR S)AVE- > ; 
4020 GETA$ . IFA$=" "THEN4020 
4030 IFA$<> " L"ANDA$<> " S"THENPRINT.GO 

T04000 
4040 P INTA$ . M$=A$ 
4050 PRINT"{REV)ENTER{OFF) FILENAME-

> II; 

4070 GOSUB100·00 
4075 IFLEN(L$)=0THEN500 
4076 IFLEN(L$»12THEN4050 
4080 FI$=L$ 
4090 PRINT" {REV)ENTER{OFF) D)ISK OR -

T)APE- > "; 
4100 GETA$.IFA$=""THEN4100 
4110 PRINTA$ 
4120 IFA$<> " D"ANDA$ <>"T"THEN4 090 
4130 IFA$="D "THEN4160 
4140 IFM$= " L"THEN4400 
4150 GOT04200 
4160 DR$= "". IFLEFT$(FI$ , 2)<>"0. " ANDL 

EFFT$(FI$,2)<> " I."THENDR$= 
" "' : n 

4170 GOT04600 
4200 REM TAPE SAVE 
4210 IFLL=1THENPRINT" NO FILE TO SAVE 

" .GOT0500 
4 220 OPEN2 , 1 , 2 ,FI $+ ". SOURCE " 
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4230 FORI=1TOLL-1

4240 FORJ = 1TOLEN{T$ (I) )

4250 PRINT#2,MID$(T$ (I) ,J ,1);

4260 NEXTJ

4270 PRINT#2,CHRS(255);

4280 NEXTI

4290 CLOSE2

4300 PRINTSPC{6) ; FI$;" SAVED"

4310 GOTO500

4400 REMTAPE LOAD

4410 OPEN2,1,0,FI$+".SOURCE"

4430 LL=0:REMLINE COUNT

4440 LL=LL+1:T$(LL)=""

4450 GET#2,A$

4460 IFST=64THEN4500:REM END OF FILE

4465 IFSTO0THEN PRINT"*** LOAD ERRO

R ***":GOTO500

4470 IFA$=CHR$(255)THEN4440:REM END '

OF LINE

4480 T$ (LL)=T$(LL)+A$

4490 GOTO4450

4500 CLOSE2

4510 PRINTSPC(6);FI5;" LOADED"

4520 LL=LL+1

4530 GOTO500

4600 REM DISK SAVE

4 610 IFM$="L"THEN4 800

4620 IFLL=1THENPRINT"NO FILE TO SAVE

":GOTO500

4 6 30 FL$="@0"+DR$+FI$+".SOURCE,S,W"

4640 OPEN2,8r2,FL$

4650 GOSUB20000:REM ERROR CHECK

4660 FORI=1TOLL-1

4670 FORJ=1TOLEN(T$(I))

4680 PRINT#2,MID$ (T$ (I) ,J,1) ;

4690 NEXTJ

4700 PRINT#2,CHR$(255)

4710 NEXTI

4720 CLOSE2

4730 PRINTSPC(6);FI$;" SAVED"

4740 GOTO500

4800 REM DISK LOAD

4810 FL$=DR$+FI$+".SOURCE,S,R"

4820 OPEN2,8,2,FL$

4830 GOSUB20000:REM ERROR CHECK

4835 IFE1O0THEN500

4840 LL=0:REM LINE COUNT

4850 LL=LL+1:TS(LL)=""

4860 GET#2,A$

4870 IFST=64THEN4500:REM END OF FILE

4880 IFST<O0THENGOSUB20000:GOTO500

4890 IFA$=CHR$(255)THEN4850:REM END '

OF LINE

4900 T$(LL)=T$(LL)+A$

4910 GOTO4860

4920 CLOSE2

4930 PRINTSPC(6);FI$;" LOADED"

4940 LL=LL+1

4950 GOTO500

5000 REM INSERT LINE

5010 PRINT:PRINT"{REV}INSERT{OFF} BE

FORE ";:GOSUB17000:REM GET

LINE #

5015 IFLO>LLORLO<1THEN5000

5020 PRINT:PRINTLO;">";

5030 GOSUB10000:REM READ LINE

5040 IFLEN(L$)=0THEN500

5050 LL=LL+1

5060 FORI=LLTOLOSTEP-1

5070 T$(I)=T$(I-1)

5080 NEXTI

5090 T$(LO)=LS

5100 LO=LO+1

5110 GOTO5020

6000 REM LIST LINES

6010 PRINT:PRINT"{REV}LIST{OFF} ";:G

OSUB16000:REM GET RANGE

6020 IFHI=0THEN500

6030 SS$="N":PRINT:FORI=LOTOHI:REM P

ERFORM LIST

6040 PRINTI;">";T$(I)

6 0 50 GETA$:IFA$=CHR$(18)THENFORJ=1TO

1024:NEXTJ

6060 IFASOCHRS (3)THEN6110

6070 SS$="Y"

6 080 GETA$:IFA$=CHR$(13)THENSS$="N":

GOTO6110

6090 IFASOCHRS (32)THEN6070

6100 GOTO6120

6110 IFSS$="Y"THEN6070

6120 NEXTI

6130 GOTO500

7000 REM REPLACELINE

7010 PRINT:PRINT"{REV}REPLACE{OFF} "

;:GOSUB17000:REM GET LINE#

7 020 IFLO>=LLORLO<1THEN7000

7030 PRINT:PRINTLO,">";

7040 GOSUB10000:REM RED LINE

7050 IFLEN(L$)=0THEN500

7060 TS(LO)=L$

7070 GOTO500

8000 REM QUIT

8010 PRINT:PRINT" {REV}LEAVE EDI

TOR-ARE YOU SURE?{OFF} ";

8020 GETA$:IFA$=""THEN8020

8030 PRINTA$

8 040 IFA$<>"Y"ANDA$O"N"THEN8000

8050 IFA$="N"THEN500

8060 PRINT:PRINT" {REV}** END L

INE EDITOR **{OFF}"

8070 POKE144,46:REM ENABLE STOP KEY

8075 POKE59468/12:REM ENABLE UPPERCA

SE AND GRAPHICS

8080 END

9000 REM PRINT LINE

9010 IFPR=0THENPR=4:OPENPR,PR

9 020 PRINT:PRINT"{REV}PRINT{OFF} ";:

GOSUB16000:REM GET RANGE

9025 INPUT"NUMBER OF SPACES BETWEEN "

LINES(l-2)";S1

9030 IF HI=0THEN500

9040 FORI=LOTOHI:REM PERFORM PRINT

9 050 PRINT#PR,SPC(SP)"{DOWN}"+T$(I)

9055 IFS1=2THENPRINT#PR:REM DOUBLE S

PACE

9060 NEXTI

9065 GOTO9100:REM *** TO GET RID 0

F JUNK ***

9070 PRINT#PR

9080 PRINT#PR,"***";LL-1;"LINES IN B
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423~ FORI=lTOLL-l 
424~ FORJ=lTOLEN(T$(I» 
425~ PRINT#2,MID$ (T$(I),J ,1 ) ; 
426~ NEXTJ 
427~ PRINT#2 , CHR$(255) ; 
428~ NEXTI 
429~ ' CLOSE2 

43~~ PRINTSPC(6);FI$;" SAVED· 
431~ GOT05~~ 

44~0 REMTAPE LOAD 
4410 OPEN2 ,1, ~ , FI$+ ". SOURCE " 

443~ LL=~:REMLINE COUNT 
444~ LL=LL+l:T$(LL)="" 
445~ GET#2 , A$ 
446~ IFST=64THEN45~~:REM END OF FILE 
4465 IFST<>~THEN PRINT···· LOAD ERRO 

R ***11 :GOT0500 
447~ IFA$=CHR$ (255) THEN444~:REM END -

OF LINE 
448~ T$(LL)=T$(LL)+A$ 
449~ GOT0445~ 
45~0 CLOSE2 
45 10 PRINTSPC(6);FI$; " LOADED" 
452~ LL=LL+l 
453~ GOT05~~ 
46~0 REM DISK SAVE 
461~ IFM$="L"THEN4 800 
4620 I FLL=1THENPRINT "N O FILE TO SAVE 

" :GOT0500 
4630 FL$ =" @0 " +DR$+FI$+".SOURCE,S,W " 
4640 OPEN2,8 , 2,FL$ 
4650 GOSUB20000 : REM ERROR CHECK 
4660 FORI=lTOLL- l 
4670 FORJ=lTOLEN(T$ (I» 
468~ PRINT#2 ,MID$ (T$ (I) , J , 1); 
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 IFEl<>0THEN50~ 
484~ LL=0:REM LINE COUNT 
4850 LL =L L+l : T$(LL) ="" 
4860 GET#2 , A$ 
4870 IFST =64THEN4500:REM END OF FILE 

488~ IFST«>0THENGOSUB20000:GOT050~ 
4890 IFA$=CHR$(255)T HEN4850:REM END -

OF LINE 
4900 T$(LL)=T$(LL)+A$ 
4910 GOT04860 
4920 CLOSE2 
4930 PRINTSPC(6);FI$;" LOADED" 
4940 LL=LL+l 
4950 GOT05~0 
5000 REM INSERT LINE 
5010 PRINT:PRINT " {REV)INSERT{OFF) BE 

FORE "; :G OSUB17000 :REM GET 
LINE # 

5015 IFLO>LLORLO<lTHEN5000 
5020 PRINT:PRINTLO;")"; 
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5030 GOSUB10000:REM READ LINE 
5040 IFLEN(L$)=0THEN500 
5050 LL=LL+l 
5060 FORI=LLTOLOSTEP-l 
5070 T$(I)=T$(I -l ) 
5080 NEXTI 
5090 T$(LO)=L$ 
5100 LO=LO+l 
5110 GOT05~20 
60~0 REM LIST LINES 
6~1~ PRINT:PRINT"{REV)LIST{OFF) ";:G 

OSUB16000:REM GET RANGE 
6020 IFHI=0THEN500 
6030 SS$= "N":PRINT:FORI =L OTOH I :REM P 

ERFORM LIST 
6040 PRINTi;" >";T$(I) 
6050 GETA$ : IFA$=CHR$(18)THENFORJ=lTO 

1~24:NEXTJ 

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

GOT06110 
6090 IFA$ <>C HR$(32 )THEN 6070 
6100 GOT06120 
6110 IFSS$="Y"THEN6070 
6120 NEXTI 
6130 GOT0500 
7000 REM REPLACELINE 
7010 PRINT:PRINT"{REV)REPLACE{OFF) " 

; :GOSUB17000:REM GET LINE# 

7020 IFLO>=LLORLO<lTHEN7000 
7030 PRINT:PRINTLO,II)"; 
7040 GOSUB10000 : REM RED LINE 
705~ IFLEN(L$)=0THEN5 00 
706~ T$(LO)=L$ 
7~70 GOT0500 
8000 REM QUIT 
8010 PRINT:PRINT" (REV)LEAVE ED I 

TOR- ARE YOU SURE?{OFF) "; 
8020 GETA$:IFA$=" "THEN8020 
8030 PRINTA$ 
8040 IFA$ <> "Y"ANDA$<>"N"THEN8000 
805~ IFA$= " N"THEN5~0 
8060 PRINT:PRINT" (REV)" END L 

INE EDITOR "[OFF) " 
8~7~ POKE144 , 46:REM ENABLE STOP KEY 
8075 POKE59468,12:REM ENABLE UPPERCA 

SE AND GRAPHICS 
8080 END 
9000 REM PRINT LINE 
9010 IFPR=0THENPR=4:0PENPR , PR 
9020 PRINT : PRINT " {REV)PRINT{OFF) ";: 

GOSUB16000:REM GET RANGE 
9025 INPUT"NUMBER OF SPACES BETWEEN -

LINES(1 - 2) "; Sl 
9030 IF HI=0THEN500 
9040 FORI=LOTOHI:REM PERFORM PRINT 
9~50 PR I NT#PR , SPC(SP) " {DOWN) "+T$(I) 
9055 IFSl=2THENPRINT#PR:REM DOUBLE 5 

PACE 
9060 NEXTI 
9065 GOT09100 : REM '" TO GET RID 0 

F JUNK '" 
9~70 PRINT#PR 
9080 PRINT#PR,"***II;LL- l ;IILINES IN 8 
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cu fiold over TOOiusruinci ni.ra com■ .mm ziw, idditu, ihrw J-leiitr her *«di and a t>hor* dumber. The ddpti> u

miEVcd 10 lhal nrr« nuj be amde inded^ol -iifi «« Th* SiaiUI |t|. di*t iffcF Ic ft, OpIiOni, tic )i»lfto*El ai all (JLrt

Li&cb itmt bepnuted, 1.2 or 1 up, indillioninf {JMficodr ihCBLphibcEKfiLpcffariBeJ ay ■ fuE ntaffeinc Urjuijc: profnm

SORT1T (North St»f oqIjJ rrtn:Ui.H DUftb

SOfcTlT ii a i«vrt] purpoK LorlinipfQfriiTi "iiiKn in tUtO (wmbly linjuAjr ir.it proi**,™ -.ll i.n uqucnuildiu filn

$ffl*Tilft] Dp NORTH STAk BASIC Frinu-h i-._ . ;uj .il it^rli'i t<)l IMf « fluffier* or 0A4 TO > ■> ■.'.■■>■.■." <■■ -f.

&OR11T ii ttulr UK) with EikllfFKfBUdbr DVNACOMP'i MAIL I ISTptDfitin and u *rry Ktunlf In fa uj.bil.lifi for

III uirvr BASIC du fdr wiling

PERSON AL FINANCE SYSTEM lAt«1 ind Noflft Slir onty) Mn SJI.W Dtakm,

dedutubk itentt, PIS -ill ion and mcutumr ripcom by jwyt*. and dnpLay iBfjrmnujnociHpernliturei by tnyol 26 uwr

defined code* by month or by p*r«. PFS»ill r-cr piodutr motihly b*rir*pfn pTyuuf <ipcnm by caicia^>r Ttin po*n(u:

p-ltkaae rcquira OftJy drtc disk drive, minimal mraiorj (34K Ai(n. JJK North SUr) Ifid -ill norf up to «-Q rmrdl per d«l*

(and over ICWrecorflipeidiikby m*tin( a (c* im&le.hiniei loth* pro|j*mii Vdu nn record tficcki plut q«^b rxptnui id

Mui you can l.ni ■ iff Whn your money gem and cEimmiK (UHl-vofk and ICilcm hind calculation! Conillni hfh *p«d
mKrunt lanjuaft wri

FAMILY hi in ,i I , \n ^ and AtirUnlj) Mh BMJ9 Dumr
FAMILY BUDGET ii i 'crj son*fn*nt ftnajKia] rnoid hetpinj pfOfrun tou -ill bt- atk iu l«p ejblL of caih and citd.i

tipendiiurra hi *tD n interne on ■ d*Jr bun Vou [in record In OnJunibk nemt tntf chantabk donation* FAMILY

JiffcrrnL ripcnv kcduiUi u mrll *l fo J piyroJI fncEtl KtOvHU Dvt Vt Mllfy rcrnr>hJ jnUi* tfi* uMT compkltf COnlrol
Ml ati cihtriPLv cjmpbctifd (ind urvofianutd!] wbjece

ISTEUNIt (Aiuioirji Mdb M*,M Dkfcmr

ihiiDj|h i luiE dup*ri mjJnn ircquncd lot uw) In one node of opctatfon jou nuj EDnn«i io a dju wtvkt (rj.. Thr

viiKtl ct MktdNci] and quickly lead dm iuc^ bi nock qi^oUroni onto roue divkdie for laid >**inj Thi* |tgblJt :?■

AddiKHuJlT. rfDfTiTQi *ELElrn ld BASIC FORTRAN, Etc BIT be hull ofMLMuiint Iftr 1u«k»1 ceil rdiiior Uid Uict "up-

luiJtd" 19 IPOUvi iOitpuin, nuLA| iJle Man ■ **-? unui ErnrnnaJ t*«i Aran BASIC proirtmi ni) be bpkotdfd

IUflVr, • (ixcm*nd file (TUT bf bwb Off *H/t hnd ui*O bin U cOndoUing inc-u: Tor ■ ELmc-tharr ihIct TTii! n. jo»i [U ■«-

TCXT EDITOR IE |CP/M> rrtw: in.H Dtakm* lUJdDka

T>ni n ihr HTOtid rrlrur »nmo ot OVHACOMpi populai TEXT EDITOR 1 u4 coatbfu ouny «- fcaiitm Wrth TEXT

EDJTOKIJ^mioiar&uiUEriLrrLtiiaih'jiiliaadiMaiblcEhcrnfQrLaurdupUr 5l«»iof «»l miT b*iptKndal,ni«ntJ w

oelnrt Fil*i ruj beu*eddo duk'diikcicc o rijti juuifedsctnirTed fwmai ed be laici pruned by t"her TEXT EDftoR IE

of liwCP'M £D faciiiry. Fmtva. ASCII CP'M rifci (indudmi BASIC and aurnbly lioiuip pzopanal nny br rad by eJjc

ftJiior and pr«eu«. In f*cl, lexi files on be Suili utng EDwhJ Umt formal(ri uim| IEKT EDITOR II Ail m aUd TEXT

EDITOR IL it an irnpenn.e, rai} to hc, bui very fktibk rdnini lyucm

DFILE (Adrt ud North S(u dUtdo oolj I Frln: SI*.*!
Thu handy proftini alluwi Nanh Sur arid Acand»k uktud majniun ■ ipnuLmi hIbu bm oi ill filet ind prcinmnn ibe

iitck of diiki «hKh uiTuiablr accunubt». DF1LE n euy io ki up tut mt h -ill srianur your dnhi eo pm>idi cfr^Knt

FINDITiNoi«iSU/r>oljJ rn«: «t,*s

*rf birthday, inni*trmr> tJifl jppoitirmfm Kaichti (or ihc perioiul rctori* am] ippointmenl tEirthti for Lhe jommncia] ce-

[□rdi RrfrirncE Tc:ardi a:f acccEwd bf i ^Lnglc [?y*Oid 0: by crOn [ficirniuiji i»o ot Ihrcr Lfy*ajdi

SHOPPING LIST 4AUri Dai}» Prttf:Sil.MCawru'l».tiD*krtU

SHOPPING LIST Worennforirniior. on noni yoL puichuc <i Ihf wpcnmrLit. tkfon (oidi ihoppirn. n *ill rmiind vou oT

all [ftc Lhmj^ n-d n- ijJ ; nrtd, and thm daptaf (or opuonilSi pfini) your ihoppnt Un and lhr lOEal con Aodnp. Su:,ri,

ihui(in| ind noTirg data u very oit. Bum "jih I6K

IUDI'IIMI/M'i'.. if--!u/- rnn:Utrt4DUttl<

Tfir I AX OPTtMl££K ninruHO uk. menu orm-.lfd loll-irr puhifr -h^h r-D.«l« i ;onvrr.irnl n«ani ior iul)jn|

twwi incornt hi LlraUi^i. TV pTOfrim ■■ dcujrwd -o pratidr a quick tod eaiy diu *nn> Iqcotv iai uuRrvudby aD

cffeii of cnticit nnancul decdioni TAX OPTIMIZER hu cx« ih(*uU)MT Txld trued m LPA efrmand cooa coiDpInc

-nh ih* nrrra! ui ubtn in m d*u r*i TAX OPTIMIZER 4 lai deducubk1

LTILCApple Htr.4»t] h*«:SLtJ3Dfctmf

UTIL II ■ dfik-ooDilnl ulibly if^on -which poinju rumiDifli ud (fiirj4n| ol iFKUncnuof DOS 3 2 and 3,1 dohflltl IE

Ihc tit (nibble pr byiel level Wni UT[L >Ou CUi ruJ) niaonc Ehc cDnEcnli of ■ JakniF mEar t» leclor. reOructtirr Ihfrfv-

ror poinim. rnUoctEf mrori K I c»- *ri:o**r,if m liritdaenL'j. ifJ ccrfprm nuiToihti uphiitKiintoficTitJiKii Foi chc

rtpcrHTHnl proiiammp-

TURNKEY ASDME-SV (Aurt oolyl hkHfn * DWfc«u

a/ij BASIC pioaraffiOfl [hedilkHW by ijpma. a hf«ltkcy. TURNKEY ind MENU pf D.kJr >o^i *,1h Ihc ibiUly La run uT

STOCKAID(AUflOBlT) rrfct:W*,« Dfci*rt*

nock Ji>nJenJ inJ iplu tdju^rmmT biritbiJjiiEi A *wj piofmiunal padiaftii

EDUCATION

HOIM.K VQIM. (Appk opIj, 4IK AppkHfi or EaLrtcr BASIC) Printllt.H taa*rir'12J.ttDHHW

Ut HODGE PODGE be ■■■r ch-kd'i lochcr. Prouna any ,t, on your Appk bfl mult id a jiflnjf l u4 j tr-^u rt "hap.

r>fii.i|" rilileJ [□ IhE tflC or Kumbrl o( ihr chosen kry Thr pf ofl»m'i i *; I . color ind ■ ± ue ■ DeL|h! for children

It A( HKR'S AIDE I Atari oat}) r.t. IHv*i .*i. H'vl^ni,

TEACHER S AIDE C0«4U of Hurt but moduti imuiMd ui o« profrtni The fiTU module Pfov-Jo kHraun ind lub-

liKiion fiiri;:KL d' *iryun t*rJs oi difficulty Tic nooa OiOcliilc tanuHi ,■( raulLiplKilion ptD6lani la ■futft Ihc UudcuE

mhu [he krni hind dmaioe iwpi an be ddpLtyed aJonj *nh [He rmuioder mordcf loclcaily demim*::i[c the pmcri-jTe tv

■bich \bt fEmipndp it denied L'uni TEACHER'S AIDE <s not vxrity a 4itU, bui itlhcr a kirnm* ciperxive

ORDERING INFORMATION

ll.lv.l- -J.rlh (mrim Add li*i (

< c r m imii

Add SI "0 10 rfce l.iitS duleitc pru

M.Liouiri MB ASIC oi IIASIC-»

All order, (c-dudmi bookil are >eni Rni C

Ikcilcr QLriounl Khcdulei are ndUk upon rpjUMt

■chClTopp, duk [IBMiollieiMoiedtlVHroiniilJ Proiu

DYNACOMP, Inc. (Depi. E)
1427 Monroe Avenue

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

Office phone (9AM-5PM EST): (716)442-8960

STATISTICS and ENGINEERING

1JK.IT M HLTtR I Available !o. all romp, tern

• menu rr.ode. deal lea f

: piomni of ihe snpu

PrHIIIHIiwrilUnilikiiii

ol fii. ii -ell ii imooined fir" md wionj

FOURIER ANALYZER <A'iUU>bk Iu

] ] * n * r.i]/r mLJ f..i:.L:uf K]LJK IFK ASAL Y/l H Hid mfnujn. in

iu«lluiUucdiL:n(fci[imi WMiui f OUBIEII ANA1-V2t« nir-

cniJirmng ioo[ A*bUF>k fur ■Iliompuiin

MARMUML ANALT2H lA.llkbk lot ill c tin V ■ < ■ ■ (Mil ■. s ■ i . ■ r ■ 11. i

FDUIItl ANALY2£R. IfA .-; HARMOMI

libm cuieiEeil and 1S11) r-r« jm-m

c ptOAia

ijdual pLoiii

.iri libri.-)

I.- ■ II. -M ■ " ; ■, l .-,i ,.

i option, ui eiunme miemal Lfcnrv ol futjjij lur

llinaJruMq .iL-J»rJ Je..i;-i- Lorr[L<:.i- ■*'

immui at im RE(.RfSSH)t I n cnuul, i

ill r.i,i.;.*!UMI(l*Ak.'iHIHA>»ll«blcl(ni«.iinputtni

PARAFIT ii doEfncd to aandlt Ehou cua in -hich ihr pasimcieii i

nan The uh iimplf Enifrti [he tunclional rorm. LnchjdiDf [he paraiHI

tuiei. Dan. iciulti and rcuduib nviT be minrpulaied ind ploiEed .

poljnomill 'litini. anil P^HAVJT Io: [how toE^plitalcd luIKEjom.

■ii ; ui im ■:; i'i f.i:: ■•-in', mi i; \i>n.6k For.ii

MI.R il ■ prolnuoiul Kl»ui pukui Isi uuIkidi 0>u hu

luncljoni. In iddHion, ih( utti mar iniirioiti' Ihi uluimn bi

■ intblri ukd dam lur n Lbrmrcd delK br Ihr milAblE rrfni^

Mi r 1 H.H Ohhu ill til,a. t

i (A( I). A(I), etc.) u wk nmm BASIC iiiihhe

..lh REGRESSION I. Ule REGRESSION I E

a -.(i\ + i ■.,.: -• .i. ir>>- oa Auii nwtnt mi to i-i i i is-,i i

En Ihe pan Ehe ATiOVA lanalyiii of variance) procedure hi* been limned

DYMACOMP hai br«.tM ihe r»«e. of ihn method lo null i)«cEni For ihcnei

a for IS! tl {ihin ciuninl tn 16) M

Trkr. Ot.« t™ni/UJ.M Dunn

-.■ -,-r ASOVA.iheniSAIDMP

ds ^i«ed rer Aim nra.idFd 4TC [he Vain'^"^ laclDEul d«HTi Joi
Ihoir Einluniliai >:lh AXOVA, do not aoirf The BltomplhTin( document!.-.- wai •■men in a lulDiul laihxm tbj a pro.

' -- I i Ihf 'ii ■ i r i- : j^r ] arr .-• r a . i .t '.i fFiiujn njjli'i diu editsng deleimi ind ippendEna

BASIC SCIENTinC StBHOl^TINES. Vuliiwi ] ind 1 INol I'lHHIr lot AUK)

UYSACOMP el ihe CKluinc ciEtilbuloi Ear me laEE-are Lcied ID Ihe popular tdll BASIC \< IIS IlfH \t trNttt TI\I V

> chafui Included I • nroir*. ■tra

Calkcucn tl CTu-icii I ind ] - Dau ud EujKiDa pkx.uai, cctnpln -L-abWuil Iu

CaUfcuon rl Chipiri* 4 , ExmMlri run uid vta« c-c-enbrn.

CoJkixtiDD f3. Oi«pt(fi S ana 6 - Hv4od number im™m iPomm, G4LEUiiob inc.);

Prtr pa alkiun 111.91 CuiRtr'tlt 93 Dukmi

iniR ujlHiiuni m i.i.Wbk la m t! nUn uudinl v.t Wl 91 IUet« dEsinu)

CUhKtim 'I Oupiri I i Lmw, rfilyncnL

Coflcrtion n Qupcrr J - 5nwi ■ppiDijEnj

CoUmion rl Cntpirr ] i huEKiiorE4l tpp<

CaUnion H Cttlffier * CORDIC iperoi

CoUmwn B: Oupiti i . Tiblr unrnnliiiaii. di!<cRiiiiaui)ii ind

CaLLcclEun K OLipIri 6 Mdllodi Iof lEndsEEg Enr rcl] EDOU el Ellt

CoUccikon n: Chiftrr T . Mettled* lor Tinddit ih compKi rmu a

CoJWIHjn HI. CTnpTtr 8 . Opticniiaiion by ie«p«e ejoctele

Mb pa roUnLUn ill SI tuwElr III 1! Diikmc

All (i(hl tolWltoni mi l.tlLiblt III l» 1" («lhl aHMI ml IIM «

fiem UYNALOMf

etBali:. riponrnEdL 4hd lO

-on INr-Eon, LiOiintt. i

!(*■

jcj t

HI OBAUI) ind Pi Dabbl

and I gltd b lad Ihr iniduiii dLipLl.rd

ACTIVt CIRCL'IT ANALYSIS (ACAPl {4H M , ■ ml,) PrtniiU.MCMKIU'tJl M !«-.-»

ACAP ii ihc inikii imu.i daitncEi iiu-n id LOGIC SIMULATOR w,ih ACAP ,ju mi) uuhn 1E11 inpsnK (In*

ll»f « pun.(»n^ rI :- M ■ If |, ■ ■ J- ..■*,■"- bud pm Elllr:^rU I Thr:irnJLl m±y bcptubrdilcqual ElETndn

EicquaHy. and Ihr :(uhii| u'li^'n n r , \rh! in] -T.*(urn} noila[c a: c«[h ^CHIkpOEimi (uacluEC cilfllirktd 8t picli.M Ehf

Epifmikidc DlihcK.olUfCi, ih* frnjuoii* rnpcnK el ■ film or unpliFtr imt EHconrkicly icHmmtd *tUi mpect eo boin

*:.:_- And : ■ ti-: In i!.: ACAP pnnu i ~i' a jr.il>m tl Ihc Eangc of .ollijc Eni^orua *hxh rrwk Irern

tokfuxi -MUENoniin Ehctomponenii ACAPu Ai)iakiinudaK 5unpl> OncEjbf njvcifcu^mlerrnioEIPrifennc>Ei mO

(icin or cdilinf *i M lAouk] bf :i I enj cirnjiE d«]picEni ;'.('!— ,' rir>

LOCICSIMLLATORt.\aplto»lj:4*llRAMl MU:UI.HC—mUHIHau

Wi;- LtKilC SJMULATOIt )au tj> fuily lcie >owe catnplValEd djciixL Ic^K design i"iED mj*cE ID (].en K1 ol mpuli 10

dnnmisc ho* *dl Ehc ciojj biJ] o=da[c The clemni'j ahictl rtily be iimullied include mullEP"! inpuL AND. OR, NO1.

EXOR. EXNOR and HAND |i». •< ill ■ witfim. I K ind D EbpElcpi. ind oiu-tlun Tht leipain ol ihi muni k

M MBUJKBl SlHKRfTR.SJOu.l)l Prle. U^l.m.linHUUil.

rjlt.i. i,iirra i.ukbw lor ilic TBS-IO Ii :in handle iipio llldau m, net

7 * - 'i i j : ■.-, : j ■ ■ l . ■.- : nmenient diu ,.■.•[ fan«biltEy Ihe

iicd. and Endudci appmdK -hich dncnhe [

iTATSORTfTRS-Monl))
STATSORT cutuiiu of »nil menu w levied |>lo|Iimi

EibuUtcg dau S7ATWRT Ii »ell dDcwixninl irni "

lypt -null .m be lead br Ene Xadio Shl.l AJ.ii.,td

NTATTKST (TRS-W 0 ulyj

Price s U9.95 <LaaKIU/UJ .M DUetle

c CbuJd. edn, mEr(e), lormn ind print

ID.HtiiKlli HI HLUr

in buJd lEitJ Mie dau Mil inJ ml Ihe dillirrn

uuFyiii ii *rll 11 do linen io/rclanon ind reirr

r *ho [uidti you inTou^h ihc iBnoui lem

STATTEST -JJ 4lia piilonn

hnEie n launded awl *j1B a (hi-

ABOUT DYNACOMP

DYNACOMP e> a kid in i diuribulai Dl mull ijril tlh iiki ipanccni the >Drld ■ ill),

af Mi

fnaiiilaiEied ind improved our hi|h level of qual)I> uid cunomcr lupport The ichjevemcni in qml^> in^fntem

rrom our nun) Ttpeti cuilomoi ind Iht lodwatt rmewi in luch publiciiioni u COMPUTROMCS. M Soft-

waie Crilique. A.S.A L.O.O.. Crcllne Compulrai ind Kilobtud Out cuiiomer mppon a u clou Ii youi
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UFFER ***"

9090 PRINT#PR

9100 GOTO500

10000 REM INPUT A LINE OF TEXT

10010 L$=""

10020 PRINT"$_{LEFT}";

10030 GETA$:IFA$=""THEN10030

10040 IFAS=CHRS(13)THENPRINT" ":RETUR

N

10045 IFA$="@"THENA$=" ":REM TAB

10050 IFLEN{L$)=(M-5)THENGOSUB22000

10055 IFLEN(L$)>MTHENGOTO15000:REM SP

ECIFIES MAX LENGTH OF STRI

NG

1006 0 IFA$>=SP$ANDA$<=CHR$(95)THEN101

00

1006 5 IFA$>=CHR$(161)ANDA$<=CHR$(22 3)

TKEN10100

10070 IFA$ODL$THENGOTO10030

10080 IFLEN(L$) >0THENPRINTA$;:L$=LEF

T$(L$,LEN(L$)-1)

10090 GOTO10020

10100 L$=L$+A$:PRINTA$;:GOTO10020

15000 REM LINE INPUT ERROR

15010 PRINT:PRINT"{REV}ERROR{OFF} LIN

E TRUNCATED"

15020 RETURN

16000 PRINT"RANGE(LOW/HIGH)-> ";

16010 GOSUB10000:REM INPUT RANGE

16020 LO=1:HI=LL-1:REM DEFAULT LIST A

LL

16025 L=LEN(L$)

160 30 DF=0:IFL=0THENDF=-1:GOTO16150

16040 J=0:FORI=1TOL

16050 A$-MID$(L$fI,1)

16060 IFA$>="0"ANDA$<="9"THEN 1609 0

16070 IFA$="-"THENJ=I:GOTO16090

16080 J=99:I=99

16090 NEXTI

16100 IFJ=99THEN16000

16110 IFJ=0THENLO=VAL(L$):HI=LO:RETUR

N

16120 IFJ>1THENLO=VAL(LEFT$(L$,J-1))

16130 IFJ<LTHENHI=VAL(RIGHT$ (L$,L-J) )

16140 IFLO>HITHENl600-0

16150 RETURN

17000 PRINT"-LINE#->";

17010 GOSUB10000:REM INPUT LINE#

17020 L=LEN{L$)

17030 IFL=0THEN17000

17040 J=0

17050 FORI=1TOL

17060 A$=MID$(L$,I,1)

1707 0 IFA$>="0"ANDA$<="9"THEN1709 0

17080 J=99:I=L

17090 NEXTI

17100 IFJ=99THEN17000

17110 LO=VAL(L$)

17120 RETURN

20000 IFEE=0THENEE=15:OPENEE,8,EE

20010 INPUT#EE,E1,E2$,E3,E4

20020 IFE1=0THENRETURN

200 30 PRINTE1;",";E2$;",";E;",H;E4

20040 PRINT"*** DISK ERROR ***"

20050 CLOSE2

20060 RETURN

21000 REM SET MARGINS

21010 PRINT:PRINT"{REVjSET MARGIN{OFF

OFF}"

21020 PRINTTAB(7)"MARGIN SIZE:{DOWN}N

)ONE

21025 PRINTTAB(19)"S)MALL (1/2INCH) '

M) ED

IUM (1.0INCH)

21027 PRINTTAB(19) "L) LARGE (1.5INCH)

21030 PRINTTAB(19)"O)WN DESIGN"

21035 GETMS$:IFMS$=""THEN21035

210 50 IFMS$="N"THENM=79:SP=0:GOTO50 0

21060 IFMS$="S"THENM=74:SP=5:GOTO500

2107 0 IFMS$="M"THENM=69:SP=10:GOTO50 0

2107 5 IFMS$="L"THENM=64:SP=15:GOTO500

21080 IFMS$="O"THENPRINT:PRINT

21085 INPUT" INCHES FOR LEFT MARGIN "

(10 CHARAC

TERS/INCH)=";SP

21090 INPUT" INCHES FOR RIGHT MARGIN

(10 CHARAC

TE3S/INCH)=";RM

21100 3P=INT(LM*100)/10:M=INT(79-RM*1
0):GOTO500

22000 HEM BELL

22020 FORII=1TO 5:POKE59467,16:POKE59

46'5,85:POKE59464/115:NEXTI

I

2 2030 ?OKE59467,0:POKE59466,255:POKE5

9464,254

22040 RETURN

CompuVox, Inc.

PO Box 997 -TROY, Ml 48099

(313) 540-2838

VOTRAK TYPE N1 TALK (TNT) Speech Synthesizer S359.95

For APPLE. ATARt, PET. VIC 20

— LEARN ON YOUR OWN—SPELLING [requires Votrax TNT) $19.95

For VIC 20. APPLE

DISK UTILITY PAC (Disc Monitor/Recovery) $29.95

For PET (16/32K 3.D/4 0 ROM with 2040 or 4040 disk

cnve)

BSD 3.0/4.0+ (Basic Simulated Disk-PLUS) S29.95

For32K PET(2001. 4032)

Fill 32K with basic programs

Built in directory will allow immediate execution ot enure directory

Entire library can be saved to tape or disk

SALE prices on selected PRINTERS. BOOKS, CHIPS. PET

COMPUTERS & PERIPHERALS

Send or call tor Soltware<'Hardware Catalog and ordering information

Scotch' Diskettes
Rely on Scotch* diskettes to keep your valu

able data safe. Dependable Scotch diskettes

are tested and guaranteed error-free. The low

abrasivity saves your read/write heads.

They're compatible with mosl diskette drives.

(800)235-4137

Dealer Inquires

Invited

PACIFIC

EXCHANGES

IWfoolhJKd

Su. Ui (*.!(.. CA

9MIII l«CU ul

iWOlSiK VI» o.

iRCKlUI IDO1

' 2 

UFFER ***11 
9090 PRINT#PR 
9100 GOT0500 
10000 REM INPUT A LINE OF TEXT 
10010 L$= "1I 
10020 PRINT " $ {LEFT}" ; 
10030 GETA$: IPA$ =" "THEN10030 
10040 I FA$=CHR$(13)THENPR I NT " ": RETUR 

N 
1 0045 IFA$= " @"THENA$= " ":REM TAB 
10050 IFLEN(L$)=(M- 5)THENGOSUB22000 
10055 IFLEN(L$»MTHENGOT015000 : REM SP 

ECIFIES MAX LENGTH OF STRI 
NG 

10060 IFA$>=SP$ANDA$< =CHR$(95)THEN101 
00 

10065 IFA$>=CHR$(161)ANDA$<=CHR$(223) 
THEN10100 

10070 IFA$<>DL$THENGOT010030 
10080 IFLEN(L$) >0THENPRINTA$ ; : L$=LEF 

T$(L$ , LEN(L$) - l) 
10090 GOT010020 
10100 L$=L$+A$:PRINTA$ ; : GOT010020 
1 5000 REM LINE INPUT ERROR 
1 5010 PRINT: PRI NT " {REV}ERROR{OFF} LI N 

E TR UNCATED " 
15020 RETURN 
16000 PRINT " RANGE(LOW , HIGH)-> "; 
16010 GOSUB10000:REM INPUT RANGE 
16020 LO=1:HI=LL- 1:REM DEFAULT LIST A 

LL 
16025 L=LEN(L$) 
16030 DF=0 : IFL=0THENDF=-1:GOT016150 
16040 J=0:FORI=lTOL 
1 6050 A$=MID$(L$ , I , l) 
16060 IFA$>= " 0 "ANDA$<= " 9 "THEN16090 
15070 IFA$=" -" THENJ=I:GOT016090 
16080 J=99:I=99 
16090 NEXTI 
16100 IFJ=99THEN 16000 
16 11 0 IFJ=0T HENLO=VAL (L$) : HI=LO: RET UR 

N 
16 1 20IFJ>lTHENLO=VAL(LEFT$(L$ , J - 1» 
16130 IFJ<LTHENHI=VAL(RIGHT$ (L$ , L- J» 
1"140 IFLO> HITHEH1600~ 

16150 RETURN 
17000 PRINT"- LINE# - >" ; 
17010 GOSUB10000 : REM INP UT LINE# 
17020 L=LEN(L$) 
17030 IFL=0THEN17000 
17040 J=0 
17050 FORI=lTOL 
17060 A$=MID$(L$ , I , l) 
17070 IFA$> =" 0 " ANDA$< ="9 "THEN17090 
17080 J=99:I =L 
17090 NEXTI 
17100 IFJ=99THEN1 7000 
17 11 0 LO=VA L (L$) 
171 20 RETURN 
20000 IFEE=0T HENEE =15 : 0PENEE , 8 , EE 
20010 INPUT#EE , E1 , E2$,E3 , E4 
20020 IFE1=0THENRETURN 
20030 PRINTE1 ;", "; E2$ ; ", ";E ;", "; E4 
20040 PRINT " *·* DISK ERROR ***" 
20050 CLOSE2 
20060 RETURN 
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2 1000 REM SET MARGINS 
21010 PRINT:PRINT " {REV}SET MARGIN{OFF 

OFF} " 
21020 PRINTTAB(7) " MARGIN SIZE : {DOWN}N 

)ONE 
21025 PRINTTAB(19) " S)MALL (l/2INCH)

M) ED 
I UM (1.0INCH) 

21027 PRINTTAB(19) " L) LARGE ( 1. 5INCH) 
21030 PRINTTAB(19) " O)WN DESIGN" 
2 1035 GETMS$:IFMS$= "" THEN21035 
2 1050 IFMS$= " N"THENM=79:SP=0 : GOT0500 
2 1060 IFMS$= " S " THENM=74:SP=5 : GOT0500 
21070 IFMS$= " M"THENM=69 : SP= 10:GOT0500 
21075 IFMS$="L "THENM=64:SP=15:G OT0500 

21080 IFMS$= " O"THENPRINT:PRINT 
21085 INP UT" INCHES FOR LEFT MARGIN -

(10 CHARAC 
TE RS/ INCH)= "; SP 

21090 I NPUT " INCHES FOR RIGHT MARGIN 
(10 CHARAC 

TE. S/INC H) = "; RM 
2 1100 SP=INT(LM*100)/10 : M=I NT(79 - RM*1 

0) : GOT0500 
22000 REM BELL 
22020 FORII=lTO 5 :P OKE59467 , 16 : POKE59 

466 , 85:POKE59464 , 11 5 : NEXTI 
I 

22030 POKE59 467 , 0 : POKE59466 , 255:POKE5 
9464 , 254 

22040 RETURN © 

CompuVox. Inc. 
P.O. Box 997 . TROY, MI 48099 

(3 13) 540·2838 

VOTRAX TYPE 'N' TALK (TNT) Speech Synth esizer $359.95 
rOl APPLE, AlARt PET, VIC·20 

- LEAflN ON YOUR OWN- SPElLING (requires VOir ax TNT) $19.95 
F 01 VIC·20. APPLE 

DISK UTILITY PAC (Disc Monitor / Recovery) _. . $29.95 
For PET (16 /3 2K 3.0/ 4.0 ROM with 2040 or 4040 disk 
drive) 

8S0 3.0/ 4.0+ (Basic Simulated Disk-PLUS) .. $29.95 
1m 31K PET (1 001.4031) 

Fill 32K with basic programs 
Buill in directory will allow ullrll ediate executi on of eutlle directory 
Entire library can be saved to tape or disk 

SALE prices on selec ted PRINTERS. BOOKS. CHIPS. PET 
COMPUTERS & PERIPHERALS 

Send or call tor Sohware / Hardware Ca talog and ordermg rnforrna tlon 

Diskettes 
Rely on Scotch- diskettes to keep your valu
able data safe. Dependable Scotch diskenes 
are lested and guaranteed error-free. The low 
abrasivity saves your read/write heads. 
They' re compatible wilh mOSl diskene drives. 

(800)235-4137 

Deatel' InQUiries 
InViled 

,AClne "'" .... , .. 1OO f _ _ 

Son t- O!._ (A 
QJ.t()1 !n Ul .... 
JIO)I!>'Il' !o'I \~ '" 
I8r6M linn 



Single Board Computers

80-153 1k RAM 2k EPROM

80-280 1k RAM 2k EPROM

81-260 2k RAM 4k EPROM

81-030 4k RAM 16k EPROM

8085 3 chip system

8088 5 chip system

Apple II boards

79-295 Parallel I/O

81-132 A-D 16 Channel

80-085 12k EPROM (2716)

Bare Board

$19.95

$19.95

$39.95

$89.95

$24.95

$29.95

Bare Board

$19.95

$29.95

$39.95

80-244 EPROM PROGRAM MEF

80-144 Display add + data $25.95

80-297 Parallel Printer Interfac

Extender Board

81-088 Speech Synthesizer(Votrax SC-01)

Other Products

CRT Controller

79-287 A-D and D-A

79-282 SS Switch 1 ch.

79-282 SS Switch 4 ch.

80-160 +5V0lt 500 Ma.

80-161 ±12Voft120Ma.

Bare Board

$39.95

$19.95

$ 6.95

$24.95

$ 8.95

$ 8.95

81-120 Parallel Input Speech Synthesizer

Kit

$ 89.95

$119.95

$149.95

•$249.95

Kit

$59.95

$69,95

$49.95

$39.95

$42.95

$69.95

$12.95

Kit

$59.95

$10.95

$39.95

$16.95

$18.95

Send for complete Catalog and OEM pricing.

'Partially Populated price.

ZjL. .John Bkll EngineKit I NO

Assm.

$110.95

$129.95

$199.95

$349.95

Assm.

$ 69.95

$ 89.95

$ 59.95

S 49.95

$ 49.95

$ 79.95

$139.90

Assm.

$ 79.95

$ 13.95

$ 49.95

$ 20.95

S 22,95

$149.90

, INC.

ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING

rr—1 P.O. BOX 338 •

' ' ADD SALE
REDWOOD CITY, CA 94064

3 TAX IN CALIFORNIA

i tiui

'—'
ADD 5% SHIPPING & HANDLING* 3% FOR ORDERS OVER $100

10% OUTSIDE U.S.A.

SEND FOR CATALOG (415) 367-1137

Mathematics, Basic Skills

Paper Exercises in Arithmetic

For use uitb

■PET/CHM Computer & Printer

plus

Compatible Disk System

The Teacher's Aide

Computerprograms designedfor use by the classroom teacheras

a primary source of exercises in mathematics, basic skills.

Through simple question and answer, and uitb the use of only

one computer system, a teacher maysatisfy altindividttalized, in-

class and homework requirements for drill in arithmetic.

Students work directly upon exercise sheets. Difficulty level is

easily adjustable. Answers are always protided 23 programs

included, covering integers, decimals, fractions, percent and

much more.

On Disk $99-99

Algebra
Explicitly Produced Exercises in Algebra

Sixteen programs in linear and fractional equations, simulta

neous equations, quadratics, signed and complex number

arithmetic.

On Disk $99.99

(Arizona residents please add 4% Sides tax.)

Phase iuM SI. 50 fur postage and bundling.

T'Aide Software Company

P.O. Box 65

El Mirage, Arizona 85335

w
ALONE SPACE PIRATE ATTACKS THE GALACTIC EMPIRE

"■■:'■
You are

the sole surviving

Naval Commander

of the Free Space Con

federation. The Galac

tic Empire has overrun

the entire solar system ...

except for your remote out

post on a moon at the outer

limits. Exploiting the un

matched ship SHADOWHAWK I. '

you prey on the Empire's mer

chant fleet to capture enemy mate

rial, which can be bartered for better

weaponry, shielding, missiles, etc., for SHADOW HAWK I.::-

But the Empire's interceptors, corvettes, lancers, destroyers,

and cruisers are probing the galaxy tor you You must evade

them and the deadly battle stations throughout.

Your skill is measured by nine rankings, up to STAR LORD.

Warning: You must be very, very good to reach STAR LORD
rank! Very good indeed!

SHADOW
HAWK I tm uses

THREE-AXIS rota
tion, high resolution 3-D
graphics! On Apple IT.

DOS 3.3, or Atari 800". 48K
wlih disk drive. Joysticks re

quired. Specify Apple or
Atari on your order. Games
are on Dyson™ diskettes.

Game time: I5-30 min. $49.95 ppd.
VISA & MasterCard accepted.
DEALER INQUIRIES AfiE WELCOME

7561 Crater Lake Hwy.

White City, OR 97503

(503) 826-4640

'Apple II and Atari 600 are registered

trademarks, respectively, o! Apple Com

puter, inc and Alari. Inc

Single Board Computers 

8().1531k RAM 2k EPROM 
8(}'280 1 k RAM 2k EPROM 
81-260 2k RAM 4k EPROM 
81-0304k RAM 16k EPROM 
80853 chip system 

Bare Board 

519.95 
519.95 
$39.95 
589.95 
524.95 

8088 5 chip system __ ,,"29.95 

Apple II boards 

79-295 Parallel If 0 
81-132 A-D 16 Chan e 
60-065 '2k EPROM 127'6) 
60·244 EP~OM PROGRAMMER 
80·144 Dlspley add +dala 
80-297 Parallel Prlnte nteriace 
Extender oard 
81·088 S eec Synthesizer (Votrax SC-01) 

Other P oducts 

C8T optroJler 
~87 A-O and D.A 

79·262 S S Swl,ch , ch. 
79·282 S Switch 4 ch. 
80·160 + 5 Volt 500 Ma. $ 8.95 
8().161 :t 12 Volt 120 Ma. S 8.95 
8(.120 Parallel Input Speech Synthesizer 

Kit 

$ 69.95 
$11 9.95 
$149.95 

°$249.95 

Kit 

$59.95 
$'0.95 
$39.95 
$16.95 
$16.95 

Send for complete C.t.log and OEM pricing. 
·Partlally Populated price. 

Assm. 

$110.95 
$129.95 
$'99.95 
$349.95 

Assm. 

Assm. 

$ 79.95 
$ 13.95 
$ 49.95 

20.95 
$ .95 
$149.90 

~ JOHN BEL ENGINEEHING, INC. 

ALL PRODUCTS ARE AVAILABL E FROM JOHN BElL ENGINEERING 
W P.O. BOX 338 · REDWQQDCITY, CA94064 C!E 

ADD SALES TAX IN CALI FORNIA 
ADD5 % SHIPPING & HANDLING. 3% FOR ORDERS OVER $100 

10°/. OUTSIDE U.S.A. 

SE ND FOR CATALOG (415) 367·1137 

You are 
the sole surviving 
Naval Commander 
of Ihe Free Space Con
federation. The Galac
lic Empire has overrun 
the entire solar system ... 
except for your remoleout
posl on a moon at the ouler 
limils Exploiting the un
matched ship SHADOWHAWK l ".' 
you prey on the Empire's mer
chanl fleet 10 capture enemy mate
rial. which can be bartered for better 
weaporuy, shielding. misSiles. etc .. tor SHADOW HAWK L n.J 

But the Empire's interceptors. corvettes. lancers. destroyers. 
and cruisers are probing the galaxy for you. You must evade 
Ihem and the deadly battle stations throughout. 
Your skill Is measured by nine rankings, up to STAR LORD. 
Warning: You must be very. very good to reach STAR LORD 
rank! Ver{ good indeed! 

MlllbenuJties, BIISk Skills 
Pllper EJrerAus I .. Ant"-Iie 

~ 
For use witb 

'PtT/ CBM Compllll.'" & Pri"rL'" 
pillS 

Compatible Disk SySll..,lI 

The Tetu:her's AUk 
Computer programs desiglleel for use by tlX'cfflSSTOOm tWlCberas 
tl primary sourre of exercises i" mfllbenUitics. btule skills. 
nm:mgb simple questioll tlml fmSWf!r, ami with the use Of ollly 
aliI' computer system. a tWleber may satisfy all fm/l/Jit/tw/izL'fi. [1/ . 

CltlSS and IXJl1Il'WOrk rt.'tJuirem e1lts for (trill in m itbmetic. 
Sttu/ents work directly 1I/J011 exercise Sbt!t!fS. Difficulty IL'tlel is 
wlSily adjustable. A1JSWl'7'S are always prollided. 23 progmms 
itlc/m/ed, co/Jerillg infegers. decimals, fmclfolls. percellt and 
mllcb m On!. 

