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usic:S¥STEi™FiOi Mountain

MusicSystem generates the sound of any musical

instrument—real or imagined! Solo or sextet. Rock or

classical. Laid-back or loud. At home, the concert hall,

or the classroom. MusicSystem sets new standards for

computer generated music.

• Works in your Apple®.

• Digital Synthesizer with 16 voices.

• Stereo output.

• Polyphonic—multivoice chords and note sequences.

• Additive synthesis of instruments.

• Waveforms are fully programmable for each voice

to create instrument definitions and music dynamics.

• 35Khz sample rate.

• Frequency resolution is .5Hz steps.

• Graphical input of sheet music with a graphics printer.

• Complete software operating system.

• Graphical music editor using light pen (provided),

game paddles, or keyboard.

• Pre-entered music provided for immediate playing

and enjoyment.

• Thorough documentation and tutorial user's manual.

Drop by your Apple® Dealer and ask to hear "Mountain

Music" for yourself.

suggested retail

H Mountain Computer
INCOHPORATED

300 El Pueblo, Scotts Valley, CA 95066

TWX: 910 598-4504 14081438-6650

The word "Mountain" in Mountain Computer and the logo are trademarks ol Mountain

Computer Inc.

Apple is a Trademark of Apple Computer. Inc.



IF YOU'RE WAITING FOR THE
PRICE OF WORD PROCESSORS
TO FALL WITHIN REASON,

Everyone expected it would happen

sooner or later... with w

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 of 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 WordPro PLUS...

Call us today for the name of the

WordPro PLUS dealer nearest you.

Professional Software Inc.

166 Crescent Road

Needham, MA 02194

(617)444-5224

TELEX: 95 1579

IF YOU'RE WAITING FOR THE 
PRICE OF WORD PROCESSORS 

TO FALL WITHIN REASON, 

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

New, low cost computer technology is 
now available at a fraction 01 what you 
would expect to pay. This technology 
allowed Commodore to introduce the 
new and revolutionary CBM 8032 
Computer. 

Word Pro PLUS turns this new CBM 
8032 Computer into a sophisticated, 
time saving word processing tool. With 
Word Pro PLUS, documents are dis
played on the computer's screen. Edit
ing and last minute revis ions 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! 

TM WOfdPro is a Aeglslered Tradema~ 01 Professional Software. Inc. WordPro was wntIen by SIeve PunIer. 

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

Invest In your office's future .. . 
Invest In WordPro PLUS . .. 
Call us today for the name of the 
Word Pro PLUS dealer nearest you. 

Professional Software Inc. 
166 Crescent Road 
Needham, MA 02194 
(617) 444-5224 
TELEX: 951579 



For the Commodore 8000

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.

For the Commodore 8000 
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Now there is an interact ive 
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 custom ized 
financial statements. Up to 
1000 accounts and up to 
99 departments. 
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Series Computer System

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

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

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.

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.

See your nearest

Commodore dealer for

a demonstration.

CMS Software Systems
2204 Camp David Mesquite, TX. 75149 214 285-3581

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 

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 

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. 

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. 

eMS Software Systems 
2204 Camp David Mesquite, TX. 75149 214 285-3581 



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

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.

p
CONSUMER^ 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. 
Highest capacity avai lable. 
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 wit hout 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 - . 

supports severa l 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 w ith Applesoft. If some
ing 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. 

A OIVlSlon of Microsoft Inc. 
10700 Northup Way · Bellevue. WA 98004 
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Win $25,000 in cash,

plus prizes and an ATARI STAR

by entering your software in

the ATARI"ASAP competition.

ATARI is looking for some of

the greatest software from the

brightest stars in the software field.

-And naturally, we're willing to re

ward you for it.

Even- three months, ATARI

will be presenting ATARI STARS to

the writers of software programs

judged first,second and third place

in the following categories: con

sumer (including entertainment,

personal interest and develop

ment); education; home business

(personal finance and record keep

ing); and system software. The de

cision of the ATARI judges is final.

Quarterly prizes will be from

$750 to $3,000 worth* ofselected

Win $25,000 in cash, 
plus prizes and an ATARI STAR 

by entering your software in 
the ATARI® ASAP competition. 

ATARI is looking for some of 
the · t software from the 

stars in the sofm·are fI eld. 
naturally} we're \vi lling to reo 

ward you for it. 
Every three months, ATAR I 

wi ll be presenting ATARl STARS to 
the writers of software programs 
judged first, second and thi rd place 
in the following categories: con· 
sumer ( including entertainment, 
personal interest and de\·elop· 
ment); education; home business 
(personal finance and record keep
ing); and system software. The de
cision of the ATARl judges is final. 

Quanerly prizes will be from 
$750 to $3,000 wonh " o f selected 



ATARI products and an ATARI STAR.

The annual Grand Prize will be the

coveted Super Star trophy and

$25,000 in cash?*

To be eligible, your software

idea must be submitted to and

published in the ATARI

Program Exchange cata

log. Submit your pro

gram on the official

entry form which we'll

rush to you if you send

in the attached coupon.

The ATARI STAR

Awards are in addition

to the percentage of rev

enues you will automat

ically be entitled to as

a result of sales of your software

programs in the ATARI Program

Exchange.

If you're a stai; ATARI wants
to reward you. Send in the coupon

today, or call toll-free 800-538-1862,

in California 800-672-

1850, and you could be

the proud winner of an

ATARI ASAP STAR Tro

phy, and some great

ATARI prizes.

•Based on manufacturer's sug
gested retail price.

Taxes are the sole responsibil
ity of the winner. Void where pro

hibited by law. Winners will be
notified by mail. ATARI employees

and their families are not eligible.

For more contest details, call the
toll-free numbers.E 1981 ATARI, inc.

For more contest details, cad 800-538-
1862, in California 800-672-1850.

Send to: ATARI Software Acquisition

Program. 1196 Borregas, PO.
Box 427. Sunnyvale. CA 94086

Yes, I want to enter the ATARI ASAP com
petition. Please rush me my entry form.

Name

Address

City

State/Zip „__

A
ATARI

We've Brought
The ComputerAgeHome:

ATARI products and an ATARI STAR. a result of sa les of your software 
The annual Grand Prize ,,~ ll be the programs in the ATAR I Program 
cOI·eted Supe r Star trophy and Exchange. 
$25,000 in cash~· If you're a stal; ATARI ,,·ants 

To be e ligible, your software to reward you. Send in the coupon 
idea must be submitted to and today, or call toll-free 800-538-1862, 
published in the ATARI ------;;. in Ca li fornia 800 -672 -
Program Exchange cala- .~~ 1850, al1d you could be 
log. Sub mi t your pro- ,.,.,.. ~ the proud "~nner of an 
gram o n the offic ia l ATAR I ASAP STAR Tro-
entry form which we'll p hy, and some grea t 
rush to you if you send ATARI prizes. 
in the artached coupon. 

The ATAR I STAR 
Awards are in addition 
to the percentage of rev
enues you ~ll automat
ically be enti tled to as 

· Based on manufacturer's sug
gested reta il price. 

MoTaxesare the sole responsIbil
ity of the winner. Void where pro
hibited by law. Winners will be 
notified by mail. ATARI employees 
and their families are not eligible. 
For more contest detai ls, call the 
toll·free numbers~ 1981 ATARI.INC. 

r------------------
For more contest details, ca ll 800-538-
1862, in California 800-672-1850. 
Send to: ATARr Software Acquisition 

Program. 1196 Borregas, P.O. 
Box 427, Sunnyvale, CA 94086 

Yes. I want to enter the ATARJ ASAP com
petition. Please rush me my entry form. 
Name' __________ _ 

Address' _________ _ 
CitYI ___________ _ 

State/Zip, _________ _ 

We've Brought 
The Computer Age Home." 
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Professional Software Introduces

POWER

by Brad Templeton

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 POWEH 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 POWER., TO YOUR $89 •96 
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BASIC Interpreter. Designed for the CBM BASIC 
user, POWER contains special editing, programming, 
and softwa re debugging tools not fo und in any other 
microcomputer BASIC. POWER is easy to use and is 
sold complete with a fu ll operator's manual written by 
Jim Butterfield. 

POWER's special keyboard 'instant action' features 
and additional commands make up for, and go beyond 
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include auto line numbering, tracing, single stepping 
through programs, line renumbering, and definition 
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new "stick-on" keycap labels. The cursor movement 
keys are enha nced by the addit ion 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. 
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166 Crescent Road 
Needham, MA 02194 

Tel: (617) 444-5224 Telex #951579 
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Injunctions, Injunctions, And More Injunctions

Atari, Inc., Goes To War

And I'm not talking about the popular Eastern

Front WW II simulation, either. If you picked up a

computer magazine recently, you couldn't help

noticing the full-page software piracy ads Atari

Personal Computer Systems has been running

everywhere. Atari has been moving quickly and

quietly against major and minor software vendors

whose products step on the toes of Atari arcade

games.

One vendor on the West coast, recently losing a

round of injunctions and counter-injunctions,

serves as a case in point. The popular game, devel
oped by the vendor from "scratch" for the Atari

computer, mirrors in part a very successful Atari

arcade game. Does Atari, Inc. have the software

out for the personal computers? Well no, but that's

not the point. In spite of the fact that the computer

version of the game is significantly expanded,

quite original in coding (there was none before this

version), and rumored to be a real pleasure, the

current state of software law appears to side with
Atari ... at least it did at the end of the current

round of claims. The visual image and theme of

the game are decidedly Atari's, thus we end up
with protection based to some extent on concept.

Pure and simple.

Let The Vendor Beware

The way we hear it, Atari informed these vendors

that they would have to stop the sale or distribution

of this software. The vendors pointed out that they
had developed the game and its program code

originally, etc... To no avail, it turned out; Atari
obtained an injunction to halt distribution. The

vendors asked Atari to license the game to them,

thus generating royalties For Atari, and permitting
the vendors to pursue sale and distribution. Atari

said no, but did apparently ask the vendors if they
would consider developing a version of the game

for Atari! Predictably enough, the vendors de
clined, and went to court, obtaining an injunction

allowing sale and distribution. Whereupon, Atari
went back and emerged victorious, for the moment,

quashing that injunction (I believe that was Round

2?), and obtaining the one that's currently in force

(Round 3?).

Then Linda Turned To John And ...

First of all, I fully support Atari's right to protect

their proprietary software. That principle has to be

firmly embedded in the computer industry to

allow it to grow and nurture even more exciting

future growth. But there does seem to be a grey

area here which needs to be more fully explored. I

suspect, with this recent flurry of legal activity, that

the screen is becoming cloudy, as it were. I assume

no one is arguing whether this game is original,

unique program code. I assume no one argues that

it took months to develop, perfect, refine, and yes,

enhance.

So, we're back to concept, visual image, style of

presentation... Would it have made any difference

if the imagery had been uniquely different.-' Can it

be? I mean there are only so many ways to program

an arcade style game on a 10 or 12 inch screen.

One begins with chasers and chasees, and proceeds

from there. The general form is that chasers have

sophisticated weaponry, and grow more sophisti

cated as the game progresses (we call these "skill

levels"). Chasees have various means of fighting

back. And that, with allowance for creative vari

ation, is the backbone of computer-based gaming,

arcade style.