0.. »Isle $99,99 

Algebril 
Explicitly PrtNlNeell Exercises I .. Algebrll 

S£:tleetl progmms in linear fwd fractiontl/ equations. simulta· 
neous equations. quadrtltics, signed ,md complex l1umber 
(mlbmetic. 

0.. »Isle $99,99 

(Ari::mUl re$ldents plf!(lSf' (/tid 4% Slifes /(1.'(.) 
PfI,'(I.U.' add H .5U lor poslflgj' (1II{l lxmdlfn8· 

T'AUie Softwllre ComJ>ll .. y 
P,O, Box 65 

El MlrllfJe, Arlz_ 85335 
·f'l:T b .. ...-','O __ >do ..... &uI ..... II<frbj ..... I .... 

SHADOW 
HAWK I N uses 

TIIREE-AXIS rola
tion, high resolution 3-D 
graphics! On Apple .n' . 

DOS 3.3. or Alart 800'. 48K 
wiih disk drive. Joysticks re

quired. SpeciJy Apple or 
Atart on your order. Games 

are on Dysan N diskettes. 
Game time: 15-30 min. $49.95 ppd. 

VISA & MasterCard accepted. 
DEALER INQUIRIES ARE WELCOME 

7561 Crater Lake Hwy. 
White City. OR 97503 
(503) 826,4640 
. Apple D a nd Alan 800 are registered 
lrademarics. respec1ively. oj Apple Com
puler. Inc and Alan. Inc 
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Transposition

Janet Whitehead
Saint John, N.B., Canada

Program 1:

Line 40: Tl finds successive values of (2 '/l')",

(2Via)l» (2 v"f etc.
Line 50: Successive one-halftones, N values, are
calculated.

Line 60: The results are printed.

Notice that, for notes one octave apart, the

ratio of the two A' values is 2:1.

Editor's Note: This transposition algorithm works on both

Atari and PETICBM. We hope to see some exciting

harmony or other musical applications as suggested by

Janet at the end ofher article. — RTM

On first observation, the sound command SOUND

V,N,T,L seemed to have a lack of pattern for the

sequence of numbers representing the note N. I

recalled a question in a high school mathematics

book that stated that the frequency of A above

middle C was 440 cycles per second. To obtain the

next higher note on a musical scale multiply by

2 Vv', for a lower note divide by 2 >A"; thus one can

find the frequency of each of the twelve notes in an

octave. (I am considering each octave as containing

twelve notes, the five black notes as well as the

seven white ones on a piano).

This, I thought, must be the basis for the

sequence of numbers used for notes in Atari

BASIC. As the value of TV is from 0 to 255 (one

byte), the frequency was not used, but some multiple

of it. As frequency increases the pitch increases,

but the value ofN decreases as the pitch increases.

Therefore, to increase the pitch you divide N by

2 l/ia instead of multiplying by 2 l/ls.

This property can be used to transpose music.

To raise a composition by one-halftone, one only

needs to divide the N value by 2 Vvj, for a full

tone divide by (2 >/r')'2, for a tone and one-half by

(2 l/ia f etc.

To illustrate these properties, here are two

simple programs. Program 1 prints the sequence

of number used for N in the sound command. To

obtain the sequence in Atari BASIC by Albrecht et

al. an original N value of 259 was used instead of

255. If you find that these give values for TV which

produce sharp or flat tones, just change the 259.

Program 2:

This plays a few bars of music to illustrate how a

piece of music can be transposed through one

octave.

Line 100 - Sets the voice to 0, the tone as 10, and

the loud ness at 10.

Line 110-120-M is the value of 2 '/iaand Tl is the
number of half-tones to transpose the music.

Line 140 - Ml calculates the value of (2 '/r')" which
is the factor by which each N value must be divided

to raise a piece by Tl halftones.

Line 150 —A holds the original value of N, and B

indicates the length of time it is to be played. A is

then transposed the desired number of halt tones.

The note is then played.

Line 170 - As the program plays the few bars of

music through each successive halftone for one

octave, this line increases the amount N is to be

transposed one half a tone. As the data must be

read each time, ii needs to be RESTOREd.

Caution: If you exceed an jV value of 255 in

your transposition, you will get a very high pitched

note. Only one byte is used for N, so 257 would be 1.

Perhaps some reader can expand on this to

play chords or generate harmony. Knowing very

little about music, I will have to leave that task to

someone else.

Program 1.

10 H=;M1/12>

20 T=0

30 FOR 1=1 TO 46

46 T1 =t 1 T

50 N=259/T1
60 PRINT LINTCN+0.5

70 T=T+1

B8 NEXT I

90 END
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Transposition 
Janet Whitehead 
Saint John. NB. Canada 

Editor's Note: This tmnsposition algorithm works on both 
Atali and PET/CBM. We hope to see s011le exciting 
hanl/ony or other musical applications as suggested by 
janet at the end oj her article. - RTM 

On first observation , the sound command SOUND 
V,N ,T,L seemed to have a lack of pattern for the 
sequence o f numbers representing the note N . I 
recalled a question in a high school mathematics 
book that stated that the frequency of A above 
middle C was 440 cycles per second. To obtain the 
l)ext higher note o n a musical scale multiply by 
2 '/0" for a lower note divide by 2 Y" ; thus one can 
find the frequency of each of the twelve notes in an 
octave. (I am considering each octave as conta ining 
twelve notes, the fi ve black notes as well as the 
seven white ones on a piano). 

This, I thought, must be the basis for the 
sequence of numbers used for notes in Atari 
BASIC. As the value of N is from 0 to 255 (one 
byte), the frequency was not used; but some multiple 
of it. As frequency increases the pitch increases, 
but the value of N decreases as the pitch increases. 
Therefore, to increase the pitch you divide N by 
2 '/0, instead of multiplying by '2 Y" . 

T his property can be used to transpose music. 
To raise a composition by one-half tone, one only 
needs to divide the N value by 2 '/0" for a fu ll 
tone divide by (2 '/0, )', for a tone and one-half by 
(2 '/0, ) ' etc. 

To illustratt: these properties, here are two 
simple programs. Program I prints the sequence 
of number used for N in the sound command . To 
obtain the sequence in Atari BASIC by Albrecht et 
al. an original N value of259 was used instead of 
255. If you find that these give values for N which 
produce sharp or flat tones, just change the 259. 

Program 1: 

Line 40: TI finds success ive va lues o f (2 'I ,,),', 
(2 '10, )', (2 '/0, )' etc. 

Line 50: Successive one-ha lf lones, 1\/ va lues, are 
calculated. 
Line 60: The resu lts are printed. 

NOlice thal, for nOles o ne OClavc apan, lhe 
ratio of the two N va lues is 2: I. 

Program 2: 

This plays a few bars of music to illustrate how a 
piece of music can be transposed through one 
octave. 
Line 100 - Sets the voice to 0, the tone as 10, and 
the loud ne's at 10. 
Line 11 0- 120 - M is the value o f 2 '/0, and T I is the 
number of half-tones to transpose the mus ic. 
Line 140 - M I calculates the va lue of (2 '/0, ) ' I which 
is the fa cLOr by which each N va lue must be div ided 
to rai se a piece by T I ha lf tones. 
Line 150 - A holds the ori ginal va lue of N , and B 
indicates the length of time it is to be played. A is 
then transposed the des ired number o f half to nes. 
The note is then played . 
Line 170 - As the program pla)'s the few bars of 
music through each successive half LO ne for one 
octave, this line increases the amount N is to be 
transposed one half a tone. As the data must be 
read each time, it needs LO be RESTOR Ed. 

Caution: If you exceed an N value of255 in 
your transposition , you will get a very high pitched 
note. 0 Iy one byte is used for N, so 257 wou ld be I. 

Perhaps some reader can ex pand on this to 
play chords o r generate harmon y. Knowing ve ry 
little abo ut music, I ",ill have to leave that task LO 
someone else . 

Program I. 

HlI1=2.-·( 1/ 12> 
:0'0 T =0 
30 FOR 1=1 TO 40 
40 T1~llT 
50 H=259/ T1 
60 PRIHT L nlT04+G S' 
70 T=1+1 
80 tlE:~1 I 
90 HID 



VAK-7 B" FLOPPY DISK

FOR AIM-65, SYM-1

The VAK-7 Disk System was specifically designed

for use with AIM-65 and SYM-1 Microcomputer

Systems. The VAK-7 is a complete full size (8")

Floppy Disk System. This system will Read,

Write and Format IBM Single and Dual Density

diskettes. The VAK-7 is available with both

Single and Dual Sided Disk Drives. Each Disk

Drive comes with its own cabinet and Power

Supply. The VAK-7 can handle up to 4 disk

drives, totaling more than 4.98 Megabytes of

storage.

The VAK-7 Disk System incorporates both ad

vanced hardware and innovative software de

signs. The addition of the VAK-7 produces a very

powerful and useful computer system. Unlike

most other disk systems, there is no require

ment for the user to provide RAM to hold the

Disk Operating System software. No valuable

time is wasted loading in the DOS from cassette

tape, because the VAK-7 DOS software is in onboard ROM. The VAK-7 is located above the 32K boundary (8000

HEX), leaving the user with a full 32K bytes of contiguous address space for his own use.

AIM-65—Allows the user to save and load object code thru the AIM Monitor; to load, save, and append Text thru the

AIM Editor; to load, save, and append Basic Programs thru the BASIC INTERPRETER; to assemble directly from

disk single or multiple file programs.

SYM-1—Allows the user to save and load Files for use with the SYM Monitor, SYM Basic, and RAE-1.

ADDITIONAL COMMANDS:

ACTIVATE A DELETED FILE

COMPRESS A DISK

RENAME A DISK FILE

COPY A DISK

SPECIFICATIONS:

• Completely assembled, tested, and burned in.

• Occupies address 8000-8FFF for AIM-65, S9000-9FFF for

SYM-1, or SE000-EFFF for KIM-1.

• IBM Format; Single Density {128 bytes/sector); Dual Den

sity (256,512, or 1024 bytes/sector).

• All ICs are in sockets.

• Fully buffered address and data bus.

• Standard KIM-4* BUS (both electrical pin-out and card

size).

• Designed for use with a regulated power supply, but has

provisions for adding regulators for use with an

unregulated power supply.

• Dimensions: Board—10" wide x 7" high (including card-

edge). Cabinet—9.25" wide x 10" high x 16" deep.

• Power Requirements: + 5v DC @ 2 Amps.

117 AC60Hz @ 2 Amps.

• Shipping Weight: 25 lbs.

'KIM-4 is a product of MOS Technology/C.B.M.

FORMAT A DISK

DELETE A DISK FILE

INITIALIZE A DISK

LIST CATALOG

PRICING:

VAK-7 $1,299.00

Controller and One Single-Sided Drive

VAK-7A $599.00

Additional Single-Sided Drive with Cabinet

and Power Supply

VAK-7B $1,599.00

Controller and One Dual-Sided Drive

VAK-7C $899.00

Additional Dual-Sided Drive with Cabinet

and Power Supply

CALL OR WRITE FOR

FREIGHT CHARGES

RNB> ENTERPRISES
INCORPORATED

4030 N. 27th Avenue, Suite D

Phoenix, AZ 85017

(602) 265-7564
VISA

VAK-7 B" FLOPPY DISK SYSTEM 
FOR AIM-55, SYM-1 

The VAK-? Disk System was specifically designed 
for use with AIM-65 and SYM-1 Microcomputer 
Systems. The VAK-? is a complete full size (8") 
Floppy Disk System. This system will Read, 
Write and Format IBM Single and Dual Density 
diskettes. The VAK·? is available with both 
Single and Dual Sided Disk Drives. Each Disk 
Drive comes with its own cabinet and Power 
Supply. The VAK·? can handle up to 4 disk 
drives, totaling more than 4.98 Megabytes of 
storage. 

The VAK·? Disk System incorporates both ad· 
vanced hardware and innovative software de· 
signs. The addition of the VAK·? produces a very 
powerful and useful computer system. Unlike 
most other disk systems, there is no require· 
ment for the user to provide RAM to hold the 
Disk Operating System software. No valuable 
time is wasted loading in the DOS from cassette 

tape, because the VAK·? DOS software is in onboard ROM. The VAK·? is located above the 32K boundary (8000 
HEX), leaving the user with a full 32K bytes of contiguous address space for his own use. 

AIM·65-Allows the user to save and load object code thru the AIM Monitor; to load, save, and append Text thru the 
AIM Editor; to load, save, and append Basic Programs thru the BASIC INTERPRETER; to assemble directly from 
disk si ngle or multiple file programs. 

SYM·1-Allows the user to save and load Files for use with the SYM Monitor, SYM Basic, and RAE·1 . 

ADDITIONAL COMMANDS:· 

ACTIVATE A DELETED FILE 
COMPRESS A DISK 
RENAME A DISK FILE 
COpy A DISK 

SPECIFICATIONS: 

• Completely assembled, tested, and burned in. 
• Occupies address 8000-8FFF for AIM·65, $9000-9FFF for 

SYM·1, or $EOOO-EFFF for KIM·1. 
• IBM Format; Single Density (128 bytes/sector); Dual Den· 

sity (256,512, or 1024 bytes/sector). 
• All ICs are in sockets. 
• Fully buffered address and data bus. 
• Standard KI M·4 · BUS (both electrical pin·out and card 

size). 
• Designed for use with a regulated power supply, but has 

provisions for adding regulators for use with an 
unregulated power supply. 

• Dimensions: Board-10" wide x 7" high (including card· 
edge). Cabinet-9.25" wide x 10" high x 16" deep. 

• Power Requirements: + 5v DC @ 2 Amps. 
11? AC 60Hz @ 2 Amps. 

• Shipping Weight: 25 Ibs. 

• KIM·4 is a product of MOS Techno/ogyIC.B.M. 

FORMAT A DISK 
DELETE A DISK FILE 
INITIALIZE A DISK 
LIST CATALOG 

PRICING: 

VAK·? 51,299.00 
Controller and One Single·Sided Drive 

VAK·?A $599.00 
Additional Single·Sided Drive with Cabinet 
and Power Supply 

VAK·?B $1,599.00 
Controller and One Dual·Sided Drive 

VAK·?C $899.00 
Additional Dual·Sided Drive with Cabinet 
and Power Supply 

CALL OR WR/TE FOR 
FRE/GHT CHARGES 

4030 N. 27th Avenue, Suite 0 
Phoenix, AZ 85017 
(602) 265-7564 



Program 2: Atari Version

IBS U=0 T=10=L=10

116 M=2-m:1/12>

128 T1=0

13G ? ■■■' "HAPPY BIRTHDAY"

146 t1i=H'Tl

156 FOR X=l TO 26=READ A,B-h=IKT<A/M1+6

5:-SOUND U,A,T,L

166 FOR 1=1 TO B:NE;-"T I'SOUND 0,0,0,8=ME

XT X

176 T1=T1+1

186 IF TK12 THEN RESTORE 196 GOTO 146

185 END

196 DATA 122,64,122/64,189,128,122,128j9
2,128,97,256

206 DATA 122,64,122/64,109;128>122,128,8

2/128,92,256

216 DATA 122.64/122,64,61,128,73,128

228 DATA 92,64,92,64,97,128,109,128
236 DATA 69,64,69,64,73,128,92,123,82,12

8,92,25b

Program 3: CBM Version

100 POKE59467,16:POKE59466,15:POKE5

9464,0:S=59464

110 M=2"(1/12)

120 T1=0

130 PRINT"HAPPY BIRTHDAY

140 M1=M~T1

150 FORX=1TO26:READA,B:A=INT(A/Ml+.

5):POKES,A

160 FORI=1TOB+B/2:NEXTI:POKES,0:NEX

TX

165 REM VALUE OF B IS INCREASED HER

E TO EQUALIZE THE DIFFEREN

CES IN SPEED

168 REM BETWEEN THE CBM/PET AND THE

ATARI

170 T1=T1+1

180 IFTK12THENRESTORE:GOTO140

185 POKE59467,0:END

190 DATA122,64,122,64,109,128 ,122,1

28,92,128,97,256

2 00 DATA122,64,122,64,109,128,122,1

28,82,128,92,256

210 DATA122,64,122,64,61,128,73,128

2 20 DATA9 2,64,92,64,97,128,109,128

2 30 DATA69,6 4,69,6 4,7 3,128,9 2,128,8

2,128,92,256 ' ©

ATARI® , PET® or

APPLE® OWNERS

BUSINESS OPPORTUNITY

DEALER REPRESENTATIVES WANTED

PART OR FULLTIME

NO ROYALTIES, NO FRANCHISE FEE

SERVICE COIN-OPERATED MICRO COMPUTERS

IN PUBLIC LIBRARIES

Exceptionally lucrative ground-floor op

portunity to participate in the explosive

Microcomputer Market. The Computer

Bus offers Community minded micro

computer owners the chance to develop

their own successful business within a

relatively short period of time with this in

novative Microcomputer concept. The

prognosis for success has never been

better.

If you are accepted as a Computer Bus

"Learning Center" Dealer you will operate

your own sales and rental business from

your home or office, featuring a product

tine of uncompromising quality and out

standing company support.

Investment required $3,000, secured by

extensive computer software and hard

ware. Protected territory, leads, national

and regional advertising, technical

support and full back-up service.

For additional information call toll free

1-800-321-3670

Ohio Residents Call Collect

1-216-255-1617

the COMPUTER BUS
personal & business - computer systems

the COMPUTER BUS, 101 River St., Grand River, Ohio 44045

Authorized ATARI® Dealer

Program 2: Atari Version 

100 lI=fl T=10 L=1 0 
110 11=2~·( 1, 12 > 
1213 11=0 
130 : ,.;' "HAPP'" 8IRTHDA\ '" 
140 111 =ll11 
150 FOR :<=1 TO 26 READ A, E: ' A=lt-IT(A,111+0 
5) ' SOUtlD i), A, T, L 
160 FOR 1=1 TO 8tEx:T ! ,9)Ut tD \) , ~",D.~qtE 
::{f >~ 
170 T1 =Tl+1 
180 IF T1< 12 THEH F:E::;TCtF:E 190 GOTD 140 
185 EHD 
190 DATA 122.64,122 .. 64, 109,12:3 .. 122 .. 128, 9 
2) 128,97 ., 2:16 
200 DATA 12~: .. t4 ) 122 .,64 } 1~)9 , 12:; ,. 1221 128 , !3 

210 DATA 122.64,122 .. 64 .. E. l, 128 .. 73 .12:,: 
220 DATA 92.64 .32.64,97. 12t::, W9 .. 12:3 
230 DATA 69 . E.4 , 69 . fA. ;'3. 1 2~:, 32.12,,:. i;:2. 12 
8,92 , 256 

Program 3 : CBM Version 

100 POKE59467 ,1 6 : POKE59466 , 15 : POKE5 
9464 , 0:S=59464 

110 M= 2A (1 / 1 2) 
1 20 T1= 0 
1 30 PRINT" HA PPY BIRT HDAY 
14~ M1 =MA T1 
1 50 FORX=1T026 : READA , B: A= INT(A/ M1+. 

5) : POKES , A 
1 60 FOR I =1TOB+B/2 :N EXTI : POKES , 0. NEX 

TX 
165 REM VALUE OF B IS INCREA S ED HER 

E TO EQUA LIZE TH E DIF FEREN 
CES IN SPEED 

168 REM BE TWEEN THE CBM/PET AND T HE 
ATARI 

170 Tl =Tl+l 
180 IFT l(12T HENRES TORE:GOTOI40 
185 POKE59467 , 0 : END 
190 DATAl7.2 , 64 , 1 2 2 , 64 , 109 , 1 28 , 1 22 , 1 

28 , 92 , 128 , 97 , 256 
200 DATA1 22 , 64 , 1 22 , 64 , 109 ,1 28 , 122 , 1 

28 , 82 ,1 28 , 92 , 256 
2 10 DATAI 22 , 64,1 22 , 64, 6 1 , 1 28 , 73,128 

220 DATA9 2 ,64 , 92 , 64 , 97 , 1 28 , 109 ,1 28 
230 DATA69 , 64 , 69,64,73 , 128 , 92 , 1 28 , 8 

2 ,1 28 , 92 , 256 ' ~ 

AT ARI® ',PET® or 
APPLE® OWN ERS 
BUSINESS OPPORTUNITY 

DEAl.ER REPRESENTATIVES WANTED 
PART OR FULL TIME 

NO BOYALTlES, NO FRANCHISE FEE 
SERVIC:E COIN·OPERATED MICRO COMPUTERS 

IN PUBLIC LIBRARIES 

Exceptionally lucrative ground·floor op
portunity to participate in the explosive 
Micro-Computer Market., The Computer 
Bus offers Community minded micro 
computer owners the chance to develop 
their own successful business within a 
relatively short period of time with this in· 
novat ive Microcomputer concept. The 
prognosis for success has never been 
better. 

If you are accepted as a Computer Bus 
"Learning Center" Dealer you will operate 
your own sales and rental business from 
your home or office, featuring a product 
line of uncompromising quality and out
stand ing company support. 

Investment required $3,000, secured by 
extensive computer software and hard
ware. Protected territory , leads, national 
and regional advertising , technical 
support and full back-up service. 

For additional information call toll free 
1-800-321-3670 

Ohio Residents Call Collect 
1-216-255-1617 ,------, 

[ thp~s~a?/:!!:e~~:m~ut~s~~ms 
tho COM PUTER BUS. 101 River St.. Grand River. Ohio 44045 

Authorized ATARI® Dealer 
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! one of the world's largest inventories

Now Selling Atari®, PET®, TRS-80® Software

Atari®
Poker Soltlaire (cass.) 514.95 now $13.74
Gomoku (cass.) S19.95 now $14.94

Reversi (cass.) S19.95 no* $14.94
Cypher Bowi (cass.) S29.95 now $11-44

Rescue at Rigei icass,) S29.95 no* $33.44
Star Warrior (cass.) 539.95 now $23.94

Invasion Orion (cass ) S24 95 now $21.24
Datestonesot Ryn (cass.) . 51995now $14.94

Conflict 2500 (cass ) .515.00 now $13.74

Empireof trie Overmind (cass.) .. S35 03 *. $29.-4

Tanktics {cass.) 524.00 now $24.44
Alan* Mailing List (disk) .S24.95 now $11.24

Alan* Character Generator (disk)... Si9.95now $14.94
Texi Wizard (disk) 599.95 now $*«-44

Alan'Character Gen. (cass.) S15.95no- $13.54
Le Slick S39.95 now $33.94

Checker King (cass ) S19.95 now $14.94

MicroChess(cass.) Si9 95 now $14.94
Survival/Advenlure (disk) 524.95 now $31.24
3-D Supergrapnics (disk) S39 95 now $33.94

3-D Supergraphics (cass.) 539 95 now $33.94
Mind-Boggiers I (disk) Si9 95 now $ 14.94

Mino-Boggiers I (cass.) 515 95 now $is.S4
VersaWnter Graphics Tablet $300.00 now $25444

HiddenWords 51750.™. $15.44
Spatial Relations S17.5O now $13.44

Word-Scramble 515.00 now $13.34
Preschool Fun S15 00 now $13.34

Fastgammon (cass ) 519.95 now $i*-94

Assembter (cass.) S24 95 now $31.14
6502 Disassembler (cass.) St1.95now $14.14

6502 Disassembler (dish) 514.95 now $13.44
Tank Trap (cass.) St 1.95 now $10.14

Tank Trap (disk) St4.95 now $13.44

Tan Trek (cass.) 511.95 now $18.14

QS Forth (disk) S79.95 now $47.94
Staibase Hyperion (flisk) S2295now $19.44

Name That Song (cass.) S14.95 now $12.44
Jaw Breaker (disk) 529 95 now $21.44

Pornopoty (disk) 529.95 now $33.44
The Broker (CCl) (disk) 599 95 now $44.94

Super Modem Pak (CC1) (Disk) $49.95 now $42.44
Atari* Snuti (CCl) (disk) 529.95 now $35.44

Utility Man {CCl) (disk) S99.95 now t«4.94

Tanktics {cass) 524.00 now $20.44
FantasylarxJ (disk) 559 95 now $34.94

Empire oi the Overmind (cass) $30.00 now $23.44

Bridge 2 0 (cass) 517.95 now $13.34
Norninoes Jigsaw (cass) Dynacomc 516 95 now $14.34

Intruder Alert {cass) Si6 95 now $14-34
Alpha Fighter (disk) now $14.94

Compg-read (disk) S29.95 no- $23.44

Letter Perfect (disk) 5150.00 now $137.44

Sammy Sea Serpent (Cass) PDI Si6.95now $14.34

Cnbbage (Thesis) (Cass) 515.00 now $13.34

VlSICalC S200 00 now $149.9«
Kross N Qooies PDI (Cass) 516.95 now $14.34
Star Haiders (cart) S39.95 now $33.94

Stock Charting 524 95 now $31.14
Adventure International 10-, - tSS oft mg. rcuil

Atari'Saian iCOS) (Otsk) $33.94

Alan-Satan (CDS) (cass) $25.44

Typing Tutor liMAGE) (Cass)

i6KRam(Atan*)

Computation (Thesis) (cass) . S15 00, $13.9«

B
0

(Outside California)

Pet «

$12.77

$13.77

$12.77

$13.77

$13.77

$12.77

$14.97

$14.97

$39.97

$25-47

$33.97

$33.97

$31.37

$31.37

$14.97

$14.97

AVALON HILL GAME COMPANY

B-1 Nuclear Bomber {cass.J Si5.00now
Midway Campaign icass.) 515 00 no*

No Atlantic Convoy Raider (cass.) .. . S15 no*

Nukewar (cass.) 515 00 now
Conflict 2500 (cass.) 515 00 now

Planei Miners (cass ) Si5.00 now
Computer Acquire (cass.) S20 00 now
Lords of Karma (cass.) S20 00 now

AUTOMATED SIMULATIONS

Introductory 3-Pack (disk) . . . .=49 95 now

[Rescue. Mortoc s. and Oatesionesi
Hescue at R<gei (cass.) S29.95 now

Temple of Apshai Icass ) 539 95 now

Helllire Warrior (cass ) ... .539 95 now

Starlleet Orion (cass ) .. .524.95 now
Invasion Orion (cass ] S24.9S now

Morloc s Tower (cass.) S19 95 now

Daiestonesof Ryn icass.) S19 95 now

PERSONAL SOFTWARE

VisiCalC (disk) S199 95 now $147.77

Checker King (cass ) 519.95 now $14.97
Gammon Gambler (cass.) S19 95 now $14.97

MicroCriess (cass.) S19 95 now $14.97

Bridge Partner (cass ) 519 95 now $14.97

Time Trek (cass.) S19 95 now $14.97
UNITED SOFTWARE OF AMERICA

KRAM (disk) $99 95 now $*4.97

Super KRAM (distil Si7500no* S14*.77

Request (disk) 5225 00™. $191.27
Thinker (disk) $495 00 now $439.77

Space Intruders (cass ) Si9.95now $14.97

AIIMICPO-EO l««OffUst
All Microcomputer Workshops 15% Off List

VIC SOFTWARE

Aarjcom Missile Commander $ 14.44

Channel Vic Data Logger 13.14
WMASiar Command $»,•*

TIS Basic Programming I $ 17.4*

TRS-80*
BIG FIVE SOFTWARE

Super Nova icass ) SI 5 95 now $13.M

Galaxy Invasion (cass ) $1595now $13.94
Aitac* Force icass ) 515.95 now $13.5*

Cosmic Fighter (cass ) S1S95 no- SI3.54

Meieor Mission II (cass ) SI5 95 now SI 3.58

BRODERBUND SOFTWARE

GaiacliC Trilogy (disk) 539 95 now S33.M

Ga'acnc Empire (cass ) SH 95 now $12.M
Galachc Trader (cass | 514 95 now $12.44
Galaclic Revolution (cass | . SK 95 now 112.S4

Tawaia s Last Redoubt (cass ) .. 519.95 now H6.M

DATASOFT

lago (disk)

Football Classics (d'Ski

Arcade-80 (disk)
lago (cass)

Football Classics (cass )

Arcade-80 (cass.) .
Sigmon (COLOR) (cass

SECS (COLOR) (cass )

524 95 no.

524 95 fk»

S24 9S™.

519 95 now

519.95 now

S19.9S now

S29 95now

529.95 no-

S21.1I

$21.11

$2t.ia

S1A.M

VISICALC
Special for Pet, Atari & Apple

Regular $200.00 List

$149.00

ACORN SOFTWARE

Invaders From Space (disk) 520 95 now

Duel-N-Oioids (disk) 520.95 now

Pinbail Idisk). S20 95 now
Pigskin (disk) S20.95 now

Quad (disk) 520 95 no-
Basketball (disk) 520 95 now

Gammon Challenger (disk) S20 95 now

Everest Eiplorer {disk) 520 95 now

Superscript (disk) S29 95 now

System Savers (cass ) .... .S14 95 now
Invaders From Space (cass ) S14 95 now

Duel-N-Droids (cass ) . .514.95 now

Pmball (cass.) S!4 95 no-

Pigskin {cass.) 514.95 now

Quad (cass.) S14.95 now
Basketball (cass.) .S14.95 now

$1S.M

$33.38

$25.38

$IT.T8

$17.71

$17.71

S17.7B

$17.71

$17.78

$17.7*

$17.7*

$13.M

$11.M

$ta.n

$1S.M

Gammon Challenger (cass.)

Everest Explorer (cass 1

All Adventure International

All Automated Simulations
All Avalon Hill

AllHayden

All Microsoft

S14 95 now

514 95 i

$11.**

$13.M

itSMISSMIUtl

IISItllHONUM

1»^»»» ll%9NUil

Apple
i

B
IS Call Toil-Free

\ 800-344-4111

See full page of Apple" products elsewhere in this

magazine.

Gorgon 539 95™. $33.99

Word Siar S375 00 no» $3**.«*
Mail Merge 5125 00 no- $144.19

Super Sort $200 00 now $1*9.99

VisiCalc33 . 52O000no. $149.94

Wurct of Huntington Computing $19.99

Nibble Express S1295no- $11.99

Soft Porn Adventure 529 95 no- $25.39
Time Lord . $29 95 now $39.39

French Hangman 529 95 no- $25.39

Ahcia-Sp bilingual reader $29 95 now $25.39

H&H Stock Trader 5190 00 now $1*1-49

Grow(ClA) . . 53500now $37.49

AIIEdu-Ware

VersaCalc SIOO 00 no- $44.99

Hebrew 560 00 now $54.99

All Serendipity !•*»(• iJHtNLM

All Smus . .. IS^MfUrt
All Sybex Courses iish is%o«U«t

Win at the Races .... 539 95 now $33.99

Disk Prep 525 00 now $31.1*
PLEChip S6000no- $54.99
We maintain a hug* Inventory ot *oRwar« for Apple - and

hardware Can us toil iree (outside Cant) lor the latest prog

rams We also stock a large supply ot computer books Visit us

in person at our new 3300-square loot store at 1945 South

Dairy in Corco'an. Caiil

APPLE is a registered trademark of Apple Computer, Inc.
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BOrder by Phone 800-344-4111

In California (209) 992-5411

HUNTINGTON COMPUTING

Post Office Box 1235

Corcoran. California 93212

Call us for any Software

not listed here. Most Prices are
15% Off List

We (axe MasterCa'd or VISA (Include card

« and expiration oatei California <esrdenis

aaa 6 -. ta> inciuoe S2 00 'or postage

Foreign ana r-ardtvare e«tra Send lor tree

catalog Puces subject toBuroer Dy nione ouu-jw-41 i i .^/ww..— ■.*>■. gDufYJJi :ataiog P cnanqe

In California (209) 992-5411 W

·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I I 
I IHIU~lrll~tl7lrl()~ ICI()~\I()IUlrll~117 I 
I I 
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I Now Selling Atari®, PET®, TRS-80® Software I 
I
II POker Sol.talretcass .~~a~~~4.95 _ "2.'1. "'VALONH~!!~OMPAHY !~!i~!9R; ill

l Gomoku (cass.) ..... . ... 519.95..... ,tL.. 8-, Nuclear BomDer (cass.) ......... 515.00 ..... ,12.n Super Nova (cass ) S1595 ..... 112. .. 
Reve rS! (cass.) ... .. .519.95 ..... "L" Midway Campaign (cass., .......... 515.00 ..... ,,2." Galaxy InvasIOn (tass, 515 95 ..... .'~." 

I 
Cypher Bowl (cass.) .... . ...... . 529.95 ..... .21.... No. AliantlCCoovoy Raider (cass.) ..... SIS. ..... '12." Anack Force \cass I 515.95 ..... "3." I 
Rescue at AIQ8I (cass.) .. .529.95 ..... .15.... Nukewar (cass., . .. . .S15 00 ..... '12." Cosmoe Fighter (cass I S1595 ..... "3." 
Star Wamor(cass.) .. .. . .... 539.95 ..... ha-M ConUIC! 2SOO (cass.) ....... . .... 515.00 _ ":1." MelOOf MISSIOn II (cass I 51595 _ IU." 
InvasIOn Onon (cass.) .... .S24.95 _ ,21.S. Planel Miners (cass.) ..... 515.00 _ '.:1..," I 

'I DateslonesoIAyn (cass.) . .519.95 _ ...... Compuler AcqUire (cass.) 52000 _ ..... ., ~ r. ConHICt2500(cass.) ..... .515.00 _ ,,:1..,.. Lords 01 Karma (cass.) ... ..52000 _ ., ... ., BRDDERBUNDSOnwARE 
Emptre Ol lhe Ovemwnd (cass.1 .. . .535 00 _ '29... AUTOMATED SlMULATlONS ...... I 

I Tankhcs(cass.J ........... .S24.00 _'HAt InlrOClUClory3'Pack(dlSk) ... 54995 _ sa •.• ., GalaclicTnlogy(dlskJ 53995 _ - ~ 
~ Alan' Mall.ng USI (disk) ........ . ... S24.95 _ '2 • .se (Rescue. Mortoc s. and Daleslones) Galaclic Empire [cass) 51495 _ 1'2." • 

Atan ' CharactetGeneralor (disk) . ... 519.95 _ ...... Rescue al Rcgel(cass.) . . .... 529.95 _ USA' Galachc TradeqcaSS) 51 4 95 ...... 112... • 

~ !~:~~cZ;;~~~s:'ben : (ws.")·:::::: :~:~~ :: :::: ~~~:~a~~r~~~~ .1. .:: :~~:~~ = ::::: ~:~;I~ICS~~V:R~~~i1ss I ~~;.: :: :~::= ~ 

I
- Le SIICX ............ . ....... 539.95 - 'U.M Slarlleet Onon (cass.) .S24 95 _ 121.27 I 

Che(kerKing (cassI . . .. 519.95 _ ...... InvasIOnOrlOn(cass) S2495_ ,2 •. 2' 
McroChess(cass.) ........... 519.95 _ ...... MorlOc 5 Tower (cass.) 51995_ , .... 7 DATASOFT 
SurvwallAdv1tnlure (dlsll) . .. S24.95 ...... '21..24 Dalestooesot Ayn (cass.) 51995 _ ..... 7 lago (ClISk) 52495 _ $2'." I f1 3·0 Supergtaptucs (dISk) ........... 539.95 - • . n .M PERSONAL SOFTWARE FoolDaIlClasSICS tCllsk) 52495 _ P' .11 .J r. 3·0 SupergtapfllCS (cass., .. . .. 539.95 - ,U.M VISICalc (ClISk) 5199 95 _ ,"7." Arcade.60(Cllsk) S2495 _ p'.t, ~ 
Mlnd·BoggIers I (dtsk) • • ••....... 519.95 _ ',,,,M Ctlecker Kltlg teass.) 51995_ " ... 7 lago (cass ) 51995...... ...... I lW Mlnd·Bogglers !(cass.) ....... . ... 515.95 - 'U.M Gammon Gambler (cass.) . . ... 519.95 - ..... , Foolball ClassICS (taSS) 519.95 _ ..... ~ iii VersaWnler GraphICS Tablel .... ... 53OO.00 ...... . 2SoI..M MIC.oChess (cass.1 . . ....... 519 95 _ , .... 7 ArcaCle.60 (cass.1 . 519.95 _ .,.... • 

I 
"S,-, "'RW"', d,S ..... . ... 5

5
., ".5050- •••• ss ...... TBfldgeTPanner(eass) .. 519.95_ .......... ,' S~mon(COLOA)teass . ) 52995_ PS.3I I 

~ ala e a IOnS ... .. . _ Ime rek (eass) ... 519.95 _ S CS ,COl ORl ' 'I S29 95 _ .'S'. 
• Word·Scrambie . . .. 515.00 _ "~.54 UNITED SOFTWARE OF AMERICA cas . .~ -.-

Preschool Fun ...... . ... 515.00 _ '1l.54 KRAM(dISk) . 59995_ ..... , I 
I Faslgammoo(eass.) . . .. 519.95 ...... . '~ SuperKAAM (dlskJ 517500_ ..... 77 ~ 
~ ASsembler(caS5., ....• .. 524.95 _ 121. 14 AequeSI (dlSk) .522500_ ".,." ACORN SOFTWARE • 

6502 Disassembler (cass.) ••.•...•. 511 .95 _ •••••• Thinker (CllSk) ... .... 549500_ M2 • • " Invadels From Space (disk) 520.95 ...... ..,.,. I I'li 6502 Drsassembler (diP) . . ....... 514.95 _ ,'1.64 Space Inlrude.s (eass ) 519.95 _ ,' • •• 7 Duel·N·D.O!ds (dISk) . .520.95 - '17." r. Tank Trap (cass.) . ....... 511.95 _ •••••• AII MICAO·ED .. lr11o..,U.' P,nball(dtsk) . .520.95 _ ,n.J" 

I 
Tank Trap (diSk) . . ....... .......... 514.95 - ,'1.64 All M,elocompulerWOlkshops IS""'" LI.. Pigskin (diSk) . . ..... 520.95 ...... ,'7.J" I 
Tall Tlek (cass.) .... . ....... 511 .95 _ •••••• VIC SOFTWARE Cuad (disk) ... .. .520.95 _ '17." 
OS Forth (disk) ......... . .. 579.95 _ ,,7." AOdeom MISSile Commanctel ...... Basketball (diSk) ......... . .520.95 _ ,'7.7' 

I 
Slaf1:)ase Hypenon(d~) ......... 522.95 _ , ..... Channel VIC Dala l ogger .~... Gammon Challenge' (d'sk) 520.95 _ ,'J'.J" I 
Name Thai SOog (cass.) . . ....... 514.95 _ '.L64 MMA SIal Commana ...... Everesl Elplofe. (Cllsk) 520 95 _ .n . .,.. 
Jaw Breaker (diSk) . 529 95 _ '25'" TIS BasIC Programming I •• 7... SupelScnpt (diSk) 529 95 _ ,2S.3I 
Pomopoly (disk) ........ . ....... 529.95...... ,2S... Syslem Savers (cass.) 51495 _ ,.2.68 I l. The Broker(CCI)(dlsk) ............. 599.95 _ ...... lnvade.sFromSpace(cass) 51495 _ ,.:1." ~ 

~ Super Modem Pak (CCI) (Orsk) .•.... 549.95 ...... f.42A4 Duel·N·DtOl(ls (cass.) 51 4.95 _ ,.2.68 • 
Alan ' Snutl(CCI) (ClI$k) ..... ....... 529.95 _ '25.... PtnbaUteass.) .51495 _ ,'2.68 I f1 Ulllily Man (CCI) (disk) ...... ... .... 599.95 _ ...... Pigskin (eass ) . .514.95...... ..2.68 r. Tankhcs tcass) ............... .... $24.00 _ 12.... VISICALC Quad (cass.) . . .514.95 _ •• 2.68 

I 
Fanlasyland (disk) ................. SS9.95 - 'M." Baskelball (cass·1 . 514.95 - "2..6e I 
Empire 01 the Overm.nd (c.ass) •. . .530.00 ...... ,2".. Special for Pet. Atari & Apple Gammon Challenger (cass I 51495 _ '12 .... 
Btldge 2.0 tcass) ..• • ••••...•••• 517.95 _ "S.24 Everesl Elplore. (tass ) 51 4 95 _ •• 2.68 
NomIOOeSJ.gsaw(c.ass) Oynacomp .516.95 _ "4oM Regular $200.00 List All Mvenlure InlemallOl'"lll 'rIIo" .s". ... U" I 

I lnt.uOerAlertlc&SSi .. . .......... 516.95 _ .'~ AlI AulomaledSmulallons 'e'Mo"'S"""'U" ~ 
AlphaFtgtuet(cIIP) .......... . _ .,.... $149.00 AUAvaJonH,U .rIIo .... ". ... Lht 

I 
Compu·read(CI'sII) .............. 529.95 _ '2S.M Al l Hayden .e'Mo .. 'S". ... u.t I 
Le"er Perfec1 (disk) . . .. 5150.00 _ .,2'.... All MlCrosolt .~ .... ". ... LI .. 
Sammy Sea Serpent (C&ss) POI .. ... 51 6.95 _ .'~ 
CUbbage (ThesIS) (Cus) ...... . 515.00 _ ,,1.M .J 

~ ~:~~:~t:tDiicusi ···.:::::~:~= 'i~: ~I 
lW S'o<kC"'"" .. .................... 5:1 • . 95 _ ...... Apple® ~ 
~ Adwnlu,..lnlemlillooeI ........ 100 · lS"'otf.\.I9. ret.l1I • 

I ~~~~~~~E\f§l~~~~,·········· .. 'J:-": See full page of Apple ~ products elsewhere in this ~ i ~~~'~~~'''"''''I ........ 515.00 - .... M magazine. I 
~ ~o;r~lar 53S;;~= .!::: ~:~;ak; 5~:= ::::: ~ 

I Call Toll-Free ~E!~:~~~".,~c~pu,;"" ~!: ii~§ ~I~~;;::' :~~~:r.'t~ ~ I 1 Solt Porn Advenlure 529 95 - '2S.~. PLE Chip .560 00 ...... 'H." ~ 
800 344 411 T,melord 52995_ '2S~. W.m.lint.ln.l'lugelnnntOf)'otsoftw .... ,or~·VlCI I 

I · · FIene" Hangman 529 95 _ '25..2. hardware Call us 1011 I'M (oulSlCle Calli.) lor !ne talesl P'og' 
~ AloCla·Sp blhngual .eader 52995_ 12S.,. lams We also slock a laroe supplyol computer tIOOks VISIIUS 

H&H Stock TraOe' 5190 00 _ ' •• ,A. In person a' our new J.3OO.SQUale loot SlOta al 1945 SoutrI ~ 

~ (Outside California) ~~~~~:~Ie .~~;o;".::.~ DalrylnCorCOtan. CaJol ~ 

I APPLE is a registered trademarl< of Apple Computer, Inc. ~ 
I MUNn_.TOIl co.punll. Call us for any Software We .... M,,,.,C,,o 0' v'SA """.d. '''0 I lW POSI OffICe 90_ 1235 • ana e.p"a'l()n aale , Cali lorn,a reSldenlS ~ 
~ Cotcoran.Ca'"ornla932 12 not listed here. Most Prices are aao 6 '·. la. InClude 5200 lor POs'agc ., 

I 
Order by Phone 800-344--4111 15% Ott List Fo,elgn ano "aldwale e_1Ia SenCl 101 hee .J 

calalog P"cc s sub,ect 10 enang£> r. 
In Caltfornla (209) 992-5411 _ ~ 

~!!!J!:jI~!!!J!:jI~!!!J!:jI~!!!J!:jI~!!!J!:jI~!!!J!:jI~!!!J!:jI~!!!J!:jI~~ ~~!!!J!:jI~!!!J!:jI~!!!J!:jI~ 
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TELECOMMUNICATIONS

Why 300 Baud?
Michael E. Day

Chief Engineer, Edge Technology

Time plays a very important role in telecommuni

cations. Every industry builds up its own group of

words and terms to define those things it deals with

that cannot be readily described with everyday

language. The telecommunications field has more

than its share of buzz words. Close analysis shows

that many of these words deal with time and time-

related things.

Time is important in all aspects of telecom

munication, from the transmission of a single bit of

information, to the overall system performance.

Although there are no exact limits to the use of

time as it relates to telecommunication, there are

practical limits and deterioration effects which

must be considered when designing a system.

There are many factors which must be taken

into account when designing a telecommunications

system. The purpose of the system generally deter

mines what methods will be used. Of major impor

tance is the amount of information flow that will

occur. This will generally determine the minimum

acceptable system communication speed.

Short Messages Permit Slow Speeds

If the message to be sent is relatively short, and

little or no response is expected, then very slow

system speeds can be acceptable. Western Union

makes use of this on their TELEX network which

operates at 6.7 characters per second. A slow system

speed has the advantage of using only a small

amount of the communications bandwidth. This

means that more systems can be installed on the

same communications link and can thus reduce the

per-user cost of the communications system. The

TELEX system serves users who must be sure that

their messages get to the parties to which they were

sent in a short period of time, but at low cost. (In

some ways it can be cheaper to send a TELEX than

it is to send a letter).

Another low cost system structure is the mes

sage forwarding system. Here higher communica

tion speeds are allowed, but direct communication

with the target party is not allowed. Instead the

message is built up at a location close to the sending

party and then transmitted to the target party at a

time when the cost is at the lowest rate. In the case

ofpacket switchers, it is sent when a communications

link becomes available.

When a large amount of data is to be sent, the

speed of the communications link becomes impor

tant. Transmission at higher speeds requires a

larger communications bandwidth. Because of this,

there is an associated increase in the cost of the

communications link as well as the equipment

required.

Between these extremes lie general informa

tion communications systems involving a low to

medium amount of data transfer. Often this occurs

in conjunction with user interaction with the

data flow. This is the area where most computer

use occurs.

Although the exact system configurations

change as technology changes, the general structure

of use remains relatively constant. Any change in

one area of the telecommunications field tends to

affect the other areas in some way.

The Three Common Computer Modems

There are three types of modems that the average

computerist encounters: 1. The 103 style modem

(the most commonly used). 2. The 202 style modem

{far less common, but it has the advantage ofhigher

speed at a reasonable cost, but with an increase in

complexity of use). 3. Finally, the newer 212A style

modem combines the higher speed of the 202 with

the ease of use of the 103 (but costs more).

The 202 modem is sort of an ugly duckling in

the telecommunications field. It has the advantage

of higher speed than the 103, yet it can be built at a

lower cost. The problem comes from its complexity

of use.

The 202 is a half duplex modem. This means

that it can only transmit in one direction at a time

and, thus, requires some amount of computer

control over its use. If the intended use requires

high speed at lost cost, this is normally considered

an acceptable trade off. If the computer control

requirement is not acceptable, the higher cost

212A modem is used to achieve high speed without

computer control. If cost is important, the 103 is

used.

Although the 103 is more expensive to make

on a price/performance basis, there is a demand

for the low cost 103's. They are mass produced and

mass distributed at low profit margins, and are

often of lower quality-

Acoustic Versus Direct Connect

The modems come in two major classifications, the

acoustic type and the direct connect type. Until

recently, the acoustic was the most popular with

the general user. This was due largely to regulations

which inhibited the direct connection of modems

to the phone lines. There are still many regulations

which inhibit this, but they have been reduced to

the point that the general user at least can consider
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per-use r cost of the communications system. T he 
TELEX system serves users who must be sure that 
Lheir messages get to the pa rti es to which they were 
sent in a short pe riod of time, but at low cost. (I n 
some ways it can be cheape r to send a T ELEX than 
it is to send a lette r). 

Another low cost system structu re is the mes
sage fo rwarding system. Here higher communica
tion speeds are allowed , but direct communication 
with the target pa rty is not allowed. Instead the 
message is buil t up at a location close to the sending 
party and then transmitted to the target party at a 
Lime when the cost is at the lowest rate. I n the case 
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BETA 32K BYTE EXPANDABLE RAM FOR

6502 AND 6800 SYSTEMS

AIM 65 KIM SYM PET S44-BUS

• Plug compatible with the AIM-65/SYM expan

sion connector by using a right angle connec

tor (supplied).

• Memory board edge connector plugs into the

6800 S44 bus.

• Connects to PET using an adaptor cable.

• Uses +5V only, supplied From the host com

puter.

• Full documentation. Assembled and tested

boards are guaranteed for one full year.

Purchase price is fully refundable if board is

returned undamaged within 14 days.

Assembled with 32K RAM '.. ..(349.00
& Tested with I6K RAM 329.00

Bare board, manual fit hard-to-get parts... 99.00

PET interface kit. Connects the 32K RAM board

toa4Kor8KPET $ 69.00

See our full-page ad in

BYTE and INTERFACE AGE

wabash

8" or 5W" flexible diskettes certified lOO^o error

free with manufacturer's 5-year limited warranty

on all 8" media. Soft-sectored in boxes of 10.

5'/«" available in 10-sector.

(Add S3.00 for plastic library rowsj

8" single sided, single density S 27.50

8" single sided, double density 33.SO

8" double sided, double density 45.50

5V single sided, single density 27.50

5'A" single sided, double density 29.50

5'/*"singlc sided, double density, 10-sectoij29.50

TERMS: Minimum order SI5.00. Minimum ship

ping and handling S3.00. Calif, residents add 69*

sales lax. Cash, checks, Mastercard, Visa and pur

chase orders from qualified firms are accepted.

(Please allow two weeks for personal checks 10

clear before shipment.) Product availability and

pricing subject to change without notice.

INTERNATIONAL ORDERS: Add /5 S! to pur

chase price for all orders. Minimum shipping

charge a $20.00. Orders with insufficient funds

trill he delayed. Exeest fumh will be returned

u ith your order. All prices are U.S. only.

PAPER TIGER

PRINTERS
IDS 460X3 9x9 Dot Matrix Printer SS90.00

IDS 56OG Wide Carriage Printer 1099.00

TERMINALS

ADDS Viewpoint S5ft9.()0

TeleVideo 910 579.00

Tele Video 912C 679.00

TeleVideo 920C 729.00

TeleVideo 950 929.00

8" DISK DRIVES

Shugart 801R $399.00

NEC FD1160 (double sided) 569.00

DYNAMIC RAMS

4116 1200ns) set of 8 S24.00

4l64[64Kxl) SIK.OO

COmPLTTER DEVICES

I93O W.COUinS flVE.

ORftflGE, CA 99668

(714)633-7880

HAVE YOUR CAKE
ANDEATITTOO

FTS A PIECE OF CAKETO CONNECTAN

TRIXI INTERFACE TO YOUR OLIVETTI PRAXIS 30
OR 35 CORRECTING ELECTRONIC TYPEWRITER.
DAISY WHEEL QUALITY AT DOT MATRIX PRICES!

10+ CPS

15 MINUTE INSTALLATION

HALFSPACE JUSTIFICATION

CABLE REMOVES IN SECONDS

TYPEWRITER FGNCT. UNIMPAIRED

AVAILABLE NOW: ATARI & APPLE

OTHER DIRECT CONNECTIONS

AND RS232 AVAILABLE SOON

PRINT ANDPRINT -N OPERATE

NO INTERFACE NEEDED:

USES FRONT CONNECTOR -ATARI
USES CONTROLLER PLUG -APPLE

PRICE: S215-APPLE ADD S10
tBASED ON WARDS PR30 PRICE

TYPEWRITER AND SERVICE

WIDELY AVAILABLE

12225 SW 2nd/S(JrTE 200 -

P.O.B. CCC

BEAVERTON, OR 97075

EPROM

PROGRAMMER

KITS
FOM not incl

fi
8 83

Snown assembled EPROM not included

For single supply 2516, 2716 & 2758 EPROMS. Verify erased.

Program ■ entire or partial. Auto verify after programming.

Transfer contents to RAM for modifying or duplicating.

Select Documentation (or: Use with:

6502 6820 PIA or 6522 VIA

6800 6820 PIA

6809 6820 PIA

8080/8085/Z80 8255 PPI

Documentation includes schematic, instructions for conslruction,

check-out and use, and software listing for specified MPU.

Complete kit of parts {includes

Welcon 24 pin ZIF socket) $ 39.95

Bare PC board and Documentation $ 15.00

Software listings for additional MPUs

(with purchase of Kit or PC board) $ 5.00

Ordering: Specify MPU Add SI for postage S handling. Overseas add 12 Ariz,

resldenls add 5% sales la*. Check or Money Orders tor SU S Phone orders

Ship CO D. 602-839-8902.

Micro Technical Products
814W.KeatingAve.,Dept.M • Mesa,Arizona85202

wabasH 

PAPER TIGER 
PRINTERS 
IDS 460G 9x9 Dol Matrix Printer .. . ... S890.00 
IDS 560G Wide Carriage Printer ...... 1099.00 

TERM INALS 
ADDS Viewpoint ... S569.00 
TekVideo 910 . 579.00 
Tele Video 912C. 679.00 
Tele Video 920C . 729.00 
Tek Video 950 .. 929.00 

BETA 32K BYTE EXPANDABLE RAM FOR 8" or 5 \1," n eJII lble dbkelle5 cert ified 10011,10 error 
6502 AND 6800 SYST EMS free with manufacturer's S·year lim ited W'H" '" I 

AIM 65 KIM SYM PET S44.BUS on all 8" media. Soft·sectored in boxes of 10. 
S" DISK DRIVES 

Plug compatible with the AIM -65/SYM expan. 5 v. " available in IO-seclor. 
sian connector by using a riS!ht angle connec- (Add $3.00 for plastic library cases) 

Shugart SO lR..... .. . ... ........... .. 
NEe FOII60 (double sided) 

5399.00 
569.00 

tor (supplied). S" single sided. single density ...... .. ... ... . 827 .50 
Memory board edge COnllt.'ctor plu~ intq the S" single sided. doubledensitr··· 35.50 
6800 S44 bll~. 8" double sided. double density . 45 .50 
Connects to PET using an adaptor cable. 5 IA" si ngle sidt.'<i, Single densit y.. ... 27.50 

DYNAMI C RAMS 
Uses + 5V only. supplied from the hno;t com· 5 IA" sin~le sided. double density... 29.50 4116 ,200ns) . . . ... ~e l of II . . 524 .00 

puter. l i'~V.~·~"~,;;"~,l~,j,~;d~,~d~, d~OIU~b~l'jd~'"~'~;'~y;. R~~~~~14f'''~~1~6~4~K~'~I)~' Ig,~''liii''i'i'~' ~' ~s ~"~.O~OIII Full documentation. A~mbled and tested 
boards are guaranteed for one full year. Minimum order 515 .00. Minimum' ship-
Purchase price is fully refundable if boa rd is and handling 5].00. Cali f. residents add 6070 
returned undamaged withi n 14 dars. tax. Cash. checks. Mastercard, Visa and pur-
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it as an option. It is actually possible to build a

direct connect modem less expensively than the

acoustic version, but, until the regulations are

further reduced and demand increases, this will

probably not happen.

Acoustic versions of the 202 modem are essen

tially nonexistent. The main reason for this is the

telephone. The telephone uses a carbon micro

phone to convert sound into electricity. The carbon

microphone is very rugged, cheap to build, has a

high gain factor, and has natural filtering charac

teristics in the frequency range of the human voice.

Unfortunately, it is also very noisy and disruptive

to the signal that it converts.

The 202 cannot work within this environment.

The 212A modem fares a little better because the

part of the signal it uses for data transfer suffers a

minimal amount of disruption from the carbon

microphone. The 103, however, works reasonably

well with the carbon microphone. This is due to

the narrow bandwidth used for transmission, as

well as the high redundancy in the signal used.

Although some 103 modems are capable of opera

tion at speeds of up to 600 baud, the disruption of

the carbon microphone tends to limit the speed to

300 baud. If the phone system is in good workig

order, it is possible to operate as high as 450 baud.

Alternatively, if the system is in poor condition, it

may require that operation be reduced to 200

baud, 150 baud, or even as low as 110 baud. Gen

erally speeds below 110 baud do not actually achieve

any improvement in reliability of operation on

the 103.

If problems are encountered, or higher speeds

are desired, the direct connect modems are gener

ally required. If only a slight improvement is

needed, some degree of improvement can some

times be obtained by replacing the carbon micro

phone with a capacitor (or condenser) microphone

(sometimes referred to as ■a.supcrmike). The capacitor

microphone is more expensive to make than the

carbon, but does not disrupt the signal. There is

one disadvantage to most capacitor microphones.

It requires power to operate, and it gets this power

from the phone line. If another phone comes on

the line, it can steal the power away from the ca

pacitor microphone and inhibit it from working.

This is particularly true if the other phone has a

carbon microphone in it which tends to drop the

power well below the capacitor microphone's nor

mal operating level.

The 103 type modem has become a standard

for medium speed communications over the tele

phone network not because someone felt it should

be, or because someone made it so. It became the

standard because it was the optimal solution to the

problem at hand. ©

Reading The Status Register

Bob Sullivan

Oak Park, IL

Here is a way to quickly analyze the flags in the

6502 Status Register. When you are working in

machine language, the branch (BNE, BCC, etc.)

instructions automatically check these flags for you

and make their "decisions" based on the condition

(or status) of a flag. However, there are times when

you need to analyze the Status Register. When

debugging, for example, you might place a BReaK

instruction to stop the program and allow you to

examine the condition of a flag.

Each flag is a bit within the Status Register

byte. When you see that the SR has $F1 in it, how

quickly can you determine that the Overflow flag is

set? The table below does the job:

CARRY BIT-right digit

Set if odd: 1,3,5,7,9,B,D,F

Clear if even: 2,4,6,8,A,C,E

ZERO BIT-right digit

Setif:2,3,6,7,A,B,E,F

Clear if: 0,l,4,5,8,9,C,D

INTERRUPT BIT-right digit

Set if: 4,5,6,7,C,D,E,F

Clear if: 0,l,2,3,8,9,A,B

DECIMAL MODE-right digit

Set if: 8,9,A,B,C,D,E,F

Clear if: 0,1,2,3,4,5,6,7

BREAK-left digit

Set if odd: 1,3,5,7,9,B,D,F

Clear if even: 0,2,4,6,8,A,C,E

OVERFLOW

Set if: $C0 to $FF

Clear if: $00 to BF

SIGN BIT

Positive: $00 to $7F

Negative: $80 to $FF
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Book Review:

Some Common

Basic Programs

Jim Butterfield

Toronto, Canada

This book, a collection of 76 short programs, is by

Lon Poole and Mary Borchers. There are editions

for several popular machines, with additional

authorships: Carroll Donahue contributed to the

PET/CBM edition, Karl Koessel to the TRS-80

edition, and David M. Castlewitz to the Apple II

edition. There's an Atari edition, too. Cassette and

diskette versions are available.

The book is well established. It may be a defin

itive answer to the question: What serious things

can I do on my small computer without using data

files?

Three Major Areas

The programs break into three major sections,

with a few programs left over at the end. It might

have been useful to have broken the material up

into chapters. The first twenty programs are finan

cial; the next twenty-seven, mathematical; and the

third section contains twenty statistical programs.

Nine miscellaneous programs are tacked on the end.

The financial programs are quite well com

mented, and often include optional coding for per

forming monthly (as opposed to yearly) calculations.

Serious users will probably want to combine several

short programs together; the book does not show

how to do this, but it is not a difficult task. Users

should not use these programs as the final word;

financial methods differ in different organizations

and the serious user will hopefully know what

modifications will be needed for his circumstances.

The mathematical programs are somewhat

more cryptic; it is expected that the user is quite

familiar with the material. For example, three

Integration programs are given; the user is expected

to choose Simpson's Rule, Trapezoidal Rule, or

Gaussian Quadrature according to his estimate of

which will suit his needs. Fair enough; the book

does not attempt to be a text, butjust gives the

relevant coding.

The statistical section is a mixed bag in terms

of user levels. Some programs such as Average-

Growth Rate are easy for the naive user to under

stand; others such as F-Distribution require a

comprehension of statistics.

Up Front

None of the programs is huge: all are easy to type

in. Worked-through examples allow the user to

check that his coding is, indeed, correct.

For the non-mathematical computer owner,

the programs may seem to be rather obscure. In

this case, the book may serve as a challenge and an

indication of the resources he can tap if he wants.

Such things as linear programming and regressions

can be remarkably powerful tools to use in business

...if you know that they are there. It might be useful

to see a companion guide to this book, explaining

just how effective some of these mathematical

techniques can be, even to the small user. The

book doesn't try to do this: itjust plunks down

the coding.

There may be debate on whether the best

mathematical and programming techniques are

used in all cases; to me, this doesn't matter. The

first thing to do is to find any way of approaching a

problem. After you have one way, you can look for

better ways; but finding that first one can be hard.

Son-Of-!5ome-Common...?

There are a couple of books that look like sequels

to the well-established SCBP. Practical Basic Pro

grams, edited by Lon Poole, gives more programs

in a similar vein. Science and Engineering Programs,

Apple 11 Edition edited by John Heilborn, delves

more deeply into mathematics and statistics. The

books are similar in organization to Some Common

Basic Programs, but the programs are longer and

there are fewer of them. Readers who found the

first book useful will undoubtedly want to go after

its successors.

Some Common Basic Programs is not a text

book. It doesn't leach you what to do witli the

programs. But it does give you working programs

with documentation.

For those who know the methodologies, it will

be a useful reference. For those who don't, it may

open up new horizons: things that you didn't know

a computer can do. In that case, you'll need to look

elsewhere to learn the principles of the new tech

nology. It's often an education to discover the

existence of things you don't know. Or at least the

start of an education.

Some Common Basic Programs. Lon Poole and Mary Borchers.

Osborn&McGraw Hill. Berkeley. (1981)
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QUALITYAND VALUE
1982will find moreOEM's, businesses, dealers and personal computer
users turning to MICROTEK than ever before.

TckWriter-1

80 Column Dot
Matrix Printer

(Formerly BYTEWRITER-1)

The Tekwriter-1 printer is, dollar for

dollar, the finest value in the
industry. And we've proved it by
comparing the Tekwriter-1 to

the Epson MX-80. Our print speed
is 14 lines per minute faster, our life
expectancy is longer, the character

sets are the same, and the

interface, warranty and printhead
replacement cost are all identical.*

Bui the biggest difference is the
price. The Tekwriler-1 is about
$300 less.

Our extensive testing has proved

that the Tekwrifer-1 interfaces
problem-free to most parallel

Centronics and serial (RS-232)
computers.

The Tekwriter-1 is tough to beat for

performance and quality.

'Data Source: Epson MX-80 Operation Manual

Parallel
Serial

$349
S389

TckWrifar-2

NEW! 80/132 Column

Dot Matrix Printer
The Tekwriter-2 is perfectly suited

to personal, business or OEM

applications. Tekwriter-2 is

designed to accept single sheet,

roll or pin feed paper. It has

a 9-wire dot matrix impacl

print head which produces crisp
characters and has underlining

capability. The printer is

manufactured to run extremely
quietly even while operating at

peak output levels.

Tekwriter-2 is especially well suited

to handle an abundance of text

entry because of its data buffer

expansion capability to 25K. This

ability makes it an efficient
graphics generator.

Parallel interface (Centronics

type). Interfaces all models of
TRS-80, Apple, and Atari 400/800,

and most computers with

Centronics printer interface.

$695

Peripherals

16K Apple Memory Board

Expands Apple II to 64K RAM
Memory. Works with MICROSOFT
Z-80 Softcard, Apple PASCAL and
Visicalc software.

16K-32K

Atari Memory Board

4116 RAM (200NS) Compatible
with Atari 400/800

Parallei/Seriel Data Buffer

Converter

Interfaces with most computers and
printers on the market today.
Switch selectable parallel or serial
inpuf/parallel or serial output.

Data buffer 2K standard —
expandable to 62K.
Serial I/O BAUD rates switch
independently selectable.

Atari Parallel or Serial

Printer Cables

Pre-tested. Centronics or (RS-232)
compatible.

APPLE PARALLEL

INTERFACE CARD

Quantity and OEM discounts available.

TRS-80 is a trademark of Radio Shock, Inc.

Apple II is a trademark of Apple Computer, Inc.

Atari 4004300 ore trademarks of Atari, Inc.
Microsoft is a trademark of Microsoft Consumer

Products, Inc.

Z-80 is a trademark of Zilog, Inc.

Visicalc is o trademark of Personal Software, Inc.

Continuing our quest for excellence.

MICROTEK

MICROTEK

9514 Chesapeake Drive
San Diego, CA 92123

(714) 278-0633

Outside CA call

Toll Free (800) 854-1081

TWX. 910-335-1269

inc.

NEW PRINTERS. NEW 
PERIPHERALS. SAME OLD RELIABLE 
QUALITY AND VALUE. 
1982 will find more OEM's, businesses, dealers and personal computer 
users turning to MICROTEK than ever before. 
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Matrix Printer 
(Formerly BYTEWRITER-l) 
The Tekwriter-1 printer is, do lla r for 
dollar, the finest value in the 
industry. And we've proved it by 
comparing the Tekwriter-l to 
the Epson MX-BO. Our print speed 
is 14 lines per minute faster, our l ife 
expectancy is longer, the character 
sets are the same, and the 
interface, warranty and printheod 
replacement cost are a ll identical. · 
But the biggest diffe rence is the 
price. The Tekwri ter- l is about 
$300 less. 

Our extensive testin~ has proved 
that the Tekwriter-1 In terfaces 
problem-free to most parallel 
Centronics and serial (RS-232) 
computers. 

The Tekwriter-1 is tough to beat for 
performance and quality. 
"Doto Source: Epson MX·BO Operation Manual 

Parallel $349 
Serial $389 

TRs·ao iso trademark of Radio Shock, Inc . 
Apple II is atrademark o f Apple Computer, Inc. 
Ata ri 4()Q,fjOO are trademarks of Atar i, Inc. 
Microsoft is a trademark of Microsoft Consumer 

Products, Inc. 
l·ao isa trodemar k o f lilog, IrK. 
Visicak is a trademark o f Personal Software, Inc. 

TaI(Writar-! 

NEW! 80/132 Column 
Dot Matrix Printer 
The Tekwriter-2 is perfectl y suited 
to personal , business or OEM 
applications. Tekwri ter-2 is 
designed to accept sing le sheet, 
roll or pin feed paper. It has 
a 9-wi re dot matrix impact 
pr int head which produces crisp 
characters and has underlining 
capabi lity. The printer is 
manufactured to run extremely 
quietly even whi le operating at 
peak o utp ut levels. 

Tekwriter-2 is especially well suited 
to handle an a bundance of text 
entry because of its data buffer 
expansion capability.to 25K. Th is 
abil ity makes it on efficient 
graphi cs generator. 

Paralle l interface (Centron ics 
type). Interfaces all models of 
fRS- BO, Apple, and Atori 400iBOO, 
and most computers with 
Centronics printer interface. 

$695 

Peripherals 

16K Apple Memory Board 
Expands Apple II to 64K RAM 
Memorx. Works with MICROSOFT 
Z-BO Softcord, Apple PASCAL and 
Visicalc software. 

16K-32K 
Atori Memory Board 
4116 RAM (200NS) Compatible 
with Atori 400iBOO 

Parallel/Seriel Data Buffer 
Converter 
Interfaces with most computers and 
f?rinters on the market today. 
Switch selectable parallel o r serial 
input/parallel or serial output. 
Data buffer 2K stondord
expandable to 62K. 
SerialliO BAUD rates switch 
independently selectable. 

Atari Parallel or Seriol 
Printer Cables 
Pre-tested. Centronics or (RS-232) 
compatible. 

APPLE PARALLEL 
INTERFACE CARD 

Quantity and OEM discounts available. 

Continuing our quest for excellence. 

MICROTEK 
9514 Chesapeake Drive 
San Di ego, CA 92123 
(714) 278-0633 
O utside CA ca ll 
Toll Free (800) 854-1081 
TWX: 910-335-1269 
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Multitask:

A Realtime,

Multitasking

Operating

System Emulator
Hal Bredbenner

Raleigh, NC

Most home applications of" microprocessors are

very basic and straightforward with the micros

spending 99% of their existence in loops waiting

for a key depression or an interrupt. The majority

of systems with interrupts use them just for utili

tarian functions such as screen refreshes, clock

increments, and keyboard scans. If you have a

PET, Apple, Atari, etc., you know how the machine

really cannot do more than one operation at a

time, and it also has a hard time responding quickly

to outside inputs. The BASIC program described

by this article emulates a way to allow many

seemingly concurrent operations to occur with a

fast system response time to the outside world.

Keep in mind that this is an emulator. To actually

be realized, the concept would have to be written in

machine code form; however, the model shows the

concept on the screen where it can be analyzed and

easily understood.

There are two terms which should be under

stood before we continue. The first is realtime. An

ideal realtime system is one that responds to a

changed input immediately. This response will be

a change in an output condition or an internal

recognition of the input change. Ideally, this

response is immediate. However, in reality, some

time elapses before the realtime system can

respond. The faster the response time, the more

efficient the system.

The second term to be defined is multitasking.

An ideal multitasking system is one that allows

multiple operations to take place simultaneously in

one system. Obviously, a single micro can do only

one thing at a time, but through scheduling of

desired tasks and assigning priorities to each oper

ation, the appearance of more than one action at a

time is accomplished.

For example, let's design a hypothetical simple

realtime, multitasking system. The system will be a

home security system that logs all its data and,

upon command from a keyboard, produces a

paper tape output of this data. It also has a CRT

display and a battery back-up power system. The

system must scan various inputs from the house

and control outputs which would be interfaced to

lights, alarms, and an electric fence. Since the

electric fence poses a safety problem (for the good

guys!), an Emergency Stop input would be needed.

Internal DC power supplies should be monitored

to detect system tampering and, if incoming AC

power is out of tolerance (for example, a brownout),

an alarm should be sounded. Prior to the back-up

power system running out, the system should be

shut down. When properly programmed, the

system should monitor and accomplish all these

tasks concurrently (if required) with a fast response

time.

Logically breaking down the system software

requirements, we can see that some tasks need to

be done on a regular basis while others only need

to be done upon command from the keyboard or

other input. The regular tasks we will call Auto

Rescheduling tasks. The tasks are called:

10 DRIVER Reads inputs and writes outputs

AC PWR CK Tests incoming AC power

DC PWR CK Tests internal DC power

REA DKYBD Scans the system keyboard

REFRESH Refreshes the CRT display

These Auto Rescheduling tasks are regularly

performed by the system and scheduled to be done

again once they have been completed.

The remaining tasks are to be performed only

when an outside input requires them. In our

emulation, we can schedule one of these tasks by

pressing its number on the numeric keys of the

keyboard. In the hypothetical system, they would

be initiated by the power fail detect circuitry, the

system keyboard, or perhaps the Emergency Stop

button. These tasks are called:

E-STOP Starts an emergency sequence

PWR FAIL Initiates powerdown sequence

MOVE FILE Transfers data to output buffer

MEM TEST Exercise and test RAM memory

PUNCH DATA Produces a paper tape

The system would require at least these ten

operations and, through the use of the emulator,

we can see how the tasks are prioritized, scheduled,

and executed.

In our system, we would require one master

interrupt signal to drive the entire process. Each

time this interrupt occurs, the operating system

would perform the same actions. The first action is

to read the status of all the system inputs and write,

from a RAM buffer area, any new output data.
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performed by the system and scheduled to be done 
again once they have been completed . 

The remaining tasks a re to be per fo rmed only 
when an outside input requires them. In our 
emulation. we can schedule one of these tasks by 
pressing its number on the numeric keys of the 
keyboard. In the hypothetical system. they would 
be initiated by the power fail detect circui try. the 
system keyboard. or perhaps the Emergency Stop 
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NEW COMMODORE ADD-ONS
RAM-ROM:

GETS RID OF SAFING ROM

•MX-910 CBM/PET RAM/ROM;
Allows multi ROM protected programs using

the same socket to be put onto diskette/cassette,

no need to insert protect ROM in socket after inilial

load, eliminates need for ROM switch box, write

protect in software, decoded for dual ROM socket

usage, 4K expandable to 8K, easy internal CBM

installation: $119.95

*MX-232 CBM/PET TO RS-232C
INTERFACE:
Low cost, bidirectional, 50 to 19.200 baud rate, full
modem controls, parity allows for two RS-232C CBM

ports, installs easily inside CBM: $199.95

SX-100IEEE-488/PET MODEM SOFTWARE:
Best 810 modem software, by 8010 developer,
works with Source Micronel'CBM lo disk CBM to

CBM: $79.95

*MX-200 IEEE-488/PET PARITY

CLEAR STAND
FOR

ATARI? 400/800*

APPLE"!!**

Send order

with payment lo:

• Beautifully polished

high impact acrylic

• Holds up to 15" Dia. TV/

monitor at eye level

• Open design allows

maximum air flow

• Easy access to top

sides & rear of

processor

Dealer Inquiries Welcome

BYTM Systems, Inc.

389 Fifth Ave. (Suite 400)

New York, N.Y. 10016

Talk to a host computer requiring parity, all features

of SX232: $399.95

'MX-903 CRM/PET AUTORESET:
Easily installed reset circuit: $19.95

ECX COMPUTER COMPANY
2678 NORTH MAIN ST.

WALNUT CREEK, CA 94596

(415)944-9277

New York, n.y. lUUib

Allow 4-6 weeks delivery j

Mail the couoon todav S

: I Ship to:
Address

! | City: _

Mail the coupon today

Send Clear Stand @ S59.95

Add N.Y. Sales Tax for N.Y. Delivery

State: Zip:

'TM of Alan. Inc

I

I
I

: i "TM of Apple Computers. Inc

DON'T ASK PRESENTS:

ABUSE
For the APPLE II/II+

and the ATARI 400/800

Match wits with your computer in an insult

war! With ABUSE your computer becomes a

slightly demented, smart-aleck insult-exchanger.

• Millions of different insults.

• Understands and responds to user input.

• Hybrid BASIC/machine language program.

• Game feature: become a Master ofABUSE.

• Many surprises to discover.

Release your aggressions! Inflict ABUSE on

anyone who's got it coming!

APPLE: REQUIRES 48K RAM AMD

APPLESOFT

ATARI: REQUIRES 40K RAM AND

BASIC CARTRIDGE

At your computer store or send $19.95 + $2.00 handling to:

DON'T ASK - 2265 Westwood Blvd. B-150 - Los Angeles, CA 90064 - (213) 397-8811

Calif, residents add G% sales lax.

Dealer inquiries welcome
ATARI is a trademark ol ATARI INC

APPLE is a trademark ol APPLE COMPUTER. INC
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48K - w/disk
THE FINEST IN

FANTASY GAME SOFTWARE

At Crystal we are doing our best to provide the finest state-of-the-art graphic adventure software in trie world. Our list of credits include the first indoor-

outdoor graphic adventure, the first multi-disk graphic adventure, and now For the Atari, the first graphic adventure in the world which includes screen

scrolling and animation The era of the lext adventure and games which are simplccombinations of slat c graphics and text is rapidly drawing to a close. We

attempt lo utilize the full potential of your computer. True, many of our games use up to 48K and we onl^ deal in disk products, but there are a lot of users out

there who have worked hard to upgrade their systems to the max and we think they deserve games that will give their computer system a run for its money.

apple)

48K - w/disk

••• ADVENTURE GAMES •••

1-THE HOUSE OF USHER-Haunted house type adventure game with scrolling in tic Atari version. Wander the creepy hallways of the three •story
castle based on Edgar Allen Poe's short story of the same name Written in graphics, of course, withanimaiion andsound We have introduced a new mystery

lor another $100 prize. $29 95/1 disk

2-FANTASYLAND 2041 A.D.- The largest disk based adventure game in the wsrid (that we know of). Enter the Hall of Heroes and prepare
yourself for the greatest fantasy-role-playing game you will see for years to come. To win you must survive Congoland. Arabia. King Arthur. Captain Nemo.

Olympusfa sea voyage), and Dante's Infemo (Hell itself). In both the Atan and Apple versions it takes up more Ihan400,000 bytes of memory and uses more

than 400 hires screens. The winner of the contest described in the manual with this game will receive $1000.00 and a bronze trophy. We have pushed the

award date forward to February 1982 to allow more people to participate in the contest 3159 95/6 disks

3-GLAMIS CASTLE- Yes. Pat and I are on our way to Britain to stay in the dreaded Glamis Castle If we survive our real life adventure, we'll be
measuring it and will be able to provide you with a 3-D game based on this ancient haunted sit.; where King Duncan met his end at the hands of Macbeth. Our

good friend. Mark Benioff. after much research, said there's a mystery room that has never bt en found in this castle and a half beast, half-man creature that

guards a treasure therein Our stay will be covered by the British media and we hope lo sh;ire our experience with you through the writing of this game

$49.95/2 disks

4-BENEATH THE PYRAMIDS*You are an archaeologist in 1932 and must find ^our way through the perilous chambers beneath the pyramids
to discover a golden statue of the cat goddess Bast This game is in hires graphics, includes sound, your little man actually moves through the corridors which

you can see on the screen The monsters are animated and very agressive. There is a new $.00 prize for the first to solve the mystery, which is atoughie!

$29.95/1 disk

••• SPACE GAMES *••

5-GALACTIC QUEST-An excellent combination of Star Trek and Space Trader. B.itlle the animated Vegan fighters as you warp from galaxy to
galaxy. At the same time, you may land on and trade with hundreds of planets. Super hires graahics and lots of sound. This has been one of our most popular

games $29 95/1 disk

6-SANDS OF MARS- Take an exciting voyage to the planet Mars via the Starship Herman. This game compared to the rest, is second only to
Fantasyland 2041 A.D. It includes scrolling on the Atari and hundreds of full screen graphics. You can move your little man through the terrain of Mars; if, of

course, you survive the exciting journey to Mars, which occupies ihe whole first disk There hi a new mystery and another $100 prize just waiting for some

clever adventurer out there. Good luck! $39 95/2 disks

••• WAR GAMES * *•

7-WORLD WAR III- You Aran gamers will have to see this in the Atari version to believe it! If your tired of war games which take 15 minutes a move
and have a manual the size of a telephone book; but still want a complex, real-time action war game-this is it' It is designed for two arm-chair generals which

may manuever up lol 28 seperate type of units at a time. The game displays a map of Iran & Iniq in the first scenario and later on you will find yourself moving

nuclear submarines and battleships through two world wars. This is not a boring copy of a boaid based game but an original war game which takes a lot of skill

and may take weeks to play. $29 95/1 disk

8-WATERLOO H-lf you had been Napalean would you have done a few things differently? Well as you approach this final battle you are equipped
with the same forces, face the same opposition, and survey the same terrain which he did. We have done a great deal of research to make this historically

accurate as well as extremely complex. Even the angle of sight, fatigue of the individual soldie", and his psychological profile are included in the calculations.

Oh by the way. your opposition is no slouch You may find it more difficult to change the course of history than you think! $49.95/2 disks

••• ARCADIA* * •

9-LASAR WARS- Hires-3d space war simulation. Protect the earth from alien invaders $29.95

10-LITTLE CRYSTAL- The first of our line of education software, which wii! be completed by December It includes a very fine version of Hangman.
Mr. Music; which transforms the computer into a piano. Gunk-a hilarious shoot-em up game, and Storytime- an anthology of bedtime stories featuring

Herman, the cat Oscar, the Hamster, and of course. Little Crystal. $39.95

11 -IMPERIAL WALKER- A fine game pack written by our Atari programmer, Michael (graphics) Potter Includes the Walker animation which is
superb, Gunfight. and Lasar Nim. a game of 'how many robots' $29,95

12-ADVENTURE PACK- (-14) $112 13-SPACEOUT-(*5 6} $58

14-THE WARRIOR- («7 8) $64 15-ARCADE- («9-ll)$60

Crystal has many other tine fantasy and space games. For a copy of CRYSTAL VISION which includes a complete catalog please send

$3.00 to the address below.

Our order lines are open 24 hrs. a day 7 days a week.

(408) 778-2966 CRYSTAL COMPUTER 1.7120 Monterey Rd., Morgan Hill, CA 95037
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lev~r adventurer out there Good luck! $3995/2 disks 

*** WAR GAMES 
7 -WORLD WAR 111- You Afari garners will have 10 see thiS an Ihe Atan version to bell e itl ll your ti red of war games which lake 15 manutes a move 

a nd ha\'e a mallu~l l he ,ilC 01 a telephone book; but still want a cample)!.. re.OI.tlm. e elctlon w ~ame-thiS is itt It is designed lor two arm·chalT generals W.hiCh 
may manu ever up to 128 seperate type of uOils at a IImc. Thegamc displays a mapol Iran&) in the fir.;t scenarIO and later on you will flndyourst>1f movmg 
nuclea r s ubmannes ond blInle!htpsthrough two world wal'5 This Is not a bonngcopyof a bo based gll me but lin original war gllmewhlch ta kes a 101 of skill 
and m"y t"ke weeks 10 play $2995/1 disk 

8-WATERLOO II-I f you had been Napolean would you have done a few things dlffe ntly? Well asyou approa ch thiS fanal baule you a re equipped 
wllh Ihe same forces. fi'lce Ihe same opposition. and survey the same terram which he did e have done a great deal of research to make this hIStorically 
accura te a swel1 as extremely complex Even the angle of slghl, ftHlgue 0 1 the mdividual soldl and his psychologIcal pro file ere mcluded In the calculations 
Oh by Ihe way. your opposItion is no slouch Vou may find It more difficult 10 ch"nge Ih ourse of history than you think! $499512 disks 

*** ARCADIA * * 
9·IASAR WARS- Hires-3d ipace WAr Simu lation Protect the earth from alien !Ova rs $29.95 

10-LITTLE CRYSTAL- The fi rst 01 our line of edUCAtion softu:are. which will be comp ted by December It mcludesa very fine version o f Hangman. 
Mr MUSic which Ir"nsforms the computer Into a piano. Gunk-a hilarious shoot· em up ga l". and Sloryume- an anthology of bedttm e Slones featu ring 
He rman, the cat Oscar. Ih~ Hamster. and ()f course Unle Crystal $3995 

It-IMPERIAL WALKER·A hne gam~ pack written by OUt Alan programmet. Mic e~raphics) Potter I nclud~5 the Walker anlmallon whIch is 
superb, Gunfight a nd usar Nlm, a game of 'how many robols $2995 

12-ADVENTURE PACK- lol.4)SI 12 

14-THE WARRIOR- 1-7·8) $64 

13-SPACEOUT-IM 5.6) $58 

15-ARCADE- lo9.1 1) $60 .. 
Crys tal has many other line fan tasy and space games. For 8 copy of CRYSTAL V1J~/ON whfch Includes 8 complete C8t810g please send 
$3.00 to the address below. 

Our order lines are open 24 hrs. a 
CRYSTAL COMPUTER (408) 778·2966 

~y 7 days a w ek. 
7120 Monterey Rd .. Morgan Hili. CA 95037 
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FANTASY GAME SOFTWARE
48K - wdisk

"Having previewed over fifty of your competitors'games, lean assure you that your use ofscrolling far exceeds anything I've seen for the Atari and. of course, for the

Apple. I'm very impressed by the dedication and quality that your company exhibits by virtue of this demo " David Sosna - Associate Producer, Univeisal Pict

Crystal has done its best lo become the Porsche of the computer game industry New scrolling techniques, video disk games, a real-life famasyland — our mad pro-

;rs toil onward wilh little food or sleep to produce ;jome Incredible firsts in the microcomputer worl

staff to help create the world of tomorrow today, givt: me a tall. Our magaiino Crystal Vison will within ihe next month have a circulation of 80 )0 and w.

ward very soon to producing our first full length motion picture I'd Uku lo thank my friends at Votrax and Axlon for giving us Ihe tools II28K RAM for Atari ar

text synthesizer) to truly produce some proc

THE CRYPT — One evening you awa
way out orpeiishfrom the hideous assaults of flesh-iv.t:

■cemetery. TtlLs

similar in some respects (without any copying intend

common sense and a great deal of courage to esca

will receive a $200.00 prize. $49.95 2 di:

QUEST FOR POWER by Mark Beniol
search of the Scroll of Truth. Explore the treacherous- dt-'jiltl: aW£.
and great prophets. The villages of Sunderland and Leeds ■ ol your path. So

■ r human picy. ronrus the yland tun

>.s Well worth ihe $39.95 1 disk, ei ages

S
The year is 3021, almo

Brisbane. It's nearly 80 years since W>

wonder — the first ion-propelled vesse

and those of Lemuria have now been deciph

strange new worlds await the ultimate adven!

• • •

dless cemetery Although defenseless, you must somehow find your

iS'.Can'd olher repulsive monstrosities To escape you may have to dt

sn'rievl'crause we use a lo F static graphics to set the mooc

o produce excellent static graphic adventures. You must use all you

have made it so nearly impossible that the first player to do it successfully

iiriegand. Join Galahad as he leaves Camelot

. Along the way you will meet powerful wizards

Skenflrlh, lurks Ihe devil himself, while ihe Evil Giant

some sensational graphic and anima-

marvelous new technology; this craft must be flown by

heavens, beset by meteor showers and time-warps,

which also is a game unto itself

FrOm Earth tO MOOti - On the Moon's dark side lie entrances to caverns extend
race of burrowing creatures, who have built vast earthen cities with storehouses lull of pr.
manually land your craft. This first Master Disk contains the dos needed to run additior

MlStS Or VenilS — On Venus' ever hot surface are endless jungles and swamps. Theair:'

ch greater
cl.Thestarshinma

ing i n stabilize

olds one of the 7

is especially treacherous with all sorts of loathsome creatures and hardly anj

second key to solving the Mystery. $29.95 (must have Master Disk tc
place, dry'enoug

.ts quietly In the Zikon Museum in New

and at the unveiling of a truly technological

Ids. The Martian glyphs of the Meshim

doors —7 guardians and 7 candles. 7

eteran adventurers, faced with Us

e surrounded by the flickering

es all run off the Main Module

ins a timeless secret Here live a

<i vity is extremely criilcp I and you must use all your skills to

i piice is $39.95 and includes 64 screens of Hi

ibrtathab!eandspacesuits;induxygenmustbecaniei

ship. Beneath the green seas our adventurer may fi

I — It is hard to tell where Herman's atmosphere
marine Navigating around Herman Is very dangerous but with a compu

Master to run.

and tHe surface begins^H ch of this adventure will have the feeling c

board Lady. Joanne it may be just pessibie. T arto costs $29.95 a

ai the be^H htne tanguagFsaPouri-fl A our new Crysialoids with a fast
scavenger life exist here. It's difficult 1o travel in the Asteroid Belt without getting blown

eruenced thief or murderer, from one of the penal colonies. There are places
Planet $29.95 (needs Master Disk)

- Every play somethi >ids. A combinarir

adven ure game Penal colonies, lurking pirates, and soitu unusual forrni

up. Perhaps you should find some expert help by rescuing a pilot, who is als

trading and you may wish to indulge yourself with a visit ro the sensual Pieasu

■ ■ ■ lights of —200" h\ Bring along" WrAsttMjs well as

slso has a secret inner labyrinth with tropical fiord ami fauna. However, the King c
his own idea about your trespassing- Without proper clothing.', weapons and supplies, your siay here may be very exciting and very short $29.95 (needs

Master Disk to run) ^B • "* , ^1 Bbb\^nEbW.^bSk^Bh

IO weigh 300 orso lbs.? A trip to Jupiter should fill you in ;ast There isa particularly interestii
nding should really tax your energies. In the Jupiterian atmosphere, you U

uickly before your fuel and food are exhausted. $29.95 (needs Master Disk]

on Jupiter and a curious set of moons. Picking up some an

prepared to use 10 times the normal amount of fuel. Bett

The Crystal Planet - You will have to embark on this fin.
excepting lhat the 7th world holds the ultimate key to winning

Ih the hiohes! score

prwillhelp.^
*he 6t;ri ke

Tidiest

;our expedition ignorant of what you may encounter here on this mysterious planet.
).95 (needs Master Disk)

0 in cash. Good Luck!mystery by November of 1982

• • • • •

CLAMIS CASTLE - According to ancient legend and records this castle is one of the most haunted sites in Gieat Britain One Lady Glatnl
e devil, liked to send out a destructive demon to harrass the townspeople. She finally was burnt at the stake-on Cbm1« Hill, cursing as she died all future

generations of the Lyon family Her demon still seems to haunt that spot, murdering the curious who stray up to Castle Htll after dark. The curse stipulated that each
succeeding generation would have at least one child, often female, who would bea vampire. When an heir comes of age. there is a secret ceremony in which the heir

d the steward take crowbars and chip away plaster concealing a hidden chamber, known only to them, that Earl Patie used when he gambled with the
^nothertraditionsaysrhatacTeature, half-man, half-beaststalksthepassagesinthewallsofGlamis!o;nsurethefuIfillingofthecurse Themystery ofcourse

>. the location of this secret chamber Ourgame. occupying 2 disks, will have as exact a replica of thecasileaapossible. indefinitely oneofaklnd! And we
will be ottering a $500 prize to the first person daring enough to solve the centuries-old mystery of Glamis Castie $49.95 2 disks

Crystal has many other tine fantasy and space games. For a copy of CRYSTAL VISION which Includes a complete catalog please send
$3.00 to the address oelow. Qm Qrder ,|neB ^ Qpen 24 hfg fl rfay y days a ^^
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The next action of the operating system (OS) will

be to determine if the inputs demand the scheduling

of any tasks. For example, let's suppose the person

using the system entered a request for a memory

test from the keyboard by pressing an "M." The

OS would recognize this as a MEM TEST request

and read, from a lookup table, three things about

the task: the task location, its execution time, and a

basic priority value.

The three pieces of data about the task and

the time of its request would then be entered into a

queue table. This queue table is a list of all the tasks

that are scheduled in the system at any one time.

When all the required new tasks are entered into

the queue, the OS then assigns a calculated priority

to each task. This is done in various ways, some

extremely complex; however, the most basic wray is

to make the calculated priority a function of both

the task's basic priority and its elapsed time in the

queue. This simple calculation is done in our emu

lator. After a new calculated priority value has

been entered into the queue for each pending task,

the OS then looks again at the calculated priorities

and merely selects the most urgent task, the one

with the highest priority, to be performed. The OS

then passes control to that task. The selected task

runs on the micro until it finishes or another inter

rupt occurs and, in either case, a return to the OS

is made and a new task begun.

An OS like the one we have just described will

respond quickly to any input and that is the main

design goal for a realtime system.

Notice that if a task is running and another

task is calculated to have a greater priority, the first

task can be suspended while the more urgent task

runs. This can happen if one task has been waiting

in the queue for some time while another executing

task has most of the processor time. Again, this

determination of task suspension can be extremely

complex, yet in our emulator it is made solely on

the basis of the calculated priorities of the tasks. It

also should be noted that because of memory re

sources, scheduling queues are limited in size.

Because of this, any tasks that are requested when

the queue is full are ignored and must be requested

again later.

To be actually designed in a system, this type

of OS requires careful planning. One consideration

is the frequency of occurrence of the master inter

rupt signal. The maximum response time to any

input would be one cycle of the interrupt and yet

too fast an interrupt will tend to bind the processor

down with OS tasks instead of real life tasks. An

other consideration is that separate stack pointers

should be kept for all active, scheduled, or sus

pended tasks so that, at any time, resumption of

that task's execution will not be ruined by some

other task's dealings. The use of a RAM buffer for

output storage allows any programmed task to see

what is in an output port and, if that RAM output

buffer location is changed or modified during next

interrupt cycle, the OS will automatically write that

new data to the port. This is a good way of syn

chronizing output and also preventing interference

between different program modules.

This emulator program is a model of the

operating system required by the hypothetical

home security system we talked of earlier. The

emulator is written in BASIC and obviously is not

as fast as the machine code OS would be. However,

the basic design of the OS is graphically shown and

is simple to understand. When run, the emulator

displays the active task, its time of execution, the

average time of response to those tasks in the queue,

the entire scheduling queue, and a list of the avail

able system tasks (See Figure 1). The Auto Resche

duling tasks are initially placed in the queue and

the OS JDegins highlighting the active task as it

"executes." At any time, by pressing one of the

available task numbers (0-3 and 7), a new task will

be added to the queue and serviced as the OS

permits. The queue in the emulator will hold only

10 entries and then a "QUEUE FULL" response

will be given to further inputs. Notice that the

Auto Rescheduling tasks are added again to the

queue as they are completed. Line 2335 of the

program is the algorithm used to calculate the

priority of the tasks in the queue. Experimentation

with different prioritizing schemes will produce

some very interesting results. Try your own algo

rithm and compare the average response times.

The realtime, multitasking Operating System

Emulator given here requires less than 4K of me

mory and can be run on any Commodore system

(most other systems would only require the modifi

cation of the cursor positioning characters). It is an

excellent tutorial program that graphically shows

how some of the most complex OS actually do what

they do. Microcomputers can become as powerful

as minis and mainframes with this kind of pro

gramming. I urge you to try to accomplish this

type of OS in machine code. The resulting power

of the microprocessor would be amazing.

Program 1.

110 REM MULTITASKER EMULATOR

111 REM WRITTEN BY HAL BREDBENNER

120 REM

130 FORTN=0TO9

140 READAR(TN),EX(TN),PR(TN),TN$(TN)

150 NEXTTN

16 0 DATA0/100,1,"E-STOP ",0,100,1,""

"PWR FAIL ",0,90,3,MOVE FILE

170 DATA0,50,8,"MEM TEST ",1,30,3,10 "

"DRIVER,1,30,9,AC PWR CK
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The next action of the operating system (OS) will 
be to determine ifthe inputs demand the scheduling 
of any tasks. For example, let's suppose the person 
using the system entered a request for a memory 
test from the keyboard by pressing an "M." T he 
OS would recognize this as a MEM TEST request 
and read, from a looku p table, three things about 
the task : the task location, its execution time, and a 
basic priority value. 

The three pieces of data about the tas k and 
the time of its request wou ld then be entered into a 
queue table. T his queue table is a list of all the tasks 
that are scheduled in the system at anyone time. 
When all the required new tasks are ente red into 
the queue, the OS then assigns a calculated priority 
to each task. This is done in various ways, some 
ex tremely complex; however , the most basic way is 
to make the ca lculated priority a function of both 
the task's basic priority and its elapsed time in the 
queue. This simple calculati on is done in o ur emu
lator. After a new calculated priority value has 
been entered into the queue for each pending task , 
the OS then looks again at the calculated priorities 
and merely selects the most urgent task, the one 
with the highest priority, to be performed. The OS 
then passes control to that task. The selected task 
runs on the micro until it finishes or another inter
rupt occu rs and , in either case, a return to the OS 
is made and a new task begun. 

An OS like the one we have just described will 
respond quickly to any input and that is the main 
design goal for a realtime system. 

Notice that if a task is running and another 
task is calculated to have a greater priority , the first 
task can be suspended while the more urgent task 
runs. This can happen if one task has been waiting 
in the queue fo r some time while another executing 
task has most of the processor time. Again , this 
determination of task suspension can be extremely 
complex, yet in our emulator it is made solely on 
the basis of the calculated priorities of the tasks. It 
also should be noted that because of memory re
sources, scheduling queues a re limi ted in size. 
Because o f this, any tas ks that are requested when 
the queue is fu ll are igno red and must be requested 
again later. 

To be actually designed in a system, this type 
of OS requires ca re ful planning. One consideration 
is the frequency of occurrence of the master inte r
rupt signal. T he maximum response time to any 
input wou ld be one cycle o f the interrupt and yet 
too fast an interrupt will tend to bind the processor 
down with OS tasks instead of real life tasks. An
other consideration is that separate stack pointers 
should be kept for all active, scheduled , or sus
pended tasks so that, at any time, resumption of 
that task's execution will not be ruined by some 

other task's dea lings. The use of a RAM buffer for 
output storage allows any programmed tas k to see 
what is in an o utput port and , if that RAM output 
buffer location is changed or modified during next 
interrupt cycle, the OS will automaticall y write that 
new data to the port. T his is a good way of syn
chronizing o utput and also preventing interference 
between different program modules . 

This emulator program is a model of the 
operating system required by the hypothetical 
home security system we talked of ea rlier. The 
emulator is written in BASIC and obviously is not 
as fast as the machine code OS wou ld be. However, 
the basic des ign of the OS is graphicall y shown and 
is simple to unde rstand. When run , the emulator 
displays the active task, its time of execution , the 
average time of response to those tasks in the queue, 
the entire scheduling queue , and a list o f the avail
able system tasks (See Figu re I). The Auto Resche
duling tas ks a re initially placed in the queue and 
the OS egins highlighting the active task as it 
"executes ." At any time, by pressing one of the 
available task numbers (0-3 and 7), a new task wi ll 
be added to the queue and se rviced as the OS 
permits. T he queue in the emulator will hold onl y 
10 entries and then a "QUEUE FULL" response 
will be 1:iven to further inputs. Notice that the 
Auto Rescheduling tasks are added again to the 
queue as they are completed. Line 2335 of the 
program is the algo rithm used to calcu late the 
prio rity of the tasks in the queue. Expe rimentation 
with different prioritizing schemes will produce 
some ve ry interesting results. Try your own algo
rithm and compare the ave rage response times. 

The rea ltime, multitasking Operating System 
Emulator given here requires less than 4K of me
mory and can be run on any Commodore system 
(most other systems would onl y require the modifi
cation of the cursor positio ning cha racters). It is an 
excellent tutorial program that graphicall y shows 
how some of the most complex OS actua ll y do what 
they do. Microcomputers can become as powerfu l 
as minis and main frames with this kind of pro
gramming. I urge yo u to try to acco mplish th is 
type o f OS in machine code. T he resulting power 
of the microprocessor would be amazing. 

Program 1. 
110 REM 
III RE:M 
120 RE:M 

MULTITASKER EMULATOR 
WRITTEN BY HAL BREDBENNER 

130 FORTN=0T09 
140 READAR(TN) ,EX (TN) ,PR(TN) ,TN$ (TN ) 
150 NEXTTN 
160 DATA0,100,I,"E-STOP ", 0 , 100,1 ,"

-PWR FAIL ",0,90,3,MOVE FILE 
170 DATA0,50,8,"MEM TE ST ",1,3 0,3 ,10 -

-DRIVER,l,3 0 ,9,AC PWR CK 
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180 DATA1,30,9,DC PWR CK,0,90,7,PUNCH"

"DATA,1,30,2,READ KYBD

190 DATA1,30,3,"REFRESH "

200 REM

210 FORQN=0TO4

2 20 READQT(QN),QTS(QN),QE(QN),QP(QN),~

~QA(QN),QW(QN)

230 PT(QN)=INT((QW(QN)/QP(QN))*10 0)

240 NEXTQN

250 DATA9,"REFRESH ",30,2,1,0,8,READ"

" KYBD,30,2,1,0

260 DATA6,DC PWR CK,30,9,1,0,5,AC PWR~

" CK,30,9,1,0

270 DATA4,I0 DRIVER,30,2,1,0

290 PRINT"{CLEAR}{REV}MULTI-TASKING•0"

~PERATING SYSTEM EMULATOR"

300 PRINT"{03 DOWN}{REV}SCHEDULER{OFF"

-}
310 PRINT"{14 DOWN}{REViAVAILABLE TAS~

~KS...{DOWN}

320 PRINT"0- E-STOP l-PWR FAIL

"2-MOVE PILE

330 PRINT"3-MEM TEST 4-10 DRIVER* "

"5-AC PWR CK*

340 PRINT"6-DC PWR CK* 7-PUNCH DATA ~

~8-READ KYBD*

345 PRINT"9-REFRESH* *-AUTO RESCHE~

~DULING{02 UP}

350 PRINT"{HOME}{05 DOWN}{REV}TASK NA~

*"ME{OFF} {REVjTIME LEFT{OFF} {REV}

~PRIORITY{OFF} {REV}TIME IN QUEUE{

"OFF}

1000 REM

1010 REM REAL OPERATING SYSTEM AREA

1020 REM

1025 Q=0

1030 GOSUB2800:REM ADVANCE ACTIVE TAS'

~K

1040 GOSUB2500:GOSUB2700:REM ADVANCE '

"QUEUE

1070 GOSUB2500:REM GET TASK AND ADD

1080 IFQE(Q)<10THEN1300

1085 GOSUB2400:REM PACK QUEUE TABLE

1090 GOSUB2500:GOSUB2300:REM DETERMIN'

~E HIGHEST

1100 IFPT(XP)>PT(Q)THENQ=XP

1110 GOSUB2500:GOSUB2000:GOTO1030

1300 REM

1310 REM DELETE FINISHED TASK

1320 REM

1322 CC=CC+1:TC=TC+QW(Q):AC=INT(TC/CC

"*100)/100

1325 FT$=QT$(Q)+" "+STR$(AC)+"MSEC."

1330 QT$(Q)=""

1335 IFQA(Q)=1THENTN=QT(Q):GOSUB2570

1337 GOTO1085

2000 REM

2010 REM DISPLAY QUEUE

IBM COMPATIBLE 8" FLOPPY
DISK for CBM/PET; Aim, Sym

C JISKil

HIGH SPEED-at least FOUR times faster than the 488 bus disks.

HIGH CAPACITY - up to 850K bytes of storage in a three drive system.

RELIABILITY — wide timing margins insure long trouble-free operation.

SOFTWARE -the PDOS II disk software provides a full set of BASIC

commands with standard syntax.