At this point in the analysis, we're several

stages removed from actual program code. Its

uniqueness has become moot for the moment. In

this case there is no computer software to check
against the twice-released game. Atari hasn't devel

oped it yet. If the existing game is a direct "copy"

of the Atari arcade game, I would guess they'll end

up the winners, and software vendors will be a bit

wiser for it.

Let The Good Times Scroll

Here's the danger of it ... depending on the tight
ness of court interpretations of this portion of the

fight, we're leery of ending up in a situation so

broadly defined it defeats "competitive" gaming.

Given that we're arguing concepts and imagery,

rather than written program code and precisely

comparable listings, a broad interpretation of the

rights to "player-missile graphics" would cripple

the software industry, leaving access to a few. I hose

few, at this point, would be the companies currently

holding the reins on the arcade market. Two big

gies, by the way, are Atari and Commodore. Com-
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Right for the time. Finally
someone invented an RS-232C

compatible calendar/clock system,

complete with 6-digit display...
and selling for only $249. Hayes
did it!

Introducing the Hayes Stack

Chronograph, the newest addition
to the Hayes Stack microcomputer
component series. It allows your

computer to accurately record all

of your system activities by date

and time... down to the second.

Thanks to a battery back-up sys
tem, you never have to reset the

time when your computer is off,

and it will keep on ticking even when

there's a power failure. A write-

protect switch prevents accidental

Microcomputer Component Systems

changing of day, date or time.

Rightforthejob. The Hayes
Stack Chronograph is ideal for any

home or business application re

quiring accurate timekeeping. Use

it for timing everything from lights,

burglar alarms, or sprinkler systems

.. .to sending mail electronically

(with the Hayes Stack auto-dial

Smartmodem and your computer)

■ ■ ■ fogging and recording reports
or time-sharing access time...

and batching all your messages

to send at night, \jvhen rates are
lowest. Chronograph helps do
it all.

And Chronograph stacks

up. Keep your computer system

up-to-date with the Hayes stack-

ables, including the RS-232C com

patible Smartmodem, the most

sophisticated 300-baud originate/
answer modem you can buy And

yet, it's probably the easiest to
use too.

The Hayes Stack Chronograph

and Smartmodem are available

wherever fine computerproducts are
sold. It's

time. And

it's now.

The Hayes Stack Chronograph.
There's no better time.

Hayes Microcomputer Products, Inc. 5835 Peachtree Corners East, Norcross, Georgia 30092 404/449-8791
Hayes Stack ,$ a trademark ol Hayes Microcomputer Products. Inc. & Hayes Microcomputer Products. Inc.

Hayes Microcomputer Products, Inc. 5835 Peachlree Corners Easl, Norcross, Georgia 30092 404/ 449·8791 
Hayes Stack (s a trademark 01 Hayes Microcomputer PrOducts. Inc ~ Hayes M,cmcomputer Products. Inc 



modore, you see, has the right to produce all Bally

arcade games for the new VIC-20.

We're confident the courts would not allow a

TV producer to claim proprietary rights to "soap

operas," police shows, or westerns. Let's hope the

situation that's just now shaping up in the computer

gaming industry will avoid the same undue con

straints, while protecting the rights of all.

An Apology, And A New Year

Our 1982 production schedule is finalized and, as

you should discover with this issue, we're back on

schedule. You should be receiving your magazine
around the first of the cover date month (or perhaps

a bit earlier). That's the way we want it. Never
quite wishing to bow to the needs of newsstand

distribution overseas, we don't see much point in

sending you the February issue in December. We'll

stay on this schedule now, our production depart

ment is rolling along, and COMPUTE! grows on.

And, oh yes, the next time we schedule publication

of a book, we'll know whereof we speak when we

calculate our production time! Thanks for your

patience.

Best wishes for a happy and productive New

Year from all of us at COMPUTE!

Mathematics, Basic Skills

Paper Exercises in Arithmetic

For use with

■PET/CBM Computer & Printer

plus

Compatible Disk System

The Teacher's Aide

Computerprograms designedfor use by the classroom teacher as

a primary source of exercises in mathematics, husk skills.

Through simple question and answer, and with the use of only

one computerSystem, a teacher maysatisfy nit individualized, in-

class and homework requirements for drill in arithmetic.

Students work directly upon exercise sheets. Difficulty level is

easily adjustable. Answers are always provided. 23 programs

included, covering integers, decimals, fractions, percent and

much motv.

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 \% sales tux.)

Please add $7.50farpostage and bundling.

T'Aide Software Company

P.O. Box 65

El Mirage, Arizona 85355
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of a book, we' ll know whereof we speak when we 
calculate our production ti me! Thanks for ),our 
patience. 

Best wishes fo r a happ)' and productive New 
Yea r from all of us at CO~!'UTE! © 

Mn.lbetlUJlics, BRSic Skills 

.- ':!'!! =--
p.,per Exercises in Arithmetic 

For lise wit/) 
'PET/ CBM Compli ler & Prln/(!l" 

plus 
Compatible Disk System 

The TellCber's Aide 
Computerprograms designed/or IISI! b)' r/Jec/assyoom teacbertl$ 
( I p"'iwary source oj exercises in matbema/ics, basic skills. 
7hrrJ/lgb simple question fllld fIIISU-et; ({I/(I witb fbe lise of Dilly 
olle campul!'!" 5)'51£'111, (I teacbl.'1· nlaysalls!JlaJllmlillidlUilized, I". 
c:lass (l1If1 /)umeu1o,.k requirements for (biff ill mitlmtelic. 
Studell ts //Iork directly upon exercise sbeels. Difficulty level Is 
easi(J' adjuslllble. Answers are a/trays protJided. 23 pmgrams 
illcluded, COll(!riug illleg(>rS, decimals, fractious, percellt and 
utile/) IIIrll1:, 

On Disk $99.99 

Algebrn. 
Explicitly Produc:ed Exercises in AigebrR 

Sixteen programs III l"war ami fractio l/al equatiolls, simulta· 
,WOIIS ltq l((IIi()fIs, qllmlmlics, signed alld cO ff/ph'x mal/bel' 
(tI7lJ)fIwllc. 

On Disk $99.99 
(An::wU/ nos/de/liS pltYlSt' mld ·I X still's 11IX ) 
Ille(/s(' (Uftl S I . 50 for {JosWI-W (/1/(1 b(mdlillg. 

T'AUle SoftwRre CompRny 
P.O. Box 65 

El MirRge, ArizonR 85335 



With the Hayes direct-connect

Micromodem IITMyour Apple II can

communicate by phone with the

outside world. You can access in

formation networks like
The Source for a variety

of business and personal

applications, exchange

programs with friends rniCf

anywhere in North ^.. . f
America, and

even use your

Apple II when

you're away

from your home
or office.

Dependable. The

Micromodem II is so dependable

it comes with a two-year limited

warranty. That's another reason

why it's the largest selling direct-
connect modem for Apple II

computers.

Programmable.

Automatic dialing

and answering?

Of course! We in-

5^Uf2J££ elude programs on
disk that dial phone

i numbers for you,

d messageswhileyoure
away, and much more!

Complete. You
get everything

you need to com

municate with other Bell

103 compatible modems at 110

or 300 baud. The serial interface

is built-in, and we even include our

FCC-approved Microcoupler1"
that plugs directly into any modu

lar telephone jack in the U.S. -

you don't even need the phone!

S-100, too. The Hayes

Micromodem 100 gives S-100

microcomputers all the advan

tages of our Micromodem II!

Put the outside world inside
your computer with a data com

munications system from Hayes.

Available at computer stores na

tionwide—call

or write for the

i location near

est you. And

don't settle for anything less
than Hayes.

TheHayes Micromodem II

opensupyourApple Uto the outside world

HayeS Microcomputer PrOdUCtS InC. 5835 Peacfitree Corners East. Norcross. Georgia 30092 (404) 449-8791

Miaomodem II Mrcromodem 100 and Microcoupler are trademarks ol Hayes Microcomputer Products Inc.

•TM Apple Computer Inc. Micromodem II can also be used wtih the Bell & Howell computer. © 198! Hayes Microcomputer Products Inc.

Hayes Microcomputer Products Inc. 5835 Peachtree Corners East. Norcross. Georgia 30092(404) 449.8791 

Mlcromodem II MICtomodem 100 and MICtocoupler are trademarks 01 Hayes MICrOCOmputer Products Inc . 
• TM Apple Computer Inc MICtomodem II can also be used with the Bell & Howell computer. ~ 1981 Hayes MocrOCOtnpuler Products Inc 
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Ask The

Readers
Robert Lock, Richard Mansfield

And Readers

If you have any questions (or answers to the ques

tions printed below) please write to: Ask The

Readers, COMPUTE! Magazine, P.O. Box 5406,

Greensboro, NC 27403.

Answers

"There is a small design flaw in the way that Commodore

BASIC chains between programs. Thepaw is small, but.

will result in certain strings disappearing (and being

replaced by a string ofBASIC tokens).

Strings defined in a program as a constant (i.e.

A$ = "Hello") are not allocated space in RAM. The

pointer to that siring points back into the program to the

line containing the literal. This is normally fine, but

when the program chains into another program, the

string pointers now point to some piece of your new pro

gram. Now what?

The solution is to not use any strings assigned as a

constant. The assignment above should be replaced by

AS = "Hello" + " ". The null concatenation insures that

BASIC will copy the string to RAM somewhere, and it

will still exist after chaining to the next routine. Please

note that DATA statements count as constants in this

context. Use READ A$:A$ = A$ + " " to copy the string

to upper RAM.

This is all wasteful ifyou do not chain to other

routines, or ifyou don't use the old variables in the new
routine, but be careful. Certain tokens (like RETURN)

will redefine the character set or window size, a real

problem ifyou don't realize why it happened."

Michael SchafTer

"7 would like to respond to the question raised in "Ask

The Readers" COMPUTE! #16. regarding the future of

the 6502. I keep hoping some manufacturer will do a 16

bit version of the 6502 ...as good as the 6809 seems to

be, it is still a traumatic switch for those who have cut

their teeth on the 6502, to say nothing ofthe software and

hardware investment in the 6502 machines. To me, this

shift to the 6809 seems more like a lateral — rather than

a forward-looking movefor the future.

IfI must switch, my choice would be to opt fora 16

bit machine such as the 68000. Then my present 6502
unit would become a smart terminal to access the power of

the 16 bit unit. In the interim, maybe some clever and
enterprising reader will create a dual (parallel operation ?)

6502 machine lo emulate 16 bit operation.

I believe that if there must be a change (and there

will be, as progress demands) then COMPUTE! magazine

will demonstrate immeasurable foresight by choosing to

lead the way into the 16 bit personal computer world.

Dr. Charles DeSantis

"/ have been following the discussions about 'software

piracy' in various publications and I am quite impressed

with the arguments about 'protection' vs. lbackupability.'

I'm in favor of the backupists in general. As the. King oj

Siam is reputed to have said, 'Is a puzzlement!'

I kind of hate to do this, but all of the discussion so

far has left out one other part of the problem. I have a

PET 2001 with Upgrade ROM. There is a lot ofgood

software out therefor the Apple, Atari, and others that I

can'tjust LOAD and RUN. Say I have a friend with an

Apple. He bought a $200 program that I covet. If I

convert it to PET and use it, I'm a pirate? I certainly

won't buy it unconverted and, after all that work, I'm in

no mood to pay the producer... After all, he ignored me! I

don't knoxc the answer to this searing, burning question

either, but I thought I could stir the pot with it.

I'm looking forward to the articles about the 2.1 and

2.5 DOS. Let me throw in one thing that I've learned the

hard way. COPYD0 TO Dl doesn't work in DOS 2.5

unless both disks have the same ID! During the copy

sequence, if the next source program is cataloged on a

different Directory block, you get DISK ID ERROR. In

partial answer to M.J. Band, the U3 through U9 com

mands access RAM locations where you can put disk

control programs ofyour own. Ifyou knew the disk envir

onment. The possibilities are fascinating! For instance, a

sort routine could be put in there which would presort the

output ofyourfile while the PET did other work. Or

maybe one that would recognize only CHR$(13) as a

delimiter so you wouldn't have to use all those CETs to

recover ordinary text with commas in it. (Make that

delimiter an option, I have a program that doesn't put

RETURNS at the end of a line, just CHR$(29)s at the

beginning. It's in ROM, I can'tfix it.)"

R. Vanderbilt Foster

Questions

"/ had read that you may double your disk's holding

capacity by cutting out the proper notches on the backside

ofyour disk's envelope. So, I grabbed my Wabash single

density disks, a scissor and went snipping away. Several

problems arose after trying to use the backsides on my

Atari 810 disk drive. First I received many 144 errors

(device done) whileformatting the disk under DOS 2.0S,

but successful (I thought) under DOS 1. My second

problem occurred when Ifailed to be able to copy any files

to disk. I had the speed and head pressure adjusted but

still no luck."

Thomas M. Krischan
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Robert Lock Richard Mansfield 
And Readers 

I f you have any questions (o r answers to the ques
tions primed below) please write to: As k T he 
Readers, COMPUTE! Magazine , P.O . Box 5406, 
Greensboro, NC 27403. 

Answers 
"There is a small design flaw in the wa), Ihal Commodore 
BASIC chaills belween programs. Th e fla w is small, blll. 
will resllll in cerlain slrings disappearing (and being 
replaced b), a sl,·ing of BASIC tokens). 

Strings defined in a program as a coT/slanl (i .e. 
A$ = "H ello") aTe nol allocated space in R AM. The 
poinlerlo Ihal string poillis back into Ihe prog ram to Ihe 
line conlaining the literal. This is normall), fine, bul 
when the program chains into another program, Ihe 
siring pointers now /)oinl to some piece of )'our new pro
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10 upper R AJ',,/. 
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problem if )'ou dOll't realize wh), it happened." 

Michael Schaffe r 

"I would like to reslJOlld 10 Ihe question mised in "Ask 
The R eaders," COMPUTE! # 16, regardillg Ihe fUlure of 
Ihe 6502. I keel) hoping so me manufacl.urer will do a 16 
bit version of the 6502 ... as good as Ihe 6809 seems to 
be, it is slill a lraumatic switch for those who have cut 
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will be, as prog ress demands) then COMPUTE! magazine 
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Dr. Charles DeSantis 

"I have been following Ihe discussions aboul 'software 
pimcy'in various IJllblications and I am quile impressed 
with the argumenls aboul '/lroteclion' vs. 'backupabilit),.' 
I'm in favor of Ihe backupists in general. As the King of 
Siam is reputed to have said, 'Is a pUlllement! ' 

I kind of hate to do this, but all of the discussion so 
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software out Ihere for Ihe ANle, Atari, and olhers thai I 
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2 .5 DOS. Lei me Ihrow in aile thing Ihal I've leamed Ihe 
hanl way. COPYDO TO D1 doesll 't work ill DOS 2 .5 
unless bolh disks have the same ID! DUTing Ihe COl)' 
sequellce, iflhe Il exl SO ltrce progralll is calaloged all a 
differenl Directol)' block, )'OU gel DISK ID ERROR. In 
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lIlands access RAM localions where )'ou call pul disk 
control programs of )'Ollr own. If )'ou knew Ihe disk ellv ir
onment. Till' /Jossibilities are fascinating.' For instance, a 
son rOlilille could be pili in there which wou ld presorllhe 
ollipul of),ourfile whi'" Ihe PET did olher work. Or 
maybe one that wOlild recognize 011.1)' CH R$( 13) as a 
delimiter so )'ou wouldn't lw.ve to "USe allihose GETs 10 
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delimiler aIL oplion, I have a programlhal doesll'I IJIII 
RETURNS allhe l'IId o( a lille,jllsl CI-I R$(29)s allhe 
beginning. It 's in ROM , I can'l fix it.)" 

R. Vanderbilt Foster 

QuestIons 
"I had read Ihat ),O llma), double ),our disk·s holding 
capacit), b)' cuu ing oullhe propernolches ollihe backside 
of your disk 's mvelo/)e. So, I grabbed m)' Wabash single 
densil)' disks, a scissor fllld wenl snip/)ing aWIl)' . SeT/I'ral 
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10 disk. I had Ihe sl)eed al1d head pressllre adjusled bill 
still 110 luck. " 

Thomas M. Krischan 
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JINSAM
Data Managerselected byNASA, KennedySpace Center

SAVETIME! SAVE MONEY!

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 lined 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.

JINSAM 8.2, NEW FOR "82 expands 8.0

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+, 4,4+, 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 field

with any word, number or phrase. Sum multiple

fields in each record or running sum of single field

in all 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 cardB 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 FREEDOMOF 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, Person 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). It is a "grandfather" in this

young field. JINSAM EXECUTIVE will lie the

third generation in development. All JINSAM

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.

See your local dealer for a demonstration.

JINSAM it a trademark ofJINI MICRO-SYSTEMS, Inc.

WordPro is ■ (ndtnvk of Profciiional Software, Inc.

VisiCalc is a trademark of Professional Software, Inc.

CBM i» a trademark of Coaimodorr Butim-si Macbinn, Inc.

JINSAM Data Manager

... Additional Information and nearest dealer

.... Newsletter Subscription <$5 US/38 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 27 4C • 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 
l00's of thousands of $ 

"Much more powerful than 
you can imagine!" 

Robert Baker 
Kilobaud Microcomputing 

IINSAM is an integrated system. It makes it 
easy to use your infonnation to its fullest No more 
will hundreds of valuable hours be spent searching 
or analyzing needed information nor re-entering 
information for various reports. 

IINSAM transfonns 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 othe r software/ hardware 
costs. Riley County. Kansas also selected JINSAM 
8.0 and saved approximately $90,000 over other 
softwarelhardware costs. 

JlNSAM is designed for you. It is forgivi ng. 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 incl udes aulO recall, and de leting 
re<:ords is'easy and the space is reclaimed. JINSAM 
includes TWO FREE accessories for reports and 
labels. You have unlimited report formats with 
swnming and lined up deci[nals 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 repon. ge neration fo r any CBM 
computer with CBM 2040 disk drive. It feat ures 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 son. of 1000 
records in 15 seconds: compaction/expansion of 
information, automatic list maintainancc, unlimited 
number offields, unlimited record length and much 
more. 

JINSAM 8.0 for CBM 8000 series has all 4.0 
features plus unlimited sort, horizontal fonnat. and 
search by key or record number. 

JINSAM 8.2, NEW FOR '82 expands 8.0 
capabilities by adding information search by word, 
key or record number and machine language print. 
fonnat 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 infonnation 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 busines$ pack-. 
ages for your Gi l. NR. AlP needs. We announce 
the availability of modules and enhancements in 
J INSAM's quan.erly newsletter'. 

WORDPROPACK - Intelligent interface for 
WordPro 3. 3+, 4, 4+. creates lists ofinfonnation 
from JINSAM files. It allows up to 10 conditions 
based on each item of infonnation. Produce indi
vidualized letters, report cards, special reports, 
checks, invoices, etc. 

MULTI-LABEL - PrinlS multiple labels per 
record with up to 2 lines for messages and 
consecutive numbering. Produce inventory, ca:Jtio 
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 field 
with any word. number or phrase. Sum multiple 
fields in each record or runni ng sum of single fie ld 
in all records. Extract information or effect 
pennanent change. Replace in the same field or 
place in a waiting field. 

DESCRIPTIVE STATPACK - Detennme 
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Although it is possible, in theory, to record on both

sides of ordinary disks, it is not a good idea. Some

disks are designed to be "double-sided" and provi

sions are made to thicken and strengthen the disk

so that the recordings on each side will not interfere

with one another. "Print-through," where the

information being magnetized on one side also

appears on the second side, can obviously play

havoc with whatever was already on the second
side.

In addition, disk surfaces are so delicate that a

single cigarette ash, floating onto the disk, can

render it useless. This would suggest that cutting

holes in the outer envelope might deform the

surface, or worse. One final drawback: attached to

the inner surface of the envelope is a soft, textured

fabric designed to trap any stray particles and keep

them off the disk surface. Using the opposite disk

side causes it to spin in the opposite direction,

dislodging and redepositing any foreign matter

back onto the surface.

"This is first andforemost a great big thank you letter.

Thank you for existing so that numbskulls like me have a

place to turn to in their ignorance.

Last winter I wrote another computer magazine a

letter deploring the dearth ofPET material in their

columns. Almost as soon as the issue with my letter in it hit

the post-boxes, I was inundated by lettersfrom helpful

guys (especially Jim Bufterfield) who turned me on to you

all. Thank goodness! Wish I had the time to thank each of
them individually.

One big cloud still hangs over my head though. Why

does everybody have to be so much smarter than I? Acro

nymsfly all over the place in everything I read. And a

body would think that you all were more at home inside

your PET than you are in your own living rooms. When

I open up my 2001, I'm lucky if I can tell backfrom

front! Is there any way short of becoming an electronics

wizardfor us above referenced numbskulls to get to know

what you all are talking so glibly about ? Tell me please,
how do I get to address $A000 from here?

A kind word which you may wish to pass on to your

advertisers is this: Ifyou want us numbskulls to buy your

products, stop writing your ads in shorthand!"
J. Paul Morris

We strive to provide articles and programs which

are clearly written and easily utilized by all readers.

Nevertheless, computer terms are confusing and

new ones are added every year. One solution is to

buy a dictionary of microcomputer terms — most
bookstores carry several. From time to time, we

reprint glossaries and we include a number of

articles each month which are, essentially, tutorial.

Also, "The Beginners Page" explores a different

subject each month (this month it's loops) with

extensive definitions of terms and example pro

grams. Finally, "Ask The Readers" itself has become

a popular forum for the exchange of information.

"How can you get access to all 48K ofmemory in a 48K

Atari? Is it possible to write a self-booting program (some

how) -which doesn't need to use a cartridge at all? Or is

there a way to remove the cartridge while in DOS, load

the object code in binaryform, and execute it directly?"