BVa" MINI FLOPPY DISK SYSTEMS:

Model 540-1 Single Drive, Double Density (143K) $595.00

Model 540-2 Dual Drive, Double Density (286K) $895.00

Model 580-1 Single Drive, Quad Density (286K) $795.00

Model 580-2 Dual Drive, Quad Density (572K) $1,195.00

■^^ 8" MINI FLOPPY DISK SYSTEMS:
j! Model 877-1 Single Drive, IBM standard (295K)

J Model 877-2 Dual Drive, IBM standard (590K)
SI ,095.00

$1,695.00

(full FORTH +]
FULL FEATURE "FORTH" FOR 6502 SYSTEMS

Interpreter - Cross-Compiler - Cond. Assembler —

Screen Editor — String Handling — Floating Point

SPECIFY PEDISK II, PET 2040 or 4040 DISK, OR APPLE $75.00

FOR INFORMATION, SEE YOUR DEALER OR:

[MICROTECH]
DEALER INQUIRIES INVITED

ADD-ON DRIVES FOR TRS-80

Model I, 574", 40 Track (102K)

Model I, 5'//', 80 Track (204K)

$329.00

$429.00

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

*PET IS A TRADEMARK OF COMMODORE
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180 DATA1,30,9,DC PWR CK , 0 , 90,7 , PUNCH-
-DATA,1,30,2,READ KYBD 

190 DATA1,30,3," RE FRESH " 
200 REM 
210 FORQN =0T04 
220 READQT(QN) ,QT$(QN) , QE(QN) , QP(QN) ,-

- QA ( QN) ,QW ( QN) 
230 PT(QN)=INT( (QW(QN) /Q P(QN) )*100) 
240 NEXTQN 
250 DATA9,"REFRESH ",30,2,1,0,8,READ

- KYBD ,3 0 , 2 ,1, 0 
260 DATA6,DC PWR CK , 30 ,9,1, 0 , 5 ,AC PWR

- CK,30,9,1,0 
270 DATA4 ,I O DRIVER , 30 , 2, 1, 0 
290 PRINT"ICLEAR}IREV}MULTI-TASKING . O

-PE RATI NG SYSTEM EMULATOR" 
300 PRINT"103 DOWN}IREV}SCHEDULERloFF

- } 
310 PRINT"{l4 DOWN}{REV}AVAILABLE TAS

-K S ••• I DOWN} 
320 PRINT"0- E-STOP 1-PWR FAIL 

- 2-MOVE FI L E 
330 PRINT"3-MEM TEST 4-1 0 DRIVER* 

-5-AC PWR CK* 
340 PRINT"6-DC PWR CK* 7-PUNCH DATA 

- 8- READ KYBD* 
345 PRINT"9-REFRESH* *-AUTO RESCHE -

-DUL ING I02 UP} 
350 PRINT"IHOME} 105 DOWN}IREV}TASK NA-

-MEl OFF} IREV}TIME LEFTloFF} IREV}-
-PRIORITYIOFF} IREV} TIME IN QUEUEI-
-OFF} 

1000 REM- ------------------
1010 REM REAL OPERATING SYSTEM AREA 
1020 REM-------------------
1025 Q=0 
1030 GOSUB2800:REM ADVANCE ACTIVE TAS

-K 
104 0 GOSUB2500:GOSUB2700:REM ADVANCE -

- QUEUE 
L070 GOS UB 2500:REM GET TASK AND ADD 
1080 IFQE(Q)<10THEN1300 
1085 tOSUB2400:REM PACK QUEUE TABLE 
1090 GOSUB2500:GOSUB2300:REM DETERMIN-

- E HIG HEST 
1100 IFPT(XP»PT(Q)THENQ=XP 
1110 GOSUB2500:GOSUB2000 : GOT01030 
1300 REM-----------------
1310 REM DELETE FI NISHED TASK 
1320 REM-----------------
1322 CC=CC+1 :TC=TC+QW(Q) :AC=INT(TC/ CC-

-*100)/100 
1325 FT$=QT$(Q)+" "+STR$(AC)+"MSEC." 
1 330 QT$(Q) ="" 
1335 IFQA(Q) =lT HENTN=QT(Q) :GOSUB2570 
1337 GOT01085 
2000 REM-----------------------
2010 REM DISPLAY QUEUE 

IBM COMPATIBLE 8" FLOPPY 
DISK f9r CBM/PET,* Aim, Sym 

( 

. • HIGH SPEED - at least FOUR times faster than the 488 bus disks. 
.. • HIGH CAPACITY - up to 850K bytes of storage in a three drive system . 
... • RELIABILITY - wide timing margins insure long trouble-free operation . 

...... • SOFTWARE - the PDOS I I disk software provides a fu ll set of BASIC 

~~IOISK II ) 

commands wi th standard syntax . 

5%" MINI FLOPPY DISK SYSTEMS: 
Model 540-1 Single Drive, Double Density (143K) 
Model 540-2 Dual Drive, Double Density (286K) 
Model 580-1 Single Drive, Quad Density (286K) 
Model 580·2 Dual Drive, Quad Density (572K) 
8" MINI FLOPPY DISK SYSTEMS: 
Model 877·1 Single Drive, IBM standard (295K) 
Model 877·2 Dual Drive, IBM standard (590K) 

$595.00 
S895.00 
$795.00 

$1,195.00 

51,095.00 
$1 ,695.00 

(full FORTH +] 
FULL FEATURE "FORTH" FOR 6502 SYSTEMS 
Interpreter - Cross-Compiler - Condo Assembler
Screen Editor - String Handli ng - Floating Point 
SPECIFY PEDISK II , PET 2040 or 4040 DISK, OR APPLE __ . _ .. . ... $75.00 

FOR INFORMATION, SEE YOUR DEALER OR : ADD-ON DRIVES FOR TRS-80' 
Model 1,5%",40 Track (102K) 

(MICROTEC H) Model 1,5%",80 Track (204K) 

"-_ ... _ ... __ .. --... --"". P.O. BOX 102 • LANGHORNE, PA 19047 • 

$329.00 
$429.00 

(215) 757·0284 
DEALER INQUIRIES INVITED "PET IS A TRADEMARK OF COMMODORE 
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2020 REM

2025 GOSUB2100

2030 PRINT"{HOME}{05 DOWN}

2050 FORQN=0TO9

2060 IFQT$(QN)=""THENPRINT"

11: GOTO"

"2080

2065 PRINTTAB(10)"

{UP}"

2066 PT(QN)=INT((QW(QN)/QP(QN))*100)

2067 IFQN=QTHENX$="{REV}":GOTO2070

2068 X$="{OFF}"

2070 PRINTX$QT$(QN)"{OFF}"," "QE(QN),*

~" "PT(QN)," "QW(QN)

2080 NEXTQN

2085 PRINTQF$

2090 RETURN

2100 REM

2110 REM DISPLAY ACTIVE TASK

2120 REM

2130 PRINT"{HOME}{02 DOWN}{REV}ACTIVE'

~ TASK:{OFF} "QT$ (Q)" {REV}TIME L"

~EFT:{OFF} {09 LEFT}"QE(Q)'

2135 PRINTTAB(10)"{REV}AVERAGE RESPON'

~SE:{OFF} {07 LEFT}"AC

2140 RETURN

2200 REM

2210 REM DISPLAY TIME

2 220 REM

2230 PRINT"{HOME}{04 DOWN}"TAB(27)"{R'

~EV}TIME:{OFF}";

224 0 PRINTLEFT$(TI$,2)+":"+MID$(TI$,3'

"r2)+":"+RIGHT$(TI$,2)

2250 RETURN

2 300 REM

2310 REM DETERMINE HIGHEST Q PRIORITY'

23 20 REM

2330 X=0;FORQN=0TO9

2333 IFQP(QN)=0THENGOTO2350

23 35 PT(QN)=INT((QW(QN)/QP(QN) )*100)

2340 IFPT(QN)>XTHENX=PT(QN):XP=QN

2350 NEXTQN

2360 REM EXIT WITH XP=HIGHEST PRIORIT'

2370 RETURN

24 00 REM

2410 REM PACK QUEUE TABLE

24 20 REM

2430 FORQN=0TO9

244 0 IFQT$(QN)=""THENQT(QN)=0:QE(QN)='

~ 0:QP(QN)=0:QA(QN)=0:PT(QN)=0:QW(Q'

~N) =0

2450 NEXTQN

2460 FORQN=0TO9

2470 IFQTS (QN)<>""THENNEXTQN:GOTO2490'

2480 QT$(QN)=QT$(QN+1):QT(QN)=QT(QN+1'

") :QE(QN)=QE(QN+1) :QP(QN)=QP(QN+1) "

248 5 QA(QN)=QA(QN+1):QW(QN)=QW(QN+1)

2486 QT$(QN+1)=M"

2487 NEXTQN

2490 REM TABLE IS NOW PACKED

2495 RETURN

2500 REM

2510 REM GET TASK AND ADD TO QUEUE

2520 REM

2525 QF$="

2530 GETX$:IFX$=""THENRETURN

2535 IFX$ = 1M1IORX$=115"ORX$="61IORX$ = "81I~

~ORX$=M9"THENRETURN

2540 REM ADD TASK TO QUEUE

2550 IFVAL(X$)<0ORVAL(X$)>9THENRETURN~

2560 TN=VAL(X$)

2570 GOSUB2400:REM PACK QUEUE TABLE

2580 1=0

2590 IFI>9THENQF$="{REV}QUEUE FULL!{0~

~FF}":GOTO2620

259 5 IFQT5(I)<>""THENI=I+1:GOTO2 590

2600 QT(I)=TN:QT$(I)=TN$ (TN) :QE(I)=EX~

~(TN):QP(I)=PR(TN):QA(I)=AR(TN)

2610 QW(I)=0:PT(I)=INT((QW(I)/QP(I))*"

"100)

2620 GOSUB2000

2630 RETURN

2700 REM

2710 REM INC QUEUE AND PRIORITIES

27 20 REM

2730 FORQN=0TO9

2740 1FQT$(QN)=""THENNEXTQN:GOTO2780

2750 QW(QN)=QW(QN)+1

276 0 PT(QN)=INT((QW(QN)/QP(QN))*100)

2770 NEXTQN

2780 RETURN

2800 REM

2810 REM ADVANCE ACTIVE TASK

2823 REM

2830 QE(Q)=QE(Q)-10

28 50 PT(Q)=INT((QW(Q)/QP(Q))*100)

2860 RETURN

READY..

Figure 1.

DC PNR CK
RC PWR CK
h'1EM TEST

PUNCHBflTfl
RERD KVBD
REFRESH
10 DRIVER

m move

30
30

50
S0
90
30
30

30

FILE 11

II S3HE

344

344
262
6St
28S
450
206
luu

60

0- E-STOP
3-MEM TE::;T
6-IiC PNR C
■^-REFRESH*

31
31

21

1-PWR FHIL 2-MOVE FILE
4-10 DRIVER* 5-hiC PWR CK*
7-PUNCH BflTH 6-RERE KVBB*
*-flUiO RESCHEDULING 6
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2020 REM--------- --------------
2025 GOSUB2100 
2030 PRINT"{HOMEj{05 DOWN} 
2050 FORQN=0T09 
2060 IFQT$(QN)=··THENPRINT" 

- 2080 
2065 PRINTTAB(10) " 

{Up} " 

" : GOTO-

2066 PT(QN)=INT( (QW(QN)/QP(QN) )*100) 
2067 IFQN=QTHENX$="{REV}" : GOT02070 
2068 X$="{OFF}" 
2070 PRINTX$QT$ (QN) "[ OFF}" ," "QE (QN) , -

-" "PT(QN)," "QW(QN) 
2080 NEXTQN 
2085 PRINTQF$ 
2090 RETURN 
2100 REM--------- ---------------
2110 REM DISPLAY ACTIVE TASK 
2120 REM-------- - ----------- - ---
2130 PRINT"[HOME}[0 2 DOWN} [REV}ACTIVE

- TAS K:{OFF} "QT$( Q) " [REV}TIME L-
-EFT: [OFF} [09 LEFT}"QE(Q)-

2135 PRINTTAB(10)"[REV}AVERAGE RESPON-
-SE:{OFF} {07 LEFT}"AC 

2140 RETURN 
2200 REM----- - -------------- - ----
2210 REM DISPLAY TIME 
2220 REM- - - - ---------------------
2230 PRINT"{HOMEj{04 DOWN}"TAB(27) " [R

-EV}TIME : [OFF}"; 
2240 PRINTLEFT$(TI$,2)+":"+MID$(TI$,3-

-,2)+":"+RIGHT$(TI$,2) 
2250 RETURN 
2300 REM----- - - - - - ----------- - - --
2310 REM DETERMINE HIGHEST Q PRIORITY-

2320 REM--------- - ------ ------ - --
2330 X=0:FORQN=0T09 
2333 IFQP(QN)=0THENGOT02350 
2335 PT(QN)=INT( (QW(QN)/Q P(QN) )*100) 
2340 IFPT(QN»XTHENX=PT(QN) :XP=QN 
2350 NEXTQN 
2360 REM EXIT WITH XP=H I GHEST PRIORIT-

-Y 
2370 RETURN . 
2400 REM- -------------- - - - ----- --
2410 REM PACK QUEUE TABLE 
2420 REM-------- - -------- --- - ----
2430 FORQN=0T09 
2440 IFQT$(QN) =" "THENQT(QN)=0:QE(QN)=

-0: QP(QN)=0:QA(QN)=0 :PT(QN)=0 : QW(Q-
-N)=0 

2450 NEXTQN 
2460 FORQN =0T09 
2470 IFQT$ (QN)<> ""THENNEXTQN:GOT02490-

2480 QT$(QN)=QT$(QN+l) :QT(QN)=QT(QN+l-
-) :QE(QN)=Q E(QN+l) :QP(QN)=QP(QN+l)-

2485 QA(QN)=QA(QN+l) :QW(QN)=QW(QN+l) 
2486 QT$(QN+l)=" " 

2487 NEXTQN 
2490 REM TABLE IS NOW PACKED 
2495 RETURN 
2500 REM- - -------------- --------
2510 REM GET TASK AND ADD TO QUEUE 
2520 REM- - - ----------- - ----- - - - -
2525 QF$ =" " 
2530 GETX$ : IFX$="" T HENRETURN 
2535 IFX$="4"ORX$="5"ORX$= " 6"ORX$="8"

-ORX$="9"THENRETURN 
2540 REM ADD TA SK TO QUEUE 
2550 IFVAL(X$)<00RVAL(X$»9THENRETURN-

2560 TN=VAL(X$) 
2570 GOSUB2400:REM PACK QUEUE TABLE 
2580 I=0 
2590 IFI>9THENQF$="[REV}QUEUE FULL ! [0-

-FF}" :GOT02620 
2595 IFQT$(I)<>""THENI=I+l : GOT02590 
2600 QT(I)=TN : QT$(I) =TN $(TN) : QE(I)=EX 

-(TN) :QP(I )=PR(TN) :QA(I)=AR(TN) 
2610 QW( I)=0:PT(I)=INT( (QW(I) /QP(I) )*-

-100) 
2620 GOS UB2000 
2630 RETURN 
2700 REM- --------------------- --
2710 REM INC QUEUE AND PRIORITIES 
2720 REM----- - ------------------
2730 f'ORQN =0T09 
2740 IFQT$(QN)="" T HENNEXTQN:GOT02780 
2750 QW(QN) =QW( QN)+ l 
2760 PT(QN)=INT( (QW(QN) / QP(QN) )*10~) 
2770 NEXTQN 
2780 RETURN 
2800 REM----- - -----------------
2810 REM ADVANCE ACTIVE TASK 
282~ REM- - - - ------ -------------
2830 QE(Q)=QE(Q)-10 
2850 PT(Q)=INT((QW(Q)/QP(Q))*100) 
2860 RETURN 
READY. 

Figure 1. 

ilIJ"'Cllm.;:"I~["I);/".mll~[z-.;'~"."i."ilIJ.:}(I)'l 

·:lllllll'.::lIIr:l:l,<III t'IO',/E FILE 1.1",. ... :1 .. 60 

IiC Hm 1-" '-_·r-" 
RC F'I'iF CK 
t'IEt'l T[:3T 
'[ll· ... ;aUIII .. 
PUt·1CHDATA 
READ KI.{E:D 
F:EFFEt:H 
10 DRI"iEF: 

0 - E - ::TOP 
3-t'IEt'1 TEST 
6-DC PI,IF: CK'+' 
9-F:EFREt:H,+, 

3(1 :;:44 :;: 1 
:;:0 344 31 
50 262 21 
6(1 666 20 
9(1 .-,,-.e:' 

'::":"-' 20 
3(' 450 '" 30 20(' 6 
:;:(1 1'31:' " 

-' 

1-PWF FAIL 2-MOVE FILE 
4-10 DRIVER,+, 5-AC PWR CK'+' 
7 -PUt·1CH DATA 8-F:EAD f<','E:D'+' 

'+'-AUTO FE:3CHEDUL HlCi © 



NICROTOM & COMPANY
Presents

PET and APPLE Software

Education

• Vocabulary, speaficy level .... S6.95

• Addition Quiz . S6.95

• Subtraction Quiz . S6.95

• Division Quiz S6.95

• Multiplication Quiz S6.95

• Amateur Radio Novice

License Quiz SI ZOO

Business

•Cash Flow SI ZOO

112 month. 6 month. I month)

•Real Estate Investment S45 00

Engineering

• Multispan S105 00

Deflection. Shear. Moment for con

tinuous multispan structure

Other programs furnished upon request.

NICROTOM & Company

P.O. Box 738

Alamo, California 94507

415-933-3697

*VIC 20 USERS!

EXPANDOR MODULE
add 24K with Expandor

an open-air board

S295.00

Expandor plugs directly into the 'V\C 20

expansion port and requires NO additional

power supply. Expandor is a cost effective

way to expand the 3K internal memory of

the *VIC 20 up by 24KII! Programming of the

'VIC 20 has become more practical with the

introduction of Expandor.

Ask your local computer dealer

or

send check or money order ro:

QUANTUM DATA, INC.
3001 Red HillAve.

Bldg. 4, Suite 105

Costa Mesa, CA 92626

(714) 754-1945

•a trademark or COMMODORE

C^ residents aoa b% sales ra*

This Publication
is available in
Microform.

University Microfilms

International

Please send additional information

for

Namc-

Institution.

S tree I

City

State Zip.

300 North Zeeb Road

Dept. P.R.

Ann Arbor, Mi. 48106

JINSAM

EXECUTIVE

has broken the 10,000

record limit. You may

now have up to

65,000

records in one

database.

We also have in

cluded a free form

report generator for

data entry, elimi

nating the need for

WordPro™ and have

included automatic

mathematical rela

tions eliminating the

need for VisICalc™.

However, you still

have these superb

interfaces available.

Includes a free form

report generator even

for data entry.

Jinsam is officially

approved by

Commodore.

Executive™ will soon

be available (for CBM

and IBM personal

computers).

See our ad

elsewhere in this Issue.

JINI

MICRO-SYSTEMS,

INC.

Box 274C Kingsbndge Station

Riverdale. New York 10463

[212)796-6200

NICROTOM & COMPANY 
Presems 

PET'" and APPLE'" Software 

Education 
• Vocabulary, speCi fley level 56.95 
• Adelman QUIZ 56.95 
• Subtraction QUIZ . 56.95 
• Division QUIZ . 56.95 
• Mulllpllc.:l!Ion QUIZ 56.95 
• AmaleUf RadiO Novice 
license GUIZ S 12.00 

Business 
• Cash Flow 512.00 

/12 mOn/h, 6 month, 1 mOnth) 
• Real ESlale Inveslment 545.00 

Engineering 
• Multispan . . S 1 05.00 

Deffectlon, Shear, M omen! for con
[lnUOU$ mulllspan slructure. 

Olher programs furnished upon request. 

NICROTOM & Company 
P.O. Box 738 

Alamo. California 94507 
4 15-933-3697 

*VIC 20 USERS. 
EXPANDOR MODULE 

add 24K w ith Expandor 

an open-air board 

5295.00 
Expandor plugs directly into the 'VIC 20 

expansion port and requires NO additional 
povver supply. Expandor is a cost effecti"" 
w ay to expand the 3K intemal memory o f 

the 'VIC 20 up by 24K'" Programming o f the 
"VIC 20 has become more practical with the 

introduction of Expander. 

Ask your local computer dealer 
or 

send check or money order [0: 

QUANTUM DATA, INC. 
3001 Red Hill Ave. 
Bldg. 4, Suite 105 

Costa Mesa, CA 92626 
1714)754-1945 

• a uademark of COMMODORE 
C/I reSIdents add 6% !.a~~ fax 

This Publication 
is available in 
Microform. 

. .------

University Microfilms 
International 

Please send additional infonnation 
for _ _ _______ _ 

Namc ________ __ 

InslilUlion'--______ _ 

$trccL' _ _ ______ _ 

City, _ _____ ~---

Stale Zip __ _ 

300 North Zeeb Road 
Dept. P.R. 
Ann Arbor, Mi . 48 106 

JINSAM 
EXECUTIVETM 

has broken the 10,000 
record limit. You may 

now have up to 
65,000 

records in one 
database. 

We also have in
cluded a free form 

report generator for 
data entry, elimi· 

nating the need for 
WordPro'" and have 
included automatic 
mathematical rela· 

tions eliminating the 
need for VlsICalc"'. 
However, you still 
have these superb 

Interfaces available. 

Includes a free form 
report generator even 

for data entry. 

Jinsam is officially 
approved by 
Commodore. 

Executive'" will soon 
be available (for CBM 

and IBM personal 
computers). 

See ourad 
eJsewhere 'n this Issue. 

JINI 
MICRO·SYSTEMS, 

INC. 
Box 274C KlngsbrJdge Statton 

RIverdale. New YOlk 10463 
12 12/796-6200 
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Plotting Polar

Graphs With

The Apple II
Marvin L De Jong

The School of the Ozarks
Pt. Lookout, MO 65726

You do not need long programs to make a computer

perform a useful task in teaching mathematics.

One of the more arduous tasks in trigonometry or

analytic geometry is graphing functions in polar

coordinates. For many polar curves, this task takes

a lot of time, and not much learning takes place.

On the other hand, it is an ideal task for the com

puter, the program to plot a polar graph is easily

understood by the students, and it gives them a

tool with which they can experiment with many

graphs. Program 1 shows the simplest possible

version. We shall discuss it shortly, but first here is

a brief explanation of what we are trying to

accomplish.

Suppose we have a relation between R, the

distance from a point called the pole, and 6-(Greek

symbol theta), the angle measured counterclockwise

from the polar axis. The pole is analogous to the

origin in X-Y Cartesian coordinates, and the polar

axis lies along the X-axis. The relation between R

and ■&■ is usually described by an equation of the form

R = F(9).

The equation

R = 90*SIN(2*S)

is one example. Refer to Figure 1 for an illustration

of some of these concepts, including a graph of the

equation R = 90*SIN(2*S-), called a four-leaved rose.

The key to using a computer to graph polar

coordinates is the transformation formulas

X = R*COS(6)

Y = R*SIN(9)

and, of course, the computer's ability to perform a

PLOT X,Y instruction.

A "bare bones" approach to plotting polar

graphs is given in Program 1. The student inputs

the starting angle and the angle at which the graph

is to end. These angles are in degrees. Line 30

initializes the HIRES mode with text on the lower

part of the screen of the video monitor. Line 60

converts the angle to radians (pi radians = 180°).

Line 70 in Program 1 is the equation to be

graphed. The entire program may be left un

changed while line 70 is modified to graph a large

variety of polar functions.

Line 90 and 100 convert the polar coordinates

(R,S) to X-Y coordinates. Note that since the origin

of the Apple II coordinate system is in the upper

left-hand corner of the screen, we have translated it

so the origin of our coordinate system is at (85,85).

Furthermore, since Y is positive downward on the

Apple, and we would prefer the more traditional

"Y positive upward" convention, we use a negative

sign in the Y-transformation equation. The results

are plotted with the instruction on line 120. The

instruction on line 130 increments the angle by one

degree. Points will be continued to be plotted until

Figure 1. A Four-Leaved Rose.

R = 90*SIN(2*THETA)
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Plotting Polar 
GraphsWith 
The Apple II 
Morvin L. De Jong 
The School of the Ozorks 
pt Lookout MO 65726 

You do not need long programs to make a computer 
perform a usefu l task in teaching mathematics . 
One of the more arduous tasks in trigonometry or 
analytic geometry is graphing functions in polar 
coordinates. For many polar curves, this task takes 
a lot of time, and not much learn ing takes place. 
On the other hand, it is an idea l task for the com
puter, the program to plot a polar graph is easily 
understood by the students, and it gives them a 
tool with which they can experiment with many 
graphs. Program 1 shows the simplest possible 
version. We shall discuss it shortly, but first here is 
a brief explanation of what we are trying to 
accomplish. 

Suppose we have a relation between R, the 
distance from a point called the pole, and ~ (Greek 
symbol theta), the angle measured counterclockwise 
from the polar axis. T he pole is analogous to the 
origin in X- Y Cartesian coord inates, and the polar 
axis lies along the X-axis . The relation between R 
and ~is usually described by an equation of the form 

R ; F(S). 

The equation 
R ; 90 ' SIN(2*&) 

is one example. Refer to Figu re 1 for an illustration 
of some of these concepts, including a graph of the 
equation R= 90*S IN(2*8-), called aJour-leaved mse. 

The key to using a computer to graph polar 
coordinates is the transformation formulas 

x ; R' COS(Sl 
Y ; R' SIN(S) 

and , of course, the computer's ability to perform a 
PLOT X,Y instruction. 

A "bare bones" approach to plotting polar 

graphs is given in Program I . The student inputs 
the starting angle and the angle at which the graph 
is to end. T hese angles are in degrees. Line 30 
initiali zes the HIRES mode with text on the lower 
part of the screen of the video monitor. Line 60 
converts the angle to radians (pi radians = 180°). 

Line 70 in Program I is the eq uation to be 
graphed. T he entire program may be left un
changed while li ne 70 is modilied to graph a la rge 
variel y o f polar fUl1cLions. 

Line 90 and 100 converl the po lar coordinates 
(R,B) to X-Y coord inates. Note that since the origin 
of the Apple II coordinate system is in the upper 
left-hand corner of the screen, we have translated it 
so the origin of our coordinate system is at (85,85). 
Furthermore, since Y is positive downward on the 
Apple, and we wou ld prefer the more traditio nal 
"Y positive upward" convention , we use a negative 
sign in the V-transformation equation. T he resu lts 
are plotted with the instruction on line 120. The 
instruction on line 130 increments the angle by one 
degree. Points will be continued to be plotted until 

Figure 1. A Four-Leaved Rose. 

R = 90' SIN(2*THETA) 
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VISICALC MEMORY EXPANSION SYSTEM

FOR THE APPLE II

Now you can expand the memory available to
Personal Software's 16 sector VISICALO using
the SATURN 32K RAM BOARD
and VC-EXPAND™.

With VC-EXPAND™ and one or more SATURN
32K RAM BOARDS, the memory available to
VISICALC® is increased from 18K to:

• 50K with 1 SATURN 32K BOARD

• 66K with 1 SATURN 32K BOARD
and your present 16K RAM card.

• Even more memory available with

the SATURN 128K BOARD

Software is included to relocate DOS onto the 32K
RAM BOARD and to allow its use as a fast disk
drive. Compatible with existing software in place
of a 16K RAM card.

Apple II is a registered trademark of Apple Computer, Inc.

Visicalc is b registered trademark of Personal Software, Inc.

Copyright 1981 Alpha Logic Business Systems, Inc.

COMPREHENSIVE DOCUMENTATION

1 YEAR WARRANTY

Total Price *33900
Also available separately

Saturn 32K RAM BOARD $239

VC-EXPAND™ $100

Saturn 128K RAM BOARD $699

Dealer inquiries invited
Visa and MasterCard accepted

ALPHA LOGIC

BUSINESS SYSTEMS, INC.
3720 Winston Drive

Hoffman Estates, IL 60195
(312) 870-8230

the angle exceeds the ending angle. The student

can watch the points being plotted and see the

corresponding R and-Q-values printed underneath

the graph.

A photograph of the screen of the video moni

tor after the graph R = 85*SIN(I9*THETA)was

Figure 2: A Nineteen-Leaved Rose
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plotted is shown in Figure 2. Notice that different

X and Y scale factors on the screen produce a

slight distortion that is not important as far as the

present application is concerned.

Of course, it is always possible to add a few

bells and whistles. Program 2 represents a few non-

essential, but nice, additions to the first program.

The coordinate axes are drawn and the X and Y

values are rounded to their nearest integer values

before plotting. Also, we have made use of the

entire screen with the HGR2 instruction on line 30.

The scale of the graph was reduced so that we

could plot the finished result on our little printer.

If you are using a video monitor or a large printer,

then you will want to keep the scale as large as

possible (replace all the 80's with 90's).

Some of our results are given in the figures

that follow. In Figure 3 we show a graph of

R = 80*SIN(3*THETA) a three-leaved rose. Figure 4

is a graph of a 13-leaved rose, R = 80*SIN(13*

THETA). The cardioid R = 40*(l +COS(THETA))

is illustrated in Figure 5. Figure 6 is the famous

Spiral ofArchimedes, R = 6*THETA. Figure 7 is

similar, but not identical to the Limacon of Pascal.

We chose R = 80*COS(THETA/3) for this figure.

Figure 8 illustrates the Litus described by the

equation R = 25*(2 + SIN(3*THETA)). Figure

9 has no name, but its equation is R = 25*(2 +

SIN(3*THETA)).

Finding where two polar curves intersect is

sometimes difficult. If you have a printer you can

Figure 3. A Three-Leaved Rose.

R = 80*SIN(3*THETA)
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simply graph the polar curves, overlay their graphs,

and find approximate points of intersection.

Students seem to enjoy working with these

programs. They are simple enough so the students

can modify the various parameters rather easily,

giving them a chance to experiment freely. At the

Figure 4. A Graph of R = 80*SIN(13*THETA),

A 13-Leaved Rose.
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very least, the programs release them from the

drudgery of plotting points by hand.

Figure 6. Spiral of Archimedes with R = 6*THETA.

R = 6*THETA

Figure 7. A Graph of R = 80*COS(THETA/3).

R = 80*COS(THETA/3)
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APPLESCOPE
DIGITAL STORAGE OSCILLOSCOPE

Interface for the Apple II Computer

The APPLESCOPE system combines two high speed analog to

digital converters and a digital control board with the high resolu

tion graphics capabilities of the Apple ll computer to create a

digital storage oscilloscope. Signal trace parameters are entered

through the keyboard to operational software provided in PROM

on the Dl control board.

• DC lo 3.5 Mhz sample rale with 1 024 byte buffer memory

• Pretrigger Viewing

• Programmable Scale Select

• Continuous and Single Sweep Modes

• Single or Dual Channel Trace

• Greater than or less than trigger threshold detection

Price lor the two board Applescope system is $595

EXTERNAL TRIGGER ADDAPTER $29

APPLESCOPE EXPANSION CAPABILITY

APPLESCOPE-HR1 2 High resolution 12 bilanalogtodigital

converter with sample rates to 100 Khz. Software included on disk.

Price per channel S695

APPLESCOPE - HRHS High Resolulion AND High Speed.

Combines two 6 bit Mash Analog to Digital converters to give 10

bit converter accuracy at a maximum 7 Mhz. sampling rate.

Software included on disk. Price per channel $695

SCOPE DRIVER Advanced software for the Applescope system

provided on 5!ft" floppy disk. Available options include:

• Signal Averaging - Acquires 1 to 255 signal sweeps and

displays the averaged result.

• Digital Volt Meter - Allows use as a real time DVM or use to

measure points on an acquired sweep.

• Hard Copy - Uses graphics printer to produce hardcopy

output of displayed traces.

• Disk Storage - Allows automatic storage and recover of

acquired data on floppy disks.

• Spectrum Analyzer - Calculates and displays frequency

spectrum of acquired data.

The basic SCOPE DRIVER package cost is $49 plus $10

for each selected option.

BUS RIDER

LOGIC ANALYZER for the APPLE II

The BUS RIDER circuit card silently rides the Apple ll peripheral

bus and allows real time tracking of program Mow. Software pro

vided on EPROM allows set up of trace parameters from the key

board and read back of disassembled code after a program has

been tracked.

• 32 bit by 1024 sample memory buffer

• Monitors Data and Address bus pljs 8 external inputs

• Trigger on any 32 bit word or external trigger

• Pretrigger viewing

The BUS RIDER is an invaluable development tool for anyone

working with Apple 11 or Apple 11+ computers. Price $295

Apple II BUS EXTENDERS $19.95

Allow easy access to Apple ll penphenal circuit cards.

SCOPE PROBES 100 Mhz. Bandwidth X1 & X10 switch

selectable oscilloscope probes. Price each $49.95

For lurlher informaiion contact:

VISA Master Charge

Dealer inquiries Invited

RC ELECTRONICS INC.

7265 Tuolumne Street

Goleta. CA 93117

(8051 968-6614
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Figure 8. A Graph of R = SQR(3600/THETA).

R = SQR(3600/THETA)
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The Resource,

Program 1. A Simple Program to Graph Polar Functions

<-LIST

10 INPUT AA, AB

20 ANG = AA

30 HGR

60 THETA = 3.141592B * ANG / 180

70 R = S5 * SIN C2 * THETA)

80 PRINT R,ANG

90 X = 85 + R * COS CTHETA)

100 Y = 35 - R * SIN CTHETA)

120 HPLOT X,Y

130 ANG = ANG + l

140 IF ANG < = AB THEN 60

150 END

Program 2. An Elaboration of Program I.

10 INPUT flfl, AB

20 ANG = flA

30 HGR2

40 HPLOT 1,80 TO 160,80

50 HPLGT SB, 1 TO 80, 1G0

60 THETA = 3.1415926 * ANG /

70 R = 80 * SIN (3 * THETA)

80 X = 80 + R * COS CTHETA)

90 X = INT CX + -5)

100 Y = 80 - R *

110 Y = INT CY +

120 HPLOT X,Y

130 ANG = ANG + 1

140 IF ANG < = AB THEN £0

150 END

1S0

SIN CTHETA)

.5)

MEMOREX
FLEXIBLE DISCS
WE WILL NOT BE UNDER-

SOLDfl Call Free (800)235-4137

for prices and information Dealer

inquiries invited and CO D.'s

accepted

PACIFIC

EXCHANGES

100 Foothill Blvd

San Luis Obispo. CA

93401 In Cal. call

(800)592-5935 or ^JsH
(805)543-1037 «■■
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COMPUTE! The Resource. 

Program 1. A Simple Program to Graph Polar Functions 

+-LIST 

10 INPUT AA,AB 
20 ANG = AA 
30 HGR 
60 THETA = 3.1415926 *' ANG / 
70 R = 85 * SIN (2 *' THETA ) 
B0 PRINT R,ANG 
90 X = 85 + R *' COS <THETA ) 
10111 Y = 85 - R *' SIN <THETA) 
120 HPLOT X, Y 
13111 ANG = ANG + 1 
14111 IF ANG ( = AB THEN 60 
150 END 

Program 2. An Elaboration of Program I. 

+-LIST 

1111 INPUT AA, AB 
20 ANG = AA 
3111 HGR2 
40 HPLOT 1,8111 TO 160,8111 
50 HPLOT 80,1 TO 8111,16111 

18111 

60 THETA = 3.1415926 *' ANG / 18111 
7111 R = 8111 *' SIN (3 *' THETA ) 
8111 X = 80 + R *' COS ( THETA ) 
9111 X = INT (X + .5) 
1111111 Y = 80 - R *' SIN <THETA ) 
11111 Y = INT (Y + .5 ) 
120 HPLOT X,Y 
13111 ANG = ANG + 1 
14111 IF ANG ( = AB THEN 60 
15111 END 

MEMOREX 
rLEXlBU DISCS 
WE WIll NOT BE UNDER
SOlDf1 Call Free 1800)235-4137 
for prices and information. Dealer 
inquiries invited and C.O.O: s 
accepted 

PACIAC 
EXCHANGES 
100 Foolhlll Blvd 
San LUIs Obispo. CA 
93401 In ul. call 
18001592·5935 0 ' 

(805)543.1037 



ECHO ][ SPEECH SYNTHESIZER

UNLIMITED VOCABULARY AT YOUR FINGERTIPS

Give your Apple* something to talk about with an

ECHO ][ Speech Synthesizer. The ECHO ][ offers in
telligible voice-output while using a minimum of RAM.

The ECHO ][ uses LPC technology pioneered by Texas

Instruments, coupled with a phoneme-based operating
system allowing you to create any vocabulary desired.

Variable stress, pitch and volume let your Apple ask

questions or make exclamations while also alrowlng
for optimal quality. Speech can easily be added to
BASIC programs with PRINT statements.

The applications of synthesized speech are limited

only by your Imagination. From educational programs

to games to business applications, speech-output

adds a new dimension to your Apple's capabilities.

The ECHO ][ Speech Synthesizer comes complete with

speaker and cable, instruction manual, speech editing

features and a sample vocabulary. The ECHO ][

requires 46K, Applesoft and at least one disk drive.

Suggested list price is $225.

For further Information, contact your dealer or Street

Electronics Corporation.

Dealer inquiries welcome.

* Trademark of Apple Computer Company

ISECI STREET ELECTRONICS

CORPORATION

3152 E. La Palma Ave., Suite D

Anaheim, CA 92806 (714) 632-9950

COMPUTER CLASS M. HUMPHREY

When I was their age, machine language

meant" tick-tock, tick-tock"
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Instruments, coupled with a phoneme-based operating 
system allowing you to create any vocabulary desired. 
Variable stress, pitch and volume let your Apple ask 
questions or make exclamations while also altowlng 
for' optimal quality. Speech can easily be added to 
BASIC programs with PRINT statements. 
The applications of synthesized speech are limited 
only by your Imagination. From educational programs 
to games to business applications, speech·output 
adds a new dimension to your Apple's capabilities. 
The ECHO J[ Speech Synthesizer comes complete with 
speaker and cable, Instruction manual, speech editing 
features and a sample vocabulary. The ECHO J[ 
requires 48K, Applesoft and at least one disk drive . 
Suggested list price Is $225. 
For further Information, contact your dealer or Street 
Electronics Corporation. . 
Dealer Inquiries welcome. 
• TtadelNrk of Apple Computer Compllny 
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Disassembling

Machine

Language

Programs

Without Leaving

BASIC
John R. Vokey and H. Cem Kaner

MeMaster University

Hamilton, Canada

One of the nice features of the Apple computer is

that it has a built in mini-assembler and disas

sembler. The mini-assembler is all you need for

entry of short machine language programs. In

fact, for short programs, this free piece of software

has proven more flexible and less error prone than

two of the "full blown" assemblers we have pur

chased. The disassembler is useful for programs of

any length. If you have a machine language pro

gram in memory, the disassembler will translate

the program's code from meaningless hexadecimal

numbers into an assembly language listing. The

listing includes no labels, just instructions and

addresses, but this is still quite informative. It is not

too hard, for example, to decode fairly large

sections of the code underlying Applesoft from

such listings.

The standard approach to using the mini

assembler and disassembler is to jump into the

monitor (via CALL -151 from either BASIC) and

to work from there. These steps are well described

in your Apple II Reference Manual. However, it is

also possible to access some of these monitor com

mands from BASIC. The one line Applesoft pro

gram below allows you to disassemble machine

code anywhere in memory without ever leaving

BASIC. This is especially convenient if you are

trying to debug a machine language subroutine

which will be CALLed from BASIC. You can

change the routine using POKEs, examine the

changes using this line in your CALLing program,

and test the changed version's behavior, all without

leaving Applesoft.

The program works by passing the user-speci

fied START location of the code to be disassembled

to the monitor program counter (labelled PC in the

program). It then calls the monitor LIST subroutine

which we label disassemble in the program. This

routine disassembles the next 20 lines of machine

code, incrementing the monitor program counter

locations appropriately, and returns control to

BASIC. The BASIC program then compares the

value of the monitor program counter to the user

specified value FINISH. If there is more to be done

before location FINISH is reached, the program

waits until you press any key, then continues the

listing. Once FINISH is reached, the program ends.

As an example of the use of the program, if

you set START to 65118 and set FINISH to 65140,

you will disassemble the disassembler.

1000 DISASSEMBLE

POKE PC, START -

* 256: POKE PC +

I = 0 TO 1: HOME:

PRINT: PRINT TAB

KEY>": GET Z$: I

* 256 + PEEK (PC)

= 65121: PC = 58:

INT (START / 256)

1,START / 256: FOR

CALL DISASSEMBLE:

(13);"<PRESS ANY

= ( PEEK (PC + 1)

) > FINISH: NEXT I

Common

Cents

FORECASTER

With your conputer, you can forecast the stock aarket like the A'all

Stroot experts. FORECASTER. a mutual and money narket fund tracker,

nonitors the stock market and helps you make timely decisions to

achlave a high and aafe growth of your investment dollars. Our

program tracks, estimates and predicts future movenente in the stock
market and selected nutual funds based on an extensive data base.

• avoid confusion

• achieve high yields

• preserve capital

0 RISK

• top interest hates

•takes less than 1h0uh per «eek

S?Z3 is writtsn In simple, clear language. Wo advanced

dge of mathematics, conputer programming, or investing

ence in required. Send S10.00* for programming report and

, manual, or S75.OO* For complete software package. Please

y Apple 11+ (Applesoft), CP/Y. Basic SO, or TRS 80 Level II,

- lit and Applesoft are trademarks of Apple Computers, CP/M
rademark of Digital Research, Basic 80 is a trademark of

oft, and TR3 60 la a trademark of Tandy Corp.

• Add 92.00 for postage and handling

lies Mexico residents also add k% tax

knowlt

experi

user's,

specif

(Appl<-
is a t

Micros

META SOFTWARE ENGINEER ING

P O. Bo x 1 8056

Albuquerque. MVI 87115
D 1
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One of the nice features of the Apple computer is 
that it has a built in mini-assembler and disas
sembler. The mini-assembler is all you need for 
entry of short machine language programs. In 
fact, for short programs, this free piece of software 
has proven more flexible and less error prone than 
two of the "full blown" assemblers we have pur
chased. The d isassembler is useful for programs of 
any length. If you have a machine language pro
gram in memory, the disassembler will translate 
the program's code from meaningless hexadecimal 
numbers into an assembly language listing. T he 
listing includes no labels, just instructions and 
addresses, but this is still quite informative. It is not 
too hard , for example, to decode fairly large 
sections of the code underlying Applesoft from 
such listings. 

T he standard approach to using the mini
assembler and disassembler is to jump into the 
monitor (via CALL -15 i from either BASIC) and 
to work from there. These steps are well described 
in your Apple II RefeTenee Manual. However, it is 
also possible to access some of these monitor com
mands from BASIC. The one line Applesoft pro
gram below allows you to disassemble machine 
code anywhere in memory without ever leaving 
BASIC. T his is especially convenient if you are 
trying to debug a machine language subroutine 
which will be CALLed from BASIC. You can 
change the routine using POKEs, examine the 
changes using this line in your CALLing program, 
and test the changed version's behavior, all without 
leaving Applesoft. 

T he program works by passing the user-speci
fied START location of the code to be disassembled 
to the monitor program counter (labelled PC in the 
program). It then calls the monitor LIST subroutine 
which we label disassemble in the program. This 
routine disassembles the next 20 lines of machine 
code, incrementing the monitor program counter 
locations appropriately, and returns control to 
BASIC. T he BASIC program then compares the 
value of the monitor program counter to the user 
specified value FINISH. If there is more to be done 
before location FINISH is reached, the program 
waits until you p ress any key , then contin ues the 
listing. Once FINISH is reached, the program ends. 

As an example of the use of the program , if 
you set START to 65 11 8 and set FINISH to 65 140, 
you will disassemble the disassembler. 

1000 DISASSEMBLE = 65121: PC = 58: 
POKE PC, START - INT (START I 256) 
* 256: POKE PC + I,START I 256: FOR 
I = 0 TO 1: HOME: CALL DISASSEMBLE: 
PRINT: PRINT TAB (13);" ( PRESS ANY 
KEY >" : GET Z$: I = ( PEEK (PC + 1) 
* 256 + PEEK (PC» > FINISH: NEXT I 
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Named GOSUB

With Variable

Passing
Mike Smith

Calgary, Canada

In COMPUTE! # 12, I described a machine language

program which would allow subroutines to be

called by name rather than by number. This article

is an extension of that idea. It describes a machine

language program which allows parameters to be

passed in and out of subroutines.

One of the nicer features of FORTRAN and

PASCAL is their ability to pass variables into a

subroutine. This feature is very useful when you

wish to do the same operation on a large number

of variables. Passing parameters into subroutines is

convenient since the variable names used outside

the subroutine don't have to be the same as used

for the calculation within the subroutine. This

makes programming and documentation easier. In

addition, subroutines of this type can be used as a

sort of multi-line function.

A Brief Example Of Parameter Passing

Suppose that you wish to perform a complicated

operation upon variables A, B and C and have the

answer returned in D. Then you wish to have the

same operation performed upon the variables Al,

B1 and C1 and have that answer returned in D1.

In FORTRAN that program would look like

this:

CALL COMPL(A,B,C,D)

(call subroutine with first variable set)

CALL COMPL(A1,B1,C1,D1)

(then with the second set)

(Use D and Dl in calculations)

SUBROUTINE COMPL(W,X,Y,Z)

(use dummy variables with subroutine)

(Complicated calculation using W, X and Y)

Z m

RETURN

In Applesoft BASIC things are a little more

difficult. First, you must call the subroutine by a

number rather than by a name. A second problem is

that you can't pass the names of variables into the

subroutine. Instead, you must move (reassign) the

values into the variable names used in the subrou

tine. An equivalent Applesoft BASIC program

would look something like:

10 W=A:X= B:Y = C

(reassign first set of variables)

20 GOSUB 1000

30D = Z

40 W= A1 :X = B1 : Y = C1

(reassign second set)

50 GOSUB 1000

6OD1=Z

70

(Use D and Dl in calculations)

1000 (Complicated calculation using W, X and Y)

1100 Z=

1110 RETURN

Having to remember the subroutine number

is no great problem if you are the person who did

the programming, provided you only did the pro

gramming a week or so ago, and have not yet for

gotten what subroutine number was needed for

what. Having to reassign variables, as in statement

40, is no great problem either, provided you don't

have a large number of different variables that

need to be worked on. But why do something that

the computer can make easier to understand and

do?

The program described in this article uses the

Applesoft BASIC ampersand command (&) to allow

the naming of subroutines and the easy passing of

numerical data. With the machine code routine

installed in memory, the Applesoft program above

becomes:

10 COMPL = 1000

(establish the subroutines name)

20 8c GOSUB COMPL !COMPL(0),A,B,C,D!

(pass the parameters)

30 & GOSUB COMPL !COMPL(0),A1,B1,C1,D1!

40

(Use D and Dl in calculations)

1000 8c GET !COMPL(0),W,X,Y,Z!

(identify the dummy variables)

1010 (Complicated calculation using W, X and Y)

1100 Z = ....

1110 & RETURN !COMPL(0)!

In addition to passing parameters, Applesoft

will now support GOTO and GOSUB statements

that have names instead of numbers. For example

JUMP = 1000 : & GOTOJUMP or COMPL = 1000 :

& GOSUB COMPL

FIRST = 1000 : DEUX = 2000 : ON X GOSUB FIRST,

DEUX

I decided to develop this parameter passing

routine because I am repeatedly asked to translate

FORTRAN program with subroutines into Apple

soft. Most of those subroutines pass variables.

Making sure that I didn't duplicate names and that
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In COMPUTE! # 12, I described a machine language 
program which would allow subroutines to be 
called by name rather than by number. This article 
is an extension of that idea. It describes a machme 
language program which allows parameters to be 
passed in and ou t of subroutines. 

One of the nice r features of FORTRAN and 
PASCAL is their abi lity to pass variables into a 
subroutine. This feature is very useful when you 
wish to do the same operation on a large number 
of variables. Passing parameters into subroutines is 
convenient since the variable names used outside 
the subroutine don 't have to be the same as used 
for the calculation within the subroutine. This 
makes programming and documentation easier. In 
addition, subroutines of this type can be used as a 
sort of multi-line function. 

A BrIef Example Of Parameter Passing 
Suppose that you wish to perform a complicated 
operation upon variables A, Band C and have the 
answer returned in D. Then you wish to have the 
same operation performed upon the variables A I, 
B I and C I and have that answer returned in D I. 

In FORTRAN that program would look like 
this: 

CALL COMPL(A,B,C,D) 
_ (call subroutine with first variable set) 

CALL COMPL(AI,BI,CI,Dl) 
(then with the second set) 

(Use D and Dl in calculations) 

SUBROUTINE COMPL(W,X,Y,Z) 
(use dummy variables with subroutine) 

(Complicated calculation using W, X and Y) 

Z = ..... 
RETURN 

In Applesoft BASIC things are a little more 
difficult. First, you must ca ll the subroutine by a 
'/lumber rather than by a name. A second problem is 
that you can 't pass the names of variables into the 
subroutine. Instead, you must move (reassign) the 
values into the variable names used in the subrou
tine. An equivalent Applesoft BASIC program 

would look something like: 
10 W=A: X=B: Y=C 

(reassign first set of variables) 
20 GOSUB 1000 
30D=Z 
40 W=AI: X=BI : Y=CI 

(reassign second set) 
50 GOSUB 1000 
60 DI =Z 
70 ......... 

(Use D and D I in calculations) 

1000 (Complicated calculation using W, X and Y) 

1100 Z= ..... 
1110 RETURN 

Having to remember the subroutine number 
is no great problem if y~u are the perso~ who did 
the programming, provided you only did the pro
gramming a week or so ago, and have not yet for
gotten what subroutine number was needed for 
what. Having to reassign variables, as m statement 
40, is no great problem either, provided you don't 
have a large number of different variables that 
need to be worked on . But why do something that 
the computer can make easier to understand and 
do? 

The program described in this article uses the 
Applesoft BASIC ampersand command (&) to allow 
the naming of subroutines and the easy passmg of 
numerical data. With the machine code routine 
installed in memory, the Applesoft program above 
becomes: 

10 COMPL = 1000 
(establish the subroutines name) 

20 & GOSUB COMPL !COMPL(O),A,B,C,D! 
(pass the parameters) 

30 & GOSUB COMPL !COMPL(O),AI,BI,CI,DI! 
40 

(Use D and D 1 in calculations) 

1000 & GET !COMPL(O),W,X,Y,Z! 
(identify the dummy variables) 

1010 (Complicated calculation using W, X and Y) 

1100 Z = .... 
1110 & RETURN !COMPL(O)! 

I n addition to passing parameters, Applesoft 
will now support GOTO and GOSUB statements 
that have names instead of numbers. For example 

JUMP = 1000 : & GOTO JUMP or COMPL = 1000: 
& GOSUB COMPL 

FIRST = 1000: DEUX = 2000 : ON X GOSUB FIRST, 
DEUX 

I decided to develop this parameter passing 
routine because I am repeatedly asked to translate 
FORTRAN program with subroutines into Apple
soft. Most of those subroutines pass variables. 
Making sure that I didn't duplicate names and that 
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I reassigned the right variable, was too much of" a

hassle. Hence this routine.

Loading The Program

The machine language program as described in

this article is too long to put in a normally unused

area of memory. The cassette buffer (at $300) will

only accept around $CF locations before running

into the DOS pointers at $3D0.

The program could be placed high in memory,

just below the normal HIMEM. The HIMEM

pointers must then be adjusted so that the program

is not touched by Applesoft when strings are used.

However, this means that people using 48K and

32K Apples, with or without the Program Line

Editor at the top of memory, will all need different

programs. The modifications are simple, if you

know how. Therefore, I have adopted the technique

of moving LOMEM up $200 bytes and storing the

machine language code in the space created. Then

everybody gets the same code.

Before entering the demonstration BASIC

program, type:

POKE 104,10 : POKE 2560,0 : NEW

These three instructions adjust LOMEM and

the various Applesoft RUN, LOAD or SAVE pro

grams. The pointers can be shifted down to their

normal place by typing FP.

After the BASIC program has been run, the

machine code can be saved by the command BSAVE

VARIABLE.PASS, A$803,L$181. The program

will stay active, below your BASIC program, until

you power down or do an FP.