Rick Grosckiewicz

When you remove the cartridge from a 48K Atari,

the top 8K is accessible as RAM, but without a

programming language, how do you use it? You

can use 6502 "machine language" in which pro

grams can be written to "boot" (automatically load)

in when the computer is turned on. They can be in

the form of a cassette boot (see "SHOOT," COM

PUTE! #16) or with DOS as an AUTORUN.SYS

file. Commercial software such as Microsoft BASIC,

Visicalc, or BASIC A 4- all can use this extra RAM.

There is more information on this in the DOS

Manuals and in COMPUTE!V Atari Gazette.

'7 would like to know where I can get a list offurniture

manufacturers who make desks to house my Atari 800

and peripherals."

Robert Fersch ®

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 /, J
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Further Ramblings On The Mind ...

When I first started reading Douglas Hofstadter's

book, Goedel, Escher and Bach, I thought I would be

lucky to finish reading it by 1990. While the book is

fascinating and I pick ii up from rime to time. I

have had to set. it aside for more pressing matters.

It was thus with some trepidation that I bought a

copy o{The Mind's /, a recently published book

(Basic Books) by Douglas Hofsladter and Daniel

Dennett.

Hofstadter's field is artificial intelligence, and

Dennett's is philosophy. Dennett recently published

a collection of his essays on cpistemology {Brain

storms, Philosophical Essays on Mind and Psychology,

MIT Press). It appeared that these iwo powerhouse

thinkers decided to collaborate on a book which

covered an area of immense interest to each of

ihem — the nature of the mind.

At first glance. Mind's I appears lo be a collec

tion of articles from various sources, each ol which

deals with one perspective on the concept of the

mind. Hofsladter's and Dennett's notes after each

article provide a cohesive framework which helps

the book bang together. For example, Alan Turing's

landmark article "'Computing Machinery and

Intelligence," in which ihe famous Turing test is

described, is followed by "The ruling Test: A

Coffeehouse Conversation," an article I [ofstadter

first published in Scientific American.

The Turing Test

Turing's test, in its simplest form, has an experi

menter sitting at two terminals — one of which is

connected to a computer and the other oi which is

connected to a similar terminal manned by another

human being. The experimenter is free to direct

questions through each terminal and is supposed

to deduce, from the responses, which terminal is

connected to the computer. Turing suggested that

if the experimenter is not able lo do this reliably,

then we can say that the computer is, in fact, think

ing.

... he concentrates in

the idea that the mind

is an intentional

system...

In Hofsladter's article, the issue is raised as to

whether a good simulation of thinking is the same

thing as thinking itself. This theme recurrs several

times in the book and is not easily answered.

The collection of articles in this book cover the

concept of the mind from a multitude of ap

proaches. Hofstadter and Dennett provide a bal

anced picture. The strict reductionist view of life

and mind resulting from a seething molecular

soup in which small units, accidentally formed, are

subjected to fierce competition for resources with

which to replicate, is presented by an excerpt from

Richard Dawkin's book. The Selfish Gene. A more

mysterious quality for the mind is suggested by

Harold Morowitz'sarticle "Rediscovering the Mind"

which first appeared in Psychology Today. One cannot

help but be struck by the tremendous diversity of

opinion expressed in this book. There is something

lo please and infuriate any reader, regardless oi

his or her philosophical leanings.

The function of this book is less lo present a

particular view than lo raise the level of conversa

tion about the topic. After all, it is senseless to ask if

machines can think when we have yet lo agree on

just what thinking or consciousness is.

Dennett's book. Brainstorms, has a different

goal. The collection of essays in this book are de

signed to elucidate Dennett's own philosophical

view of the mind — a view which is aided by the

experimental evidence being accumulated in many

fields. His theory differs from other models in

important ways. The physical model of the mind.

for example, implies that when two creatures have

the same thought in common (e.g.. the belief that

snow is white), then they have something physical

in common too (their brains are in the same physical

state). This is extremely unlikely, as Dennett

points out.
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Intentional Systems

His theory does not deny the possibility of a corre

spondence between mental and physical states.

Instead he concentrates on the idea that the mind

is an intentional system — one whose behaviour can,

at least sometimes, be explained and predicted by

treating it as though it had beliefs and desires.

1 f one looks only at external views ofthe system,

it is logical to ask if this model applies to machines

as well as to human minds. Consider a computer

programmed to play chess. One can examine this

system from three perspectives. By taking the

design stance^ one can predict the game's behavior

by knowing the details of the computer and its

program. As long as the system behaves as pro

grammed, predictions made from this analysis will

be true. This stance is most useful when dealing

with simple systems (strike a match and it will light).

The physical stance bases predictions on the actual

physical state of the system, and then uses the laws

of nature to predict what will happen next. This

approach is most difficult lo apply to a machine as

complex as a digital computer.

Chess playing computers are practically inac

cessible to prediction from either the design or

physical stance. Even their own designers would

have a hard time describing these machine's be

havior from the design stance. The best strategy

for someone playing against such a machine is to

treat it as if it followed the rules and goals of chess.

One assumes that the computer will both function

as designed and that it will "choose" the most op

timal move.

This attribution of rationality to the system is

the cornerstone of the intentional stance. One pre

dicts behavior in such systems by assuming them to

possess certain information and to be directed by

certain goals. This ascription of beliefs and desires to

machines appears to suggest that machines are

capable of "thought."

The aspect of Dennett's argument which I

find most appealing is its reluctance to tackle

thought on a microscopic scale. As long as he is

able to deduce the characteristics of a system from

its behavior, he is unlikely to gel much criticism

from any of us who feel that it is nonsense to suggest

that machines are capable of what we, as humans,

would call consciousness or thought.

Both The Mind's I and Brainstorms are fasci

nating books. You should approach them cauliously

— they are not light reading. You might decide

that the real issue is not whether machines are

capable of thought, but just what constitutes

thought in the first place. ©

NOW COMMODORE TALKS. AND LISTENS.

COCN1VOX VIO-1002 is a speech recognition and voice output peripheral lot Com-
nxxlure computers. It often state-of-the-art capabilities with pleasant sounding natur

al vnkf iiul|)iil and recognition performance equal '<i 'hal of unit* costing many times

more. It* capabilities. the very affordable price anil its variety of lisa makes it a ""must

haw" peripheral.

Many uses

With COGN1VOX your imagination is nnt the limit, as the saying goes. It is the

starting point. Use if for data entry when the hands aiid'or eyes arc busy. As an educa
tions) tool. As an aid to the handicapped. Or as a foreign laneuagc ttanslalor. a sound

effects generator, a telephone dialing device, an answering machine, ■ talking calcula
tor or dock, Uw it in conjunction with the IEEE 4R8 port to control by voice In-

ttruincnti, plotters. t«l systems. And all these devices can talk back to you telling you
Uirii readings, alarm conditions, even their names. Or ilsp i! with a BSH controller In

terface (sec Compute, Oct. SI) to control by voice lights and appliances in the house.

Some specifications.

COGNIVOX can be trained to recognize words or short phrases drawn from a voca
bulary of up lo 32entries chosen by the user. To train COGNIVOX to your vncabularj.

all you have to do Is repeat tin' entries three limes al the prompting of the computer.
Tin'' voice output vocabulary can also have up to 12 words or phra.scs uf your choice.

Data rate is apprmimalclj 700 bytes per word. Vocahularies can be Stored and recalled
from disk, giving in effect unlimited selection of entries.

fJOCNlVOJf VIO-1002 will work with all Commodore computers (old. new and

nuwcr ROMs) with at least I6K of RAM. It comes complete with assembled and tested
hardware in a quality instrument case, speaker/amplifier, power supply, microphone,

(■avcttc with software and detailed user manual.

Knsy lo use

All you nerd lo Ret COCNIVOX up and running is to plug it in the usn port and
Iliad "in- uf the programs supplied. Load the demon program and start talking to your

computer right away. Or load one of the Raines and discover the macie of voice con

trol.
It is ra\\ to write your own talking and listening programs too. A single statement in

HASH! Is all thai you need lo say or to recognize a word. Full instructions on how lodo

it lire given in thi' manual.

Order your COCNIVOX now.

Tii order by mall send US ft check or mane) order for $249 plus J5 shipping and hand-

linn (CA residents add 6% lai|. You ma) also order by phone and charge it to your

VISA or MASTERCAIH), Oall us at (805) 685-1854. SAM to 5PM, PST.M-F. Foreign

niden arc welcome, please add 10* fur air mail shipping and handling

VOICETEK
P.O. Box 388, Goleta, CA 93116
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Intentional Systems 
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at least some times, be ex plained a nd predicted by 
t rea ting it as tho ug h it had be lie fs and desires. 
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as well as to human minds. Conside r a compute r 
progl'ammed to play chess. O ne ca n examine this 
system fro m three pe rspecti ves. By taking the 
design stauce, o ne ca n predi ct t he ga me's behav io r 
by knowing th e d e ta ils o f the compu te r a nd its 
progra m . As lo ng as the sys tem behaves as p ro
g ra mmed , predictio ns mad e from this ana lysis will 
be Irue. This Sla nce is most use ful whe n d ea ling 
with simple sys te lll s (strike a match a nd il wilili g hl ). 
T he /J/l)'sical stallce bases p redictions o n th e aC LU a l 
ph ysica l sta te of th e S)'ste lll , and the n uses the laws 
o f na LUre 10 predict what will ha p pen next. This 
a p p roach is most difficult to a ppl y to a machine as 
complex as a di g ita l compuLer. 

C hess p laying compute rs a re pract ica ll y inac
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fo r someone playing aga inst such a machine is Lu 

t reat it as if il fo llowed the ru les and goa ls of chess . 
One ass umes that th e compute r will both functio n 
as d es ig ned and th a t it will "choose" the most op
tim almove. 

This a ttriblllio n o f ra tiona lity to th e system is 
th e corne rsto ne o f the inlentiollal sltl1lce. O ne pre
dicts beha vi o r in such syste ms by assuming th em to 
possess cen a in info rma tio n and to be di rected by 
cenain goals. This ascription of beliefs and desires to 
machines appea rs to suggest th a t mac hi nes a re 
ca pable o f " tho ug ht." 

T he as pect of Denneu's a rg ume n t wh ich I 
find most a ppea ling is its reluctance to tackle 
thoug ht o n a microsco pic sca le. As lo ng as he is 
a ble to d educe th e cha racte ri stics o f a system from 
its behavio r , he is unlike ly to gel much cri ticism 
fro m a n )' o f us wh n fee l thm it is no nsense to sugges l 
th a lillachines a re capable of \"ha t we, as h uma ns, 
would ca ll conscio usness o r tho ug ht. 

Bo th The Milld's I and Brainstorms a re fasc i
nating books. Vo u sho uld a pproach them ca utio usly 
- th ey are no t lig ht read ing. Vo u mig ht decide 
tha l lhc rea l iss ue is no t whe th e r 1l1ac hines a rc 
capa b le of thoug ht, but just wha t constitu tes 
thou ght in th e firsl pl ace. © 
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QUALITYAND VALUE
1982 will find more OEM'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.*

But the bigqest difference is the
price. The Tekwriter-1 is about

$300 less.

Our extensive testing has proved
thai the Tekwriter-1 interfaces

problem-free to the TRS-80, the
Apple II and the Atari 400 and 800.

The Tekwriter-1 is tough to beat for
performance and quality.