To reload the ML program the next time

you power up, type BRUN VARIABLE.PASS

either from the keyboard or as part of your

HELLO program. The LAST line of the HELLO

program should be PRINT CHR$(4);"BRUN

VARIABLE.PASS".

The first couple of statements of the hex code

are the machine language equivalent of POKE

104,10 : POKE 2560,0 : NEW. That means that

you only have to adjust the memory the first time

you enter in the code. If you forget to adjust the

memory before running the demonstration BASIC

program, you will receive the message SYNTAX

ERROR in 34057, a non-existent line. Simply type

NEW : POKE 104,10 : POKE 2560,0 : NEW, reload

the program from disk and RUN again. If you

didn't adjust LOMEM, then, when the BASIC

program stored the machine language program, it

did so all over itself, causing a gigantic mess.

There is a sneaky reason for starting the ma

chine language program at $803 (2051) rather

than at $800, the start of the empty memory area.

Suppose that, for some reason or another, you

need to enter FP to recover from your program

doing something strange. Typing FP causes 0's to

be written at locations $800-$802 to indicate that

there is no longer a program in the memory. This

misses the ML program since it starts at $803.

Thus, a quick CALL 2051 and ABRACADABRA,

the pointers shift and the program is back in busi

ness.

The details of the demonstration and machine

language programs are given after the description

of the new SYNTAX of the instructions and limita
tions of the new commands.

Syntax For The New Commands

& GOSUB NAME !NAME(0),A,B, !

The name of the subroutine must be predefined

before the subroutine is called (e.g. NAME= 1000).

The first parameter after the exclamation

mark must be an array; otherwise, a BAD SUB

SCRIPT ERROR occurs. It is suggested that the

name of this array be the same as the name of the

subroutine; for ease of remembering rather than

necessity. If more than ten parameters are to be

passed by the routine, the array must be DIMen-

sioned to the number of parameters. No check is

performed to see if the array is large enough for

all the parameters used.

The other parameters must be numerical,

either real variables (A, B etc.) or elements of a real

array ( A(l), B(l) etc.). The arrays don't have to be

predimensioned unless their length is greater than

ten. Errors will occur on attempting to pass a string

(TYPE MISMATCH) or an integer (SYNTAX). It

should be noted that it is the value of the array

element that is moved and not the array itself. This

means that you can't pass over the whole array by

passing over the first element of an array, (c.f. In

FORTRAN, it is the address which is passed and

not the value of the array element. So, the whole

array can be accessed from FORTRAN subroutine

if you know the first address. In Applesoft, memory

is continually being repositioned. The address of

any variable is therefore continually changing,

making any address stored very quickly invalid.)

The parameters do not need to have been

defined before calling the subroutine. The machine

language program makes use of Applesoft routines

which automatically allocate space in the memory

for new arrays and variables.

& GET !NAME(0),P,Q !

This should be the first statement of the sub

routine. The subroutine can't be recursive (it can't

call itself).
This command does not extend an existing

Applesoft command as did the & COSUB, & RE

TURN and & GOTO commands. Therefore I had

to use a different command. I decided to use GET,

Since to me, this new command goes and gets the
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I reassigned the right variable, was too much of a 
hassle . Hence this routine. 

loadIng The Program 
The machine language program as described in 
this article is too long to pULin a normally unused 
area of memory. The cassette buffer (at $300) will 
only accept around $CF locations before running 
into the DOS pointers at $300. 

The program could be placed high in memory, 
just below the normal HIMEM. T he HIMEM 
pointers must then be adjusted so that the program 
is not touched by Applesoft when strings are used . 
However , this means that people using 48K and 
32 K Apples, with or without the Program Line 
Editor at the top of memory, will all need different 
programs. The modifications are simple, if you 
know how. Therefo re, I have adopted the technique 
of moving LOMEM up $200 bytes and storing the 
machine language code in the space created. Then 
everybod y gets the same code. 

Before entering the demonstration BASIC 
program, type: 

POKE 10:4,10: POKE 2560,0: NEW 

These three instructions adjust LOMEM and 
the various Applesoft RUN , LOAD or SA VE pro
grams. T he pointers can be shifted down to their 
normal place by typing FP. 

After the BASIC program has been run, the 
machine code can .be saved by the command BSA VE 
V ARIABLE. PASS, A$803,LS 181. The program 
will stay active, below your BASIC program, until 
you power down or do an FP. 

To reload the ML program the next time 
you power up, type BRUN VARIABLE.PASS 
either from the keyboard or as part of your 
HELLO program. The LAST line o f the HELLO 
program should be PRINT CHR$(4);"BRUN 
VARIABLE.PASS". 

The first couple of statements of the hex code 
are the machine language equivalent of POKE 
I 04, I 0 : POKE 2560,0 : NEW. That means that 
you only have to adjust the memory the first time 
you enter in the code: I f you forget to adJust the 
memory before runnmg the demonstrallon BASIC 
program, you will receive the message SYNTAX 
ERROR in 34057, a non-existent Ime. Simply type 
NEW: POKE 104, 10 : POKE 2560,0: NEW, reload 
the program from disk and RUN aga in . If you 
didn't adj ust LOMEM , then, when the BASI C . 
program stored the machine langua&"e program, It 
did so all over itself, causmg a gIganllc mess. 

There is a sneaky reason for starting the ma
chine language program at $803 (205 I) rather 
than at $800, the start of the empty memory area. 
Suppose that, for some reason or another, you 
need to enter FP to recover from your program 

doing so mething strange. Typing FP causes O's to 
be wriu.en at locations $800-$802 to indicate that 
there is no longer a program in the memory. This 
misses the ML program since it starts at $803 . 
Thus, a quick CALL 205 1 and ABRACADABRA, 
the pointers shift and the program is back in busi
ness. 

Th.e details o f the demonstration and mach ine 
language programs are give n after the description 
o f the new SYNTAX of the instructio ns and limita
tions of the new commands. 

Syntax For The New Commands 
&: GOSUB NAME !NAME(O),A,B, ..... ! 

The name of the subroutine must be predefined 
before the subroutine is called (e.g. NAME = 1000). 

The first parameter after the exclama tion 
mark mwt be an array; otherwise, a BAD SU B
SCR IPT ERROR occurs . It is suggested that the 
name of this array be the same as the name of the 
subroutine ; for ease of remembering rather than 
necessity. If more than ten parameters are to be 
passed by the routine, the array must be DIMen~ 
sioned to the number of pa rameters. No check is 
performed to see if the a rray is large enough for 
all the parameters used. 

The other pa rameters must be numerica l, 
either rea l variables (A, B etc.) or elements o f a rea l 
a rray ( A( I), B( I) etc.). The arrays don't have to be 
predil ensioned unless their length is greate r than 
ten. Errors will occur on auem pting to pass a string 
(TYPE MISMATC H) or an integer (S YNTAX). It 
should be noted that it is the value of the array 
element that is moved and /lot the a rray itself. T his 
means that you can't pass ove r the whole array by 
passing over the first element of an a rray . (c. f. In 
FORTRAN, it is the address wh ich is passed and 
not the value of the a rray element. So, the who le 
array can be accessed from FORTRAN subroutine 
if you know the first address. In Applesoft, memo ry 
is continually being repositio ned. The address o f 
any variable is therefore continually changin~ , 
making any address stored ve ry qUIckly mva lld .) 

T he pa rameters do not need to have been 
defined before ca lling the subroutine. The machine 
language program makes use of Applesoft routines 
which automatica lly allocate space m the memo ry 
fo r new arrays and variables. 

&: GET !NAME(O),P,Q, ..... ! 

This should be the first statement of the sub
ro utine . The subroutine can't be recursive (it can't 
call itself). 

T is command does not ex tend an ex isting 
Applesoft command as did the & GOSUB , & RE
TURN and & GOTO commands . T herefore I had 
to use a different command . I decided to use GET , 
Since to me, th is new command goes and gets the 



parameter values. If you would prefer a different

command, such as LOAD, then the modification to

allow this is simple. To have a different command,

POKE its token into location 2600 ($828) before

BSAVEing the program. For example, POKE 2600

, 167 will change this command to be 8c RECALL

! ! rather than 8c GET ! !. (Seepage 121 of

the Applesoft Manual for a list of the tokens).

The first parameter after the exclamation

mark must be the same array used in the 8c GOSUB

statement, otherwise unexpected values will be'put

into the parameters (P etc).

The other parameters must be real, otherwise

a TYPE MISMATCH or SYNTAX ERROR will

result. Either real variables (P) or elements of real

arrays (P(l)) may be used. Again, the parameters

don't have to be predefined before the subroutine

call, unless they are arrays of length greater than

ten. If the arrays need to be DIMensioned re

member to do it outside the subroutine. Otherwise a

REDIMENSIONED ARRAY ERROR will result

on the second subroutine call.

The number of parameters in the 8c GET

statement should be the same as the number of

parameters in the & GOSUB statement. If this

condition is not met, strange values could arrive in

the parameters of the 8c GET statement.

& RETURN !NAME(0)!

The array used in the 8c RETURN statement

should be the same array as used in the 8c GOSUB

and 8c GET statements. As this array is used to

temporarily store text pointers to the 8c GOSUB

and 8c GET statements, strange results could result

if the wrong array is used. However, it is probable

that, instead of funny results, a SYNTAX ERROR

will occur. The likelihood of the wrong array point

ing to valid names in separate locations in memory

is very small.

I f the number of parameters in the 8c GET

statement is not the same as the number of pa

rameters in the 8c GOSUB statement, unpredictable

values will be put into the parameters.

& GOTO NAME and & GOSUB NAME

The name of the subroutine must be estab

lished before it is called. If these commands are

used, a normal RETURN is all that is needed. If 8c

GET and & RETURN are used, a SYNTAX

ERROR will occur.

& ON X GOSUB FNAME, SNAME and & ON X

GOTO FNAME, SNAME

These ON X.... commands are supported,

provided that no parameters are passed. That means

that &ONX GOSUB FNAME, SNAME is permitted

but &: ON X GOSUB FNAME !FNAME(0),A,B,C,D!,

SNAME !SNAME(0),A,B,C,D! is not. I felt that

passing parameters in ON X... statements made
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parameter values. I f you wou ld prefer a different 
command, such as LOAD, then the modification to 
allow this is simple. To have a different command, 
POKE its token into location 2600 ($828) before 
BSA VEing the program. For example, POKE 2600 
, 167 will change th is command to be & RECALL 
!. ... .. ! rather than & CET !. .... . !. (See page 121 of 
the Applesofl Manual for a list of the tokens). 

The first parameter after the exclamation 
mark muSt be the same array used in the & COSUB 
statement, otherwise unexpected values wi ll be:put 
into the parameters (P etc) . 

T he other parameters must be real , otherwise 
a TYPE MISMATCH or SYNTAX ERROR will 
result. Either real variables (P) or elements of real 
arrays (P(l» may be used. Again, the parameters 
don 't have to be predefined before the subroutine 
ca ll , unless they are arrays oflength greater than 
ten . If the arrays need to be DIMensioned re
member to do it outside the subroutine. Otherwise a 
REDI MENS IONED ARRAY ERROR will result 
on the second subroutine cal l. 

The number of parameters in the & CET 
statement should be the same as the number of 
parameters in the & COSUB statement. If this 
condition is not met, strange values could arrive in 
the parameters of the & CET statement. 

& RETURN !NAME(O)! 

The array used in the & RETURN statement 
should be the same array as used in the & COSUB 
and & CET statements. As this array is used to 
temporarily store text pointers to the & COSUB 
and & CET statements, strange results could resu lt 
if the wrong array is used. However, it is probable 
that, instead of funn y results, a SYNTAX ERROR 
will occur. The likelihood of the wrong array point
ing to valid names in separate locatibns in memory 
is very small. 

If the number of parameters in the & CET 
statement is not the same as the number of pa
rameters in the & COSUB statement, unpredictable 
va lues will be put into the parameters. 

& COTO NAME and & COSUB NAME 

The name of the subroutine must be estab
lished before it is called. rr these commands are 
used , a normal RETUR T is all that is needed . If & 
CET and & RETURN are used, a SYNTAX 
ERROR wi ll occur. 

& ON X COSUB FNAME, SNAME and & ON X 
COTO FNAME, SNAME 

These ON X .... commands are supported, 
provided that no parameters are passed. That means 
that & ON X COSUB FNAME, SNAME is permitted 
but & ON X COSUB FNAME !FNAME(O),A,B,C,D!, 
SNAME !SNAME(O),A,B,C,D! is not. I felt that 
passing parameters in ON X ... statements made 
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the statements very unwieldy. The original idea

behind introducing these new commands was to

make the programs more readable rather than

less. Multiline IF...THEN commands would do the

same job, in a more readable fashion. For those

people interested in implementing the unweildy

ON... version, I have included the additional code

needed (lines 176-189).

Warning

Warning on renumbering and crunching pro

grams: Renumbering programs will not change the

values of variables. Therefore, they will not change

the pointers to the subroutines called by these new

commands. This must be done by hand after the

renumbering is complete. Utilities that crunch

programs will not recognize the fact that the sub

routines are being called and therefore will remove

them as dead code. To overcome this removal

problem, a dummy line that calls all subroutines,

must be added to the program. After crunching,

delete the dummy line. For example:

10 NAME= 1000 : FIRST = 2000

(define the subroutines)

20 IFX = 0THENGOSUB 1000 : GOSUB 2000 :

GOTO 20 (dummy line to be removed after

crunching)

Note that the dummy line is an IF..THEN statement

that loops to itself. This means that a CRUNCHER,

such as the one in DAKIN 5 PROCRAMMING

AIDS 3.3, will leave that line alone, making it easy

to remove.

BASIC Program Description

Line 180— Establishes the machine language

program.

Line 200 — Establishes the name of the sub

routines to be called.

Line 220 — Demonstrates the command &

GOSUB without passing any variables.

Line 250 — A loop is used to show that the

stack is not corrupted by using these new com

mands. An OUT OF MEMORY ERROR will occur

for 25 GOSUB calls without a proper return.

Line 260-280 — Establish random numbers for

use in the variables.

Lines 290-320 - Demonstrates the 8c GOSUB

command using both simple variables and arrays

elements. The example subroutine adds together

the first two numbers passed to it. The result is

passed back in the third parameter.

Line 360 - Demonstrates that the subroutine

call operated and that parameters were passed

both ways.

Line 370 - Delay loop.

Line 1000 - Subroutine called without passing

variables.

Line 2000 - New subroutine showing that

variables were passed and used within the

subroutine.

Line 5000-5070 - Machine language loading

subroutine. It first checks that the DATA state

ments have been typed in correctly. Each DATA

statement is the value of 16 locations plus the sum

of the previous 16 locations used as a simple check

sum. A typo error is indicated if the checksum is

not the sum of the previous 16 locations.

Line 5080-5120- Checks that POKEs have

been performed.

Line 5130-5140- POKEs the routine into

memory.

Line 5150-This establishes the AMPERSAND

vector (&) pointers. This call is not necessary if the

machine code is BRUN, but is necessary if the

subroutine is BLOADed. Note that the CALL

from BASIC is not the start of the ML program. If

we did CALL the start of the program, an automatic

NEW would occur, wiping out the demonstration

program.

Machine Code Description

Briefly, the machine language program works as

follows:

8c GOSUB NAME!NAME(0),A,B...! The text

pointers to the variable A are stored in the first two

bytes of NAME(0). Then the value of A is moved

into NAME(I), B into NAME(2) and so on.

& GET !NAME(()),W,X,...! The text pointers

to the variable W are stored in the second two bytes

of NAME(0). The value of NAME(I) is moved into

W, NAME(2) into X and so on.

& RETURN !NAME(0)! The text pointer to

W are recovered. The current values of W, X .. are

moved into NAME(l), NAME(2) etc. Then the text

pointer to A is recovered. The values in NAME( 1),

NAME(2)... are moved into A, B....

The method of implementing the other com

mands is described in COMPUTE! #12.

Lines 15-31 — Zero page usage.

Lines 33-43 - Definition of tokens.

Lines 45-61 - Pointers to Applesoft routines.

Internal Applesoft routines are used to cut down

the amount of code required.

ADJMEM and AMPER. Lines 65-77 - Do the

machine language equivalent of POKE 104,0 :

POKE 2560,0 : NEW. Then set the AMPERSAND
vector.

ENTRY. Lines 80-92 - Check on which of the
new commands is required.

GOTO. Lines 94-99 - Front end of the normal
Applesoft GOTO routine moved and modified to

allow variables and numbers to be used in the
GOTO statement.

GOSUB. Lines 101-134- Handling of the 8c
GOSUB command.

Line 101 - Front end of the normal Applesoft
GOSUB routine moved and modified to allow
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the statements very unwie ldy. The original idea 
behind introducing these new commands was to 
make the programs more readable rathe r than 
less. Multiline IF .. .THEN commands wou ld do the 
same job, in a more readable fashio n. For those 
people interested in implementing the unweildy 
ON .. . version , I have included the add itiona l code 
needed (lines 176- 189). 

Warning 
Warning o n renumbering and crunching pro
grams: Renumbering programs will not change the 
values o f variables. Therefore, they will not change 
the pointers to the subroutines called by these new 
commands. This must be done by hand ah er the 
renumbering is complete . Utilities that crunch 
programs will nOl recognize the fact that the sub
rOlllines are being called and there fore will remove 
them as dead code. To overcome this remova l 
problem, a dummy line that calls all subroutines, 
must be added to the program. Afte r crunching, 
delete the dummy line. Fo r example: 

10 NAME = 1000: FIRST = 2000 
(define the subroutines) 

20 IF X = 0 THEN GOSUB 1000 : GOSUB 2000 : 
GOTO 20 (dummy line to be removed after 
crunching) 

Note that the dummy line is an IF..THEN statement 
that loops to itself. This means that a CRUNCHER, 
such as the one in DAKI 5 PROCRAMMI C 
AIDS 3.3, will leave that line alone, making it easy 
to remove . 

BASIC Program Description 
Line 180 - Establishes the machine language 

program. 
Line 200 - Establishes the name of the sub

rolllines to be called. 
Line 2·20 - Demo nsu'ates the command & 

casu B without passing an y variables. 
Line 250 - A loop is used to show that the 

stack is not corru pted by using these new com
mands. An OUT OF MEMORY ERROR will occur 
for 25 COSUB calls without a proper return. 

Line 260-280 - Establish random numbers for 
use in the variables . 

Lines 290-320 - Demonstrates the & COSU B 
command using both simple variables and arrays 
elements. The exam ple subro utine adds together 
the first two numbers passed to it. The result is 
passed back in the third parameter. 

Line 360 - Demonstrates that the subroutine 
call operated and that parameters were passed 
both ways. 

Line 370 - Delay loop. 
Line 1000 - Subroutine called without passing 

va riables. 
Line 2000 - ew subrou tine showing that 

variables were passed and used within the 

subroutine. 
Line 5000-5070 - Machine language loadin g 

subroutine. It first checks that the DATA state
ments have been typed in correctl y. Each DATA 
statement is the value of 16 locations plus the sum 
of the previous 16 locations used as a simple check
sum. A Iypo error is indicated if the checksum is 
not the sum of the previous 16 locations. 

Line 5080-5120 - Checks that PO K Es have 
been per formed. 

Line 5130-5140 - POKEs the routine in to 
memory. 

Line 5150- T hisestablishes the AMPERSAN D 
vector (&) pointers. This call is not necessa ry if the 
machine code is BR UN, but is necessa ry if the 
subroutine is BLOADed. I ote that the CALL 
from BASIC is not the sta rt o f the ML program . If 
we did CALL the stan of the program , an au tomatic 
NEW would occu r , wiping out the demo nstration 
program. 

Machln,~ Code Description 
Brie fl y, the machine language program works as 
follows: 

& COSUB NAME!NAME(O),A,B ... ! T he tex t 
pointe rs to the va riable A a re stored in the fi rst two 
bytes of NA ME(O). Then the va lue of A is moved 
into NA,v!E(I) , B into NAME(2) and so on. 

& CET !NAME(O),W,X, ... ! The tex t po inters 
to the variable Ware stored in the second two bytes 
of NAME(O). The value of NAME( I) is moved into 
W, NAME(2) in to X and so o n. 

& RETURN !NAME(O)! T he text poi nter to 
Ware recovered . T he current values of W, X .. are 
moved into NAME(I) , NAME(2) etc. Then the tex t 
pointer 10 A is recovered . T he va lues in NAME( I), 
NAME(2) ... are moved into A, B .... 

The method of implementing the other com-
mands is described in COMPUTE! # 12. 

Lines 15-31 - Zero page usage. 
Lines 33-43 - Definition of tokens. 
Lim,s 45-61 - Pointe rs to Applesoft routines . 

Internal Applesoft routines a re used to cut down 
the amount of code required. 

ADJMEM and AM PER. Lines 65-77 - Do the 
machine language equivalent of POK E 104 ,0 : 
POKE 2560,0 : NEW. Then set the AMPERSAND 
vector. 

ENTRY. Lines 80-92 - Check o n wh ich o f the 
ne w commands is requ ired. 

COTO. Lines 94-99 - Front end o f the normal 
Applesoft COTO routine moved and modifi ed to 
allow variables and numbers to be used in the 
COTO slatement. 

COSUB. Lines 101-134 - Hand ling 'ofthe & 
COSUB command. 

Line 101- Front end of the normal Applesoft 
COSUB routine moved and mod ified to allow 
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variables and numbers in subroutine calls.

Line 121 — Is the first parameter an array?

This array is used for the storage of the text pointers

and the parameters. The stack would get too full if

it were used.

Line 130: - Store text pointers.

Line 132 - Move the other parameters into

the array for storage.

GET. Lines 136-140 - Handling of the 8c GET

command.

Line 136 — Locate the storage array.

Line 137 - Store the text pointers.

Line 139 - Move values stored in the array

into the new parameters.

ARRay-GET. Lines 142-149 - Gets and stores

the location of the storage array after checking the

leading exclamation mark.

ON. Lines 151-189 - Handling of the ON X...

command.

Line 152 - Get the value of X.

Line 154 - Determine if ON..GOTO or ON..

GOSUB.

Line 163 - Decrement X until find the sub

routine requested.

Line 167 — Step over the values not being

used.

Line 172- Return to BASIC if subroutine not

found.

Line 176-189 — Adding these instructions will

allow the passing of parameters in ON X...

commands.

RETURN. Lines 191-213-Handling of the &

RETURN command.

Line 191 - Locate the storage array.

Line 198 - Store the current text pointers.

Line 199 - Recover the text pointers from the

& GET statement.

Line 200 — Move the current values of the

parameters in the &r GET statement into storage.
Line 201 — Reset the storage array pointers.

Line 205 — Recover the text pointers from the

& GOSUB statement.

Line 206 — Move the values in the storage

array into the parameters used in the 8c GOSUB

statement.

Line 207 — Recover the current text pointers

and perform a normal RETURN.

CHecK-ARRay. Lines 215-228 - Checks and

adjusts the pointers to the storage array if new

variables have been introduced during the com

mands & GOSUB and & GET.

Modifications to the next two subroutines,

PARSTO and STOPAR will allow the passing of

INTEGER parameters.

PARameters-to-STOrage. Lines 230-243 -

Moves the current values of the parameters in the

& GOSUB and 8c GET commands into the storage
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variables and numbers in subroutine ca lls. allow the passing of paramete rs in 0 1 X ... 
commands. Line 121 - Is the first pa ramete r an a rray? 

This array is used for the storage of the text pointers 
and the parameters. The stack would get too full if 
it we re used. 

Line 130: - Store text pointe rs. 
Line 132 - Move the othe r pa ramete rs into 

the array for storage. 
GET. Lines 136-140 - Handling of the & GET 

command. 
Line 136 - Locate the storage array. 
Line 137 - Store the texl pointers. 
Line 139 - Move values stored in the a rray 

into the new parameters. 
ARRay-GET. Lines 142-149 - Gets and stores 

the location o f the sto rage array a fter checking the 
leading exclamation mark . 

o . Lines 151-189 - Handling o f the ON X ... 
command . 

Line 152 - Get the value o f X. 
Line 154 - Determine if O N .. GOT O or ON .. 

GOSU B. 
Line 163 - Decrement X until find the sub

routine requested. 
Line 167 - Step over the values not being 

used . 
Line 172 - Return to BAS IC if subroutine not 

found. 
Line 176-189 - Adding these instructions will 

RETU RN . Lines 191-213 - Handling of the & 
RETU RN command . 

Line 191 - Locate the storage a rray. 
Line 198 - Store the current text pointers. 
Line 199 - Recover the text pointers from the 

& GET statement. 
Line 200 - Move the cu r rent values of the 

parameters in the & GET statement into sto rage. 
Line 20 I - Reset the storage a rray pointe rs. 
Line 205 - Recove r the tex t pointe rs from the 

& GOSU B sta tement. 
Line 206 - Move the values in the storage 

array into the pa ra mete rs used in the & GOSU B 
statement. 

Line 207 - Recover the current text pointers 
and perform a no rmal RETU RN. 

CHecK-ARRay. Lines 215-228 - Checks and 
adjusts the poi1)ters to the sto rage array if new 
va riables have been introduced during the com
mands & GOSUB and & G ET. 

Modifications to the next two subroutines, 
PARSTO and STOPAR will allow the passing of 
INTEGER parameters. 

PARameters-to-STOrage. Lines 230-243-
Moves the current values of the parameters in the 
& GOS UB and & GET commands into the sto rage 
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array. Checks for integers and strings.

STOrage-to-PARameters. Lines 244-257 -

Moves the values in the storage array into the

parameters in the & GOSUB and & GET

commands.

STOre-TeXT-pointers. Lines 259-264-Stores

the current text pointers into the zeroth element

(NAME(O)) of the storage array. The Y register is

preset.

GET-TeXT-pointers. Lines 266-271 - Re

covers the text pointers stored in the zeroth element

of the storage array according to the value set in

the Y register.

ADJust-PoinTers. Lines 273-276 - Adjust the

pointers to the storage array if they have shifted

because a new variable has been made. Note that

the pointers don't have to be adjusted if a new

array -has been made. All new arrays will be placed

above the storage array in memory as the storage

array is defined first.

COMmand-END. Lines 278-283 - Looks for

the final exclamation mark (!) of the command or

other parameter. Pops the last subroutine address

off of the stack allowing a quick return to BASIC if

at the command's end.

References

"Applesoft Internal Entry Points" by Applesoft Computer Inc. in

Apple Orchard March!April 1980,'p. 12.

"Some Routines in Applesoft Basic" by J. Butterfield in COMPUTE!,

September/October 1980, p. 68.

"Resolving Applesoft end Hires Graphics Memory Conflicts" byj.

Sckmoyer in COMPUTE.', April 1981, p. 76.

"Using Named GOSUB and GOTO Statements in Applesoft BASIC"

by M. Smith in COMPUTE!, May 1981, p. 64.
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REM * MIKE SMITH *

REM * 304, 86TH AVENUE SE *

REM * CALGARY, ALBERTA *

REM * CANADA T2H 1N7 *

REM

REM SET UP THE MACHINE CODE

GOSUB 5000

REM SET UP THE SUBROUTINE NAM

ES

DEMO =1000:ADDIT = 2000

REM DEMONSTRATE NAMED GOSUB AN

D GOTO

& GOSUB DEMO:JUMP = 240: & GO

TO JUMP

REM DEMONSTRATE STACK OKAY

PRINT "HERE BY NAMED GOTO": PRI

NT

FOR J = 1 TO 25

REM MAKE UP NUMBERS

K = INT (10 * RND (1)): = INT (

10 * RND (1))

280 P = INT ( 10 * RND (1)):Q(1) = ~

INT (10 * RND (1))

290 REM

300 & GOSUB ADDIT!ADDIT(0),K,L,M!

310 REM DEMONSTRATE PASSING OF AR

RAY ELEMENT

320 & GOSUB ADDITIADDIT(0),P,Q(l),

R!

330 REM

340 REM PRINT AND SHOW THAT HAVE US

ED SUBROUTINE

350 REM

360 PRINT K;" + ";L;M = ";M: PRINT "

P;" + ";Q(U ;" ■ ";R: prin
T

370 FOR Z = 1 TO 500: NEXT Z

380 NEXT J: STOP

970 REM

980 REM DEMONSTRATION SUBROUTINE

990 REM

1000 PRINT : PRINT "HERE BY THE GOSU

B CALLED DEMO"

1010 PRINT : RETURN

1960 REM

1970 REM SUBROUTINE ADDIT

1980 REM

1990 REM DEMONSTRATE PASSING BACK 0

F ARRAY ELEMENT

2000 & GET !ADDIT(0),T,U,V(4)!

2010 V(4) = T + U

2020 & RETURN !ADDIT(0)l

4970 REM

4980 REM MACHINE CODE ESTABLISHED

4990 REM

5000 BOT = 8 * 256 + 3:HIGH = 9 * 25

6 + 10 * 16 + 2

5010 REM FLAG FOR CHECKSUM

5020 OK = 1:LINE = 6000

5030 FOR J = BOT TO HIGH STEP 16

5040 CHECK ■ 0: FOR K = J TO J + 15:

READ IT:CHECK = CHECK + I

T: NEXT K

5050 READ NUM: IF NUM < > CHECK THEN

PRINT "TYPO IN LINE "LINE

: :OK = 0

5060 LINE = LINE + 10: NEXT J

5070 IF OK = 0 THEN STOP

5080 PRINT : INPUT "DID YOU REMEMBE

R THE POKES? ";A$

5090 IF LEFT$ (A$,l) = "Y" THEN 5130

5100 PRINT : PRINT "SAVE THIS PROGRA

M AND THEN"

5110 PRINT : INVERSE : PRINT "NEW:PO

KE104,10:POKE2 56 0,0:NEW": ~

NORMAL : PRINT

5120 PRINT "THEN RELOAD AND RUN.": S

TOP

5130 RESTORE : FOR J = BOT TO HIGH S
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array. Checks for integers and strings. 
STOrage-to-PARameters. Lines 244-257-

Moves the values in the storage array into the 
paramete rs in the & GOSUB and & GET 
commands. 

STOre-TeXT-pointers. Lines 259-264- Stores 
the current text pointers into the zeroth element 
(NAME(O» of the storage array. The Y register is 
preset. 

GET-TeXT-pointe rs. Lines 266-271 - Re
covers the text pointers stored in the zeroth element 
of the storage a rray according to the value set in 
the Y register. 

ADJust-Po inTers. Lines 273-276 - Adjust the 
pointers to the storage array if they have shifted 
because a new variable has been made. Note that 
the pointe rs don 't have to be adjusted if a new 
arrayohas been made. All new a rrays will be placed 
above the storage array in memory as the sto rage 
array is defined first. 

COMmand-END. Lines 278-283 - Looks for 
the final exclamation mark (1) of the command or 
other parameter. Pops the last subroutine address 
off of the stack allowing a quick return to BASI C if 
at the command 's end. 

References 
"Applesoft I uterl/af Enll)' Points" by Applesojt Cum/JIlter / llc. in 
Appl, Orchard March/Ap,il 1980, p. 12. 

"Some Routillc!J ill Apple.wft Basic" by). BIlIle1field ill COMPUTE!, 
September/Or/ob",. 1980. I). 68. 
"Resolv ing A/JjJ/esojl ami H ires Gra/J/tics M f'UIOI)' COl/flic/s" by). 
SciUllO),'" ill COMPUTE !, April 1981, p. 76. 

"Usillg Nam ed CaS UR aud GOTO SlaI1'11I (> I I L~ ill AN1/esuft BA SIC" 
b)' M . SlIlilh ill COMPUTE', Ma), 1981 , p. 6·1. 
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***************************** 
REM * MIKE SMITH 
REM * 304, 86TH AVENUE SE 
REM * CALGARY, ALBERTA 
REM * CANADA T2H I N7 

* 
* 
* 
* 

***************************** 
REM 
REM SET UP THE MACHINE CODE 
GOSUB 5000 
REM SET UP THE SUBROUT INE NAM 
ES 
DEMO =1 000:ADDI T = 2000 
REM DEMONSTRATE NAMED GOSUB AN 
D GOTO 
& GOS UB DEMO:JUMP = 240 : & GO 
TO JUMP 
REM DEMONSTRATE STACK OKAY 
PRINT "HERE BY NAMED GOTO": PRI 
NT 
FOR J = 1 TO 25 
REM MAKE UP NUMBERS 
K = INT (10 * RND (1»: = INT ( 
10 * RND (1» 

280 P = INT 10 * RND (1»:Q ( I) = 
INT (10 * RND (1» 

290 REM 
300 & GOSUB ADDIT!ADDIT(0),K,L,M! 
310 REM DEMONSTRATE PASSING OF AR 

RAY ELEMENT 
320 & GOSUB ADDIT!ADDIT(0),P,Q(I), 

R! 
330 REM 
340 REM PRINT AND SHOW THAT HAVE US 

ED SUBROUTINE 
350 REM 
360 PRINT K;" + ";L;" = 'I;M : PRI NT -

Pi" + ";0(1);11 = II;R: PRI N 
T 

370 FOR Z = 1 TO 500: NEXT Z 
380 NEXT J: STOP 
970 REM 
980 R~M DEMONSTRATION SUBROUTINE 
990 REM 
1000 PRINT : PRINT "HERE BY THE GOSU 

B CALLED DEMO" 
1010 PRINT : RETURN 
1960 REM 
1970 REM SUBROUTINE ADDIT 
1980 REM 
1990 REM DEMONSTRA1E PASSING BACK 0 

F ARRAY ELEMENT 
2000 & GET !ADDIT( 0) ,T,U,V( 4) ! 
2010 V(4) = T + U 
2020 & RETURN !ADDIT(0)! 
4970 REM 
4980 REM MACHINE CODE ESTABLISHED 
4990 REM 

5000 BOT = 8 * 256 + 3:HIGH = 9 * 25 
6 + 10 * 16 + 2 

5010 REM FLAG FOR CHECKSUM 
5020 OK = I:LINE = 6000 
5030 FOR J = BOT TO HIGH STEP 16 
5040 CHECK = 0 : FOR K = J TO J + 15: 

READ IT:CHECK = CHECK + I 
T: NEXT K 

5050 READ NUM: IF NUM < > CHECK THEN 
PRINT "TYPO IN LINE "LINE 

: : OK = 0 
5060 LINE = LINE + 10 : NEXT J 
5070 IF OK = 0 THEN STOP 
5080 PRINT : INPUT "DID YOU REMEMBE 

R THE POKES? ";AS 
5090 IF LEFTS (AS,I) = "Y" THEN 5130 

5100 PRINT : PRINT " SAVE THIS PROGRA 
M AND THEN" 

5110 PRINT: INVERSE: PRINT "NEW:PO 
KE104,10:POKE2560,0:NEW": -
NORMAL : PRINT 

5120 PRINT "THEN RELOAD AND RUN .": S 
TOP 

5130 RESTORE : FOR J = BOT TO HIGH S 
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TEP 16

5140 FOR K = J TO J + 15: READ IT: P

OKE (K),IT: NEXT K: READ I

T: NEXT J

5150 PRINT : PRINT "BLOAD OKAY": CAL

L BOT + 12: RETURN

5970 REM

5980 REM MACHINE CODE DATA

5990 REM

6000 DATA 169,10,133,104,169,0,10,32

,75,214,169,76,141,24 5,168
8

6010 DATA 3,169,31,141,246,3,169,8,1

41,247,3,96,201,171,24 0,25
,1894

6020 DATA 201,176,240,36,201,190,240

,106,201,18 0,208,3,76,181,

8,201,2448

6030 DATA 177,208,3,76,230,8,76,201,

222,32,66,8,76,65,217,32,1

697

6040 DATA 177,0,32,123,221,76,82,231

,169,3,32,214,211,165,185,

72,1993

6050 DATA 165,184,72,165,118,72,165,

117,72,169,176,72,32,66,8,

32,1685

6060 DATA 183,0,201,0,240,38,201,58,

2 4 0,34,201,44,240,30,32,16

6,1908

6070 DATA 8,196,108,48,6,208,7,197,1

07,16,3,76,150,225,32,249,

1636

6080 DATA 234,32,106,221,160,0,32,11

9,9,32,52,9,32,63,8,76,118

5

6090 DATA 210,215,32,163,8,160,2,32,

119,9,32,87,9,76,149,217,1

520

6100 DATA 32,177,0,201,33,208,143,32

,177,0,32,227,223,133,0,13

2,1750

6110 DATA 1,96,32,177,0,32,248,230,7

2,201,176,24 0,13,201,171,2

40,2130

6120 DATA 9,201,175,208,224,104,32,1

77,0,7 2,198,161,208,4,104,

76,1953

6130 DATA 31,8,32,177,0,32,227,223,3

2,183,0,201,44,240,235,104

,1769

6140 DATA 104,104,96,32,163,8,141,16

2,9,140,163,9,165,18 4,7 2,1

65,1717

6150 DATA 185,72,160,2,32,129,9,32,5

2,9,173,162,9,133,0,173,13

32

6160 DATA 163,9,133,1,160,0,32,129,9

,32,87,9,104,133,18 5,104,1

290

6170 DATA 133,184,32,177,0,76,107,21

7,165,107,197,2,208,1,9 6,1

33,1835

6180 DATA 2,169,7,208,2,169,5,24,101

,0,133,0,2,144,230,1,1197

6190 DATA 96,32,139,9,32,123,221,32,

106,221,165,18,24 0,3,7 6,19

8,1711

6200 DATA 8,32,27,9,166,0,164,1,32,4

3,2 35,3 2,149,9,32,177,1116

6210 DATA 0,76,55,9,32,139,9,32,227,

223,32,27,9,165,0,164,1199

6220 DATA 1,32,249,234,166,131,164,1

3 2,32,4 3,235,32,149,9,32,1

77,1818

6230 DATA 0,76,90,9,165,184,145,0,20

0,16 5,185,14 5,0,96,177,0,1

637

6240 DATA 133,184,200,177,0,133,185,

9 6,165,107,133,2,32,40,9,7

6,1672

6250 DATA 190,222,32,40,9,32,183,0,2

01,33,208,2,104,104,96,0,1

456

6260 DATA 104,104,96,0,0,0,0,0,0,0,0

,0,0,0,0,0,304
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~ TEP 16 
5140 FOR K = J TO J + 15: READ IT: P 

OKE (K) ,IT: NEXT K: READ I 
T: NEXT J 

5150 PRINT: PRINT "BLOAD OKAY": CAL 
L BOT + 12: RETURN 

5970 REM 
598~ REM MACHINE CODE DATA 
599~ REM 
6~~~ DATA 169,1~,133,1~4,169,0,10,32 

,75,214,169,76 ; 141,245,168 
8 

601~ DATA 3,169,31,141,246,3,169,8,1 
41,247,3,96,201,171,240,25 
,1894 

6~20 DATA 20 1,176,240,36,201,190,240 
,106,2~1,180,208,3,76,181, 
8,201,2448 

6030 DATA 177,208,3,76,230,8,76,201, 
222,32,66,8,76,65,217,32,1 
697 

6040 DATA 177,0,32,123,221,76,82,231 
,169,3,32,214,211,165,185, 
72,1993 

6~50 DATA 165,184,72,165,118,72,165, 
117,72,169,176,72,32,66,8, 
32,1685 

6060 DATA 183,0,201,0,24~,38,201,58, 
240,34,201,44,240,30,32,16 
6 ,1908 

6070 DATA 8,196,108,48,6,2~8,7,197,1 
07 ,16,3,76,150,225,32,249, 
1636 

6080 DATA 234,32,106,221,16~,~,32,11 
9,9,32,52,9,32,63,8,76,118 
5 

6090 DATA 210,215,32,163,8,160,2,32, 
119,9,32,87,9,76,149,217,1 
520 

610~ DATA 32,177,~,2~1,33,2~8,143,32 
,177,~,32,2 27 , 223 ,133,0,13 
2,1750 

611~ DATA 1,96,32,177,~,32,248,23~,7 
2,2~1,176,24~,13,2~1,171,2 
4~,2130 

612~ DATA 9,2~1,175,2~8,224,1~4,32,1 
77,~,72,198,1 61,2~8 ,4,1 ~4 , 

76,1953 . 
613~ DATA 31,8,32,177,~,32,227,223,3 

2,183,~,2~1,44,24~,235,1~4 

,1769 
6140 DATA 1~4,104,96,32,163,8,141,16 

2,9,140,163,9,165,184,72,1 
65,1717 

615~ DATA 185,7 2 ,1 6~ ,2,3 2 ,1 29 , 9,32,5 
2,9,173,162,9,133,~,173,13 
32 

616~ DATA 163,9,133,1,16~,~,32,129,9 
,32,87,9,1~4,133,185,1~4,1 

29~ 

617~ DATA 133,184,32,177,~,7 6 ,1~7,21 
7,165,1~7,197, 2 ,2~8,1,96, 1 

33,1835 
618~ DATA 2,169,7,2~8,2,169,5,24,1~1 

, 0 ,133,~,2,144,2 3~ ,1,1197 
619~ DATA 96,32,139,9,32,123,221,32, 

1~6,221,165,18, 24~ ,3,76,19 
8,1711 

620~ DATA 8 ,32,27,9,166,~,164,1,32,4 
3,235,32,149,9,32,177,1116 

621~ DATA 0,76,55,9,32,139,9,32,227, 
223,32,27,9,165,~,164,1199 

622~ DATA 1,32 ,249 ,234,166,13 1 ,164,1 
32,32,43,235,32,149,9,32,1 
77 ',1818 

623~ DATA ~,76,9~,9,165,184,145,~,2~ 
~,165,185,145,~,96,177,0,1 

637 
624~ DATA 133,184,2~~,177,~,133,185, 

96,165,1~7,133,2,32,4~,9,7 
6,1672 

6250 DATA 19~,222,32,4~,9,32,183,0,2 
~1,33,2~8,2,1~4,1~4,96,0,1 
456 

626~ DATA 104,104,96,~,~,0,0,~,0,0,0 
,0,0,0,0,~,3~4 
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THE MOSAIC

ADVANTAGE

Works in both Atari 400 & 800

Gold edge connectors for better

reliability

Fits Atari 400 without

modification

Custom components for better

performances reliability

Highest quality components for
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Full year warranty
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future products.
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damaging your computer
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communication in Atari 800

Easy to follow instructions for
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Atari 400
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THE ONLY CHOICE

You own the best micro computer available, the Atari*. At

Mosaic weVe made Atari computers our only business and

have made our products the best anywhere. You've seen the

advantage of having a 32K RAM board. The Mosaic 32K

RAM is the only board designed to meet your needs now

and in the future too. It has designed-m flexibility to be

compatible with products available in the near future. See

for yourself, Mosaic is the only choice for the serious

Atari owner.

THE BEST SCREEN CLARITY

Here's what ANALOG, magazine had to say: "Mosaic

uses, what we feel are the highest quality components,

which may mprove reliability." and 'The Mosaic showed no

sign of interference and gave the best screen clarity."

Atari 800

Memory

Configuration
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Damage Computer
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Configuialron Can

Damage Compute;
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Highest quality components tor 
the best screen clarity • 
Full year warranty • 
Designed to take advantage of 
Atari 800s superior bus structure. • 
Can be used with BK. 16K and 
future products. • 
Allows Atari BOO to have 2 slots 
for future expansion • 
DeSigned so there 's no danger of 
damaging your computer • 
Designed for inrer·board 
communication in Atari 800 • Easy [Q follow instructions for 
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allow running 32K board 
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RAM is the only board designed to meet your needs now 
and in the future too. It has designed-in nexibility to be 
compatible w ith products available in the near future. See 
for yourself. Mosaic is the only choice for the serious 
Atari owner. 

THE BEST SCREEN CLARITY 
Heres w hat ANA.L.O.G. magaZine had to say: "Mosaic 
uses. what we feel are the highest quality components. 
which may Improve reliability.- and 'The Mosaic show ed no 
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INSIGHT: Atari
Bill Wilkinson

Optimized Systems Software

Cupertino, CA

This month marks the end of my series on Atari

I/O. That certainly doesn't mean that we won't

continue to discuss assembly language I/O of related

topics; it simply means that I feel I have finished

my formal presentation of the material. Again, I

strongly urge you to purchase the Atari Technical

User's Notes (available from Customer Service, 1340

Bordeaux Ave., Sunnyvale, CA 94086, for $30,

including shipping). There is a lot of detail in those

"notes," including much that I have glossed over. I

hope that my presentation, though, has served as a

usable introduction to the subject.

Also this month, I give you a method for

creating relocatable assembly language programs

(and a method to then load them). We use the

loader to implement our "M:" driver from last

month, completely via BASIC (thus making it

usable for those of you not yet into assembly

language...and it is usable).

Finally, we continue our discussion of how

BASIC works. De Re Atari, and the serialized version

thereof which appears in this month's BYTE, does

a good job of discussing the how of BASIC'S syn-

taxer; we will delve into the why.

Atari I/O, Part 4: GRAPHICS

Errata! Before we get started on this month's topic,

I must report an error I made in COMPUTE! #18.

On page 100, in Table 1, under the "Note" per

taining to ICBLL/ICBLH. I stated that the length

is decremented by one for each byte transferred.

Actually, Atari's OS is smarter than that: upon

return from GET/PUT RECORD (text or binary)

ICBLL/ICBLH contain a count of the number of

bytes successfully transferred. This result is emi

nently usable (e.g., in copying records or even

whole files), and perhaps we will have a program

here soon that demonstrates its use.

On with the new: this whole series started as a

result of a comment that I read which said some

thing like "Atari graphics from assembly language

are hard to do — you have to know about display

lists, vertical blank interrupts, etc." Knowing how

BASIC does graphics for its users I said, "Nonsense!

It's easy! Someone should show how easy!" And

Richard Mansfield, ([COMPUTE!, said, "Gee, I

wonder who we could get..." Ahem.

If what you are trying to do is write an im

proved version of Eastern Front or Pacman or

some other such pioneering project, then you need

to know everything ever published and then some.

But, if what you want is simply a way to transfer

what you have learned or written using BASIC

into a reasonably simple set of assembly language

routines, read on.

Remember, BASIC does all its graphics and

I/O via Atari's OS. BASIC knows nothing of graph

ics modes, display lists, character sets, color regis

ters, etc. (True, BASIC A + does its own thing with

Player/Missile Graphics, but that's only because

Atari's OS doesn't know about PMG.) So, anything

done with standard BASIC statements can be

duplicated easily in assembly language. To demon

strate the truth of this, Figure 1 contains a list of

the seven BASIC graphics statements together

with a note on how each is accomplished.

Accompanying this article is a listing of my

proposal for a set of standard routines to be used

by assembly language programmers when inter

facing to OS graphics. These routines duplicate, as

far as practicable, the statements used to do BASIC

graphics. The listing clearly calls out ENTRY and

EXIT parameters for each routine (i.e., register

usage), so study it carefully.

As a very simple example of the routines'

usage, I offer a program fragment that is written

in both BASIC and assembly language:

GRAPHICS 3 LDA#3

JSR GRAPHICS

LDA#3

JSRCOLOR

LDX#10

LDA#0

LDY#10

JSR PLOT

LDX#25

LDA#0

LDY#15

JSR DRAWTO

LDX#2

LDA#0

LDY#14

JSRSETCOLOR

Before leaving this topic, some notes on the

COLOR3

PLOT 10,10

DRAWTO 25,15

SETCOLOR2,0,14
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GRAPHICS3 

COLOR 3 

PLOT 10,10 
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LDA#3 
JSRGRAPHICS 
LDA#3 
jSRCOLOR 
LDX#IO 
LDA#O 
LDY #10 
JSRPLOT 
LDX#25 
LDA#O 
LDY#15 
JSRDRAWTO 
LDX#2 
LDA#O 
LDY #14 
jSR'SETCOLOR 

Before leaving this topic , some notes on the 
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routines might be helpful: since the A-register will

be zero upon entry to PLOT, DRAWTO, LOCATE,

and POSITION for all graphics modes except

GRAPHICS 8 (or 24), placing a LDA #0 in the

beginning of POSITION would save code for

anyone not using mode 8. Remember, Atari's "S:"

driver can accomodate GRAPHICS 0 through 11

and 17 through 24. Adding 32 (£20) to any graphics

mode (at the time of the call to GRAPHICS) will

suppress the erasure of the screen. (I haven't

figured out a use for this yet, but it's nice to know

it's there.)

Obviously, one could save time (and sometimes

space) by performing COLOR and SETCOLOR

and POSITION via simple stores (e.g., STA), but

there is a certain structuring and elegance that

goes with the use of the routines. The graphics

routines listed herein were assembled in the $600

page of memory, a much overworked location. I

would bope that you would take the time to type

them in to your assembler/editor and include them

directly in future programs (EASMD users may

.INCLUDE them indirectly). I really would appre

ciate hearing of your successes (or failures, if any)

using these routines.

So far, no assembler available for the Atari

produces relocatable, linkable object files (and,

from what I have heard, neither will Atari's Macro

Assembler). When we produced BASIC A+ and

EASMD, we wanted them to move themselves to

the top of memory, so we re-invented a scheme I

have seen in several incarnations before: Assemble

the program twice, setting the origin for any por

tion^) to be relocated one page (256 bytes) higher

for the second assembly, producing two object

files. Write a program that compares the two objects

and notes all locations that differ by one (differing

by any other amount is an error). Produce a table

(or bit map, or ...) of all these differences. At relo

catable load time, read in the first-object file (to

where it is to be relocated) and use the table to

change all the bytes which need to be relocated.

The system is a kludge, but a very effective

one. It has a few limitations: you still don't have

linkable object files, you must relocate in full page

increments (i.e., multiples of 256 bytes), and you

have to have some place safe to put the relocating

loader. Are you willing to live with those limits?

Then try this.

I present here three BASIC programs together

with instructions for their use. The first program,

MAK.EREL (Program 1), seems to be to be perfectly

adequate as is, written in BASIC. It's a little slow,

but one only uses it when ready to create a new

relocatable object file. The other two programs,

LOADREL.A and LOADREL.B (Programs 2 and

3), could be advantageously rewritten in assembly

language. They are presented here in BASIC

because (1) this method fulfills the requirement for

a "safe place" for the loader and (2) by presenting

them in BASIC they can be used by those not yet

ready to tackle assembly language and (3) it was

easier for me.

The instructions below presume the use of the

Atari Assembler/Editor or the OSS EASMD, but

they can be easily adapted to most systems thai

produce Atari DOS-compatible object files.

How To Use The Relocator Programs

1) Write, assemble, and debug your code using

some fixed address(es).

2) Ensure that your code is all in one piece (i.e.,

there is only one * = , at the beginning of the code

segment).

3) Origin your code on an even page boundary

(i.e., use * = $hh00, there lhh' specifies any page

from 02 through EE). Assemble the code into

an object file on disk named "OBJECT1" (use

ASM,#D:OBJECT1).

4) Change your origin to one page higher in me

mory (* = $nn00. where 'nn' = 'hh'+ I). Assemble

the code to "OBJECT2" (ASM ,,#D:OBJECT2).

5) Run the MAKEREL program. It will produce

the file "DATA.REL".

6) Adjust the value of the variable NUMBEROE-

PAGES in both LOADREL.A and LOADREL.B

(Programs 2 and 3) to reflect the number of 256-

byte pages needed by your routine. SAVE the

adjusted versions.

7) Anytime you want to load your routine, simply

use RUN "D:LOADREL.A".

Notes

A. Generally, it's a good idea to have your routine

start execution at the origin' (* = ) point. Then you

can invoke it from BASIC via USR( PEEK( 128)

+ 256 *(PEEK(129) - NUMBEROFPAGES))

B. If vou RUN "D:LOADREL.A" again without

hitting RESET, it will load another copy above the

first. Not too neat, hut the advantages of being able

to thus load several different modules should be
obvious!

C. LOADREL.B performs an ENTER "D: DA-

TA.REL". Rather than wailing for the ENTER

each time, you may SAVE the resultant program

(after taking out the ENTER line) for a slightly

faster load of a specific module.

Finally, we offer Program 4 which may be

added lo LOADREL.B to produce a relocatable

load of last month's "M:" driver. (Again, be sure to

delete the ENTER line from LOADREL.B.)

For once, I haven't forgotten you cassette
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users. If you enter LOADREL.A (carefully, please!)

and CSAVE it (or SAVE"C:") on a blank tape you

need only change the last line to read RUN "C:".

Then NEW and enter LOADREL.B, leaving out

the ENTER line, but including the listing of Pro

gram 4. Use SAVE"C:" (do NOT use CSAVE...it

won't work!) to place the resultant combination on

the tape after LOADREL.A (and, of course, you

could then follow on the same tape with a program

of your own). You may now enjoy the "M:" driver

via this tape by CLOADing and RUNning the first

program (or use RUN"C:" if you used SAVE"C:",

my own preference for all but the largest programs).

MAK.EREL could also be adapted to cassette

usage, though not without difficulty and/or a rela

tively large amount of memory. Obviously, these

programs can be improved upon tremendously by

simply adding, for example, flexibility of file name.

But my intention was to present something as

simple and straightforward as possible, in the

hopes that everyone would find it readable and

useful. Obviously, my techniques could be adapted

to other machines (does the PET have a relocating

assembler?), so adapt away (and be sure to send

COMPUTE! the results to share with the rest of us).

On to lighter subjects.

Inside Basic, Part 2: The Why Of Syntaxing

Last month I presented a program to print out the

keywords of BASIC. If you took the time to enter

and run that program, you saw some strange things

in the printout of the operators. But there was a

method to our madness, as you will see.

Let us examine the tokenized (internal) form

of the following line:

1025 PRINT "HI THERE", THIS * ( 3 + IS( FUN ))

:STOP

Assuming that we had just previously NEWed, the

tokenized form of that line is as follows (all numbers

in decimal):

01 04 36 33 32 15 08 72 73 32 84 72 69 18 128

36 43 14 64 03 00 00 00 00 37 129 56 130 44

44 20 36 38 22

Now that isn't too terribly useful or readable, so

let's examine the tokens one at a time:

01 04 This is the line number (4*256+I = 1025)

in standard 6502 form.

36 This is the line length, including the line

number and this byte.

33 Statement length of the first statement.

Actually, this is the displacement to the

beginning ofthe next statement (from the

beginningof the line).

32 The token for PR1 NT. Check the output of

the keyword printing program from last

month.

15 A special token that says a suing constant

follows.

08 72 73 32 The string constant consists of a byte thai

74 72 69 gives the length of the string followed by

82 69 the characters of the string. Note that the

quotes have disappeared.

18 The comma, tokeni/ed.

128 Our first variable! Operator tokens over

127 are variables. The variable number (in

the variable table) is 128 less than the token

value. This variable is THIS.

36 The multiplication operator.

43 One variety ofleft parenthesis. This one is

a normal or expression left parenthesis.

14 Another special token (actually, number 2

Figure 1.

BASIC

Statement

GRAPH ICSg

COLOR c

POSITION h,v

PLOTh.v

LOCATE h,v,c

DRAWTOh,v

SETCOLOR r,h,lu

Action performed

Ifbit 4 (S HI) of "g'is on, this is the

same as OPEN #6,12, g-16, "S:"

If the bit is off, this is the same as

OPEN#6,16+12,g,"S:"

(Note: the fifth bit. S20,oPg\sh<jul<l be

copied into AUXl.tht-OPEN mode.)

Simply saves 'c1 in a safe place.

Places'h'in locations $55 and $56

(LSB.MSB)

Places V in location S54

Performs a POSITION h,v and then

Performs ;i PUT#6,c (where "c" is the

color saved by COLOR)

Performs a POSITION h,v and then

Performs a GET #6,c

Performs a POSITION h,v and then

Does a POKE 763, c (V is the COLOR

saved, as above) and then

Performs an XI0 17, #6,12,0, "S:"

Isequivalenl lo POKE 708 + r,

h*hl6 + lu

Note: Fl LL may be performed from assembly language by fol

lowing exactly the same sequence specified in the BasicReference
Manual, usingXI0 18, etc,

Program 1:MAKEREL

100 REM XX* OPEN ALL 3 FILES ***

no open r.u^o,"D:oBj[;:<::Ti"

120 OPEN #2»4»0»"DJOBJECT211

130 OPEN #3.8,0,"DJDATA.REL"

150 REM *■*■*■ INITIALIZE VARIABLES

160 LINE=10000
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could th en fo ll ow on the same tape with a program 
of yo ur own). Yo u may now enjoy the " M: " drive r 
via th is tape by CLOADing and RUNning the first 
prog ram (or use RUN" C:" if you used SAVE"C:", 
my own preference for a ll but the largest programs). 

MAKER EL co uld a lso be adapted to casselle 
usage, though not without difficulty andlo r a rela
tively la rge amount of memory. Obvio usly, these 
programs can be improved upon tremendously by 
simpl y adding, for exam ple, fl exibility of fil e name. 
BUllny inte n tion was to present something as 
simple a nd straightforward as possible, in th e 
hopes tha t everyone wo uld find it readable and 
useful. Obviously , my techniques cou ld be ad apted 
to other machines (does the PET have a relocating 
assembler?), so adapt away (a nd be sure to send 
COMPUTE! th e res ults to share with the rest of us). 
On to li g hte r subjects. 

Inside Basic, Part 2: The Why Of Syntaxing 
Last mo nth I presented a program to print o ut the 
keywords of BAS IC. I f you took the time to ente r 
and run that program , yo u saw some strange things 
in the printout of the operators. But there was a 
method to ou r madness, as you will see. 

Letus exam ine the to kenized (inte rna l) form 
of the fo llowing line: 

1025 PRINT " HI THERE", THIS ' (3 + IS( FUN » 
, STOP 

Assuming that we had just previo u Iy NEWed, th e 
tokenized fo rm o f that line is as fo ll ows (a ll numbe rs 
in d ecimal): 

01 04 36 33 32 15 08 72 73 32 84 72 69 18 128 
36 43 14 64 03 00 00 00 00 37 129 56 130 44 
44 20 36 38 22 

Now th at isn 't too terribly useful or readable, so 
let's examine the tokens une a t a time: 

0 104 

36 

T his is the linen umbel' (4*256 + 1= 1025) 
in standard 6502 form. 
Th is is the line length , including the line 

Program 1: MA KEREL 

10 0 REM *** OPEN ALL 3 FILES *** 
110 OP EN ~' :L . 't. O." D! OB.JECT1" 
120 OPEN t2.'I . O,"D !OB.JECT2 " 
1"0 OPEN t '''.8 ,0.''D!DATA.REL'' 
150 REM *** INITIALIZE VARIAB LES *** 
160 LINE:= 1000 0 

33 

32 

15 

08727332 
747269 
8269 

18 
128 

36 
43 

14 

Figure I. 

BASIC 
Statemen t 

GRAPHICSg 

number and this byte. 
StaLcment length or the first SlaLem enl. 
Actua lly, this is th e d isplace me nt to the 
beginn ing orlhe next statement (from the 
beginning of the line), 
The tOken for PRI NT. Chec k theoutputof 
the keyword printing progra m from last 
mon th . 

A specia l token th al says a sU'in g constant 
fo llows. 
The strin g consta nt co nsis ts of a byte that 
gives the length o r the str ing followed b), 
the characters of the string. NOle that th e 
quotes have disappeared. 
T he comma, to ke nized . 
Our first variable! Operator LOkens over 
127 a l'e va l' iables. T he variable nu mber (in 
the va riable lable) is 128 less lhan the tOken 
value, T his variable is THIS. 
The multiplica tion ope rator . 
One variety ofleft parenth esis. Th is one is 
a no rmal o r e x pressio n left parenthesis. 
Anolher specialloken (acwall ),. number 2 

Action performed 

I fbit 4 ( 10) of 'g' is on. this is the 
same as OPEN #6, 12, g-1 6, "5:" 
If the bit is off, this is thesameas 

OPEN #6, 16+ 12,g, "5:" 

COLOR e 
POSITIO N h,v 

(Note: Ihe fiflh bit , 520. of'g' should be 
copied into A UX I, the OPEN mode.) 
Simply saves 'c' in a safe pblce. 
Places 'h' in loca tions 55 and 56 
( LSB , ~!SB ) 

PLOTh .. v 

LOCATE h,v,c 

DRAWTOh,v 

SETCOI.OR r ,h,lu 

Places '\,' in location 54 
Performs a POSITION h,v and then 
Performs a PUT #6,c (whe re 'c' is the 
colors;lvcd by COLOR) 
Perrorms a POSITION h ,v and then 
Pe rforms "l GET #6,c 
Pe rfo rms.a POSITION h,v a nd the n 
Does a POKE 763, e ('c' is the CO LO R 
saved , as '.lbove) and the n 
Pcrf0 l'l11S an XIO 17, #6, 12,0, "5:" 
Is equ iva lc l1IlO POKE 708 + r, 

h*h!6+lu 

Note: FI LL may be performcd from assembly language by fol
lowing cxaClly the same seque nce specified in I he Basic Rr!erellCl' 
Mallual, usi ng XIO J 8 . ctc. 



of 2), says a numeric

constant follows.

64 OS 00 00 The constant, in Atari

00 00 BASIC internal floating

point form. This is

unique, as we shall see

soon.

37 An addition operator.

129 The variable IS (already

known to be an array,

though it has not yet

been DIMensioned).

56 Another left paren

thesis. This one is called

an "array left paren" in

the BASICS source listing.

We will later see why it

is distinct.

130 Our last variable, FUN.

44 44 Two right parentheses.

Strange, they are both

the same.

20 Our End-Of-Statement

token, otherwise known

as a colon.

36 The statement end dis

placement for the second

statement on this line.

38 The token for STOP.

Again, refer to the key

word listing program.

22 An End-Of-Line token,

otherwise known as a

RETURN.

Wasn't that fun? For a maso-

chist? Hopefully, you are asking

questions that begin with "Why."

Why tokenize at all? For com

pactness: in our example we saved

six bytes over a straight source

line. For speed: it is much faster (at

run-time) to discover that, for ex

ample, 32 means "PRINT" than it

would be ifwe had to examine the

letters "P'\ "R", "I", "N", "T" for a

keyword match. Because token-

izing is almost an automatic by

product of syntaxing.

Why syntax-check at entry?

Because it is embarrasing to give a

program to someone, have them

run it, and get a SYNTAX ERROR

message at line 23776 (the line that

handles disk full conditions, which

we never got to when we were

testing). Because it makes pro

gram entry so much easier for be-

4 ALI BABA and the Forty Thieves
QUALITY SOFTWARE

Encounter sultans, thieves, fierce and friendly creatures as you

guide your alter ego, Ali Baba, through the thieve's mountain den in

an attempt to rescue the beautiful Princess. Treasure, magic, and

danger await you! Up to seventeen friendly characters can join

together to rescue the Princess-all in high resolution color graphics.

Every adventure is different and exciting. Ali Baba also features a

SAVE GAME option for resumed play later. Keyboard or joystick.

Cat No. 3391 Atari, 32K, disk, machine language

$32.95

VERBATIM DATLIFE DISKETTES
Perfect for ATARI, APPLE, TRS-80, or any 5V4" soft-sector

computer (35 or 40 track). Includes a built-in hub protector ring.

Cat No. 1147

$28.00

GHOST HUNTER ARCADE PLUS
Your mission in GHOST HUNTER is simple-rid the mansion on

Huckleberry Hill of ghosts...before they get you! Features high resolu

tion, fast-paced action as you race around in one of up to 16 different

mazes. GHOST HUNTER is a one or two player game-play solo or

head-to-head against another player. For Atari 800 OR 400!

Cat. No. 3341 Atari 16K, cass., joystick, machine language $29.95

Cat. No. 3342 Atari 16K, disk, joystick, machine language $34.95

HOW TO ORDER

Mention this ad and WE PAY SHIPPING (UPS ground-USA)! Call

or write. Pay by check, M/C, Visa, or COD (add $1.40 for COD).

Offer expires March 1, 1982.

!!!!! FREE SHIPPING FREE SHIPPING
FREE SHIPPING !!!!!

TRQNiCS

19511 Business Center Dr. Dept. G2

Northridge, CA 91324

(800) 423-5387 (213) 886-9200

64030000 
0000 

37 

129 

56 

130 

4444 

20 

36 

38 

22 

u(2) , says a numeric 
constant follows. 

T he consta nt, in Atari 
BASI C inte rna l Ooating 
point form. T his is 
unique, as we shall see 
50011. 

An add itio n operator. 

T he variable IS (alread y 
known to be an a rray. 
tho ugh it has not ye t 
been DIMe nsioned). 

Another left paren
thesis. This one is ca lled 
a n "a rray le ft paren" in 
the BASIC source listing. 
We will later see wh y it 
is distinct. 

Our last va riable , FUN. 

Two right parentheses. 
Stra nge, they a re both 
the same. 

Ou r End-Of-State men t 
lOken, o the rwise know n 
as a colo n . 

The statement end dis
placement for the second 
stateme nt o n this line. 

T he to ke n fo r STOP. 
Again , refer to the key
word listing program. 

An End-Of-Line token , 
o the rwise known as a 
RETURN. 

' '''asn't that fun ) For a maso
chist' Hopefully, yo u are asking 
questions that begin with "Wh y." 

Why to keni ze at all ? For com
pactness: in o ur example we saved 
six bytes ove r a straigh t source 
line . For speed: it is much fas ter (at 
run-time) to discover that, for ex
ample, 32 means " PRI NT" than it 
would be if we had to examine the 
letters "P", " R", " I", liN", "T " for a 
keyword match. Because token
izing is almost an automatic by
product of syntaxi ng. 

Why syntax-check at entry ) 
Because it is embarras ing to give a 
program to someone, have them 
run it, and getaSYNTAX ERROR 
message at line 23776 (the line that 
handles disk full conditions , which 
we neve r got to whe n we we re 
testing) . Because it makes pro
gram entry so much easier for be-

ALI BABA and the Forty Thieves 
QUALITY SOFTWARE 

Encounter sultans, thieves, fierce and friendly creatures as you 
guide your alter ego, Ali Saba, through the thieve's mountain den in 
an attempt to rescue the beautiful Princess. Treasure, magic, and 
danger await you! Up to seventeen friendly characters can join 
together to rescue the Princess-all in high resolution color graphics . 
Every adventure is different and· exciting. Ali Baba also features a 
SAVE GAME option for resumed play later. Keyboard or joystick. 
Cat No. 3391 Atari, 32K, disk, machine language 
$32.95 

VERBATIM DATLIFE DISKETTES 
Perfect for ATARI, APPLE, TRS·80, or any 5'1,' soft·sector 

computer (35 or 40 track). Includes a built·in hub protector ring. 
Cat No. 1147 
$28.00 

GHOST HUNTER ARCADE PLUS 
Your mission in GHOST HUNTER is simple-rid the mansion on 

Huckleberry Hill of ghosts ... before they get you! Features high resolu
tion, fast-paced action as you race around in one of up to 16 different 
mazes . GHOST HUNTER is a one or two player game-play solo or 
head-to-head against another player. For Atari 800 OR 400! 

Cat. No. 3341 Atari 16K, cass., joystick, machine language $29.95 
Cat. No. 3342 Atari 16K, disk, joystick, machine language $34.95 

HOW TO ORDER 
Mention this ad and WE PAY SHIPPING (UPS ground-USA)! Call 

or write. Pay by check, M/ C, Visa, or COD (add $1.40 for COD) . 
Offer expires March I, 1982 . 

ml! FREE SHIPPING FREE SHIPPING 
FREE SHIPPING mil 

HWELEC1".ONICS 
19511 Business Center Dr. Dept. G2 

Northridge, CA 91324 
(800) 423·5387 (213) 886-9200 
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170 DCNT=0

20 0 REM xxk STRIP HEADER <*FFFF) WORD ***

220 GET #l»FFtGET *1,FF

230 rem strip header and addresses from file2

24 0 get *z*ff;get *2»ff?rem header

250 get #z,ff:get *2,ff:rem start address

26 0 get *2,ffjget *2*ff5rem end address

30 0 REM x*:* PROCESS ADDRESSES xxx

310 GET *1.LOW:GET *1,FIRSTHIGHIFIRST=L0W+256*F'IRSTHIGH

320 GET *1.LOW;GET *1,HIGH ILAST=LQW+256*HIGH

40 0 REM *** READY TO PRODUCE OUTPUT xxx

410 FOR ADDR-FIRST TO LAST

420 IF DCNT=0 THEN PRINT #3;LINEJ" DATA "J:LINE-LINE+10

430 GET *l,Bi:GET *2»B2

440 IF B1=B2 THEN 480

450 IF B2OB1+1 THEN PRINT "BAD RELOCATION"XSTOP

460 B1=B1~FIRSTHIGHJREM THE RELOCATION FACTOR

470 PRINT *3:"x"}:REM AND FLAG THIS BYTE

480 PRINT #3ZBi;

490 DCNT=DCNT+1

500 IF DCNT<=9 THEN PRINT tSJ'V'J

510 IF DCNT>9 THEN DCNT-0:PRINT #3

520 NEXT ADDR

53 0 REM **x CLEAN UP xxx

540 IF DCNT-0 THEN PRINT #3JLINEJ" DATA "J

550 PRINT #3$"="

560 PRINT #35"GOTO 500"

580 CLOSE #ltCLOSE *2JCL0SE *3

59 0 END

Program 2: LOADREL.A

10 REM *x* THIS IS LOADREL. • A

2 0 REM (THIS SIMPLY SETS UP MEMORY FOR LOADREL ♦ 13)

30 NUMBERDFPAGES=1JREM CHANCE THIS AS NEEDED

4 0 SIZE=25A*NUMBER0FPAGES

100 REM xxx SEE COMPUTE! #19 XX*

110 LET L0MEM=743:MEML0W=128

120 LADDR=PEEK(LOMEM)tHADDR=PEEK(LOMEM+1)

129 REM — LINE 130 ENSURES THAT IK BYTES STARTS ON PACE BOUNDARY

130 IF LADDRO0 THEN LADDR-O!HADDR=HADDR+1

14 0 ADDR*L ADDR+25 6 *HA D DR

150 ADDF^ADDR+SIZE

160 HADDR=INT(ADDR/256)tLADDR=ADDR-25&xHADDR

170 F:i 0 K E L OMEM»LADDRI POKE LOME M +1, HADDR

180 POKE MEMLOW*LADDFUPOKE MEMLOW+1»KADDRIRUN "DILOADREL•B"

Program 3: LOADREL.B

100 RFM ttw* THIS IS LOADREL.B ox

110 REM

120 REM THIS PROGRAM DOES THE ACTUAL RELOCATABLE LOAD

130 REM

140 DIM TEMP$C10)

ISO NUMBER0FPAGE5=sltREM ADJUST TO SAME AS LOADREL* A

20 0 REM AGAIN, SEE COMPUTE! #19

210 LET LOMEM=743:MEMLOW=128

220 POKE LOMEM*. PEEKC MEMLOW) ; POKE LOMEM+1 , F'EEKCMEMLOW+1 )

30 0 REM RPAGE IS THE MEMORY PACE WHERE WE RELOCATE TO

310 RPAGE^PEEK(MEML0W+l)-NUMBEROFPAGES

330 REM OBVIOUSLY, THIS VALUE SHOULD MATCH THE MEMORY

340 REM RESERVED IN ' LO ADF*EL1 ♦ S A V '

35 0 ADDR«RPAGE*256JREM STARTING ADDR OF LOAD

62 COMPUTEI 

170 DCNT =O 
200 REM ~~* STRIP HEADER ISFFFF) ~ORO ••• 
220 GET Il,FFIGET '1,FF 
230 REM STRIP HEADER AND ADDRESSES FROM FILE2 
2~ 0 GET t 2 ,FFIGET 12,FFIREM HEADER 
250 GET t2,FF:CET f2 t FF:REM START ADDRESS 
260 GET t2, FF:GET t2~FF~:REM END ADDRESS 
30 0 REM ,~~ PROC ESf; AODF~EE;f;ES *** 
31 0 GET tl,LO~IGET tl,FIRSTHIGHIFIRS T=LO W+ 256*FIRST HI GH 
320 GET tl,LO ~I GET 11, HIGHILAST =LO~+256.HIG H 
400 REM ~~~ READY TO PRODUCE OUTPUT ~.~ 
~10 FOR ADDR=FIRS~ TO LAST 
~20 IF DCNT'"U THEN PIUNT t'3;L.INE; " DATA"; I LINE=LINE+10 
430' GET 11,BliGET 1 2, B2 
440 IF B1=B2 THEN q80 
450 IF B2<>81+ 1 THEN pFaNT "E:AD F~ELOCATION" I~;TOP 

460 B1=81-FIRSTHIGHIREM THE RELOCATION FACTOR 
'170 PFnNT ~31""'''; I I~EI1 AND FLAG THIS E:YTE 
480 PRINT ~3;Bl; 
490 DCNT - DCNT+l 
500 IF DCNT< =9 THEN PFaNT t '3 ; ","; 
510 IF DCNT>9 THEN DCNT =OIPRINT 13 
520 NEXT ,~[)DR , 

530 REM "''''. CLEAN UP "''''* 
540 IF DCNT -' O THEN FIUNT . '3 ; LINE;" DATA "; 
~')50 PF.:INT :jJ:3; " ;;: " 
~;60 PFUNT ,n'3; "GOTO 500" 
580 CLOSE tllCLOSE 12:CLOSE ~3 
59 0 END 

Program 2: LOADREL.A 

10 REM . "' ''' THIS I S LOADREL .A ••• 
20 REM ITHIS SIMPLY SETS UP MEMORY FOR LOADREL.B) 
30 NUMBEROFPAGES =1IREM CHANGE THIS AS NEEDED 
40 SIZE=256"' NUMBEROFPAGES 
100 REM "''''. SEE COMP UTE! 11 9 ."' . 
110 LET LOMEM a 743IMEMLOW - 128 
12 0 LADDR - PEEKILOMEM):HADDR= PEEKILOMEM+l) 
129 REM -- LINE 130 ENSURE S THAT lK BYTES STARTS ON PAGE BOUNDARY 
130 IF LADDR<>O THEN L. ADDR a O: HADDR= HADDR+l 
1~0 ADDR- LADDR+ 256~HADDR 

150 ADDR =ADDR+SIZE 
160 HAD DR=IN TI ADD R/2 56):LADDR=ADDR-256_HADDR 
170 POK E LOMEM,LADDR : PDKE LOMEM+l,HADDR 
1 BO F'()~( E MEMLDW .. L(:,DDF: ; PO~~ E t1Et·1LOI.J+ 1 t Hr~[)DR : F,UN " D: L.()ADF~EL. B'l 

Program 3: LOADREL.B 

100 REM ~~~ TI~IS IS LOA DREL. 8 *~* 

110 F::EM 
12 0 REM THIS PROCRAM DOE S THE ACTUAL REL OCAT~B LE LOAD 
1:10 F~EM 

110 DIM TEMp$II0 ) 
150 NUMBER OFPACES=lIREM ADJUST TO SA ME AS LOADREL . A 
200 REM AGAIN. SEE COMP UTE' 119 
210 LET LOMEM=743 IME MLO~= 128 
220 POKE LOMEM , PEEKIMEML.OW)lpOKE LOMEM+l.PEEKIMEML.OW+l) 
3 00 REM RPAGE IS THE MEMORY PACE WHE RE WE RELOCATE TO 
310 RPAGE - PEEK IMEML.O W+1 ) - NUMBEROFPAGES 
330 REM OBVIOUSL.Y , THI S VALUE SHOULD MATCH THE MEMORY 
34 0 REM RESERVED IN ' LOA DREL1.SAV ' 
350 ADDR=RPAGE_Z56 I REM STARTING ADDR OF LOAD 
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ginners, particularly kids. Because

I like it.

Why one-byte variable

numbers? Again, for .speed and

compactness. Use variable names

as Longas you like: only the first us

age eats up any more memory

than a single-character, undeci

pherable variable name. There are

disadvantages: a maximum of 128

different variables, a mispelled

variable name can't be purged

.from the variable table without

LISTingand reENTERing. On the

whole, a very wise choice (/ can say

that, it's one part of Atari BASIC I

didn't design into the specs).

Why internalized numeric

constants? For speed. Period.

Well, maybe for simplicity at run

time, but that's only a maybe. Did

you know that numeric constants

in Atari BASK" actually execute

faster than variables? Write a timing

loop and prove it to yourself.

Why line length bytes? Do you

need them if you have statement

length bytes? We don't need them,

but they make line skipping (as

when we are executing a GOTO)

faster than it would be if we had to

skip individual statements.

Why statement Length bytes?

Given that you have line length

bytes? This one is harder to an

swer, because it has to do with how

we execute GOSUB/RETURN,

etc. I will leave that for a later

article, but I will note that these

bytes were extremely helpful

when it came to implementing the

IF...ELSE...ENDIF structure in

BASIC A + .

Why decimal floating point?

Because it is easier for beginners

to understand (try PRINT

123.123-123 using Applesoft) and

is obviously preferable for money

applications. Actually, our decimal

add and subtract are faster than

the corresponding binary rou

tines. Admittedly, multiply suffers

a little and divide suffers a lot.

Why different kinds of left

parentheses? Why several kinds of

equal sign? Because it's easy for

the syntaxer to see the different

TM

The aliens have swept undefeated across the galaxy.

You are an enterprising star ship captain— the final

defender of space.

As the aliens attack, you launch a deadly barrage of

missiles. Flankers swoop down on your position.

Maneuvering to avoid the counterattack, you

disintegrate their ships with your magnetic repellers.

As your skill improves, the attackers increase their

speed. And as a last resort, the aliens use their

invisible ray to slow the speed of your missile

launcher.

GALACTIC CHASE provides Atari owners with the

most challenging one or two person game in the

galaxy.

ATARI
Alari 400/900 16k. Writlen in machine language. Requires joyslicks.

Payment: Personal Checks—allow three weeks to clear.

American Express, Visa, & Master Charge—include all numbers on card. Please include phone

number with all orders. 24.95 for cassette or 29.95 for disk plus 2.00 shipping. Michigan
residents add 4%.

Check Ihe dealer in your local galaxy. Dealer inquiries encouraged.

Galactic Chase © 1981 Stedek Software.

SPECTRUM
COMPUTERS

Dept C.

26618 Southfield

Lathrup Village, Ml. 48076

(313) 559-5252

ginne rs, particularl y kids. Because 
I like il. 

Wh.y one-byte va riable 
numbers' Again , for speed and 
compactness . Use variable names 
as longas you like : onl y the first us
age eats up a ny more memo ry 
tha n a single-cha racter , undeci
pherable va riable name. There are 
disad vantages: a maximum of 128 
diffe rent variables, a mispelled 
va riable name can't be purged 
~rom the variable table without 

LISTing and reENTERing. O n the 
whole, a very wise choice (I can say 
that, it's one part of Ata ri BASIC I 
didn't design into the specs) . 

Wh.y interna li zed nume ric 
constants? For speed . Period. 
Well , maybe for simplicity at run
time, but that's only a maybe. Did 
you kn ow thal numeric constants 
in Ata ri BASIC actua ll y execute 
fa ster than va riables? Write a timing 
loop and prove it to yourself. 

Why line le ngth bytes? Do yo u 
need them if yo u have statement 
le ngth bytes? We d on't !l.eed the m, 
but they make line skip ping (as 
whe n we are executing a COT O) 
faste r than it would be if we had to 
skip individual stateme nts. 

Why state ment le ngth bytes? 
C ive n that yo u have li ne length 
bytes' T his one is ha rde r to a n
swer, because it has to do with how 
we execute COSU B/RETURN, 
etc. I will leave that for a later 
articl e, but I will nOte that these 
bytes were ex tre mel y helpful 
when it came to implementing the 
IF ... ELSE ... ENDIF structure in 
BAS IC A +. 

Why d ecimal noa ting poin t? 
Because it is easie r for beginne rs 
to unde rstand (try PRINT 
123.123-123 using Applesoft) and 
is obviously pre ferable for money 
applica tio ns. Ac tuall y, ou r decimal 
add a nd subtract a re faster than 
the corresponding binary rou
tines . Admittedl y, multiply suffe rs 
a lillie and divide suffe rs a lo t. 

Why diffe rent kinds o f le ft 
pa rentheses? Why seve ral kinds o f 
equal sign? Because it's easy for 
the syntaxe r to see the differe nt 

The ali ens have sw ept undefeat ed across th e galaxy . 
You are an enterprising star ship captain-the final 
defender o f space. 
As the ali ens attack, you launch a deadly barrage of 
missil es . Flankers sw oop down o n your pos ition. 
Maneuvering to avoid th e co unterattack , you 
disintegrate th eir ships with your magneti c repellers. 

As your skill improves, the attackers increase their 
speed. And as a last resort, th e ali ens use th eir 
invisibl e ray to sl ow the speed o f your mi ss ile 
launcher. 

GALACTIC CHASE provides Atari owners with the 
most challenging one o r two person gam e in th e 
galaxy. 

Atari 400/800 16k. WriUeo In machine language. Requires joysticks. 
Payment : PerSOnal Checks-allow three weeks to clear. 

American bpress, Visa, & Masler Charge--lnclude aU numbers on card. Please include phone 
number with .ill! orders. 24.95 for cassette o r 29.95 fo r disk plus 2.00 shipping. Michigan 
residents add ,,%. 

Check the de.JIler in your local galaxy. Dealer inquiries encouraged. 

Galactic Chue © 1961 5tedek Software. 

SPECTRUM 
COMPUTERS 

De pt C. 
26618 Southfie ld 

Lathrup Village, MI. 48076 
(313) 559-5252 
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40 0 REM xxxxxxxxxxxxxxxxxxxxxxxxxxxx

410 REM * GET THE RELOCATION DATA X

420 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXX

450 ENTER "DJDATA•REL"

50 0 REM xxx THE ENTER BRINKS US HERE xxx

510 READ TEMP*

520 IF TEMP*Cl,l)a=ll = " THEN END

530 IE TEMP*(1,1)<>"X" THEN POKE ADDR,VALCTEMP*)JGQTQ 550

540 P 0 K E A [) DR, V AL ( T E M P* ( 2 ) ) + R PAGE : R E M R E L DCATID N

550 ADDR=ADDR+i:GOTQ 510

xo,lll,xo,146,x

Program 4: DATA.REL

52 0 IF TEMP$<14)a"a"
1000 REM LINE 1010 IS

1010 JUNK=USR<RFAGEx2

1020 END

1000 0 DATA

10010 DATA

1.0 020 DATA

10 030 DATA

10040 DATA

10 050 DATA

10 060 DATA

10070 DATA

10 080 DATA

10 090 DATA

10100 DATA

10110 DATA

10120 DATA

10130 DATA

10140 DATA

10150 DATA

10160 DATA

10170 DATA

10180 DATA

10190 DATA

1020 0 DATA

10210 DATA

THEN 1000

USED TO INITIALIZE

16+48)

THE MJ DRIVER

162,0,189 * 26,3,240,10,201,77,240

26 , 232 t 232 , 232 ,208 , 242 ,96,169,77,

26 t3,169,59,157,27,3,169,xQ,157

28 ,3,169,0,157,29,3,169,0,111

231,2,169,xi,143.,232,2,96,104*240

7133,x0,159,x0

*0,76t74t>K0,160f 1,96,189,74,3

41 * 8,240,13,173»229,2,141,210, XQ

172,230,2,136,140,211,*Q,173,210,xQ

141,206,x0,173,211,x0,141 160

206,*0,141,208,X0,173,207,x0,141,209

X0,160,1,96,72,32,181,X0,104*160

0,145♦224,32,l?2,X0,96,32,160,xo

176t 7,160,0,177,224,32,192,*0 » 96

32,181#xO,205,208,xQ,208,9,204,209

*0,208,4,160,136,56*96,160,1,24

96,173,206,x0,133,224,172,207,x0,132

225,96,172,206,xQ,208,3,206,207,XO

206,206,XO,160,1,96,0,0,0,0

0*0,=

Program 5:

0000

E456

0342

0344

034B

034A

034E:

0003

oooc

0007

0 0 Of;:

0011

0012

0004

0 0 OB

Graphics Routines, Equates

1010

1020

1030

1040

1050

10 60

1.070

1080

1090

1100

1110

1120

1130

1140

1150

1160

1170

1180

1190

120 0

1210

1220

1230

PAGE "Equates* etc

CIO EQUATES

CIG

ICCOM

ICBADR

ICBLEN

ICAUX1

ICAUX2

+

COPN

CCLOSE

CGBINR

CPBINR

CDRAW

CFILL

f

OP IN

OP OUT

*E456

$342

$344

$348

$34 A

•3

12

7

3 1

17

18

4

8

Call DS thru here

COMwsnd to cio in IoCb

Blif f er or f i 1 ensue ADdRest

Buffer LENgth

AUXilliary byte * 1

AUXillisry byte i= 2

EQUATES used by the

Lammand

Connand

C o m m a n d

Command

Cortttand

CoriMand

Open for

OPen for

driver

QPeN

CLOSE

G et BINsr y Re cor d

Pi.it BINary Record

DRAWto

FILL (not used in

INput

OUTput

a n d

th i s d emo)

84 COMPUlIl 

~oo REM *~******************~~****** 
4 10 RE M * GE T THE RELOCA TION DA TA * 
420 REM ~*****~*~*~****~**~* * *~* **~* 
4~;0 [NTm "D :DATA. f~EL " 

500 RE M ~** THE ENTER BRINGS US HER E _** 
5 1. 0 r(EAD TEiW"; 
520 IF TEMP ~; ( :[ , 1) ~ " ~ ,, THE N END 
530 IF TEMF' j; ( :[ , 1) <> " lK " THE N F'Qf(E ADDR . VAL< TEMP. ) : [;DTO 55 0 
5 40 POKE ADDR , VAL(TEMP$ 12 »+RPAGE : REM RELOCATION 
55 0 ADDR~ADDR + l : GOTO 5 10 

Program 4: DATA,REL 
~3;~ 0 IF T[MF"H:[ . J.) ,· " ~ ,, THEN 1000 
1000 REM LINE 10 10 I S USED TO INITIALIZE THE M: DRIVER 
1010 JUNK =USR(RPAGElK Z56+ 48) 
10Z0 
10000 
1.0010 
100 20 
100 3 0 
10040 
10050 
10060 
10070 
10080 
10090 
10100 
1011 0 
101 2 0 
10130 
101'10 
101 5 0 
101 6 0 
10170 
10tElO 
10190 
10 2 00 
10210 

END 
DATA 
D.,T,; 
Dt,TA 
DAT (, 
DATA 
DATA 
DAT A 
DATA 
DATA 
Dt,TA 
DAT ,~ 

DATA 
DAT,~ 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

162 ,0 , 189,26 , 3 , 2 40,10, 2 01,77,2 4 0 
26~232t23 2 , 232,Z 08, 242,96, 1 69,7 7 ,157 

2 6, 3 , 169 , 59 , 157 , 27, 3,169 ' * 0 ,157 
28,3, 169 , 0 , 157, 2 9,3 ,1 69, 0 , 141 
23 1 .2,169 , *l, 141 , 232,2, 96, 104 ,Z QO 
2 05 . 168 , 104, 1 04 , 13 6, 2 08, 2 5 1 ,24 0, 197 , 7 6 
*O ~ 111,*O,lq6,* O ,133,*O, 1 59 , *O, 73 

"'0. 76,7'1,*0,160.1.96,189,7 '1 , 3 
Q1. 8,240,1 3, 173 ,229, 2 ,141 , 210 , *0 
17 2 , 2 3 0, 2, 1 36, 1 40,211 , ~ O,1 73 , 2 10, * 0 

141.2 0 6,*Ot1 7 3t 2 11,~O,lq1,20 7 ,*Ot1 60 
1,96t189t74,3,ql,8~2qO,12,173 

2 0 6t* O , 111, 2 08t * O,1 7~1 ,207,*O,1~1,20 9 

* Ot1 6 0 ,1,96,72,32t181,~O ,101,1 6 0 
O, 115 , 22q,32,192,* O ,96 , ~2 ,1 6 0, * 0 
176, 7 ,160,0,177,221,32, 192 ,*0, 96 
32,lell,~o,205 , 208 ,*0, 2 0 8,9 , 201,209 

*0,208,4,160,136,56,96,160,1,24 
96,173,206,*0,133,224,172,207,* 0 ,132 
225,96,172,206,*0,208,3,206,207,*0 
2 06 ,206 ,*0,160,1,96,Ot O,O,O 
0,0, = 

Program 5: Graphics Routines. Equates 
0000 1010 .PAGE "Equates. etc. " 

10Z0 
1030 CIO EQUATE S 
10'10 

E'I56 1050 CIO = $E'I56 Call. OS thru her e 
031 2 1060 ICCOl1 = $,1'12 COMMand to CHl in 
03'1'1 1070 ICBADF( -, t. ,H 'I E:ufff.~T\ 01' fi l €-~na M €:,' 

03'18 1080 ICBLEN - $3'18 BIJffeT' LENgth 
03'1A 1090 ICALl Xl ~ $3'IA AU Xi ll. iar'ol b'olte • 
03'18 11. 0 0 ICAUX2 = $3'18 AUXilliar':j b 'olte • 

1110 • , 
000 3 11 2 0 COPN = 3 COMMand OPeN 
OOOC 11. 3 0 CCL~ OSE - 12 COMr"'Iand CLOSE 
0007 1l'l0 CGBINr( -- 7 CDMMand Get BINar'ol 
OOOE: ll50 CF'BINI, -- 11. CUMMand Put E:IN aT' ':$ 

0011 11 6 0 CDRAW ~ 17 COMMand DRAWto 
001 2 117 0 CFILL = Hl COMMand FILL (not 

1l.81l • , 
000'1 1190 OPI N - .q OPen fo r INp ut 
0008 1200 OF-OLIT = 8 OPe n 1>or OUTput 

1Z10 
1220 
l ;~30 EQUA TES used b~ tile 5: dri ver a rld 

FebfUOIV 1Q82 . I~e 21 

IoCb 
ADdRe~)s 

1 ... 
~ 

r':':ecoT'd 
F~ f.~cor d 

1_lse d in this deMO) 



kinds of equal signs in, for exam

ple, LET A = B = C + D$ = E$.

Sure, we could tell the difference

at run time from context, but why

should we when it's so easy to

distinguish between a 45 and a 34

and a 52?

Why doesn't Atari BASIC

have string arrays? I really didn't

want to put this question in. but I

wanted to save myself the letters

and threatening phone calls. The

best reason is that it was a choice

of string arrays or syntax checking.

(Obviously, I like the choice.) Other

rationales include the fact that

Atari was aiming for the educa

tional market, where the HP2000

(with 72-characler, Atari-style

strings) was the dcfacto standard.

My personal favorite reasons

are twofold: (1) anything you can

do with string arrays you can also

do with long strings (admittedly,

sometimes with a little more diffi

culty) though the reverse is defi

nitely not true; and (2) string

arrays are unique to DEC/ Micro

soft/??? BASIC and do not appear

in that form in any other of the

more popular languages (e.g.,

FORTRAN, COBOL, PASCAL,

C, FORTH, etc.). Techniques

learned with long strings are

portable to these other languages:

techniques involving string arrays

are, at best, difficult to transfer.

Finally, long strings as imple

mented on the Atari have some

unique advantages not imme

diately obvious. I hope to explore

some of these advantages in future

columns.

TOLL FREE
Subscription

Order Line

800-345-8112
In PA 800-662-2444

SWIFTY SOFTWARE
TOP RATED

PRODUCTS FOR ATARI

j£v HARDWARE

^ DISK SENTRY™
%*■ An intellegent digital accessory (or your ATARI 810 Disk

•t* Drive, els you se'ectiveiy writs data to twih sides ol single

sided and write protected disks. DISK SENTRY cannot harm

your diiva or disks. Installs and removes easily; no soldering

required. DISK SENTRY'S LED signals system status, preven

ting accidental erasure of data. DISK SENTRY is a convenient

push button wrlte-protect override which can pay (or itself

with your first box ol disks. $39.95 + 12.50 Shipping and

Handling.

ARCADE GAMES

24K Disk; 16K Cassette; Joystick required

Add these popular HIGH RESOLUTION. REAL-TIME,

ANIMATED games to your software arsenal. Get
FAST ACTION and FULL SOUND GRAPHICS (hat take

advantage ol the unique features of your ATARI. En
joy challenge that requires strategy and skill.

SPACE CHASE™
Fry against Intelligent invader clones. Arm yourself with

Nuclear Defense Charges and play wtth or without Defense

Shields. Enjoy this adIon-packed multicolor space Odyssey.

Displays top score. number of planets saved and number of

galaxies conquered. 114.95 cassette; II9 95 disk

TIKEBOMB™
Meet the challenge ol this fast moving animated race against

time, enemy aircraft and enemy bombs as you attempl to

disarm tlmebombs set to explode ammunition depots. Avoid

aircraft ol varying sizes and speeds — and their bombs.

ChocsB one o< ten Day or Night Missions. Use from one to four

Joysticks. Any number can play; top players listed on

Scoreboard. $14.95 cassette; S19.95 disk

AND MORE SAMES

,g*s TRIVIA TREK™
Unlimited lun and lots ol laughs lor one or two players. Five

hundred questions and two thousand multiple choice answers

are supplied on the master diskette. A powerful dataflie Han

dling program allows creation o( your own trivia questions and

answers. Features Include: Player Missile Graphics, user or

random selection ol subjects and numerous comical answer

choices. This DISK ONLY oackage comes complete with user

Instructions An Incredible value for only J29.95. Requires

32K and disk drive.

WCRDGAW.ES. POSSIBLE and LEAPFROG giving you hours ol

fur., challenge and entertainment WQROGAMES. two games

in one, contains GUESSIT ■ a deductive alphabetic reasoning

game for one or two players and WORDJUMBLE - a multiple

word descramoling puzzle with play-on-word hints and

mystery answers. Instructions show how you tan substitute

your own words. Use POSSIBLE to help Descramble word

jumble puzzles or to create your own. All letter /number com

binations or permutations of Input are printed to screen or op

tional printer. LEAPFROG Is a Chinese-Checker type jumping

game in which you try to position two sets of animated jum

ping frogs in a minimum number of moves 16K Cassette

J19.95: 24K DIsK 124.95 Disk version of GUESSIT works

with VOTRAXType "n" TALK. A real crowd pleaser.

COMING SOON! SpmShuttle Adnntura Strut ™
Real-time Space Flight Simulations

PERSONAL DATA MANAGEMENT

FILE-IT 2 ™
Contains all the programs In FILE-IT plus five additional file

handling and financial programs. Financial entry and report

generator programs create a powerful personal accounting

system while two additional utility programs provide random

access updating and user controlled record selection. Sub

files may be created, merged and sorted by any Held. A mon

thly Bar Graph program generates a visual picture ol financial

data on the screen and/or printer. Supports up to lour disk

drives as well as the AXLON HAMDISK. Minimum

requirements are 24K. 1 disk drive and an BO column printer.

Extensive documentation, supplied in a ring binder, provides

clear instruction along with a tutorial on computer filing.

S49.95 + S3.25 Shipping and Handling. AXLON RAMDISK

not required.

FILE-IT ™
Use this jiin up ditibm lyitim to lile and manage personal

Information and data. Create, sort, store and manipulate In

formation such as appointment calendars, address, or

telephone data, credit or charge records, stock Investments,

medical or prescription information, hobby, coupon or other

types of collection Information....and more. Wtth printer you

gel 1 or 2 across mailing labels, disk jacket Inventory covers

and neatly written copy ol all your data flies. Comes with well

documented Instruction manual explaining basics of computer

filing. Fast and easy to use. Holds over 300 records In 40K.

Requires minimum ot 24K and 1 disk drive. Printer optional.

134.95 (Disk Only)

COMING SOONI The Fimlly Flrunctor™
AN easy to use financial package.

UTILITIES

DISKETTE INVENTORY SYSTEM™
Use this system to gain control ot your expanding

disk/program inventory. Qu.zk > get locations of single or

multiple copies of your programs and all your valuable files.

An invaluable tool, this system is easy and convenient to use

and to update. 24K disk system required. 124.95 Printer

suggested.

SWIFTY UTILITIES

A valuable collection ol programming utilities tor the ATARI

programmer. This DISK ONLY package includes il of

Programming Aids I and additional programs designed to

make programming time more efficient. Special MENU

program runs both saved and listed programs. REM

REMOVER eliminates REM statements so programs take less

core am) run faster. PRINT 825 and PRINTEPS custom print

programs prepare condensed, Indented and paginated

program listings on your ATARI 62b or EPSON MX-80 prin

ter.Listings identity machine code, graphics and Inverse

video characters. VARIABLE LIST and VARIABLE PRINT

programs help you prepare alphabetized annotated list ol your

program variables. A delete lines utility provides convenience

of line deletion while a DOS CALLER gives you convenient ac

cess to many DOS utilities while your program Is In core.

Disk ist prepares disk jacket labels. Many ol these programs

work coresident with each other and with your program. Disk

Drive and minimum Of 24K required. $29.95

PROGRAMMING AIDS PACKAGE I ™
Four utility programs to help Increase programming efficiency

and learn more about your computer. RENUMBER handles

references and even variables. Generates Diagnostic Tables

for programming error detection. PROGRAM DECODER,

DECIMAL to BCD and BCD to DECIMAL programs give you a

practical way ol studying Internal program representation and

ATARI number-conversion procedures Comes with com

prehensive user's manual. 16K cassette S14.95; 24K disk

$19 95

SWIFTY OATAUNK ™
High Quality Smart Terminal Communications program. Easy

to use Multi-Option, Menu Driven. Full performance

uploading/downloading. Works In Duplex or Simplex modes

supporting ASCII and ATASCII transmission. Printer Dump.

Screen Duma and Oisk Search options. Use as remote ter

minal. Send/receive and ttora programs and data files. Saves

connect time charges with commercial services. Requires

24K RAM. 810 Disk Drive, 650 Interface or equivalent. 830 or

other 300 Baud modem. (Printer optional) S39.95

N SWIFTY TACH MASTER™

An accurate dlik ipnd dtagpmtle utility program designed

specifically for ATARI 810 Disk Drives. Provides easy-to-read

visual indication ol the speed of any drive connected to your

system. Using the accuracy ot machine language. DISK DOC

TOR displays five RPM readings per second with a working

tachometer accurate to "■ RPM. Allows you to adjust your

drive(s| to factory specs easily and at any lime in the con

venience of your own home Comes complete with easy to

follow user's manual. S29.95

\ ACCESSORIES

VINYL OUST COVERS

New. glove soft, vinyl dust covers for the ATARI 800 Com

puter, the 400 Computer and the 825 Printer. Custom made

Irom heavy duty upholstery grade vinyl, these covers com

pletely cover the top and sides of your valuable equipment. Do

not confuse them with cheap, flimsy plastic covers available

elsewhere. Accessory ports and other Input/output plugs are

exposed for convenience ot use. Available In either black or

■ATARI" Beige. ATARI 400: S9.95; ATARI 800; S10.95:

ATARI 825: S10.95. Specify model and color. Any two covers

for S1B.95. Please include S2 50 for Shipping and Handling.

■end chKk Of mousy ordet Is:

SWIFTY SOFTWARE, INC.
64 BROAD HOLLOW ROAD

MELVILLE, N.Y. 11747
{516)5*9-9141

N.Y. Ratldints idd vu s utti t«

lend lot free CJUtogue diiltrordiri indc.s.d.'i iccepttd

©1981,1982 Swifty Software, Inc.

NOTE: ATARI* Is a registered trademark of Atari inc., a

Warner Communications Company and all references to

ATARI* shouldbesonoted.

kinds o f equal sig ns in , fo r exam
ple, LET A=B=C+D$ =E$. 
Sure , we co uld te ll the d iffe rence 
at ru n time from contex t, bu t why 
sho ul d we when it's so easy to 
disting u is h between a 45 and a 34 
and a 52 ? 

Why does n 't. Ata ri BAS IC 
have strin g arra ys) I rea ll y d id n't 
want to put this questio n in , bu t I 
wanted to save myself the lette rs 
and th rea te ni ng p ho ne ca lls. T he 
best reason is that it was a cho ice 
of string arrays o r syntax check ing. 
(Obviously, I li ke the choice.) Other 
ratio na les include the fact that 
Ata ri was a iming fo r the educa
tional market, where the H 1'2000 
(w ith 72-cha racte r , Atari-style 
strings) was the de F ,eta stand ard. 

My persona l favor ite reaso ns 
a re twofo ld: ( I) anythi ng yo u can 
do with stri ng arra ys you can a lso 
do with lo ng strin gs (ad mitted ly, 
sometim es with a litt le more d iffi 
cu lty) though the reverse is defi 
ni tely nOltru e ; and (2) strin g 
a rrays are uniq ue to DEC/ Micro
softl)?) BAS IC and do not appea r 
in that fo r m in any o th e r o f th e 
mo re popular la ng uages (e.g. , 
FORTRAN, COBOL, PASCA L, 
C, FO RT H , etc.) . Techniq ues 
lea rned with long strings a re 
portable to these othe r la ng uages: 
tech n iq ues involving strin g a r rays 
a re , at best, d iFficult to tra nsfer. 
Fi na ll y, lo ng strin gs as im ple
men ted o n th e Ala ri have some 
unique adva ntages n Ol imme
diately obv io us. I hope to exp lo re 
so me o f these adva ntages in Fu ture 
columns. 

TOLL FREE 
Subscription 
Order Line 

800-345-8112 
In PA 800·662·2444 

SWIFTY SOFTWARE 
TOP RATED 

PRODUCTS FOR ATARI 

... ~\ HARDWARE TM 
~~ DISI( SENTRY 

.... If. An Intellegenl digital accessory lOf your ATARI 810 Disk 
.... Ortve, leiS you selectively write Gila 10 boll! skies ot single 

sidlld an<l write protected disks. DISK SENTRY cannot harm 
your drive or disks. Installs and removes easily: no soldering 
leQulred. DISK SENTRY's lEO signals syslem status , preven
ling aa:ldenUI eruure 01 daU . 0151( SENTRY Is a convenient 
push bunon write'protact ovelTkle which un pay tor Itself 
Mlh your Ilrsl box 01 disks. $39.95 + $2.50 Shipping and \ 
Handling. 

ARCADE BAMES 
24K Disk; t6K Cassette; Joystick required 
Add these popular HIGH RESOLUTION, REAL·TlME, 
ANIMATED games to your software arsenal. Get 
FAST A~nON and FULL SOUND GRAPHICS lnat take 
advalltage of the ullique features 01 your AfARI . EIl
Joy cnallenge lnat requires strategy and skil l. 