'Data Source: Epson MX-800 Operation Manual

$349

TckWritcr-2

NEW! 80/132 Column
Dot Mattix 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 impact

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 lext
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 Memory Board, AMB-16

16K 4116 RAM (200NS)

• Assembled and tested • No

modifications — hardware or
software • Compatible with Atari

800

32K Memory Board, AMB-32

32K 4116 RAM

(200NS) • Assembled and

tested • No modifications—
hardware or software •

Compatible with Atari 400/800

Atari (RS-232) Serial

Printer Cable
Pre-tested • 3' length • DB15 to

DB25 connectors

Atari Parallel Printer

Cable
Pre-tested »3' length • Centronics

compaiible • DB15 to Amphenol
57-30360

16K Apple Memory Card

Expands Apple II to 64K RAM

memory. Works with MICROSOFT

Z-80 Softcard, Apple PASCAL and
Visicalc software.

Quantity and OEM discounts available.

Continuing our quest for excellence.

TRS-80 is □ trademork of Radio Shack, Inc.

Apple II is a trademark of Apple Computer, Inc.

Atari 400/800 are trademarks of Atari, Inc.

Microsoft is a trademark of Microsoft Consumer
Products, Inc.

Z-80 is a trademark of Zilog, Inc.
Visicalc is □ trademark of Personal Software, Inc.

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. 

TaI(Writar-1 

80 Column Dot 
Matrix Printer 
(Formerly BYTEWRITER-l) 
The Tekwriter-1 printer is, dollar for 
dollar, the finest va lue in the 
industry. And we've proved it by 
comparing the Tekwriler-l to 
the Epson MX-BO. Our print speed 
is 14 lines per minute foster, our life 
expectancy is longer, the character 
sets are the some, and the 
interface, warranty and printheod 
replacement cost ore all identical. · 
But the biggest difference is the 
price. The Tekwriter- l is about 
$300 less. 

Our extensive testin~ has proved 
that the Tekwriter-1 Interfaces 
problem-free to the TRS-BO, the 
Apple II and the Atari 400 and BOO. 

The Tekwriter-1 is tough to beat for 
performance and quality. 

-Dola Source: Epson MX·800 Operation MonUQI 

$349 

TaI(Writar-1 

NEW! 80/132 Column 
Dot Mattix Printer 
The Tekwriter-2 is perfectly suited 
to personal, business or OEM 
applications. Tekwriter-2 is 
designed to occept sing le sheet, 
roll or pin feed poper. It has 
a 9-wire dot matrix impact 
print head which produces cr isp 
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 on abundance of text 
entry because of its data buffer 
exponsion capability to 25K. This 
ability makes it an efficient 
graphics generator. 

Parollel interface (Centronics 
type). Interfaces all models of 
TRS-BO, Apple, and Atari 4001800, 
and most computers with 
Centronics printer interface. 

$695 

Peripherals 

16K Memory Board, AMB-16 
16K 4116 RAM (200NS) 
• Assembled and tested . No 
modifi cations - hardware or 
software. Compatible with Atari 
800 

32K Memory Board, AMB-32 
32K 4116 RAM 
(200NS) • Assembled and 
tested . No modifications
hardware or software. 
Compatible with Atari 4001800 

Atari (RS-232) Serial 
Printer Cable 
Pre-tested. 3 ' length. DB15 to 
DB25 connectors 

Atari Parallel Printer 
Cable 
Pre-tested · 3 ' length. Centronics 
compatible. DB15 to Amphenal 
57-30360 

16K Apple Memory Card 
Expands Apple II to 64K RAM 
memory. Works with MICROSOFT 
l-BO Softcard, Apple PASCAL and 
Visicalc software. 

Quantity and OEM discounts available. 

TRS·SO is a trademark of Radio Shock, Inc. 
Apple II is a rrodemarll of Apple Computer, Inc. 
Alori 400I800 ore trademarks of Alari , Inc. 
Microsoft is (] trademark of Microsoft Consumer 

Produtls, Inc. 

Z·SO is (] trademark o f Zilog, Inc. 
Visicolc is olrodemark of Personal Software, Inc. 

Continuing our quest for excellence. 

MICROTEK 
9514 Chesapeake Drive 
Son Diego, CA 92123 
(714) 278-0633 
Outside CA call 
Toll Free (800) 854-1081 
TWX. 910-335-1269 
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Loops
Richard Mansfield

Assistant Editor

You'll hear the term algorithm from time to time. It

merely means a procedure, a way of getting some

thing done. For example, let's assume that your

programming becomes so impressive that you

decide to start a software business. You want to

generate a list of possible names for your new

venture and then pick out the best one. You could

make a list yourself, but you are a programmer

and you have a computer which could make your

list in ajiffy. All you need to figure out is the algo

rithm: the steps your computer needs to follow to

create the list. Most algorithms, especially forjobs

involving lists, use loops.

First put all your favorite words about software

into a table of DATA statements. This will give the

computer something from which to make its list.

Then, you use a nested loop to combine the data in

all possible ways.

loop Forms

The loop is one of the primary ways that a computer

does its work: FOR 1= I TO 10. (Do something.

Print the variable /, for example). NEXT I. This

structure means: as long as / is still between 1 and

10, print / on the screen. Raise the value of/by

one (NEXT I) and loop (jump back to the FOR

statement which will check to see if / is still within

bounds). We, ourselves, loop every day (and we ask

others to loop for us), but we don't think of it as

looping. If you were about to make a list (by hand),

you might start off by taking a sheet of paper and

writing down the numbers 1. 2. 3. etc. along one

side. This is precisely the loop in our example

above.

Another common loop form is "please find me

the map; it's in that pile." (FOR I = 1 TO 50: IF

X$(I) = "MAP" THEN PRINT "HERE IT IS.":

NEXT I) Of course, when you use the "IF" struc

ture, you cannot put NEXT I on the same line. If

you did, the NEXT part would only loop IF

X$(I) = "MAP." Anything following IF is governed

by that IF and will not be carried out unless the IF

comes true.

"Will you please wait two seconds before telling

me your name?" (FOR I = 1 TO 2000: NEXT I:
PRINT "MY NAME IS COMPUTER.') This is

called a delay loop because the computer does

nothing between the FOR and the NEXT. It just

waits until it counts to 2000 which takes about two

seconds.

Nesting

If you put a loop within a loop, the inner one is

called a nested loop. "Ask all six people in this room

what their three favorite foods are." (FOR I = 1 TO

6: FOR J = 1 TO 3: PRINT "WHAT'S A FAVOR

ITE FOOD OF YOURS?": NEXTJ: NEXT I) It's

easiest to grasp nested loops by working from the

inner loop out. They loop is asking the question

three times before it transfers the control back to

its master loop /. The total number of loopings

{iterations is the technical term) will be 18 (A iterations

multiplied byJ's).

Why do we use / for our counting variables in

loops? It's just conventional. It must have once

meant increments or iterations or index, but that

hardly matters. It is convenient because you can

then remember never to use / elsewhere in your

programs for other variables — /is always your

master loop variable. Then, logically, it is common

practice to usey for a nested loop within the / loop.

Also, for timing delay loops, it is a good habit to

reserve the variable T as we did above. T, of course,

stands for Time. It is not used anywhere else in

programs (for the same reasons).

Picking A Company Name

Our algorithm for listing possible company names

is a nested loop. We picked eight adjectives we

liked and came up with seven nouns. This means

we have two lists which we want to combine into

one list. We put the adjectives and nouns into their

own separate DATA lines and READ them into

two arrays. An array is a table or list — a grouping

of items which are somehow related to each other

so we want them stored together under the same

name. In this case we set up two string arrays:

ADJECTIVES #1 through #8 and NOUN$#1

through #7. The loop in line 120 hangs unique

tags on each word in the DATA statement as it

reads and memorizes each item. For example,

when it READs "super" it tags it with the variable

name ADJECTIVE$(2). If you finished RUNning

the program and directly asked the computer ?

ADJECTIVE$(5) it would print "QUALITY." For

information on string arrays on the Atari see COM

PUTE! # 11 pg. 103 and COMPUTE! # 16 pg. 36.

Knowing that putting a noun before an adjec

tive usually results in nonsense (apple ret!) we

decided to refine our list of potential names for

our company by only permitting adjectives to

modify nouns. This means we want to list a noun
and go through all eight possible adjectives for it

before listing the next noun. This is very like asking

six people to name three favorite foods.

The nesting is in lines 140 to 180. Notice that
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You'll hear the term alg01-it/!1n from time to time. It 
merely means a procedUl'e, a way of getting some
thmg done. For exam ple, let's assume that your 
programming becomes so impressive that yo u 
decide to stan a software business. You want lO 
gene rate a list of possible names for your new 
venture and then pick out the best one. You could 
make a list yourse lf, but you a re a programmer 
and you have a computer which could make your 
lis t in a jiffy. All you need lO figure out is the a lgo
mhm: the steps your computer needs lO fo llow to 
create the list. Most algorithms, especiall y for jobs 
involving lists, use loops. 

First put all your favorite words abou t software 
into a table of DATA statements. T his will give the 
compute r something from which lO make its list. 
T hen, you use a n.ested 100/) to combine the data in 
all poss ible ways. 

Loop Forms 
T he loop is one of the primary ways that a computer 
does its work: FOR I = I TO 10. (Do something. 
Print the variable I , for example)_ NEXT I. This 
structure means: as long as / is still between I and 
10, print / on the screen. Raise the val ue o f 1 by 
one (N EXT I) and loop Uump back lO the FOR 
statemen t which will check to see if 1 is still within 
bounds). We, ourselves , loop every da y (and we ask 
others lO loop for us), but we don 't thin k of it as 
looping. If you were about to make a list (by hand) , 
you might start off by taking a sheet o f paper and 
writing down the numbers 1.2 . 3. etc. along o ne 
side. T his is precisely the loop in our example 
above. 

Another common loop fo rm is "please find me 
the map; it's in that pile." (FO R I = I TO 50: IF 
X$( l) = "MAP" T HE PRI T "HERE IT IS.": 
NEXT I) Of course, when yo u use the " IF" struc
ture, you cannot put NEXT I on the same line. If 
you did , the N EXT part would only loop IF 
X$( I) = "MAP." Anything fo llowing I F is governed 
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comes true. 
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me your name?" (FOR I = I TO 2000: EXT I: 
PR INT " MY NAME IS COMPUTE R.") T his is 
called a delay loop because the computer does 
nothing between the FOR and the NEXT. It just 

wa its until it counts lO 2000 which takes abo ut two 
seconds. 
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If yo u put a loop within a loop, the inner one is 
called a nested loop. "Ask all six people in this room 
what their three favorite foods a re." (FOR I = I TO 
6: FO R]= I TO 3: PRINT "W HAT'S A FAVO R
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Why do we use 1 for Our counting variables in 
loops? It's just conventiona l. It must have once 
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then remember never to use 1 elsewhere in your 
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programs (for the same reasons). 

Picking A Company Name 
O ur algorithm for listing possible company names 
is a nested loop. We picked eight adjecti ves we 
liked and came up with seven nouns . This means 
we have two lists wh ich we want to combine into 
one li st. We put the adj ectives and nouns into their 
own separate DATA lines and READ them into 
two arrays. An array is a table or li st - a group ing 
of items which a re somehow re lated lo each othe r 
so we want them slored together under th e same 
name. In this case we set up two siring arra)ls: 
AD] ECT IVE$ # I through # 8 and NOuN$ # I 
thro ugh # 7. T he loop in line 120 hangs unique 
tags on each wo rd in the DATA statemelH as it 
reads and memo rizes each item. Fo r example, 
when it READs "super" it tags it with the va riable 
name AD] ECT IVE$(2) . If you fi nished RUN ning 
the program and directly as ked the computer ) 
AD] ECTIVE$(5) it wou ld prim "QUA LI TY." For 
in formation on string a rrays on the Atari see COM· 
PUTE! # II pg. 103 and COMPUTE! # 16 pg. 36. 

Knowing that pUllin g a noun befo re an adjec
ti ve usuall y resu lts in nonsense (ap ple red ) we 
decided to re fin e our lisl of potemial names fo r 
our company by onl y pe rm itt ing adjecti\'es lo 

modiry nouns. This means we "'anl lO lisl a nou n 
and go lhrough all eight poss ible adjecti ves for it 
before listing the next nou n. T his is ve ry li ke ask ing 
six people lo name three favorite foods. 

The nesting is in lines 140 lo 180_ Notice that 



Rocket Raiders

Our High Quality Software Is MoreThan A

Stroke Of Genius... It's AWork Of Art.
a 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 usingplayer data stored as strings, players can
be moved or changed (for animation) at machine Ian

guage speed All this is done with string variables
(PO5(Y)=SHIP4) This program is designed to permit

creation of up to 4 players on the screen, store them as

string data and then immediately try them out in the
demo game included in the program Instructions for
use in your own game are included PM EDITOR was
used to create the animated characters m ARTWORK
RINGS OF THE EMPIRE and ENCOUNTER ATQUESTARIV.

PRICE S29.95cassette S33.95diskette

□ ROCKET RAIDERS by Richard 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 (ire at the enemy using mag
netic impulse missiles to helo protect your colony and

its vital structures

PRICE J19.95cassetie J23.95 diskette

a INTRUDER ALERT! by Dennis Zander (Atari, 16K)

This is a fast paced action game m 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 fail, the rebellion

is doomed PRICE $16.95cassette S20.95 diskette

□ THE RINGS OF THE EMPIRE: by Dennis Zander

(Atari 16K)

The Empire has developed a series ol battle stations
protected by one or more rings of energy You must des
troy these weapons by attacking them in your Ywing
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 J16.95cassette $20.95diskette

□ FOREST FIRE!: by Richard Petersen (Atan,24K)

Using excellent color graphics, your Atari is turned in-

to a fire scanner to help you direct operations to contain
a forest lire. You must compensate lor changes in wind,
weather and terrain. Not protecting valuable properly
can result m startling penalties Life-like variables make
FOREST FIRE a very suspenseful and challenging simu
lation PRICE J16.95cassetteS20.95dis-kette

a PILOT: by Michael Piro (Atari. 16K)

Pilot your small airplane to a successful landing using
ootti joysticks to control throttle and attack angle PILOT
produces a ;rue perspective rendition ol the runway,
which is constantly changing Select from two levels of
pilot proficiency

PRICE $16.95casset1e $20.95diskette

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

requires you to destroy the alien starships As you
become more successful, the games get harder and
and harder PRICE $14.95cassette I18.95diskette

□ GIANT SLALOM: by Dennis Zander (Atari. 16K>
Bring the WinterOlympics to ypur computer anytime of

the year1 Use the joystick to guide your skiers path
down a giant slalom course consisting of open and
closed gates Choose from three levels ol difficulty
Take practice runs or compete against from two to
eight additional skiers

PRICE $15.95cassette $19.95diskette

□ HODGE PODGE; by Marsha Meredith
(Apple48K. Applesoft or Integer BASIC)

This captivating program is a marvelous learning device
for children (rom 18 months to 6 years HODGE PODGE
consists of many cartoons, animations and songs which
appear when any key on the computer is depressed A
must lor any family containing young children and an
AgPte

$19.95diskette

n STUD POKER: bv Jerrv 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 graphics capabilities
PRICE S14.95Cassette$18.95diskette

TYPE-'N-TALK'

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 enjoy it immediately.
PRICE $329.00

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

STUD POKER (Atan,24K) $16.95cassette
S20.95diskette

TEACHER'S PET(Atan,24K; North Star) $16.95/$20.95
BRIDGE2.0 (Atari, 24K: North Star) $19.95 / $23.95

NOMINOES JIGSAW(Atan.24K) $17.95 / $21.95

Please specify TNT" version when ordering programs.

3 CRANSTON MANOR ADVENTURE: by Larry Ledden

(Atari. North Star and CP/M)
You mustenter mysterious Cranston Manor and attempt

to collect its many treasures This extemety challenging
program will provide you with many hours (days') Of

adventure The program may be interrupted at will and
your status saved onto the diskette.

PRICE $21,95 diskette

■J 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 yourseM

against the clock

PRICE $14.95cassette $18.95diskette

D 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
letters1 FLS employs a simple-to use tent editor for pro
ducing 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 VAIL LIST 3 Oand TEXT EDITORprocrams

PRICE $39.95diskette

D TEXT EOITOR: (Atari and North Star)

This program is very 'user friendly" yet employs all
essential features needed for serious te»t editing with

minimal memory requirements Features include com
man sense operation, two different justification techni
oues. automatic line centering and straightforward
text merging and manipulation TEXT EDITOR files are
compatiblewith ARTWORX FORM LETTER SYSTEM

PRICE $39.95 diskette

□ 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

Ciskette (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 sort by zip
code (5 or 9 digits) or alphabetically (by last name) Files
are easily merged and MAIL LIST will even find and
delete duplicate entries! The address files created with

MAIL LIST are completely compatible with ARTWORX
FORM LETTER SYSTEM.
PRICE . $49.95 diskette

D THE VAULTS OF ZURICH: by Felix and Ted Herlihy

(Atari.24K. PET)

Zurich is the banking capital of the world The rich and
powerful deposit their wealth in its lamed impregnable

vaults But 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 in the world. Your goal is

to reach the Chairman's Chamber to steal the most trea
sured possession rjf all: THE OPEC OIL DEEDS!

PRICE .. $21.95cassette $25.95 diskette

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

TRS-80. PET, North Star and CP/M (MBASIC) 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

play bridge or to get into a game when no other (human)

players are available.

PRICE $17.95cassette $21.95diskette

0 ENCOUNTER AT QUESTAR |V: by Douglas McFarland
(Atari, 24K)

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

your plasma beam, hyperspaceengmes and wits lo avoid
Zentanan mines anc death phasers, you struggle to stay

alive. This BASIC/Assembly tevel program has super

sound, full player missile graphics and real time action
PRICE $23.95cassette S27 95 ■•■'■■

GTHE NOMINOES JIGSAW PUZZLE:
bvC Mtnns/B. Brownlee (Atari. 24K. TRS-80, and Apple)

We auote . . "A bramteaser supreme, the concept

of NOMINOES JIGSAW is bnllant. this video iigsaw
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 lor TRS-80 color
computer) $21.95 diskette

Highest Quality

Software*,

.__ .. _ Guaranteed.
ARTWORX SOFTWARE COMPANY

150 North Main Street Fatrport. NY 14450 (716) 425-2833

Call ARTWORX toll-free number to order direct:

800-828-6573 InNewYork. Alaska, Hawaii calf: {716M25-2833

All orders are processed and shipped within 48 hours.

Shipping and handling charges:

Within North America: Add$2.00

Outside North America Add 1094 (Air Mail)

New York State residents add lr'-, sales tax.

Quantity Discounts:

Deduct 10% when ordering 3 or more programs

Ask for ARTWORX at your local computer store.

Write for FREECatalogue

listing more information

about these and other

quality ARTWORX programs.
•ATARI. APPLE. TRS-80. PET. NORTH STAR. CP/M, and TYPE'N TALK are reg.sted iradenames and'or trademarks

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

o PM EDITOR: by Dennis Zander (Alan, 16K) 
Create your own last action graphics game lor the 

Atar' 400 or 800 using Its player m issile graphics fea 
tures. By using player data stored as strings, players can 
be moved or changed (for animation) at machine lan
guage speed. All this is done with stnng variable,s 
(PO:s<Y)=SH IP4). This program is designed to permit 
creation of up to 4 players on Ine sc reen, store them as 
siring data and then immediately try them oul In the 
demo game Included In the program Instructions for 
use in your own game are Induded. PM EDITOR was 
used to creale the ammated characters In ARTWORX 
RINGS OF THE EMPIRE and ENCOUNTER AT OUEST AR IV. 
PRICE . S29.95 casseue S33.95 dlskeUe 

o ROCKET RAIDERS by Richard Petersen (AtarI24K ) 
Defend your asterOid base against pulsar bombs. roc

kets. lasers. and the dreaded "stealth saucer" as at lens 
attempt to penetrate your protective lorce field. Precise 
target sighting allows you to l ire althe enemy uSing mag· 
nelic Impulse miSSiles to help protect your colony and 
Its vital structures 
PRICE Sl9.95 casseue $2].95 dlske!le 

o INTRUDER ALERT1 by DenniS Zander (Atarl . 16K) 
This is a fast paced action ~me In whiCh you must 

escape from the uDreadstar' With the secret plans. 
The droids are after you and you must find and enter 
your ship In order to escape If you fall . the rebell ion 
IS doomed. PRICE $l6.95 casse tte $20.95 dlskelle 

o THE RINGS OF THE EMPIRE: by DenniS Zander 
(Atafl 16K) 