SPACE CHASE Till 
Fly against InteUigenl Invaoer Clones. Ann yourself with 
Nuclear CelenSf Chirges and pLay 'IriIh or Wllhoul Celense 
Shields. Enjoy Ihls acUCHl·~ckt<l multlcolor space odyssey. 
DIspLays lOp SCOfe. number 01 plantls uved and number 01 
galulos ctlnquered. $14 .95 usselle; $19.95 disk 

TlIIIEIQIllI ™ 
Meel lhe challenge 01 this last moving anlmaled race agalnsl 
time. eflfmy aircraft and enemy bombs as you allempt 10 
disarm limebombs Sft to explode ammunllion depOls. Avoid 
alreral! 01 varying sll n and speeds - and their bombs. 
Choose one 01 len Day Of Night Missions. Use Irom one to lour 
JoystickS. Any number un play; top players listed on 
scoreboard. $14 .95 usse"e: $19.95 disk 

AND MORE BAMES .. . .. 
~' TIIIVIA TIIEK TM 
~ Unlimited lun and lots 01 Laughs lor CHle Of Iw1I players. FIvt 

hundred questions alld two lhousalld multiple choice answers 
are supplied on Iht masl,r dlskene. A ~ul diU!IIe h.ln· 
dllng program allows crution 01 your own trlvLl questions alld 
answers. Features 1!)Clude: Player Missile Graphics, usef or 
random uleclion 01 subJecls and numerous comical answer 
choices . This DISK ONLY package comes comple!e Mth USfr 
InSll'llClions. An incredible value lor only $29.95. Requires 
321( and disk drtve. 

1\ fUN " n" BAilin., ™ 
.(1- WORDGAMES, POSSIBLE ilnd LEAPFROG giving Y1lIJ hou~ 01 

lun. tNllenge ,nd entertainment. WORDGAMES. two QiIITl83 
In one, contaIns GUESSIT • a dedutllve arpllabellc rNsonlng 
game lor one or two players and WORDJU MBLE - a multiple 
word descrambllng puzzle with p!ay-on·wonj IIlnts and 
mystery answers. Instructions sllow I10w you tan subsUMe 
your own words. Use POSSIBLE to llelp descramble word 
tumble pun les or to crUla your own. A1lle"er/number com· 
blnatlons or permuUllons 01 Input are printed to screen or op
tional printer. LEAPFROG Is a Chlllt$ll'Checktl Iype Jumping 
pne In which you try to position two Sf" oIanlmaled jUm· 
ping Irogs In a minimum numbef 01 1I"IOVt$ . 161( Casse"e 
$1 9.95: 241( Disk $24.95. DIsk wrslon 01 GUESSIT works 
with VOTRAX Type " n" TAli<. A real crowd pleaser. 

COMING SOON I SPK' SIlI/ttM Amntllfl Sn. Till 
Real'llme ~pace Fllght SimuLations 

* 
PERSONAL DATA MANAGEMENT 
FILE.IT 2 TM 
ConUlns aU lilt programs In FILE·IT plus live additional IIIe 
Nnonng and tlnanclal programs . flnancl.ll enlry and report 
gentlatOf programs creale a powerlul personal accounting 
system while two addMlona1 utility programs prlMcle random 
access updallng and user con\rolled record selectlon. Sub· 
Illes may be trNted. merged and sorted by any l lel<l . A mon
tilly Bar Graph program generales a visual picture 01 llnancial 
dUa on Ihe screen and/or prinltr. Supports up to lour disk 
drivts as well as iIIfI AXlON RAMOISt. Minimum 
requIrements are 241(, I disk drtve and an 80 column printer. 
Wensive documentation. supplied In a ring Dlllder. provldu 
clear Inslrutlion along with a tutorial on computer IIl1ng. 
149.95 + $3.25 Shipping and Handling. AXtON RAMOISK 
not required. 

FIU . IT ™ 
Use Ihls Itlrt I P dltlblu • .,." .. to lile and milnlgt person.al 
InlormaUon aoo data. Creale. sort. store and manipuLate In· 
lormatlon such as appolnlment calendars, ilddress. or 
tel.phone dau. credit or chirge records. stock Investments. 
mediCilor preSC1iption lnformallon. \KIbby . coupon or other 
types 01 collection InIOflNtIon ... . illld l'OOI"e . WIlli plinttl you 
get I or 2 across mailing labels, disk jacktllnventory covers 
and l!eally wrmen copy 01 all your dala Illes. Gomes with well 
documented Instruction manual explaining bubol cunpultl 
tiling . Fasl alld easy IOUII . Holds over 300 recoros In 401(. 
Requires minimum 0I2~1( and I disk drivt. Prlnttl optioN!. 
$l4.95 (DIsk Only) 

COMING SOONI Till FI .. IyFlNndIr ™ 
AN e.ny to use IInJncLaI ~ck'ge. 

UTILITIES 
OISKmE INVENTORY STSTEIll Till 
Use Ihis system 10 gain control 01 your expalldlng 
dlsk / program Inventory. Oulckly OIl! Iocalions 01 single or 
muttlple COllies 01 your programs and all your valuable Illes. 
An Invaluable 1001. th is s~tem Is easy and convenienlto use 
and to updalt. 24K disk system rllQu lred . $24.95 PrInter 
suggested. 

sWIm UTlUTlES 
A valuable cotlectlon 01 progranvnlng utilities t(lf Ihe ATARI 
programmer. ThIs DISK ONLY package Includes .1 or 
I'rogrilmmlng AIds I and additional programs designed to 
make programming tIme more efficient. Sped.al MENU 
program runs both saved and listed programs. REM 
REMOVER eUmlnltes REM s\Jlements so programs lake tess 
cere and run IlSler. PRINT 825 and PRINTEPS custom print 
programs prepalt condensed, Indented an(! pa\llnlted 
program listings on your ATAAI 825 or EPSON MX·80 prin· 
ler.Usllngs Idenlily ml(hlne code, graphics and Inwrse 
video chiratl"s. VARIABLE LIST aOll VARIABLE PRINT 
programs Ilelp you prepare , Iphabelfled annotaled IISI 01 your 
program YaJ1ables . A delete lines uHlity prO'o'ides ctlnvenience 
01 line d.letlon while a DOS CALLER \lives yflu ctlnvenlent ac
cess 10 many OOS uUlllies while YOUI program Is In core. 
Diskllsl pftpares disk jacket Ilbels. Many oIttltse programs 
'II'OIk coresldenl with each otller lOll with your program. Disk 
DrIve and minimum 0124K required. $29.95 

""OBRAMIIIINB AIDS PACKAGE I Till 
Four uHlity programs 10 help Increase prograrrunfng tltldency 
and learn more aboUt your cunputer. RENU~ BER Nndits 
relerences and IY'In variablu. Generates DIagnostic Tables 
lor programming error dtlectlon . PROGRA~ DECODER. 
OECIMAL to BCD Ind BCD to DECI~"L programs give you I 
practJuJ way 01 studying Inlerl\ll pcogram represenlatlon ,ltd 
ATARI number'conversbn procedures. Comes with com· 
prehenslve user 's manual . 161( cassene SI4 .95; 241( dIsk 
$19.95 

sWIm DATAUNK Till 
HIgh Duality Smart TermInal Communications program. Easy 
to use Mulll·Optlon, Menu Drtven . Full performance 
uploadlng/ downloadlng . Works In Duplex or SImplex modes 
supporting ASCII ana ATASClltransmlssion. Prlnlll DuIllCl . 
SCreen Dump alld Disk Se.1rtll ~tIons . Use as remole ler· 
mlnal . Send/receive and l In programs aoo dala Illes. Sives 
connect lime chirges with commerclal services. RlIQulres 
24K RAM, 810 Disk Olive, 8SO Interface 01' equlvalenl . 830 or 
Dlher 300 Baud modem. (PrInter optional) 539.95 

~ SWIFTY TACH MASTERTlI'I 
.... 'f:!I- An accurate IIlIt .pMd dligflOllk utility program designed 

specltlcally lor ATARI810 DIsk Drtves. Provides e.ny·to-read 
vl sUJl lndlealion 01 the speed 01 any drive connected to your 
sys1em. Using the accuracy 01 machine langulOll, OISI( DOC· 
TOR displays live RPM rUdlngs per SKOnd with a working 
tachomeler aaurale to Yo RPM. Allows you 10 adjust your 
drivt(s) to Iaclory specs uslly and al any lime In tile con· 
venlence 01 your own home. Gomes complete 'IriIh easy 10 
follow uur"s manual . S29.95 

~ ACCESSORIES 
.... ~ VINYl OU ST COVEIIS 

Nt'IfII' . gllM soli, vinyl dust covers lor lhe ATARI 800 Com· 
pu ter. the 400 Computer and tht 825 Printer . Custom made 
Irom heaVy" duty upholstery grade vinyl, Iht$ll covers com· 
pletely COVtf the top and slctes 01 your valuable eqUipment . Do 
not ctlnfuse thlm 'IriIh clleaP. IIlmsy pLastic CQVIrs avallaDle 
elstwhe". Accessory ports and OIlier lnpulloulput ptugs are 
exposed lor convenience 01 use. AvaiLable In either bLack Of 

" ATARI " beige. ATARI 400: $9.95: ATARI 800: $10.95: 
ATARI 825: $10.95 . Speclly model anll color. My two covers 
lor S18.95. Please Include U .SO lor ShIpping alld Han!lllno· 

lind chKt Of money ardlr II: 

SWIFTY SOFTWARE, INC. 
st BROAD HOLLOW ROAO 
MELVillE, N.Y. 11747 

(5111) 549-9141 
N.Y. Ruld.nflldd 7V.", $1* tax 

IIlICIlor hi tltliogn dNllr onIlfI.1Id c ••• d. '. I ctaplld 
(91981 . 1982 S'IWI1ty Sollware, Inc. 
NOTE : ATARle Is a registered trademark or AUn Inc., a 
Warner Communluticns Company and all rtlerences to 
ATARI- shouldbeso noted . 
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0055

0 054

02FB

02C4

00FF

0 1 0 0

1240

1250

the URL

1260 HORIZONTAL

1270 VERTICAL -

1280 DRAWCDLOR ■

1290 COLOR0 =

130 0

1310

1320

1330 I

1340 \

COMPUTE

ANK routines

- $55

$54

*2FB

$2C4

iiis.ce! lany

_OW

HIGH

$FF

$10 0

February. 1982, Issue 21

1350 :

Graphics routines for CGt-lFUTk! #21

T he ac t u a J. r a u t i n e s

0000

0000

0660 00

0661 53

0 662 3A

0663 00

First* set the location and soiie Miscellaneous

RAM usage

1360

1370

1380

1390

140 0

1410

1420 t

1430 SAVECOLOR .BYTE 0

1440 :

1450 SNAME .BYTE "S5"*0

tPAGE "The ae'tual routines"

*=■ $66 0

where COLOR is saved

the filenarte for open

0664 48 1540

0665 A260 1550

0667 A90C 1560

0669 9D4203 1570

066C 2056E4 1580

1590

16 0 0

066F A26 0 1610

0671 A903 1620

0673 9D4203 1630

0676 A961 1640

0678 9D4403 1650

QA7B A906 1660

067D 9D4503 1A70

1680

169 0

170 0

1.710

0680 68 1720

0681 9D4B03 1730

1740

0684 29F0

0686 4910

1460

1470

1480

1.490

150 0

1510

1520

1530 GRAPHICS

PHA

1...DX

LDA

GRAPHICS q

ENTRY I A-req contains graphics node

EXITI Y-pe<a has conpletian status

save '

file 6Ax!|i 10

CCLOSE

BTA ICCOM,X

JSR CIO i First, we Must close file #6

(we iqfiat1 e an^i errurs 1Vpom the c 1 ose)

3<3Bin» f d lti A

we will open this 'file

0688 f!90C

1750

1760

1770

1780

1790

068A 9D4A03 1800

068D 2056E4 1810

LDX #dX$1Q

LDA *COPN

STA IHCOhSX

LDA #SNAME&LDW

BTA ICBADR«X ; we use the Tile rtsne "SJ"

LDA #SNAME/HIGH

STA IC:BADR +1 ♦ X I bs pointing tD it

all is set up for OPEN* now

we tell CIO (and SJ) what kind of open

PLA ; our saved 'y' graphics Mode

STA ICAUX2♦X ; i s given to "SX

(no t e t h a t s t i g r-ia r e s th e up p e r b i t s of AUX 2)

AND **F0 I now we get Just the upper bits

COR t*10 I and flip bit 4

(Read the text* SJ expects this bit inverted

froM what norMai BASIC ussge is»)

ORA *$0C ; allow read and write access (for CIO)
STA ICAUXKX J Make CIO and SI happy

JSR CIO : and do the OPEN of 5t

86 

0055 
00 5 '1 
02 F8 
02C'I 

OOFF 
01.00 

COMPUTIJ 

• 
12 '10 the V8L AN K routines 
1250 
1260 
1270 
12BO 
1290 
1:100 
131.0 
1320 

:1 
HOFaZONTAL "' $55 
VERTICAL; $5'1 
ORAWCOLOF, ; $2F8 
COLDHO = I ~> 2 C4 
• , 
: Mi sc(-?11an ':l 

1:130 LOW 
1:1'10 HIG H 

= ~' FF 
$100 

February, 1982. Issue 21 

Graphics routines for COl1F'UTE ! 41:2 1 
The actual routines 

0000 

0000 

0660 00 

066 1 53 
0662 3A 
0663 00 

066'1 '18 
0 665 A260 
0667 A9 0C 
0669 90 '1 2 03 
066C 2 056E4 

0<,61' A2bO 
0671 A903 
0673 90'12 03 
Ob76 A9 6:l 
0678 90'1 '10 3 
0(,78 A906 
067 0 9 D'I503 

06 8 0 68 
0681 9D 'I80 3 

OMI'I 29 FO 
06 86 '1 910 

068 8 090C 
068A 90'lA03 
0680 2 056E iJ 

1360 • PAGE ' ~The aC~L' a l f' out.irles" 
1:170 
1380 f~irst . set t l,e l ocation a nd S OMe Mi sce ll a n eou s 
1390 RAM t) s aqe 

1'100 
1'110 *= $660 
1'1 2 0 
1'130 SA VE COLO R .BYTE 0 where CO LOR is sa ved 
1'1'10 ; 
14S0 SNAME . BYTE IIS :lI fO th(~ file naM e for open 

GI~AF'HICS 9 

EN TRY: A-T'eq contains qrapllics Mod e 'g' 
EXI T : Y- req has COMpletion stat u s 

GF,APHICS 
PHA save 'q' 
LD X 16*$10 file " 
LOA ~CCl_OSE 

STA ICCOM.X 

1'160 
1'170 
1'180 
1-'19 0 
1500 
1510 
:1. 52 0 
1530 
15'\0 
1 5~) O 

1560 
1. 570 
l~513 0 

J. 590 
:l. b on 
~. 6 1 0 
162 0 
1 b ~JO 

16'10 
16~~O 

1660 
11,70 
H,80 
1;'9 0 
17 00 
1710 
172 0 
17:10 
17'10 
1 7~jO 

1760 
1770 
17BO 
1790 
lBOO 
1810 

JSR CIO ;' F i l'st~ we Mu s t cl o se fi le 16 
(we i q r) OT'e an~ ~r rors fT' OM the clos e) 

LD X jl' '''' $ J. 0 
LI)'; ~· COP~I 

rCCOM , X 
~' S NAI1E I:\L.OW 

d q a irl' f'i l~ 6 
W~ will open thi s 'file' 

STA 
LDA 
STt-l 
LD A 
STA 

ICE:AD F,.X Wt? US E:~ the file 1'l a Me "S: I, 

~' SNAME /HIG H 

ICBADR+l. X : b~ pOinting to it 

a ll is set UP f01' OPEN~ now 
we tell CIO (and S :> wh a t kind of open 

PLA OUT' saved 'g' 9 T'aphtcs Mode 
is g i ven t o ~S: 
tIl e u~' pe r bits of A1J XZ ) 

STA ICAU X2 t X , 
(note t l1 a t S: i g nOT'eS 

AND U.1'O 
EOF< H.:L 0 

r'low we get just tIle u~'p e r bits 
a n d fli.~' bit .q 

( Re a d the text. s: 
f'T'OM what n O T'Mal 

OF,A ~' $ OC 

Sl'I', ICA UX1 . X 
J~m CIO 

ex pects t hi s bit inverted 
BASIC u s aqe is.) 

a ll o w read a n d write access 
Make Cl :O a nd S: Jl a pp ~ 
a nd d tile OPEN o f S: 

(for CI O) 
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ANSWER-MATT

FOR USE WITH YOUR

ATARI 400/800. PLUGS

INTO THE GAME PORTS.

GREAT FOR EDUCATION

OR FOR FUN. COMES WITH

SOFTWARE. GUN METAL

GRAY CASE.

$29.95

LIFELINE COMM. INC.
3107 PICO BL. #1.

SANTA MONICA, CA.

90405. (213 )828-0489.

Dealers -

Reserve your

copies of

COMPUTE first

Atari and

PET/CBM books

today. Call

919-275-9809

for ordering

information.

Beware as you enter the Crypts Of Terror. No one has
survived this horror. Only your unrelenting nerve and

determination will drive you deeper into the unknown.

Find what lurks in these ancient crypts!!

At last we have found an adventure with full graphics, sound and

intrigue for your ATARI 400/800 computer.

• CRYPTS OF TERROR is the first adventure game that was

completely designed for the Atari computers only. The graphics

are the finest available using the full potential of the Atari.

A.
ATARI

Atari 800/400 16K requires joysticks.

Payment: Personal Checks - allow three weeks for check

to clear.

American Express, VISA, MasterCard - include all numbers on

card. Please include phone number with all orders.

Orders from USA $29.95 (US funds)

Orders from Canada $39.95 (Canadian funds)

Plus $2.00 for shipping.

Ontario residents add 7% R.S.T.

Check your local computer dealer for Crypts Of Terror.

Dealer inquiries encouraged.

INHOME
SOFTWARE

PH. 1-416-961-2760

1560YongeSt.

P.O. Box 10

Toronto

Ontario Canada
M4T1Z7

ANSWER-MAN 
FOR USE WITH YOUR 
ATARI 4 00 /800. PLUGS 
INTO THE GAME PORTS. 
GREAT FOR EDUCATION 
OR FOR FUN. COMES WITH 
SOFTWARE. GUN METAL 
GRAY CASE. 

$29.95 

LIFELINE COMM. INC. 
3107 PICO BL. # 1. 

SANTA MONICA, CA. 
90405. ( 2 13 )828·0489. 

Dealers -
Reserve your 

copies of 
COMPUTE's first 

Atari and 
PET ICBM books 

today. Ca ll 
919-275-9809 
for ordering 
information. 

Beware as you enter the Crypts Of Terror. No one has 
survived this horror. Only your unrelenting nerve and 
determination will drive you deeper into the unknown. 

Find what lurks in these ancient crypts!! 
At last we have found an adventure with full graphics, sound and 
intrigue for your ATARI 400/800 computer. 

• CRYPTS OF TERROR is the first adventure game that was 
completely designed for the Atari computers only. The graphics 
are the finest available using the full potential of the Atari . 

)1\. ® 
ATARI 

Atari 800/400 16K requires joysticks. 
Payment: Personal Checks - allow three weeks for check 

to clear. 
American Express, VISA, MasterCard - include all numbers on 
card. Please include phone number with all orders. 
Orders from USA $29.95 (US funds) 
Orders from Canada $39.95 (Canadian funds) 
Plus $2.00 for shipping. 
Ontario residents add 7% R.S.T. 
Check your local computer dealer for Crypts Of Terror. 
Dealer inquiries encouraged. 

INHOME 
SOnwARE 

PH. 1-416-961-2760 

1560 Yonge S1. 
P.O. Box 10 
Toronto 
Ontario Canada 
M4T 1Z7 
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069 0 60

0691

0694

8D60 06

60

Q69T>

0 697

0699

069B

8655

B556

8454

60

069C

069F

06A1

06A3

06A6

06A8

Q6AB

0 6AE

06B1

06B4

209506

A260

A9QB

9D4203

A900

9D4803

9D4903

AD60Q6

2056E4

60

06B5

Q6B8

06BA

06BC

209506

A260

A907

9D42Q3

1820

1830

1840

1850

1860

1870

1880

IE! 90

1900

1910

1920

1930

RTS

195 0

1960

1970

1980

1990

2000

2010

2020

2030

2040

2050
Z060

2070

2080

2090

210 0

2110

2120

2130

2140

2150

2160

2170

2180

2190

22 0 0

2210

2220

2230

2240

2250

2260

2270

2280

2290

230 0

2310

2320

2330

2340

2350

2360

2370

2380

2390

2400

2410

2120

2130

2440

: color c
t

J ENTER: Color 'c' in A-reqister

: EXIT: Unchanged

COLOR

STA SAUECOLOR

RTS t e ;■; c i t i n q, w a s n' t i t ?

POSITION h,v

ENTER* h (horizontal) position in X»A

registers (LSB tMSB)

v (vertical) position in Y~reqister

EXIT i u r"i c h &ng e d

■OSITION

STX RlTRIZDNTfiL

STA HORIZONTAL*! ; reed the text

STY VERTICAL ; too sirtple, right?

RTS

MHH t f t t t t * t t t t * t

PLOT h,v

ENTER* Must have done 8 previous COLOR call

X»A,and Y registers set as in POSITION

EXIT* Y ~ r g g i s te r h a s co m p 1 e t i. o h St a t U s

PLOT

; file 6, again

I Connsri«d P ut BIN a r y R e c: o r d

JSR POSITION

LDX *6x*10

LDA #CPBINR

STA ICCOM.X

LDA *0

STA ICBLENtX

STA ICBLEN+ltX ; if buffer length is zero*..

LDA SAUECOLOR : then CPBINR puts one char frOM A-req

JSR CIG J and this is how we PLOT

RTS

LOCATE h,vtc

ENTER! X*A»and Y registers set up as in POSITION

EXIT: A-register has the LOCATEd color

Y-reqister has tlie cocipletion code

locate:

JSR POSITION

LDX #6**10

LDA #CGBINR

STA ICCOM,X

; file 6

and Get BINsry Record

88 

0690 60 1820 
1830 
18'10 
18~50 

1860 
1870 
1880 
1890 
19110 
1910 

0691 806006 1921l 
069'1 61l 19,10 

19'10 

069'5 86~5 
0697 13556 
0699 13'\5'1 
069B 60 

1950 
1960 
1970 
1980 
1990 
2000 
2010 
2020 
2113 0 
20'10 
2050 
2060 
21170 
2080 
2090 
2i01l 
2UIl 
2120 
2 1,10 
21'10 
2 150 
21 l,0 
2170 
2180 
2190 

COMPUTEI 

HTS 

•••• + • • ~ . + ••••• •• ••••••••••••• .• •••• • •• 

" t ,t" " """""""""""""", 
eDLOH c 

ENTE F:: Colol' 'c' 
EXIT: Unchanqed 

in A- reqis t er 

STA SAVECOLOH 
RTS ; e;(cit ing, wa sr, 't it? 

.................... ..... ..... ....... . 
tt"""""""""""""""""" 

POSITION h,v 

ENTER: h (horizontal) position in X,A 
registers (LSB,MSB) 

v (vertical) posi tion in V-register 

EXIT: I)nchanged 

POSITION 
STX 
STA 
STY 
RTS 

RU1UZONTAL 
HOHIZONTAL+1 ; read the text 
VE~RTICAL ; too siM~)le, right? 

• ••• ttft •••••••••••••••••••••••••••••• 
t'ttttttttt't"tt"t't'""",~"t'", 

PLOT h,v 

ENTER: Must Il a ve done a previous COLOR call 
X.A,and Y registers set as in POSITION 

EXIT: Y-register Il as cOMPletio n sta tus 

069C 209506 
2200 PLOT 
22 10 POSITION 

l6l1($l. 0 
~'CP8INR 

ICCOM . X 

069F A260 2220 file 6, agai n 
06Al A90B 2230 COMMand Put BINar~ Reco rd 
06A3 90'l20:l 224 0 
06A6 A900 2250 
06A8 90'1803 2260 
06AB 9D'I903 2270 ; if buf fer lengtll is zer o •• • 

February, 1Q82.lssue 21 

06AE A0600 6 2280 
06B1 2056E'I 2290 

JSR 
LO X 
LO A 
STA 
LOA 
STA 
STf~ 

LOA 
JSR 
RTS 

~'O 
ICBLEN,X 
ICBl_EN"'l, X 
SAVECOLOR 
cm 

; tll en CPBINR put s one char frOM A- reg 
: a nd thi s is how we PLOT 

06B'I 60 

0685 209506 
06B8 A260 
06BA A907 
06BC 90'1203 

2300 
2310 
2 320 
2330 
23'tO 
2350 
2360 
2 370 
2380 
2390 

••••• • •••• ~ • •••• ••••••• f • • •••••• •• •••• 

""""""""""""""""""" 
LOCATE il,v,..:: 

ENTER: X. A,and Y register s s et u p as in POSITION 
EXIT: A-regi s ter has the LOCATEd color 

Y-regi s ter Ilas the cOMPletion code 

2'100 LO CA TE 
2'11.0 JSR 

LDX 
LOA 
STA 

F'OSITIDN 
t'6l1($10 
~CCBIN I~ 

ICCDM, X 

2tt20 fi.l.e 6 
2'130 CC)MMar~d Get BINar~ RecoT'd 
2 .q ·QO 



February, 1982. Issue 21 COMPUTE! 89

06BF

06C1

0 6C4

06C7

06CA

A900

9D4803

9D4903

2056E4

60

D6CB

06CE

06D1

06D4

06D6

0 6D8

06DB

06DD

0&E0

06E2

06E5

06E8

209506

AD60 0 6

8DFB0 2

A260

A911

9D42 03

A90C

9D4A03

A900

9D4B0 3

2Q56E4

60

0 6E9 OA

Q6EA OA

0 6e:b oa

0 6EC OA

06ED 9DC402

06F0 98

Q6FI 290E

06F3 18

06F4 7DC402

06F7 9DC402

0 6FA 60

06FB

2450

2460

247 0

2480

2500

2510

2520

2530

25'tO

2550

2560

2570

2580

2590

260 0

2610

2620

2630

2640

2650

2660

2670

2680

2690

270 0

27 10

2720

2730

2740

2750

2760

2770

278 0

2790

280 0

2810

2820

2830

28'} 0

2350

2860

2870

2880

2890

290 0

2910

2920

2930

294 0

2950

2960

LDA 4-0

STA ICBLEN.X

STA ICBLEN+1,X j if Buffer LENqth is zero,

JSR C10 t then the eharscter is returned in A

FiTS

DRAWTO hfV

ENTERJ must have done a previous PLOT

X.A^and Y registers as in POSITION

EXIT t Y - v e'■% i s t a t1 h a s e o m p 1 e^ t i a n c a d e

DRAWTO

JSR POSITION

LDA SAMECDLQR

STA DRAWCOLOR J where DRAWTO expects its color

6 * $ i o ; f i l e 6 * <■ • o n ce mo r e

f j US"t CQMM3nC( tO

LDX #6**10

LDA #CDRAH

STA ICCOM,X

LDA #*0C

STA ICAUXi»X I insurance

LDA *0

STA ICAUX2*X ; • . ♦ guaP bnteed -I,a work

JSR CIO I do the actual DRAWTO

RTS

tttttfttiP

; SETCOLOR

i enter:

exit:

r,hue,

X-reqis

A-reqis

Y - r e <5 i. s

(undefi

lUM

ter

t e r

ter

n e d)

has

has

has

color registei

ii i..i e

lurii nance

SETCOLOR

ASL A

ASL A

ASL A

ASL A

STA COLOR0,X

TYA

AND 1I$OE

CLC

ADC COLORO.X

STA COLORO.X

RTS
1

♦ END

we need hue * 16

s &ve :L t here far a n on c e

on1y 1u ni na n c e b i ts that Matter

end of the nonce

and yBLANK will wove this to hardware

Graphics routines for COMPUTE! #21

The act ij a 1 r Q ut i n e s

1^456

034 A

0 0 07

0004

0 2FB

0660

0695

06E9

CIO

ICAUX1

CGEINR

OP IN

DRAWCOLOR

SAUECOLOR

POSITION

SETCOLOR

==0342

-034B

= 0 0 0 B

= 0 0 03

-0 2C4

0 661

069C

ICCOM

ICAUX2

CPBINR

OPOUT

COLOR0

SNAME

PLOT

= 0344

==00 03

=■-0011

-0 055

= 0 0FF

0664

06B5

ICBADR

COPN

CDRAW

HORIZONTAL

LOW

GRAPHICS

LOCATE

-0348

^0 0 OC

==0 012

-0 0 54

= 010 0

0691

06CE;:

ICBLEN

CCLOSE

CFILL

VERTICAL

hn:GH

COLOR

DRAWTO

February. 1982. Issue 21 

06E:F A900 
06Cl 9D'I803 
06C'I 9D'I903 
06C7 2056['1 
06CA 60 

06C[: 209506 
06C[ A0600 6 
06Dl 80FE:O;, 
06D'I A2 6 0 
0606 A9 1l. 
06DB 90'12 0:3 
06 0E: A90C 
06DD 9D'IA03 
06[ 0 A900 
06E2 9 D'IB03 
06E 5 2 05c!>E.lf 
06[8 60 

06[ 9 OA 
06[A OA 
06[[: OA 
06EC OA 
06EO 9DC'I02 
06FO 98 
06Fl 290E 
06F 3 18 
06F'I 70C'I0 2 

24 50 
2'160 
2 't70 
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P/M Graphics

Made Easy
T. Sak S. Meier

Baltimore, MD

Many people have called the Atari's graphics capa

bilities its best feature, especially the player-missile

graphics. We won't argue, but how many of you

have backed away because it looks too difficult to

handle in BASIC or you simply are not satisified

with the execution speeds which you are able to

achieve?

Well, no more excuses! We've got a machine

language subroutine that you can use with BASIC

to achieve exciting graphics performance without a

lot of muss and fuss. As a matter of fact, you make

only one setup call to the subroutine and then

forget it! And we promise you need know nothing

about machine language. Just a few POKEs and

you'll have your players dancing around the tele

vision screen.

You Don't Need To Know Machine Language

There have been a number of very helpful articles

published describing the essential player-missile

graphic information. Chris Crawford's description

in COMPUTE! #8 is particularly noteworthy. We're

going to assume that you are familiar with the

fundamentals, but we'll review highlights as they're

required.

A feature of the Atari with which you may not

be familiar is its "interrupt" mechanism and how

you can let it move your players for you at machine

language speed — without the overhead of calling

it from your BASIC program. Before we explore

this useful feature, let's take a quick refresher

course on interrupts.

As you know, the Atari keeps itself pretty busy

doing its "housekeeping" chores even while it is

interpreting your BASIC program. Among other

things, the Atari must maintain the steady delivery

of information to your television set, allowing it to

paint a constantly up-to-date picture of the display

data. Multiple, concurrent activities are performed

by allowing one particular activity to periodically

interrupt another.

The traditional analogy is that of a busy busi

ness executive who, while engaged in a meeting

with an associate, is interrupted by a telephone call.

The ringing phone signals the interrupt; the exec

utive "checkpoints" his meeting and answers the

phone. After disposing of the call, the executive

resumes his meeting at the point of interruption.

A similar circumstance occurs each time a

complete picture is painted by your television set.

The television's electron beam paints the picture

by sweeping horizontal rows across the picture

tube beginning in the upper left hand corner and

ending in the lower right. The beam is turned off

when it reaches the lower right corner and is re

turned to its upper left starting position. This

return trip is essentially a vertical positioning move

ment so this period when the beam is turned off is

known as the vertical blank time.

Move During Vertical Blanks

The onset of the vertical blank cycle serves as an

opportunity for the Atari's antic chip to signal an

interrupt, the vertical blank or VBLANK interrupt.

The operating system uses this occasion to perform

some of its "housekeeping" duties. Fortunately, the

operating system designers allow us to include a

machine language subroutine which can be executed

as one of these tasks.

The machine language vertical blank interrupt

player movement subroutine described here is

called VBLANK PM and it allows you to simply

POKE the next x and y coordinate at which your

player is to be displayed. There is no need to re

peatedly call the subroutine from BASIC via the

USR function. The subroutine will be automatically

executed during the next vertical blank period. It

is possible to move the players every time a new

screen is painted on the television — and that's 60

times a second!

You may recall from other articles that an

appropriate POKE to location 53248 (and the

three memory locations following) permits you to

position players zero through three horizontally

along the x-axis. It's not quite as easy to position

the players vertically along the y-axis. Not until now!

The VBLANK PM subroutine takes care to

move the players in both directions. Movements

along the vertical axis involve "erasing" and re

writing the player in the new position. VBLANK

PM does this for you, automatically. There are a

few things which you must do for VBLANK PM

however.

First, you must get the VBLANK PM machine

language subroutine into memory and notify the

operating system that is to be included as one of

the "housekeeping" tasks to be performed as a part

of servicing the vertical blank interrupt. Next, it's

up to you to draw your players and tell VBLANK

PM how tall they are. After initialization, VBLANK

PM looks after the positioning of your players until

either a warm start (pressing SYSTEM RESET) or

a cold start (power-off, power-on sequence) is

performed.

90 COMPUTII February. 1982. Issue 21 

P/M Graphics 
MadeEasy 
TSakS Meier 
Baltimore, MD 

Many people have called the Atari 's graphics capa
bilities its best feature, especially the player-missile 
graphics. We won 't argue, but how many of you 
have backed away because it looks too difficult to 
hand le in BASIC or you simply are not satisified 
with the execution speeds which you are able to 
achieve? 

Well, no more excuses! We've got a machine 
language subroutine that you can use with BASIC 
to achieve exciting graphics performaI;lce without a 
lot of muss and fuss. As a matter of fact, you make 
only one setu p call to the subroutine and then 
forget it! And we promise you need know nothing 
about machine language. Just a few POKEs and 
you' ll have your players dancing around the tele
VISion screen. 

You Don't Need To Know Machine Language 
T here have been a number o f very helpful articles 
published desc ribing the essential player-missile 
graphic in formation. Chris Crawford's description 
in COMPUTE! # 8 is particularly noteworthy. We're 
going to assume that you are familiar with the 
fundamentals, but we'll rev iew highlights as they're 
required. 

A feature of the Atari with which you may not 
be familiar is its "interrupt" mechanism and how 
you can let it move you r players for you at machine 
language speed - without the overhead of calling 
it from your BASIC program. Before we explore 
this useful feature , let's take a quick refresher 
course on in terrupts. 

As you know, the Atari keeps itself pretty busy 
doing its "housekeeping" chores even wh ile it is 
interpreting your BASIC program. Among other 
things , the Atari must maintain the steady delivery 
of information to your television set, allowing it to 
paint a constantly up-to-date picture of the display 
data. Multiple , concurrent activities are performed 
by allowing one particular activity to periodically 
interrupt another. 

The traditional analogy is that of a busy busi
ness executive who, wh ile engaged in a meeting 
with an associate , is interrupted by a telephone call . 
T he ringing phone signals the interrupt; the exec
utive "checkpoints" his meeting and answers the 
phone. After disposing of the call, the execu tive 

resumes his meeting at the point of interruption. 
A similar circumstance occurs each time a 

complete picture is painted by your television set. 
The television's electron beam paints the picture 
by sweeping horizontal rows across the picture 
tube beginning in the upper left hand corner and 
ending in the lower right. The beam is turned off 
when it reaches the lower right corner and is re
turned to its upper left starting position. T his 
return trip is essentially a vertical positioning move
ment so this period when the beam is turned off is 
known as the vertical blank time. 

Move During VertIcal Blanks 
T he onset of the vertical blank cycle serves as an 
opportun ity for the Atari's antic chip to signal an 
interrupt, the vertical blank or VBLANK interrupt. 
T he operating system uses this occasion to perform 
some of its "housekeeping" duties. Fortunately, the 
operating system designers allow us to include a 
machine language subroutine which can be executed 
as one of these tasks. 

The machine language vertical blank interrupt 
player movement subroutine described he re is 
called VBLAN K PM and it allows you to simply 
POKE the next x and y coordinate at which your 
player is to be displayed. T here is no need to re
peatedly call the subroutine from BASIC via the 
USR function. The subroutine will be automatically 
executed during the next vertical blank per iod. It 

• is possible to move the players every time a new 
screen is painted on the television - and that's 60 
times a second! 

You may recall from other articles that an 
appropriate POKE to location 53248 (and the 
three memory locations following) permits you to 
position players zero through three horizontally 
along the x-axis. It's not quite as easy to position 
the players vertically along the y-axis. Not until now! 

T he VBLANK PM subroutine takes care to 
move the players in both directions. Movements 
along the vertical axis involve "erasing" and re
writing the player in the new position. VBLAN K 
PM does this for you, automatically. There are a 
few things which you must do for VBLANK PM 
however. 

First, you must get the VBLANK PM machine 
language subroutine into memory and notify the 
operating syste;n that is to be included as one of 
the "housekeeping" tasks to be performed as a part 
of servicing the vertical blank interrupt. Next, it's 
up to you to draw your players and tell VBLANK 
PM how tall they are. After initialization , VBLANK 
PM looks after the position ;ng of your players until 
either a warm start (pressing SYSTEM RESET) or 
a cold start (power-off, power-on sequence) is 
performed. 



^ Santa Cruz Educational Software * Tricky Tutorials * Santa Cruz Educational Software * Tricky Tutorials * Santa Cruz Educational Software * Tricky

f ATARI (tm) GRAPHICS AND SOUND MADE EASY! I
• •

* SANTA CRUZ EDUCATIONAL SOFTWARE HAS WRITTEN A SERIES OF AFFORDABLE PROGRAMS THAT DEMONSTRATES MANY OF THE S
5 SPECIAL "TRICKS" THAT ONLY THE ATARI 400/800 COMPUTER IS CAPABLE OF DOING. WE OFFER EVERYTHING FROM A PROGRAM 3
1 THAT DOES FANTASTIC HIGH RESOLUTION GRAPHICS TO ONE THAT ACTUALLY DIALS YOUR PHONE 5

MASTER MEMORY HAP(tm) - This is really the key lo us

ing the ATARI'S capabiliiies. We start ou! by explaining

how to PEEK and POKE values into memory so thai even

new programmers can use this. Then we give you over 15

pages ot the memory locations that are the most useful. The

information is condensed from both the ATARI'S Operating

System Manual and various articles and programs. His. ol
course, useful even for experienced programmers as a

relerence Also, we highly sugges! that dealers olfer this

Memory Map to customers who request to be told how [0

use the power ot Ihe machine. We guarantee it will answer

many of the questions you have about the machine. S5.95

TRICKY TUTORIALS(tm)

#1: DISPLAY LISTS - This program teaches you how to

alter the program in the ATARI that controls the format of

the screen. For example wnen you say graphics 8 the

machine responds wilh a large graphics 8 area at the top of

the screen and a small text area at the botlom. Now. you

will be able to mix the various modes on the screen at the

same lime. Just think how nice your programs could look

with a mix of large and small text, and both high and low

resolution graphics, this program has many examples plus

does all of the difficult calculations! $14.95

#2: HORIZONTAL/VERITCAL SCROLLING - The inform

ation you put on the screen, either graphics or text, can be

moved up. down or sideways. This can make some nice el-

lects. You could move only the text on the bottom half ol the

screen or perhaps create a map and then move smoothly

over it by using the joystick. $14.95

#3: PAGE FLIPPING - Normally you have to redraw the

screen every time you change the picture or text. Now you

can learn how lo have the computer draw the next page you

wanl lo see while you are slill looking at the previous page,

then Nip toil instantly You won't see it being drawn, so a

complicated picture can seem to just appear. Depending on

your memory size and how complicated the picture, you

could Hip between many pages, thus allowing animation or

other special effects with your lext $14.95

#4: BASICS OF ANIMATION - Shows you how lo animate

simple shapes using the PRINT and PLOT commands, and

also has nice little PLAYER/MISSILE Graphics demo to

learn This would be an excellent way lo star! making your

programs come alive on the screen. Recommended for new

owners $14.95

#5 PLAYER MISSILE GRAPHICS - This complex sub|eclis

demonstrated by starling with simple examples, and

building up to a complete game and also an animated

business chart on multiple pages! As always. the computer

does most of the calculations Requires 32K disk or tape

and costs 129.95

#6: SOUND - From explaining how to create single notes,

to demonstrating complex lour channel sound effects, this

newest tutorial is great. Even those experienced with

ATARI'S sound capabilities will find the menu of sound et-

tects a needed reference that can be used whenever you

are in Ihe need of a special sound for your programs

Everyone will learn something new1 Written by Jerry

While. S14.95

Tricky Tutorials (except #5) require 16K

memory tor cassette orders and 24K for disk.

The price is S14.95 each. You may order

1,2,3, & 4 for $49.95! All six in a colorful

binder cost $89.95.

THE GRAPHICS MACHINE!! - Turn your computer into an

incredible graphics tool with advanced commands like cir

cle, box. fill, polygon, line. help, etc 3 colors in graphics 8

wilh instant text1" Create colorful business charts or

beautiful drawings and then save or retrieve them from

disk in 5 SECONDS YES. its that fast Needs all 48K.

disk, and cosls $19.95

MINI-W0R0 PROCESSOR - This is for those ol you who

have a printer, but don'l want 10 spend S100 or more lor a

fancy word processor II is suitable for simple editing of

text, accepts most conirol characters for your printer ana

text ts stored on disk lor easy retrieval Holds 2V? typed

pages at a lime Requires 32K. disk or tape $14.95

BOETS BUSINESS - 14 small business type programs for

home or office, all chosen from a ntce menu Supports

prmled output 169 sectors of outpul require 16K tape, or

32K disk $14.95

KID'S #1 - Includes the tollowing ij TREASURE -

search for the lost treasure while trying to keep Irom falling

into the sea Nice graphics M you find it1. ZlDlALOGUE -

talk back to the computer about four sublets 3i MATH

QU'Z - Nice musical and graphical rewards for good

scores Parents input the level of diflicully

KID'S #2 - A spelling quiz, a "scrabble" lype game, and

a version ol Touch wilh the computer giving all the direc

tions' Both Kid's programs require 16K tape or 24K disk

and cost $14.95 each

MINI-DATABASE/DIALER - This unique new program

stores and edits up to 8 lines ol information such as name

address, and phone numbers, or messages, inventories or

anything you want It has Ihe usual sort, search, and print

options, but it also has an unusual feature II your files in

clude phone numbers and you have a touch-lone phone

the program will DIAL THE PHONE NUMBERS FOR YOU1

This is perfect for those who make a lot of calls like

salesmen teens, or those trying to get through lo busy

numbers (acts as an auto-'rediaier) it is also a lot of fun lo
use Requires 16K cassette or 24K disk and costs $24.95

FONETONE - For those who only want to slore name and

phone numbers and have Ihe dialer leature as above, we

offer Ihis reduced version Same memory requirements,

but only costs $14,95. Don'l lorgel you must have a touch-

lone phone.

PLAYER PIANO - Turns your keyboard into a mini-piano

and more Multiple menu options provide the ability to

creale your own songs, save or load data liles using

cassette or diskelte. fix or change any of up to 400 notes in

memory, and play all or parl of a song The screen displays

the keyboard and indicates each key as it is played trom a

data tile or the noles you type You don't have to be a musi

cian to enjoy this educational and entertaining program

Requires 24K cassette or 32K disk $14.95

BOWLERS DATABASE - Provides Ihe league Dowler with

Ihe ability lo record and retrieve Dowling scores providing

permanent records The data may then be analyzed by the

program and displayed or printed in summary or detail

form Data may be stored on cassette or diskette and up-

daled quickly and efficiently The program proivdes such

information as highest and lowest scores by individual

game Hirst, second and Ihird games throughout the

season), high and low series, current average, and more

The program listing and documentation provided are a

tutorial on ATARI basic and record keeeomg Requires 16K

for cassette or 24KJor disk $14.95

By the lime you read mis all computers 1400/800) being

produced should have Ihe labled GTIA chips included

ATARI service may upgrade older computers call and ask

Ill's easy to do yourself) We have one and the im-

provemenls that graphics modes 9 10 and 11 ofler are

great" To help you figure out what to do with the new

modes a new Tricky Tutorial will oe ottered in March on

Modes 9 lo 11 Either give us a call or write around that-

lime

SEE YOUR LOCAL DEALER

OR

ORDER FROM:

•••••••••••••••••••••••••••••••••••■A-*****

J SANTA CRUZ EDUCATIONAL SOFTWARE
5425 Jigger Dr., Soquel, CA 95073

C.O.D. Orders call (408) 476-4901

'Include $2.00 postage ($.75 for Memory Map)

"In California, include 6.5% tax
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~ Ifltormatlon as highest ana lowest scores by Ifldlvlduat !:!!. 
~ ' 4: BAStCS OF AHIMATION - Shows you hOw toanimale game ttlrSI. secona ana IhirO games throughout Ihe g' 
c:; simple shapes using the PRINT ana PLOT commands . and season) high ana low series cut/ent average ana male :::: 
.!! also has nice hllie PLAYER / MISSILE Graphics demo 10 The program IIStlOg and ooeumentatlon provldeU are a ~ 

~ ~er:;r~~h~~:~~I:ti~ ~~ ~hx~~~~;~:~e~~~~!:~~;r ~~~ ~al:~~~~~~e~.R~u~~~~~t~;ntTI~i~~!~~ r sl,h;~~rO~~~~ I~~~ :~;~~a~sOe~t: r:~4b:}~~ ~~~:e~~~~ ~~eeolflg ReqUires 161< all. 

• owners $149S lancy word processor It IS SUitable lor Simple edlllng at ~ 
en . • le.1. accepts most control characlers lor your prlnler ana By Ihe time you realllhlS all compulers (400/ 800 ) Delflg ~ 
~ ' S PLAYER MISSILE GRAPHICS - ThiS complex Subject IS te.t IS sloreo on Olsk lor easy retflevat Holos 2"h typed proouced shoulo have the laDled GIlA chlOS Ifleluoeo -< 
.s demonstrated by starting with simple examples . and pages at a lime ReqUires 32K. disk or tape $1 4.9S AlAR! service may upgraoeotoer computers call ana ask 2 
~ buildlOg up to a complete game ana also an animated l it's easy to do yourself) We have one ana Ihe 1m· ~ 
~ business chart on multiple pages! As always . the computer provements Ihal graphiCS modes 9 10. ana 11 otter are iii' 
.2 does mosl 01 the calculations Requires 32K disk or tape BOB 'S BUSINESS - 14 small Duslfless Iyoeprograms lor greal " To help you IIgure 01.11 what to do With Ihe new ~ 
~ and costs S29 .95 home or oilice . all chosen trom a nice menu Suoports moaes a new Tr icky Tutonal Will be otterea In March on 
• printed output t69 sectors 01 oulput require 16K tape . or Modes 9 10 I I Ellher give us a call 01 wnle arouno lhal · en 

~ H : SOUND - From explaining how to create single notes . 32K disk $14.9S lime ~ 
~ 10 oemonstrating com pie. lour channet sound ellects. IhtS Qj 

:: newest lutoriat IS greaL Even those experienced With * * * * * * * * n 
~ ATARI 'S sound capabilities will find fhe menu of sound el· **************************** ** *** c 
Cii lects a neeoed relerence Ihat can be used whenever you : ~ .g are in the need 01 a special sound lor your programs. Jt- SANTA CRUZ EDUCATIONAL SOFTWARE g. 
:'l E""Ione wm learn something new' IWilien by Jer"l ,.. SEE YOUR LOCAL OEALER 5425 Jigger Dr. , Soquel , CA 95073 !< 
i: White . $14.95 ,.. OR C.O.D. Orders call (408) 476-4901 g' 
~ ! ORDER FROM'. 'Include S2 .00 poslage (S.75 lor Memory Map) ;;; 
r.:; Jt- - In California , include 6.5% tax 2-

!: ~ 
Santa Cruz Educational SoHware' Tricky Tutorials' Sanla Cruz Educational SoHware' Tricky Tulorials • Sanla Cruz Educalional SoHware' Tricky. 

, 
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Program 1 is an example of the initialization

and use of the VBLANK PM subroutine. This

program causes VBLANK PM to be loaded and

initialized and players zero and one to be drawn

and then moved about the television screen in a

random pattern. The players are male and female

gender symbols which the program "dances"

around the screen.

Lines 100 through 200 are the main program;

we'll save an explanation of these lines until after

you've gained some insight into the initialization

subprogram contained in lines 1000 through 1110.

The VBLANK PM machine language subroutine is

expressed in the DATA statements numbered

2000 through 2100. Finally, lines 3000 through

3020 supply a description of the two players used

in this example.

The first task is to load VBLANK PM into

page six of memory. Page six is locations 1536

through 1791 (hexadecimal 600 through 6FF) and

has been left available by Atari's software designers

for applications such as this one. These 256 bytes

of memory are not disturbed by BASIC or DOS;

however, a cold start does cause page six to be

cleared to zeroes. Line 1010 causes the VBLANK

PM to be read and POKEd into memory. Line

1020 clears a few locations used by the subroutine;

this statement can be omitted if you are sure

that page six has not been altered since the last

cold start.

We're going to employ the Atari's antic chip

direct memory access (DMA) facility to transfer

graphics information from memory to the television

using single line resolution. (You might want to

reread Chris Crawford's article or just "trust us on

this one!") This means that we must allocate 2K

(2048) bytes of memory for the storage of players.

In line 1030 we obtain the page number of RAM-

TOP, deduct 16 pages, and call the result the base

of the required 2K byte allocation.

Memory Allocation

Why 16 pages? Well, first consider that 2K bytes

are eight pages (a page contains 256 bytes) and

that, depending on the graphics mode (i.e.,

GRAPHICS 0 through GRAPHICS 8), you must

allow sufficient space at the top of RAM to contain

the display list and screen data. Incidentally, the

player-missile 2K byte allocation must begin at an

address which is a multiple of 2048; we call this

starting address PMBASE.

One more cautionary note: you will have to

allow more than 16 pages between PMBASE and

RAMTOP if you are using graphics modes six

through eight. Fred Pinho's article in COMPUTE!

#16 provides greater detail in this area.

Figure 1 depicts the 2K byte memory allocation.

Figure 1.

currently

not

used

player zero

player one

player two

player three

PMBASE

+ 1024

+ 1280

+ 1536

+ 1792

Remember, we didn't design this scheme, Atari

did, and we're not sure why but there is a consider

able amount of unused space involved. You can

use the lower, unused bytes for your own purposes

without disturbing anything, if you like. We're only

going to use the upper 1K bytes.

Player zero occupies PMBASE + 1024 through

PMBASE+ 1279; player one is situated in locations

PMBASE + 1280 through PMBASE + 1535, and so

on for players two and three. Line 1040 clears any

residual data — if you're in a hurry and are sure

that this area is already clear (i.e., following a cold

start), you won't need line 1040.

Lines 1050 and 1060 are used to draw players

zero and one. VBLANK PM expects the players to

be drawn such that their top line is initially placed

at the beginning of the individual player's storage

area. The player can be as tall as you like up to 255

lines; of course, you will never see all of a player

which is that tall on the screen at the same time!

Next you can see that we've taken advantage

of the Atari's special memory locations for some

functions. You establish the players' colors with a

POKE into locations 704 through 707 for players

zero through three, respectively. Line 1070 is used

to set the colors and assumes that you've set the

variables PCOL0, PCOL1, PCOL2, and PCOL3

already.

Line 1080 establishes the positioning addresses

which you will be using later to signal player move

ments using only POKEs. PLX and PLY are the

locations POKEd to establish the next x and y

position of player zero. A POKE into location

PLX+ 1 and PLY+ 1 accomplishes the same thing

for player one, and so forth for players two and

three. PLL (and PLL+ 1, PLL + 2, and PLL + 3) are

POKEd to inform VBLANK PM of the length (or

height) of each player.

Line 1090 initializes the remaining control

parameters. A 62 is POKEd into location 559 to set

the single line player-missile resolution graphics; a
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Program I is an example of the initialization 
and use of the VBLANK PM subroutine. This 
program causes VBLANK PM to be loaded and 
initialized and playe rs ze rO and one to be drawn 
and then moved about the television SCreen in a 
random patte rn . The players are male and female 
gender symbols which the program "dances" 
around the screen. 

Lines 100 through 200 are the main program ; 
we'll save an explanation of these lines until a fter 
you've gained some insight into the initialization 
subprogram contained in lines 1000 through 1110. 
The VBLA NK PM machine language subroutine is 
expressed in the OAT A statements numbered 
2000 through 2 100. Finally, lines 3000 through 
3020 supply a description of the two players used 
in this example. 

The first tas k is to load VBLA N K PM into 
page six of memo ry. Page six is locatio ns 1536 
through 179 1 (hexadecimal 600 through 6FF) and 
h~s been le ft available by Atari 's software designers 
for applications such as this one. These 256 bytes 
of memory are not disturbed by BASIC or DOS; 
however , a cold start does cause page six to be 
cleared to zeroes. Line 101 0 causes the VBLANK 
PM to be read and POKEd into memory. Line 
1020 clears a few locations used by the subroutine; 
this statement can be omitted if you are sure 
that page six has not been alte red since the last 
cold sta rt. 

We' re going to employ the Ata ri 's antic chip 
direct memor y access (DMA) facility to transfer 
graphics information from memory to the television 
using single line resolution. (You might want to 
reread Chris Crawfo rd 's a rticle or just "trust us on 
this one!") This means that we must allocate 2K 
(2048) bytes of memory for the storage of players. 
In line 1030 we obtain the page number of RAM
TOP, deduct 16 pages, and call the result the base 
of the requireq 2K byte allocation . 

Memory Allocation 
Wh y 16 pages' We ll , first consider that 2K bytes 
a re e ight pages (a page contains 256 bytes) and 
that, depending o n the graphics mode (i. e., 
GRAPHI CS 0 through GRAPHICS 8), you must 
allow sufficient space at the top of RAM to contain 
the display list and screen data . Incidentally, the 
player-missile 2 K byte allocation must begin at an 
address which is a multiple of 2048; we call this 
starting address PMBASE. 

One more cautionary note: you will have to 
allow mo re than 16 pages between PMBASE and 
RAMT OP if you are using graphics modes six 
through eight. Fred Pinho's article in COMPUTE! 
# 16 provides greater detail in this area. 

Figure I depicts the 2K byte memory allocation. 

Figure 1. 
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Remember , we d idn 't design this scheme, Ata ri 
did , and we're not sure wh y but the re is a consider
able amount of unused space involved. You can 
use the lower , unused bytes for your own pur poses 
without disturbing anything, if you like. We're only 
going to use the upper I K bytes. 

Playe r ze ro occupies PMBASE + 1024 th rough 
PMBASE + 1279; player one is situated in locations 
PMBASE+ 1280 through PMBASE+ 1535, and so 
on for players two and three. Line 1040 clears any 
residual data - if you're in a hurry and are sure 
that this area is alread y clear (i.e., following a cold 
start), you won't need line 1040. 

Lines 1050 and 1060 a re used to draw p laye rs 
zero and one. VBLAN K PM expects the players to 
be drawn such that their top line is initially placed 
at the beginning of the individual player's sto rage 
a rea. T he player can be as tall as yo u like up to 255 
lines; o f course, you will neve r see all of a player 
which is that tall on the screen at the same time! 

Next you can see that we've ta ken ad vantage 
of the Ata ri 's special memory locations for some 
functions. You establish the players' colors with a 
POKE into locations 704 through 707 fo r players 
zero through three, respectively. Line 1070 is used 
to set the colo rs and assumes that you've set the 
va riables PCOLO, PCOL! , PCOL2, and PCOL3 
alread y. 

Line 1080 establishes the positioning addresses 
which you will be using late r to signal playe r move
ments using o nly POKEs. PLX and PLY a re the 
locations POKEd to establish the next x and y 
position o f player zero . A POKE into location 
PLX + I and PLY + I accomplishes the same thing 
fo r playe r one, and so forth for players two and 
three. I'LL (and PLL+ I , PLL+ 2, and PLL+ 3) a re 
PO KEd to inform VBLANK PM of the length (0 1' 

height) of each player . 
Line 1090 initiali zes the remaining control 

parameters. A 62 is POKEd into location 559 to set 
the single line playe r-missile resolution graphics; a 
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one placed into location 623 establishes the player/

playfield priorities giving the players priority over

the playfield. (You can change this to suit your

purposes, ifyou wish.) Location 1788 is in VBLANK

PM and is POKEd with the number of the first

page containing player-missile data. Locations

53277 and 54279 are used to switch on the DMA

graphics data transfer facility and to tell the

ANTIC chip where in memory to find the player

graphics data.

Wrapping Up The Loose Ends

You're almost ready to go! A subroutine call to

VBLANK PM from line 1100 allows VBLANK PM

to notify the operating system of both his presence

and his desire to be automatically invoked as a part

of the vertical blank interrupt process. This is the

only time in which your BASIC program must

explicitly call VBLANK PM.

Okay, to wrap up loose ends, let's take a quick

look at the main program - lines 100 through 200.

Line 100 turns off the cursor, clears the screen,

and provides a black background so that we can

readily see the players.

Line 110 sets the players' colors before the

VBLANK PM initialization subprogram is executed.

You know how to set the colors, right? Multiply the

color number by 16 and add the desired intensity —

the color and intensity numbers are the same as

those used in the SETCOLOR command. Line 120

assures the VBLANK PM is launched.

Line 130 illustrates the manner in which you

pass instructions to VBLANK PM. Here we are

telling VBLANK PM that both players are eight

lines tall. You can change this parameter at any

time — we have a little surprise for you later about

why you might want to change this parameter.

Lines 140 and 150 establish the initial television

screen positions of players zero and one, respec

tively. A word about the available values for the x

and y coordinates might be helpful as not all x and

y values will result in the player being displayed.

There are 255 x positions with only 160 of these

appearing across the television screen beginning

with an x value of 48.

Similarly, there are 255 y positions with 192 of

these visible on the screen beginning with 32 at

the top. (These x and y values may vary slightly

depending on the adjustment of your television

receiver.) VBLANK PM assumes that you are

referring to the upper left hand corner of your

player whenever you POKE new x and y coordinate

values.

Lines 170 and 180 illustrate the use of the

pseudo-random number function to determine the

next set of x and y coordinates. Line 190 provides

a small delay between player movements. Delete

the FOR and NEXT statements if you want to see

how fast - and easy— it is to move players.

Well who said player-missile graphics had to

be anything but fun?! Give VBLANK PM a try in

one of your current programs to add a little zip; or

try it in your next graphics project.

Oh, we almost forgot that we promised you a

surprise regarding why you might want to change

the height of a player. VBLANK PM has a few

more features which allow you to animate the

movements of your players - but more about this

next time!

100 POKE 75211 = PRINT CH?$(!125>:StTCOL0R 2,@,6
118 PKL0=216=FCEi-l=5SJRB1 color of plauers
120 GOSUB U3yy-F:Eri initialize yb routine
138 POKE PLL,8W£ PLL+L8=REh player's heisht

148 POKE PIXIBS'POKE PLV,i02:REM player-

0's initial position
156 POKE PLX+1.10S:FOKE PLY+L72:Rtt1 ditto player

160 REM let players dance!
170 POKE PIXfii€K0)#159+48!POKE M7:RNDC0>ti9i+32

180 POKE P1_X+!,RND(0)$159+48=PQ!<E PLY+1.

RHDC 0}* 191+32
15Q FOP. 1=1 TO 75'NEXT I*GOTO 170

£00 EHD

I9yQ REM INITIALIZE UBLANK PM 3U6R

1010 FOR 1=1536 10 17K:READ ft:POKE I,A:frEXT I
1020 FOR 1=1774 TO 1787-POKE I,8=NEXT I
1630 PN=PEEK< 10SV16:PfBftSE=256*PM

1040 FOR I=PMBASE+1023 TO PKBASE+2047'PO

KE L0=t£XT I
18Fifl FOR I=PhBASE+1825 TO PMBftSE+1032'RE
AD A^POKE LA:HEXT I

1060 FOR I=WBASE+1281 TO PtfS£SE+i238:RE

AD htPOKE Lft;NEXT I

1075 POKE 784,PCOLO:POKE 785.PC0L1:POKE

766,PC0L2:POKE 787,PC0L3
ieSQ PLX=53248:PLY=1782 :PLL=1784

1090 POKE 553..fc2:P0KE b23,l-P0Kii 1788,Pt1

+4:POKE 53277:3^POKE 54273,PM

1108 x=u3P.at?b>

1110 RETURN

2O00 REM ublank interupt routine
261m data i62;3J189,244.-6>240.-S9.-56,22iJ

240.. 6.-240,33.. 141,254.6.-106,141

2020 DATA 255 ■ 6; 142:253 ■ 6:2^: 169.-3.- 189:2

53,- 6 ■ 24:103; 252- 6,133,204:133

2930 DATA 336jii89>246 6,133;233.-173.-254:

6.133;205; 189*243.6.-170 232,46,255

2O40 DATA 6; 144* 16* 168/177,203.145.285> 1
69,0.145, 253,136; 202.208,244.- 7<> 37

2050 DATA 6,160.-0.177:203.145.2§5>169,9..

145,203,200,202; 208,244,174,253,6

2666 DATA 173,254:6,157,240.6,189:236..*:

240;48» 133..203,24., 138*141,253,6
2070 DATA 109,255,6,133.-204;24,173,253.6

,109.. 252:6; 133,206,189, £40. £,133

2039 DATA 205,189,248,6,170,160,3:177,20

3,145,205,206,202,208 24y. 174-253.6
2090 DATA 169-0,157:236:6,202.-48,3.76.2,
6,76,98; 228,0.0:104,169

2100 DATA 7..162.,£, 160:0.-'32,92,228.96
3000 REM plasers G & 1

3810 DATA 6.-S..8:126,195:195,195.-126

3020 DATA 126.-155:195-126,24:126,126.24
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one placed in lO location 623 establishes the player/ 
play fi eld priorities giving the players priority over 
the p lay field . (You can change' this lo sui t your 
purposes, if you wish .) Location 1788 is in VBLAN K 
PM and is PO KEd with the number of the first 
page containing player-missile data. Locations 
53277 and 54279 a re used lo switch on the DMA 
graphics data transfe r facility and to te ll th e 
ANT IC chip where in memory to fin d the p laye r 
graphics data. 

Wrapping Up The Loose Ends 
You're almost read y lo go! A subroutine call to 
VBLAN K PM fro m line 1100 allows VBLAN K PM 
lo noti fy the o perating system of both his presence 
and his desire lo be automatically invoked as a part 
of the vertical blan k interru pt process. This.is the 
o nl y time in which yo ur BAS IC program must 
explicitl y call VBLAN K PM . 

O kay, to wrap up loose ends, let 's take a quick 
look at the main program -lines 100 through 200. 
Line 100 turns off the cursor , clears the screen, 
and provides a black background so that we can 
readil y see the playe rs. 

Line I 10 sets the players' colors before the 
VBLAN K PM initialization subprogram is executed. 
You know how lo set the colors, ri ght? Multiply the 
colo r num ber by 16 and add the desired intensity
the color and intensity numbers a re the same as 
those used in the SETCOLOR command. Line 120 
assures the VBLA K PM is launched . 

Line 130 illustrates the manner in which you 
pass instructions lo VBLAN K PM. Here we are 
telling VBLAN K PM that both players a re eight 
lines tall. You can change this parameter at any 
time - we have a little surprise for you later about 
wh y you might want to change this parameter. 

Lines 140 and 150 establish the initial telev ision 
screen positions o f players zero and one, res pec
tively. A wo rd about the ava ilable values fo r the x 
and y coordinates might be helpful as not ~ 11 x and 
y values will result in the player being displayed . 
T he re are 255 x positions with onl y 160 of these 
appea ring across the telev isio n screen beginning 
with an x value of 48. 

Similarly, there a re 255 y pos itions with 192 of 
these visible on the scree n beginning with 32 at 
the top. (These x and y values may vary slightl y 
depending on the adjustment o f your television 
receiver.) VBLA K PM assumes that you a re 
refe rring lo the upper le ft hand corner of your 
player whenever you POKE new x and y coord inate 
values. 

Lines 170 and 180 illustrate the use of the 
pseudo- random number function to determine the 
next set o f x and y coordinates . Line 190 provides 
a small delay between player movements . Delete 

the FOR and NEXT statements if you want lo see 
how fast - and easy-- it is lo move players. 

Well who sa id player-missile graphics had lo 

be anything but fun ?! Give VBLAN K PM a try in 
one o f your current programs lo add a little zip; or 
try it in your next graphics project. 

O h, we almost fo rgot that we promised you a 
surprise regard ing wh y you might want to change 
the height ofa playe r . VBLAN K PM has a few 
more fea tures which allow you lo animate the 
movements of your players - but more about this 
neXl time ! 

100 POKE 7521. l ·PRIt-iT CHR$(125 )· SETCOLOR 2, O, O 
110 PCOL0=216 :PCOL1 =5;; :REt'1 co l or· of p \ a.~'~r's 
1~'(1 GOSU8 10~l~ : F:EO i r:itl ~ 1 i z~ \ .10 r·O'.It i ne 
130 PCP.!.E PLL , 8 ·F'OKE PLL+l ,8 ·F:81 "h~~" ' 5 he i 9ht 
140 FU<E PLX} l00 :POKE PL~l ~ 1 02 : R8'1 ~ l a~er' 

(lI s ir.it 111 pos i t.ion 
15f1 PC4<E PLX+1 .. 108 :POKE FtV+1 }72:REt1 dit to pla.yer· 
160 F.:EM 1-2t '? ~ ~~r':;: dlt":C.:: 1 

17€1 POKE PLK,Ft;D( O)tl:,9+48 :POKE PLY .·~~(0 )i:: 191+32 
lE:t1 POKE PU{+1 : RHD( t:~ )* 159+4f::: P;](E PLY+l l 
RtIO( (, ;:!, 191 +32 
190 FOR 1=1 TO 75 : t~EXT ! : GOTO 171j 
200 EIID 
1000 REt1 INiTI;:::iIZE i.J6'LAtif( Ftl SueR 
1010 FOF: 1; 1536 TO 1?t16 ·READ A·POKE LA · fEXT 
10~,(' FOR I ; 1774 TO 1787 . peKE L (q iEXT ! 
1030 Ft1;PEEK( 106 )- 16· Pt'18ASE ;<'56t PI'1 
1040 FC~: I ;P~18A:;E· 1023 TO PI·18ASE+2047 ·PO 
KE 1, 0· flEXT J 
105£1 FOR j ;Ft1BA:; E+1025 TO Ft 18ASE+ l£132·RE 
AD A:PO¥£ ! ,A:t·E n 1 
1060 FOR ! ;PI'b'ASE+1281 TO PI1BA~;E+1288 · RE 
AD A:PG'KE L A:HEXT ! 
1070 POKE 704.' PCCL_ 0: p.)(£ 7€15, PCDL 1 : POKE 
706 , F1XIL2 · POKE 707· PCCt '3 
1080 PLX=51248 : PLY= 1 78',Z~ : PLL = 1 784 
l($L:l POKE 559 , 62 :POKE 623 , 1 : POKE 1788 , Ft! 
+4:POKE 53277 ., 3:PDVE 54279 , F't'1 
11 t~tt X=I.SR( 169E, > 
1110 RETURN 
c'0tll1 I\'EM :"'Ibl ~nk i r~t -::I" I.1_':'t. t'out i rt~ 
201 0 [~TA 162 _, 3, 189 ~ 244 : 6 .. 240 : 8~ : :,b : 22L 
24~l J 6: 24~1 , 8"5 , 141-, ~54 . 6 .. 106, 141 
2~120 DATA 255 ,bJ1 42:25J -6 .. .24 , 169 .. 0: 1 ;3~ .. 2 
531 6, ~:4 : 1 ~19 ., 252, 6, 131, 21214: 1:33 
203(1 DATA 2G"6 .. i89 1 2.:1~ 6 , 13::O: 1 2~t3 .. 173, 254! 
6, 133, 2e5 ,l:39, 248 , 6! 170 ,232 , 46, 255 
2040 D4TA 6, 144 , 16-, 1681177:203: 145, 20:', 1 
69 .,0, 145, 2~~l1 .. 136: 2~f2 .. 2(3'3 ' 2441 7~ , :37 
2£150 [ATA 6 1 16fl ; 0 ; 1 77 , 2(t3 , 1 45 . ~~~5 ., 169 / ~1 ; 
145 ~ c~3 , 2~j , ~Y2 , 208 , 244 / 1 74 1 253 , 6 
~~60 OOTA 173; 2:4 16, t57, 240.6, 1:;"j ) 236 .61 
240 .. 48 , 1331203, 24, 138d 4L25316 
a:q0 DATA 1\i'9 .. 2!5 .. 6, 133·204 1241173 ,253,6 
1 1£19 , c'52 ~ 61 133 .. ~~lr;, 189 .. 24l1. 61 133 
~'08t' OOTA 2e5 .. i ::~j , 24B / 6 , 17£1 J l€-€1 ; 0 , 177 , 2't; 
3 1 145 / 2U5 , 200 , 2~2 1 2e8 , 248 , 1 74 J 253 , 6 
211910 DATA 169/ 0, 157 .. 236, 6, 2'012: 48.3 ,76;2, 
6176, 98,228 , 0 , 0, 104, 169 
2100 DATA 7 ~ 162, 6, 161j , 0 .: 32 , 9212,,'8 : 96 
30l1l1 FBi t=·l a.';;Ier s e ~ : 1 
3~1 1tl DATA 6 ; 6 , ~: ., 126d95, 1 95 ) 1~5 ..1 26 
302(1 OOTA 126: 195- 195, 1~:1S / 24 , 126 , 126, 24 
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Review:

Eastern Front

(1941)
Edward P. McMahon

Potomac, MD

Eastern Front (1941) by Chris Crawford of the Atari

Staff is a paradigm for computer war games. Not a

shoot-em-up type arcade game, it is a corps-level

historical simulation. The subject of this excellent

simulation is the first 41 weeks of Operation Bar-

barossa, Hitler's massive attack on Russia which

began on June 22, 1941.

Eastern Front has many features of a well-done

historical simulation wargame: simultaneous move

ment of both players, supply rules, reinforcements

and resupply effects, and effects of terrain. There

is some time pressure also, which is not usually

found in simulation wargames of the board-and-

counter variety. The computer {a worthy opponent

playing the Russian side) thinks out its move during

the vertical blank periods when you are planning

your moves. The more time you take, the better

will be the computer's move. More on this later.

The game starts immediately after booting in

(it is an AUTORUN.SYS file on the disk version),

but first-time players don't immediately respond.

They are entranced by the graphics presentation.

The playfield is 2Vs screens horizontally and 4Vs in

the vertical dimension and is filled with excellent

redefined character sets — mountains, rivers,

forests, marshes, cities and coastal areas. As you

move your hollow square cursor to any edge of the

screen window, the map smoothly fine-scrolls to

display the correct part of the playfield. The atten

tion to detail is admirable. The trees in the forest

areas are different sizes; the rivers and coasts are

displayed to the highest possible resolution. The

colors have been carefully chosen — I have not

noticed any "bleeding" between adjacent colors -

and dramatically indicate the change of seasons.

The autumn season begins on October 5, 1941,

when the green land changes to a purple-brown

mud color. (Remember that date. If you haven't

captured your objectives, destroyed most of the

original Red forces, and established a strong def

ensive position by then, you are in trouble.) The

ground changes again to white in winter, and the

rivers and marshes freeze (blue to white) from

north to south as the weeks progress. The process

reverses in the spring. Another very nice detail.

A few words on the history (History of the Second

World War, Sir Basil Liddell Hart (ed), Marshall

Cavendish USA, Ltd., 1973-1974). Hitler began

open plans to invade Russia with discussions in

June, 1940. A late spring offensive was planned,

and the first strategy (by Maj. Gen. Marcks) was

...it is a corps-level

historical simulation.

two thrusts — the largest to Moscow through

Smolensk, the second to Kiev. These would join in

a pincer movement, trapping most of the Red

Army. General Haider and the German High

Command modified the Marcks plan by weakening

the Kiev thrust to strengthen the push to Moscow,

and added a third line of attack to Leningrad.

Three Army Groups were defined: Army Group

North (von Leeb), Army Group Center (von Beck),

and Army Group South (von Rundstedt). Von

Kleist's I Panzergruppe and Guderam's II Panzer-

gruppe were aimed north and south of the Pripet

marshes respectively. The General Staff and prob

ably Army Group leaders played out major war

games in late 1940, taking both sides of the cam

paign. But early in December, Hitler made what

the German Army War Diary calls "a substantial

alteration." Leningrad became the principal mil

itary target and Moscow was to be taken afterward.

The aim was still rapid advance and encircle

ment to prevent the Red Army from escaping into

the interior, and the destruction of Russia's indus

trial power in the Ukraine, in Leningrad, and in

Moscow. But Hitler's modification had the Army

Group Center waiting until Army Group North

achieved its more difficult, more distant objective

before going on to Moscow. The High Command

did not argue successfully with Hitler, and the

directive for Operation Barbarossa was signed on

December 18, 1940.

On June 22, the longest day, the largest inva

sion in the world began against an army which had

suffered Stalin's 1937-1939 purges: three of five

Marshals, 13 of 15 Army Commanders, 57 of 85

Corps Commanders and more had been shot or

disappeared without a trace. The German attacks

were devastating in the North and Center (Smo

lensk fell on July 15, but Kiev held out as a pocket

of resistance until late September). Nearly two-

thirds of the Red Army's strength at the outbreak

of the war was destroyed. The Germans occupied

Russia up to a line from Leningrad to the Crimea.
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Eastem Front (194 I ) by Chris Crawfo rd of the Atari 
Staff is a paradigm for computer war games. Not a 
shoot-em-u p type arcade game, it is a corps-level 
historica l simulation. The subject o f this excellent 
simulation is the first 41 weeks of Operation Bar
barossa, Hitle r 's massive attack o n Russia which 
began onJune 22, 194 1. 

Easlern Fmnt has man y features of a well-done 
histo rical simulation wargame: simultaneous move
ment of both playe rs, supply rules, reinforcements 
and resu pply e ffects, and e ffects of terrain. There 
is some time pressure also, which is not usually 
found in simulation wargames of the board-a nd
counter variety. The compute r (a worthy opponent 
playing the Russian side) thinks out its move during 
the venical blank periods when you are planning 
your moves. The mo re time you take, the better 
will be the computer's move. More o n this later. 

The game starts immediately after booting in 
(it is an AUTORUN .SYS fil e on the disk version), 
but first-time players don't immediately respo nd. 
They are e ntra nced by the graphics presentation . 
The p lay fi eld is 2 '/1 screens horizontally and 4'/3 in 
the vertica l dimension and is fill ed with excellent 
rede fined character sets - mo untains, rivers, 
forests, marshes, cities and coastal areas . As you 
move your hollow square cursor to a ny edge of the 
sc reen window, the map smooth ly fine-scrolls to 
display the correct part of the playfield . The atten
tion to detail is admirable. T he trees in the forest 
areas are different sizes; the ri ve rs and coasts are 
displayed to the highest possible resolution . T he 
colors have been ca refully chosen - I have not 
noticed a ny "bleeding" between adjacent colors
and dramatica lly indicate the change of seasons. 
The autumn season begins o n Octobe r 5, 194 1, 
when the green land changes to a purple-brown 
mud color. (Re member that d ate. If you haven't 
captured your objectives, destroyed most of the 
original Red forces , and established a strong def
ensive positio n by then, you are in trouble.) The 
ground changes again to white in winte r , and the 
rivers a nd marshes freeze (blue to white) from 
north to south as the weeks progress. The process 
reverses in the $pring. Another very nice detail. 

A few words on the history (Hislory oj Ihe Second 
Wodd War, Sir Basi l Liddell Hart (ed), Marshall 
Cavendish USA, Ltd. , 1973-1 974). Hitler began 
open plans to invade Russia with discussions in 
June, 1940. A late spring offensive was planned, 
and the first strategy (by Maj . Gen. Marcks) was 
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two thrusts - the largest to Moscow through 
Smolensk, the second to Kiev. These would join in 
a pincer movement, trapping most of the Red 
Arm y. General Halder and the German High 
Command modified the Marcks plan by weake ning 
the Kiev thrust to strengthen the push to Moscow, 
and added a third line of attack to Leningrad. 
Three Army Groups were defi ned: Army Group 
North (von Leeb). Army Group Center (von Beck) , 
and Army Group South (von Rundstedt). Von 
Kleist's I Panzergruppe and Guderain's II Panzer
gruppe were aimed north and south of the Pripet 
ma rshes respectively. T he General Staff and prob
ably Army Group leaders played out maj or wa r 
games in late 1940, taking both sides of the cam
paign. But early in December , Hitler made what 
the German Army War Dia ry ca lls "a substantia l 
alte ration ." Leningrad became the principal mil
itary target and Moscow was to be ta ken afterward . 

The aim was still rapid advance and encircle
ment to prevent the Red Arm y fro m escaping into 
the interior, and the d estruction of Russia's indus
trial power in the Ukra ine, in Leningrad, and in 
Moscow. But Hitle r's modification had the Army 
Group Center waiting until Army Group North 
achieved its more difficult, more distant obj ective 
befo re going on to Moscow. T he High Command 
did not argue successfu ll y with Hitler , and the 
directive fo r Operation Barbarossa was signed on 
December 18, 1940. 

O n June 22, the longest d ay , the largest inva
sio n in the world began aga inst a n army which had 
suffered Stal in 's 1937-1939 purges: three of fi ve 
Ma rshals, 13 of 15 Army Commanders, 57 of 85 
Corps Commat1d ers and more had been shot or 
disappeared withou t a trace. The German attacks 
were devastating in the North and Center (S mo
lensk fell on July 15, but Kiev held out as a pocket 
of resistance unti l late Septembe r). Nearly two
thirds of the Red Arm y's stre ngth at the outbreak 
of the war was destroyed . The Germans occupied 
Russia up to a line from Leningrad to the Crimea. 
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Estimated losses by the end of 1941 for the Red

Army were 5-7 million killed or wounded, 3-5

million P.O.W., 21,000 tanks and 33,000 guns

destroyed. Russia fought back with extraordinary

national effort, calling on all its resources and

extensive Allied help. The Germans achieved some

additional victories, but the Blitzkrieg was blunted

by the vastness of Russia, the mud and the cold.

Your only hope of winning the simulation is to

follow the suggestions of the author, Chris Craw

ford, in the excellent user's manual which comes

with the game: break through and use the mobility

of the armored units to encircle the Russian corps

from behind, and concentrate forces by pushing

your infantry as fast-as possible to attack and elimi

nate pockets of enemy units. These are the classical

Blitzkrieg tactics. But, before the autumn mud

stops your panzers, form a defensive line using

terrain (rivers and cities) to your advantage. Fall

back in order during the winter counterattacks.

The game is well documented, but the ma

thematical rules of combat and supply are not

given. The user interface is well designed, so the

game is almost entirely playable from thejoystick

alone (three keys are needed: START, OPTION,

and SPACE BAR). The only feature which I find

seriously lacking is the ability to save a game and

restart it. The game takes two or three hours to

play (more, if you want to keep a record of what

you are doing) and I find it difficult to come up

with an uninterrupted block of time like that.

Moreover, I can't study different moves for a given

situation, but perhaps that's good. The unknowns

can't be resolved, so the game keeps my interest:.

There is randomness in the combat and supply

rules (a good feature) so a tactic which works today

may not work tomorrow. Another reason why

replaying a tactic may not give meaningful results

was mentioned earlier: the computer works on its

move while you are entering yours. The computer

selects a move for each of its units and, as time is

available, iteratively improves each move. This is

the feature of the game in which Crawford takes

the most pride.

Crawford states that he uses only 75% of the

Atari's graphics capabilities. He should know. He is

one of Atari's most creative staff members, and

certainly understands the machine. The way he

uses that 75% makes Eastern Front (1941) a show

piece and a challenge to other program designers.

(If he ever uses 100%, I think I'll sit and stare fora

week or so.)

I am still experimenting with small, local tactics,

as hopeless as that may be. If I ever get to March

'42 again (before 2 a.m.). perhaps a late winter

thrust to push some muster points farther west will

add some victory points. Hmmm... ©

Odds & Ends

Clearing

Memory
Charles Brannon

Editorial Assistant

Before using an area of memory for storage, it is

often necessary to clear it out. For example, a

GRAPHICS command clears the screen by writing

zeros to all the screen memory. Since there are no

BASIC statements that directly support player/

missile graphics, the memory used by this facility

has to be cleared by the programmer, usually with

a FOR/NEXT loop.

ATARI BASIC does not clear out the old

values of an array or string when a program is

RUN, even if there is garbage in the memory used

by these variables. This also necessitates some kind

of loop to clear out this memory.

The problem with this is that an array of any

substantial size requires a long time to clear out.

For strings, there is a shortcut:

10DIMA$(100)

20 A$(l) = " ":A$<100> = " ":A${2) = A$

Line 20 will "instantly" fill A$ with spaces. The

space in quotes can be changed in order to fill a

string with a desired character.

There is a "quick and dirty" way to clear out

memory. This relies on the previously mentioned

GRAPHICS command. GRAPHICS

8+ 16:GRAPHICS 0 will clear out about 8K of

high RAM. If executed before a DIM statement,

this will usually suffice. Since most Player/Missile

memory is in the top of memory, the GRAPHICS

command is definitely satisfactory. If you don't

have 8K of free memory, you'll get an ERROR-

147 (Insufficient RAM for GRAPHICS mode), in

which case you'll have to use GRAPHICS 7+16 (or

lower), or resort to the BASIC clear loop. ©
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Estimated losses by the end of 194 1 for the Red 
Army were 5-7 million killed or wounded, 3-5 
million P.O.W., 2 1,000 tanks and 33,000 guns 
destroyed . Russia fought back with extraord inary 
national effon, ca lling on all its resources and 
extensive Allied help. The Germans achieved some 
additional victories, but the Blitzkrieg was blunted 
by the vastness of Russia, the mud and the cold . 

Your onl y hope of winning the simulation is to 
follow the suggestions of the author , Chris Craw
ford, in the excellent user's-manual which comes 
with the game: break through and use the mobility 
of the armored units to encircle the Russian co rps 
from behind , and concentrate forces by pushing 
your infantry as fastas possible to attack and elimi
nate pockets of enemy units. These are the classical 
Blitzkrieg tactics. But, before the autumn mud 
stops your panzers, form a defensive line using 
terrain (rivers and cities) to your advantage. Fall 
back in order during the winter counterattacks. 

The game is well documented, but the ma
thematical rules of combat and supply are not 
given. The user in te r face is well designed, so the 
game is a lmost entirely playable from the joystick 
alone (three keys are needed: START, OPTION , 
and SPACE BAR). T he only feature which I find 
seriously lacking is the ability to save a game and 
restart it. The game takes two or three hours to 
play (more, if you want to keep a record of what 
you are doing) and I find it difficult to come up 
with an uninte rru pted block of time like that. 
Moreover, I can't study different moves for a given 
situation , but perhaps that's good. The unknowns 
can't be resolved, so the game keeps my interest. 
T here is randomness in the combat and su pply 
rules (a good feature) so a tactic which works today 
may not work tomorrow. Another reason why 
replaying a tactic may not give meaningful results 
was mentioned ea rlier : the computer works on its 
move whi le you a re entering yours. The compute r 
selects a move fo r each o f its units and, as time is 
available, iteratively improves each move. This is 
the feature o f the game in which Crawford ta kes 
the most pride. 

Crawford states that he uses only 75% of the 
Atari 's graphics capabilities . He should know. He is 
one of Atari's most crea tive staff members, and 
ce rtainly understands the machine. The way he 
uses that 75% makes Eastem Front (/941) a show
piece and a challenge to other program designers . 
(I f he ever uses 100%, I think I'll sit and sta re for a 
wee k or so.) 

I am still experimenting with small , loca l tactics, 
as hopeless as that may be. I f I ever get to March 
'42 again (before 2 a. m.). perhaps a late winter 
thrust to push some muster points farther west will 
add some victory points. Hmmm... © 
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Clearing 
Memory Charles Brannon 

Edito rial Assistant 

Before using an area of memory for storage, it is 
often necessary to clear it out. For example, a 
GRAPHICS command clears the screen by writing 
zeros to all the screen memory. Since there are no 
BASIC statements that directl y support player/ 
missile graphics, the memory used by this facility 
has to be cleared by the programmer, usually with 
a FOR/NEXT loop. 

ATARI BASIC does not clear ou t the old 
values of an array or string when a program is 
RUN, even if there is ga rbage in the memory used 
by these variables. This a lso necessitates some kind 
of loop to clear out this memory. 

The problem with this is that an a rray of any 
substantial size requires a long time to clear out. 
For strings, there is a shortcut: 

10 DIM A$(IOO) 
20 A$(I)=" ":A$(IOO)=" ":A$(2) =A$ 

Line 20 will "instantly" fill A$ with spaces. The 
space in quotes can be changed in order to fill a 
string with a desired character. 

There is a "quick and dirty" way to clear out 
memory. This relies on the previously mentioned 
GRAPHICS command. GRAPHICS 
8 + 16:GRAPHI CS 0 will clear out about 8K of 
high RAM. If executed before a DIM sta tement, 
this will usually suffice. Since most Player/Missile 
memory is in the top of memory, the GRAPHI CS 
command is definitely satisfactory. If )'ou don 't 
have 8K of free memory, you' ll get an ERROR-
147 (Insufficient RAM for GRA PHI CS mode) , in 
which case you'll have to use GRAPH ICS 7 + 16 (or 
lower), or resort to the BASIC clea r loop. © 
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COMPUTE! Overview:

Textwizard

circles is known as the "KISS" of knowledge (Keep

It Short and Simple). The manual walks the user

through each function in logical, explicit language,

and is itself an excellent example of programmed

learning."

Textwizard consists of a copy- and write-

protected disk containing the program, an instruc

tion manual, and a reference card which sum

marizes all commands. All of this is in a luxuriously

padded binder.

Original purchasers may request a back-up

disk, when the warranty card is returned with a

$5.00 check. After that, clobbered discs can be

exchanged at the factory for a $30.00 fee.

Forewarned, we treated the disk with great

respect. What we found was a carefully human-

engineered word processing system for a personal

computer. It will not turn your Atari into a $ 15,000

professional word processor, but many of the

important differences between Textwizard and a

professional system are a function of the 40-

character display. Thus, it is not reasonable to

consider constructing large organizational charts,

flow charts, or even moderately complex graphs.

Tables of data which span more than 40 columns

are tortuous to create. Other features usually seen

in professional systems, including automatic hyphe

nation, positioning of footnotes at the bottom of a

page, tabular sorts, arithmetic functions and repre

sentation of mathematical symbols are not available

on Textwizard.

The Manual

First impressions of the program come from the

well made and finished looseleaf text which accom

panies the program. Filled with 56 pages of in

structions, including an index, the manual gives

the feeling that the producers of this program care

about quality.

The Instruction Guide is, however, for one

panelist, the weakest element in the package. It was

not carefully proofread nor carefully tested with

naive users. There are simply too many instances

where the user who methodically follows the step-

by-step instructions is left hanging with a feeling of

"What do I do now?"

In contrast to the above, one panelist was

pleased with the manual: "The user's manual is a

very good example of what in some educational

"...the manual gives the

feeling that the

producers of this program

care about quality."

Ease Of Use

The program uses the Atari DOS system and dis

kettes must be formatted before you can store data

on them. Data saved to disk appears to be compacted

prior to saving, thus increasing the amount of data

which can be stored on each disk.

The program is written completely in machine

language and is loaded without the left cartridge in

place. This increases the amount of available me

mory for storage of the text. With 48K of memory

installed in the computer, there is just over 30K

left for text. Eighteen K Bytes of program seems

somewhat large, considering the stated capabilities

of the program; however, this size would certainly

seem to take it out of the "kid's toy" category.

The program boots quickly and, unless the

amount of text being held is substantial, no loss of

speed is noticed. There is one quirk which appears

when the amount of memory in use begins to exceed

5K. There is a delay in the text's appearance on the

screen when the inserting command is being used.

This can be somewhat disconcerting if the operator

is a touch typist and is watching the screen. The

nice part is that the letters are all picked up and. if

the typing is done accurately, it will ail eventually

show up.

When first used, however, the program appears

to lack features found in other word processors. The

program is not menu driven. Consequently, a

number of functions such as loading, saving, disk

formatting, and drive # setting, require that the

operator remember specific keyboard sequences.

Some of these are quite lengthy and would be

more easily used if they were contained on a menu.

The Atari full cursor movement feature is well

used; however, there are no provisions for fast

single stroke movement from the center of a line to

either end of the line. These are not essential, but
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padded binder . 

O riginal purchase rs may reques t a back-up 
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page, tabular sorts, arithmetic functions and repre
senta tion of mathematica l symbols are not available 
on Textwizard . 

The Manual 
First impressions of the program come from the 
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the feeling that the producers of this program ca re 
about quality. 

T he 1,lStruction Guide is, however, for one 
panel ist, the weakest element in the package. It was 
not care full y p roofread nor ca refull y tes ted with 
naive users. T here are sinlpl y too many instances 
where the user who methodically follows the step
by-step instructions is left hanging with a feeling of 
"\Nhat do I do now?" 

In contrast to the above, one panelist was 
pleased wi th the manual: "The user 's manual is a 
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o f the program ; however , this size would certainly 
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The program boots quickly and , unless the 
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is a touch ty pist and is watching the screen . T he 
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show up. 

When first used , however, the program appears 
to lack features fo und in other word processors. T he 
program is not menu drive n. Consequen tl y, a 
num ber of fun~tio ns such as loading, saving, disk 
formalting, and drive # setting, require that the 
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WARLOCK'S

REVENGE

NEW FROM

S/nergistic

Software

AN EXCITING ATARI* HIGH-RES ADVENTURE GAME

SYNERGISTIC SOFTWARE

5221 120th Ave. S.E.

Bellevue, Washington 98006

(206)226-3216

Over 100 high resolution pictures in this

two disk adventure, guide you to treasure as

well as dangers. As you explore caverns and

castles you use your various skills to obtain

the riches therein, while eluding the pitfalls

and creatures that abound. You provide the

Atari, Warlock's Revenge provides the

challenge. Requires at least a 40K. 400/800

with Atari Basic and disk. $35.00

Available (or the Apple II Computer

as Oldorf's Revenge

from Highlands Computer Services

ATARI* 400/800 are trademarks of

Atari Computers Inc.

RAM
For ATARI

48K RAM BOARD FOR THE 400

• Increases memory capacity

• Reduces power consumption

• Reduces heat

48K Board kooj $299

3ZK Board isoo $150

Intec

Peripherals
Corp

3389 Del. Rosa Avenue

San Bernardino, CA 92404

(714) 864-5269

ATARI, 400, 800 are Trademarks of ATARI, Inc.

ATARI 400/800 OWNERS:
THERE'S A

MICROCONNECTION™
FOR YOU! —

Now you can direct-connect to the

telephone with or without

the 850™

interface,

there's also a

serial port to

drive a printer,

optional autodial and autoanswer,

and smart terminal software!

Prices start at $199.50 For more

details write or phone:

the micropenpheral corporation

2643A- 151st PI. N.E.

Redmond, WA 98052

(206)881-7544
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well as dangers. As you explore caverns and 
castles you use your various skills to obtam 
the riches therein, while eluding the p itfalls 
and creatures that abound . You provide the 
Atar1. Warlock's Revenge provides the 
challe nge . Requ ires at least a 40K. 400 / 800 
with Alari Basic and d isk. S35 .00 

SYNERGISTIC SOFTWARE 
5221 120th Ave. S.E. 

Bellevue, Washington 98006 
(206) 226·3216 

Availab le for the Apple II Computer 
as Olderf 's Reven'ge 

from Highl ands Computer Services 

ATARt · 4001800 are trademarks of 
Atari Computers Inc. 

RAM 
For ATARI 

48K RAM BOARD FOR THE 400 
• Increases memory capacity 

• Reduces power consumption 

• Reduces heat 

48K Board (400) $299 
32K Board (800) $150 

INTEC 
PERIPHERALS 

CORP 
3389 Del. Rosa Avenue 

San Bernardino, CA 92404 

(714) 864-S269 
ATARI, 400, 800 are Trademarks of ATARI , Inc . 

ATARI 400/800 OWNERS: 
THERE'S A 
MICROCONNECTIONTM 
FOR YOU! -
Now you can direct-connect to the 
telephone with or w 
the "850™ 
interface, 
there's also a 
serial port to 
drive a printer, 
optional autodial and autoanswer, 
and smart terminal software! 
Prices start at $199.50 For more 
details write or phone: 

2643A - 151 st PI. N.E. 
Redmond, WA 98052 

(206) 881-7544 • 
VIS4 
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would speed editing. There is no scrolling ability

which tends to limit the speed with which text can

be edited. Offsetting this, to some degree, is the

ability to move through the text in either direction

using a combination of the OPTION key and the

cursor arrow keys. The system is friendly. It may

be conceptualized as two major programs: one is

for creating and editing text, and one is for printing

documents. With very few exceptions, commands to

the editing component involve only two keystrokes.

Text formatting and printing functions utilize

Atari's special keyboard controls (i.e., OPTION,

SELECT, START) in conjunction with other key

board characters which, when possible, relate to

the particular function or mode required. For

example, CTRL + T sends the cursor to the top of

the page, CTRL + B sends the cursor to the bottom

of the page; CTRL + M is used to Move text,

CTRL+ D to Duplicate text, CTRL + S for Search,

etc. The use of characters such as BACKSP, IN

SERT and editing ARROWS will be familiar to

Atari users and greatly facilitate operation — espe

cially for the word processing beginner.

One particular feature proved extremely

versatile. Margin control is set, not in inches or

character widths, but in dot widths. Although this

necessitates some computation by the user (150

dots = approx. 1 in.), it allows "fine tuning" when

formatting a document; some very creative copy

can be produced with such a tool. It would be a

nice touch, perhaps, if Datasoft supplied a margin

guage or ruler which translated dots into inches

and/or character widths as a useful addition to the

Command Reference Card —which, in itself, is

very clear and precise.

One severe problem occurs with the buffer

operation. There is no protection for information

stored in the buffer. Thus, inadvertent loss of text

can and does happen unless the operator takes

careful note of buffer use. It seems best not to

store text in the buffer for any length of time, but

rather to use the buffer for simple movement

operations only. The lack of a screen display for

print formatting requires that the printer be used

each time the operator wishes to see the actual

formatting of the text. This can account for a sig

nificant loss of time and reams of paper being

generated, when the actual formatting on the page

must be seen. One panelist felt that this, combined

with an inability to print single pages of a long text

file, proved to be the most serious deficiency of the

program.

Search, Merge, Disk Functions

The search feature does not work reliably, particu

larly when the string involves as few as three char

acters. For example, on two Model 800 systems a

search for "he" (the string, h + e + space) not only

correctly identified all occurrences of "he," but also

incorrectly located embedded instances of "he" (as

in "wherever") and, worse yet, totally inappropriate

strings (e.g., "Ruth."). Search/replace operations

were similarly plagued. Even when it behaves

properly, global replacement is only semi-automatic:

each "old phrase" must first be located: replacement

with "new phrase" must then be manually verified.

Tab stops are preset to five spaces, and cannot

be altered. This makes the construction of even 4- or

5-coIumn tables of numbers overly cumbersome.

Generally Good Fatal Error Protection

It is generally very difficult for a user to make fatal

errors. The exception to this rule is, however,

important. File deletion is accomplished by simul

taneously pressing OPTION D, followed by a file

name. Even though the contents of the file still

exist on the disk, they arc thereafter forever inac

cessible to the user. For an operation with such

important consequences, it is reasonable to expect

the system to help prevent the user from making

devastating mistakes. Atari DOS requires an affir

mative acknowledge prior to a file deletion. This

feature probably should have been included.

Text requiring no special formatting features

(pagination: underlining; centering; use of super

scripts, subscripts, page numbers, boldface, etc.)

may be printed to an Atari 825, Epson MX80, or

Centronics 737 printers by issuing the command

sequence OPTION P, followed by the filename.

The print routine incorporates defaults for left,

right, top, and bottom margins, proportional

spacing, and right margin justification.

Overriding any of these defaults, or incorpo

rating any of the many special features, requires

the user to embed a command string within the

text file. Features common lo the entire file (e.g.,

placement of page numbers) are indicated on the

first line in the text. Other commands (e.g., for

centering) are embedded as they are needed. Unlike

some other word processors, Textwizard does not

permit underlining on the Epson MX-HO. An ap

proximation to boldface type may be made on the

Epson, but not other printers; this restriction, too,

is odd since Letter Perfect can produce boldface on

all three printers. Generation of superscripts and

subscripts is easy, but the instructions fail to mention

that it cannot be accomplished on the Epson.

Pagination Is Especially Flexible

Arabic numerals may be placed automatically

anywhere on the top or bottom lines of a manu

script. Since pagination may begin with any value,

sections or chapters of a manuscript may be inde

pendently prepared.

A nice feature is the option to print text in

, 
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would speed editing. There is no scrolling abi lity 
which tends to limit the speed with which text can 
be edited. Offsetting this , to some d egree, is the 
ability to mOve through the text in eithe r direction 
using a combination of the OPT ION key and the 
cursor arrow keys. The system is friend ly. It may 
be conceptualized as two major progra ms: one is 
for creating and editing text, and one is for printing 
documents. With very few exceptions, commands to 
the editing component involve only two keystrokes. 

Text formatting and printing functions utili ze 
Atari 's special keyboard controls (i.e. , OPTION , 
SELECT, START) in conjunction with other key
board characters which , when possible, relate to 
the particular function or mode required. For 
example, CTRL + T sends the cursor to the top of 
the page, CTRL + B sends the cursor to the bottom 
of the page; CTRL + M is used to Move tex t, 
CTRL + D to Duplicate text, CTRL + S fo r Search, 
etc. The use of characters such as BACKSP, IN
SERT and editing ARROWS will be familiar to 
Atari users and greatly faci litate ope ration - es pe
ciall y for the word process ing beginner. 

One particular fea ture proved ex tremely 
versati le. M argin control is set, not in inches or 
character widths, but in dol widths. Although this 
necessitates some computation by the use r (150 
dots = approx. I in .), it a llows "fin e tuning" when 
formatting a d ocument; some very creative copy 
can be produced with such a tool. It would be a 
nice touch , perhaps, if Dataso ft supplied a ma rgin 
guage or ruler which trans lated dots into inches 
andlor character widths as a useful additio n to the 
Command Reference Card- which , in itself, is 
very clear and precise. 

One severe problem occurs with the buffer 
operation. There is no protectio n for information 
sto red in the buffer. Thus, inadverte nt loss of text 
can and does happen unless the ope rator takes 
careful note of buffer use. I t seemS best not to 
store text in the buffer for any length of time, but 
rather to use the buffer for simple movement 
operati ons onl y. The lac k of a sc reen display for 
print formatting requires that the printer be used 
each time the operator wishes to see the actual 
formatting of the text. This can account for a sig
nificant loss of time a nd reams of paper being 
gene rated , when the actual formatt ing on the page 
must be seen . One panelist felt that th is, combined 
with an inability to print single pages of a long text 
file , proved to be the most serious d efi ciency of the 
program. 

Search, Merge, Disk Functions 
T he search feature does not work reliably, pa rticu
larly when the string involves as few as three char
acters. For example, on two Model 800 systems a 

search for "he" (the strin g, h + e + space) not onl y 
correctl y identified all occurre nces of "he," but also 
incorrectly loca ted embedded instances of "he" (as 
in "wherever") and . wo rse yet, lotall y inappropri ate 
strings (e.g. , "Ruth ."). Searchlreplace ope rations 
were similarly plagued. Even when it be haves 
properl}f, global replacement is only semi-a uto matic: 
each "old phrase" must nrst be loca ted ; re placement 
with "ne w phrase" must then be manuall y ve rifi ed. 

Tab stops are preset to fi ve spaces, and cannot 
be altered. This makes the construction of even 4- or 
5-column tables of numbers overl y cumbersome. 

GenerCIIlly Good Fatal Error Protection 
It is generall y ver y difncult for a user to make fatal 
errors. The exception to this rule is, however, 
important. File deletion is accomplished by sim ul
taneously press ing OPTION D, fo llowed by a fil e 
name. Even tho ugh the contents of the fil e still 
ex ist on the d isk, they are thereafter forever inac
cess ible to the use r. For an o peratio n with Stich 
important consequences , it is reasonable La expect 
the syste m to help prevent the use r from making 
devasta ting mista kes. Atari DOS requ ires an a ffir
mative acknowled ge prior to a til e deletion. T his 
feature probably should have been included. 

Text requiring nO specia l fo rmatting fea tures 
(pagination ; unde rlining; centerin g ; use o f super
scripts, subscripts, page numbers , boldface , e tc.) 
may be printed to an Ata ri 825, Epson M X80, or 
Centronics 737 printers by issuing the command 
sequence OPTIO N P, followed by the fi lena me. 
The print routine incorpo rates d efau lts for le ft , 
r ight, top, and bottom margins, proportional 
spacing, and right ma rgin justification. 

Overriding an y of these defau lts, or incorpo
rating any of the many special features , requires 
the user to embed a cOlllllland string within the 
text fil e. Features com mo n to the e ntire fil e (e.g. , 
place ment of page numbers) are indicated on the 
first line in the text. Othe r comma nds (e.g. , for 
centering) are embedded as they are needed. Unlike 
sOlne other word processors , Textwizard does not 
permit u nderlining on the Epson MX-80. An ap
proximation to boldface type may be made on the 
Epson. but not oth er printers; this I:estriction , too, 
is odd since Letter Per fect ca ll produce boldface on 
a ll three printers. Generation of supe rscripts and 
subsc ripts is easy , butthe instr uctio ns fail to mention 
that it cannot be accom plished on the Epson. 

Pagination Is Especially Flexible 
Arabic nume rals may be placed automatica ll y 
anywhere on the top o r botto m li nes or a manu
script. Since pagin ation may begin with an y va lue , 
secti ons or chapte rs ofa manusc ript may be inde
pendently prepared. 

A nice feature is the option to prillltext in 