The Empire has developed a series 01 battle stations 
protected by one or more rings of energy. You must des 
troy these weapons by attacking them In your Y ·Wing 
fighter armed with Zydon torpedoes. Each time you 
brast through the rings and deSlroy Ihe slatlon. the 
Empire develops a new station wrth more protective rings. 
PRICE $16.95 cassette S20.95 dlskelle 

o FOREST FIRE!: by Richard Petersen (Alan.24K ) 
Using ellcetlent color graphics. your Atar! IS turned In' 

to a fire scanner to help VOIJ d irect operations to contain 
a lorest l ire, You must compensate for changes in wind. 
weather and terrain. Not protecting valuable prooerty 
can result in startling penaUies. Ufe·llke vaflabJes make 
FOREST FIRE a very suspenseful and challenging Slmu· 
lat ion. PRICE $l6.9S cassette S20.95 dlskette 

o PILOT: by Michael Plro (Alar l,16K) 
Pilot your small airplane to a successful landing uSlnl 

both joyst lC: ks to conlrol Ihrott le and attack angle PILO 
produces a Irue persoectlve rendilion 01 the runway 
wh ich IS constantly Changing Select from two levels oj 

~~~bf'~~i.cl~ncy . Sl6.9S cassette S20,9S diskette 

o ALPHA FIGHTER: by Douglas McFarland (Atan. 16K) 
Consistingof two different programs. ALPHA FIGHTER 

requires you to destroy the alien starshlps As you 
become more successful. the games gel harder and 
and harder PRICE . $l4.9' casselle Sl8.95 dlskeUe 

o GIANT SLALOM: by DenniS Zander (Alarl . 16K) 
Bring the Winter Olympicstoy.our computer anytime 01 

the year! Use the joystick to gUide your skier's path 
down a giant slalom course consis ting of open and 
closed gates. Choose from three levels of di ff iculty. 
Take practic,e runs or compete agamst from t .... ,o to 
eight additional skiers. 
PRICE ... ... . .. $15.95 casset1e $19.95 dlskette 

o HODGE PODGE: by Marsha Meredith 
. .. (APpl@48K. 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 cartoons. animations and songs which 
appear when any key on the computer is depressed. A 
must for any family containmg young children and an 

:~rJ~' S19.95 dlskene 

o STUD POKER: bv Jerrv White IAtan. 16K) 
ThiS IS the claSSIC ga mbler's card Kame You WIU Imd 

the comouter to be a worthy oooonent who occaSionally 
bluffs but never cheats! STUD POKER emolovs all of the 
Ata fI'S sound. color and graphiCS caoabllit les. 
PRICE S14,95 Cassette S18.95 diskette 

-::= =:;-c-:-:c;; TYP£.'N·TALK· :-==-,--,---= 
ARTWORX is oHerinR the fantast ic TYPE··N-TALK'· 

from Voma .... ThiS easy· to·use unit connects to your 
computer's serial port. Tell! is automatically translated 
into electronic speech enabling the TYPE -·N · TALK'· 
hobbyist to use and enioy it immed iately. 
PRICE . $329.00 

The follOWing ARTWORI programs are available for 
TYPE-'N-TAUI : 
STUD POKER (Atafl .24K) SI6.95 casset1e 

S20.95 diskette 
TEACHER'S PET (Ata rl .24K; NorthStar) SI6.95/ S20.95 
8RIDGE 2.0 (Atari. 24K: North Star) 119.95 / 123.95 
NOMINOES JIGSAW (Atarl,24K) 17.95 / 21.95 
Please Specify "T NT" verSIon when ordering programs. 

o CRANSTON MANOR ADVENTURE: by Larry Ledden 
(Atafl. North Sta r and CP/ M) 

You must enter mysterious Cranston Manor and attempt 
to coHect ItS many treasures ThiS extemely chalienBing 
program WI" prOVide you With many hours (days') 01 
adventure, The program may be Interrupted at Will and 

~~lc~!a:us saved onto the diskette S21 .95 diskette 

o BLOCKADE: by Edward Schneider (Alatl . 16K) 

IS ~vneery Jia~~ ~~~f.ryc~=! ~:~~at~;f:o,~~~~, ~7ddtIWI~ 
cully and play against another person or by yourself 

p~jc~t the cloc k $14.95 cassetle SlB.95 dlskeue 

o TEACHER'S PET: by Arthur Walsh (Atarl . Apple. 
TRS·80,PET. Nonh Star and CP/ M (MBASIC) systems), 

ThiS IS an introduction to computers as well as a learn · 
109 tool for the young computer lst (ages 3·7) The pro· 
gram prOVides counting practICe. leller·word recognition 
and three levels of malh skills. 
PRICE $14,95 casselle $18.95 dlskelte 

o FORM LETTER SYSTEM: (Atarl. North Star and Apple) 
ThiS IS the Ideal program for crealmg personahled form 

lettersl FLS employs a slmple·lo·use text editor lor pro
ducmg fullr. lustlfied leiters Addresses are stored 10 a 
separate fl e and are automahcally Inserted mto your 
form letter alon jo! With a personalized salutat ion. Both 
leITer files and address ti les are compatible With ART· 
WORI 'IAll LIST 3 Oand TEXT EDITOR programs 
PRICE S39.95 dlskelle 

o TEXT EOITOR: (Atarl and North Star) 
ThiS program IS very "user I/lend!y" yet employs all 

essential feattlres needed for serious te.t edltmg With 
mmlmal memory reqUirements Features Include com· 
mon sense operallon. !WO di fferent Justification technl' 
oues. automatiC hne centerlnR and straljo!htlorward 
te.t mergmg and manlpulallon TEXT EDtTOR hies are 
compatible with ARTWORX FORM LETTER SYSTEM 
PRICE S]9.95 dlskelle 

o 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 edit ing 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 
fi le for com plete file management The program pro· 
duces I. 2 or 3·up address labels and will sort by zip 
code (5 or 9 digits) Of alphabetically (by last name). f i les 
are easily merged and MAIL LIST WI" even find and 
delete duplicate entries! The address hIes created with 
MAIL LI ST are completely compatible with ARTWORX 
FORM LETTER SYSTEM. 
PRICE S49.95 dlskette 

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

ZUrich IS the banking capital of the world. The r ich and 
powerful depoSit their wealth In ItS famed Impregnable 
vaults. Bul you. as a master th ief. have dared to under · 
take the boldest heist of the century. You will journey 
down a maze of corridors and vau lts. eluding the most 
sophist icated security system In 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 ... S21.95 casseue $25.95 d iskette 

o BRIDGE 2.0 by Arthur Walsh (Atari(24K), Apple 
TRS·aO. PET, North Star and CP/ M (MBASIC)systems) 

Rated,lfl by Creative Computing. BRtDGE 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 "d uplicate" bridge 
feature. This IS certainly an Idea l way to finally learn to 
play bridge or to get Into a game when no other (human) 
players are avai lable. 
PRICE . S17.95 cassette S21.95 diskeUe 

o ENCOUNTER AT QUESTAR IV: by Douglas McFarland 
(Atan.24K) 

As helmsman of Rikar sta rshlp. 'tou must defend 
Questar Sector IV from the dreaded Zentar ians. USing 
your plasma beam. hyperspace engines and wits to avoid 
Zentarian mines and death phasers. you struggle to Slay 
alive. This BASIC/ Assembly level program has super 

~)C~ · full player mlssilU3~~~~~ss:~~:$~7t.l;sed?;~~~~e 

o THE NOMINOESJIGSAW PUZZLE.: 
bvC. Minns/B. Brownlee (Atan. 24K. TRS·SO, and Apple) 

We Quote , .. "A brainteaser supreme. the concept 
ot NOMINOES JIGSAW IS brillant. .. thiS Videa Jlg$ilw 
jo!ame is sa clever and completely orlgmal that only 
the most hardhearted puzz le hater could fall to becharm· 
ed." - ELECTRON IC GAMES MAGAZI N E. 
PRICE $17.95 cassette (also available for TRS·SO color 
comouter) S21 .95 dlskette 

Highest Quality 
Software 9

, 

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 InNewYork. Alaska . Hawaii c all : (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 Mall) 

New York State reSidents add 7% sales tax. 
Quantity Discounts: 
Deduct 10% when ordering 3 or more programs. 

Write~e 
listing more information 

about these and other 
Ask for ARTWORX at your local computer store. quality ARTWORX programs. 
' ATAR I. APPLE. TRS·SO. PET . NORTH STAR. CP/ M. and TYPE'N TALK are reglsted trad"namesand/or trademarks : 



the NEXT J will always loop back to line 150 until

the FOR J condition (count up to eight) is satisfied.

Then the program will execute the NEXT I.

Can we nest at even deeper levels? Sure. Typing

a new line: 165 FOR T= 1 TO 2000: NEXT T will

provide a short delay loop between each item as it

appears on the screen. Could we see the list back

wards? Change two lines: 140 FOR I = 7 TO 1

STEP-I and: 150FORJ = 8TO 1 STEP-1. Every

other name? 150FORJ=1 TO 8 STEP 2. Only

names beginning with the letter A} 155 IF LEFT$

(ADJECTIVE$(J),1) <> "A" THEN GOTO 170.

(For Atari: 165 IF ADJECTIVF.$(j*20-]9J*20-19

<>"A"THEN180)

As you can see, all kinds of choices, refine

ments, or modifications are possible within loops

by merely changing a few instructions to the ma

chine. The combination of loops and branches (lines

starting with I For ON) coupled with the computer's

great speed (you try to count from one to 2000 in

two seconds) is the essence of the great power of

computers.

Microsoft Version

100

1

1

1

1

1

1

IK

20

30

40

50

60

70

80

DATA SUPER

W,QUALITY,

,ACME,AMERICAN,RAINBO

INTERGALACTIC,RE

LIABLE,F00LPR00F

DATA

WARE,

TION,

FOR I

(I) :

FOR I

NEXT

FOR I

FOR J

PRINT

NEXT

NEXT

PROGRAMS,SOFTWARE,COMPUTER

CODE,

MAGIC

= 1

NEXT

= 1

I

= 1

= 1

LISTINGS,INFORMA

TO 8: READ ADJECTIVES

I

TO 7: READ NOUN$(I):

TO 7

TO 8

ADJECTIVES(J)" "NOUN$(I)

J

I

Atari Version

100 DfilH SUP

LI7Y, IHTERGALACTIC; RELIABLE, FOOLPR
110 DATiH PROGRAMS,SOFTWARE,COMPUTE

OTiE, LISTINGS, INFORMATION,MAGIC
120 DIM ADJECTIUE*(8*£0}iNOUN$<7*2

P&20>,LU8>,L2<7>

138 FOR 1=1 TO 8 = READ TEHP*: ADJECT
*26-19i 1X26 ::<=TEt1P$ = Ll( I )=LEMC TEMF1*

I
14R FOR 1=1 TO 7=READ TEMP*:NOUN*<

9,1*29 >=TEfP*: L2CI )=LEN( TEMP*) •• V&,
159 FOR 1=1 TO 7
160 FOR J=l TO 8 -
170 PRINT ADJECTIUE*UJ-i>*20+lAJ

)20lUi3

(I))

188 NEXT J
190 NEXT I

Every PET

Needs a Friend.

CURSOR is the best friend your Commodore PET will ever

have. Since July, 1978 we have published 150 of the most

user-friendly programs for the PET available anywhere.

When we write or edii a program, we spend lots of time

fussing about how it will treat you. We pay attention to lots

of little things that help make using a computer a pleasure

instead of a pain.

Naturally, CURSOR programs are technically excellent.

Each program that we purchase is extensively edited or re

written by a professional programmer. But imagination is

just as important as being user-friendly and technically

good! We delight in bringing you off-beat, unusual

programs that "show off" the abilities of your PET or CBM.

CURSOR is user-friendly, technically great and full of

imaginative programs. And every issue of CURSOR is still

available! We continue to upgrade previously published

programs so that they'll work on the three varieties of

Commodore ROM's (Old, New, and 4.0). New issues also

work on the 80 column CBM.

For only $4.95 you can buy a sample issue and judge for

yourself. Or send $18 for a four-issue subscription. Each

CURSOR comes to you as a C-30 cassette with five pro

grams and a graphic Front Cover, ready to LOAD and

RUN on your PET.

Who knows? After your PET meets CURSOR, things may

never be the same!

AUTHORIZED DISTRIBUTORS:

Great Britain

AUDIOGENIC, Lid.

P.O. Bo» Bfl
ReidinR, Berkshire

Holland
COPVTRONICS

Bergemeeslei

Van Suthtelenstraat 46

7413 XPDeienter

SYSTEMS FORMULATE CORP.

Shin-Makirho BldR. 1-8-17

Yac-iu. ChuoAu. Tokvo 103

MICROCOMPUTER

HOUSE. LTD.

Ml Regenl Streel

Chippendale. Sydney
VS.W. Australia 2006

theCODE
WORKS
Box 550

Goleta, CA 93116

805-683-1585

the NEXT J will always loop back to line 150 until 
the FO RJ condi tion (count up to eight) is satisfi ed . 
T hen the program will execute the EXT I. 

Can we nest at even deeper levels? Sure. Typing 
a new line: 165 FOR T = I TO 2000: NEXT Twill 
provide a short delay loop between each item as it 
appears on the screen. Could we see the list back
wa rds? Change two lines: 140 FO R 1= 7 TO I 
STE P - I and : 150 FO RJ = 8 TO I STEP - I. Every 
othe r name? 150 FO RJ = I TO 8 STE P 2. O nl y 
names beginning with the lette r A? 155 IF LEFT$ 
(ADJ ECTIVE$(J) , I ) () "A" T H EN GOT O 170. 
(For Atari : 165 IF ADJ ECTIVE$U*20- 19,j*20- 19 
() "A" T H EN 180) 

As you can see, a ll ki nds of choices, re fine
ments, o r mod ifications are possible within loops 
by merely changing a few instructions to the ma
chine. T he combination of loops and branches (l ines 
starling with I F or ON) coupled with the compute r's 
grea t speed (you try to count from one to 2000 in 
two seconds) is the essence o f the great power of 
computers. 

Microsoft Version 
100 DATA SUPER,ACME,AMERICAN,RAINBO 

W, QUALITY,INTERGALACTIC,RE 
LI ABLE,FOOLPROOF 

11 0 DATA PROGRAM S , SO FTWARE, CO MPUTER 
WARE , COD E,LI STI NGS ,I NFORMA 
TI ON , MAGI C 

1 20 FOR I = 1 TO 8 : READ ADJECTIVE$ 
(I): NEXT I 

1 30 FOR I = 1 TO 7: RE AD NOU N$ (I): -
NEX T I 

1 40 FOR I = 1 TO 7 
15 0 FOR J = 1 TO 8 
1 60 PRI NT ADJECTI VE$( J ) " 

.J 
"N OUN$ ( I) 

1 70 NEX T J 
1 80 NEXT I 

Atari Version 

100 DATA SUPER., ACME ., At£RI CAN , RAUlB 
LITY , IHTERGALACTIL RELIABLE , FOOlPR 
110 DATA PROGRA~lS , SOFTl'IARE , COMPUTE 
COOE, LIST I NGS, HFORMATImL MAGIC 
120 OIt1 AOJECTlliE$( 8 ~<''0 ), t'R~'I$( 7*2 
P$( <.,n, LI< 8 ), L2( 7 ) 
130 FOR 1=1 TO 8 ' REAO TB'f't ' AOJECT 
*<''0-19, 1:((<',£1 )=TEl'lPt ' U ( D =LEW TEMF'$ 

I 
14(1 FOR 1 = 1 TO N ,'£AD TEl'f'$ ' t·lOll$( 
9, I t <''0 )= TEtlF'$ ' L2( I )=LHK TEt1P$ ) , ~£~ 
15f:1 FOR 1=1 TO 7 
1GB FOR ..1=1 TO 8 . 
170 PRIm AOJECTlUE$«J-1)t 20+L U 
+U ( ..I »; " " ; ~fJUtW ( 1-1 )*20+1 ,( 1-1 ) 
( I » 
18f:1 HEi~T ..I 
19~1 tlE:':T I 

Every PET 
Needs a Friend. 

CURSOR is the best friend your Commodore PET will ever 
have. Since July, 1978 we have published 150 of the most 
user-friendly programs for the PET available an ywhere. 
When we write or edit a program, we spend lots o f time 
fuss ing about how it will treat you . We pay attention to lots 
of little things that help make using a computer a pleasure 
instead of a pain. 

Naturally, CURSOR programs are technically excellent. 
Each program that we purchase is extensively edited or re
written by a professional programmer. But imaginaf ion is 
just as important as being user-friendly and technically 
good ! We delight in bringing you off-beat, unusual 
programs that "show off" the abilities of your PET oreBM. 

CURSOR is user- friendly , technically great and fu ll of 
imaginative programs. And every issue of CURSOR is stil l 
ava ilable! W e con ti nue to upgrade previously published 
programs so that they'll work on the three varieties of 
Commodore ROM's (Old, New, and 4.0). New issues also 
work on the 60 column CBM . 

For only $4.95 you can buy a sample issue and judge for 
yourself. Or send $16 for a four-issue subscription. Each 
CURSOR comes to you as a C-30 cassette with five pro
grams and a graphic Front Cover, ready to LOAD and 
RUN on your PET. 

Who knows? After your PET meets CURSOR, thin gs may 
never be the same! 

AUTHORIZED DISTRIBUTO RS: 

G.t~ 1 B.it.;n ~p.n 
AUOIOCENIC, lid. SYST EMS FORMULATE CORP. 
P.O. Bo( &8 Shon-Mak; ~hQ BldK 1-8·17 
Re.don8. Ber l shi.e Y.H~U . Chuo·lu . To~)'o 10J 
HoUind AU'iluLni. 
COf'YTRONICS MICROCOMPUTER 
Bergemee.ler HOUSE, LTD. 
Vin Suchlelenm aat -16 13) Regenl SIl«'1 
741) XP De,'eote. Ch'ppend.le, Sydney 

N.S.\\ . AulTt.li. 200B 

THECODE 
WORKS 
Box 550 
Goleta, CA 931 16 
805·683· 1585 



it's Here! The Computer Strategy
Game with Bounce!

For:

Apple
Atari

TRS-80

Have you ever

seen an exciting

action game combined

with the intense

strategy of chess,

backgammon or Othello?

Ricochet...the first

abstract strategy game designed

exclusively for the computer owner...

is both. And loads of fun.

You maneuver your blocks, both to

protect your own goal from attack and

to hit your opponent's goal. Two launchers

to fire. Your shots ricochet off the

blocks, earning you points on the way

to their targets, it's twice as challenging

because the position changes with both
your own and your opponent's moves

and shots.

You don't have to play alone, either.

Play against any one of four different

opponents (each a different personality)

inside your computer, or against
another human.

And Ricochet is truly competitive...if

you want it to be. A "smart clock" lets

you put more pressure on your opponent

by forcing him to play faster than you.
But you've got to win two out of three

(or three out of five) games to claim

victory. Your computer rates you after

each match, so you can compare your

mastery of the game with that of other

players—perfect for tournament play.
So perfect that miinjd toys and Automated

Simulations are sponsoring the first

national Ricochet tournament. See your
local dealer to find out how you can

become a regional or national champion.

Price $19.95

Another Mind Toy ^s^zsr
From Automated Simulations
■APPLE. ATARI and TRS-30 are trademarks of Appie Computer, inc.. Atari. Inc. and Tandy Corp., respectively.

It'S Here! The Computer strategy 
Game with Bounce! 

For: 
Apple 
Atari 
TRS-80 

Have you ever 
seen an exciting 
action game combined 
with the intense 
strategy of chess, 
backgammon or Othello? 
Ricochet .. . the first 
abstract strategy game designed 
exclusively for the computer owner ... 
is both. And loads of fun. 

You maneuver your blocks, both to 
protect your own goal from attack and 
to hit your opponent's goal. Two launchers 
to fire. Your shots ricochet off the 
blocks, earning you points on the way 
to their targets. It'S twice as challenging 
because the position changes with both 
your own and your opponent's moves 
and shots. 

You don't Ilave to play alone, either. 
Play against anyone of four different 
opponents (each a different personality) 
inside your computer, or against 
another human. 

And Ricochet is truly competitive ... if 
you want it to be. A "smart clock" lets 
you put more pressure on your opponent 
by forcing him to play faster than you. 
But you've got to win two out of three 
(or three out of five) games to claim 
victory. Your computer rates you after 
each match, so you can compare your 
mastery of the game with that of other 
playerS-perfect for tournament play. 
So perfect that MIND TOYS and Automated 
Simulations are sponsoring the first 
national Ricochet tournament. See your 
local dealer to find out how you can 
become a regional or national champion. 

Price $19.95 

Another M-Ind "TiOY © 1981, AUTOMATEO SIMULATIONS, INC. 
P.O. Box a2a7, MOllntain View, CA gaoao. 

From Automated Simulations 
. APPLE, AlAR! ana TRS·80are trademarks of AppleComputer, inC .. Atari, Inc . and Tandv Corp .. respectlvelv. 
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INVEST
Gregory R. Glau
P.O. Box 1627

Prescott.AZ 86302

Editors Note: Program 1 is the Microsoft version.

Program 2 contains the lines which should be changed

to permit "INVEST" to run on the Atari. Lines 12000-

14999 are the printer routine and might need slight

modificationsfor different printers. For the Atari,

change all PRINTs to LPRINT and remove the TAB

statements. —RTM

Other than having a place to live, there's only one

reason to buy real estate: to make money.

INVEST will give you a head start if you're

considering this unique investment medium. It'll

show you how real estate leverage, inflation, and

rent income will all add up to put real cash into

your pocket: if you make the right investment

decisions.

And once you find some properties to consider,

INVEST will detail the benefits to you, to aid you

in making that right decision.

You may have heard lots of stories about real

estate — many are true! — about how you can buy-

property for little or no cash down, and then let

your wonderful tenants pay for the property for

you! About how the government allows a real tax

break for real estate investors (called depreciation)

which will put cold cash into your pocket come tax

time. And, these days, depreciation works a double

advantage for us because, while we're allowed to

depreciate the property on our tax returns, the

building is actually increasing in value every day —

often as much as 15 or 20% in a year's time.

Stocks and bonds and gold and jewelry simply

can't match this.

There are four areas which give you a return

on your i-ealty investment: cash flow, equity build

up, asset appreciation, and lax savings.

The whole purpose of INVEST is to let you

figure, by changing the data, exactly what an in

vestment will do for you and detail that information

for all four factors (cash flow, appreciation, etc.).

Then it's yourjob to find some properties and use

INVEST to help you determine which is the best

for you!

Learning The Vocabulary

Cashflow is simply what's left after you collect your

rents and then make the payments, pay any ex

penses, etc. For instance, if your rents (for, say, a

duplex you want to buy) are S500 per month,

you'll have a total income of $6000 per year ($500

per month x 12 months).

If your monthly payments and expenses total

$400 per month, you'll have a yearly cost of $4800

($400 per month x 12 months). This will give you a

positive cash flow of$ 1200 per year ($6000 collected

less the $4800 spent).

Sometimes, particularly with an investment

which has a low down payment, you could have a

negative cash flow. For instance, if your payments

plus expenses ran $7000 per year, you'd be S1000

in the hole at the end of the year ($6000 collected

less $7000 spent equals a minus $ 1000). This isn't

always bad, as we'll see in a moment.

Equity buildup is the second area where you get

a return on your investment. As you make the

payments on the property, part of the payment

goes for interest, and part for principal. At the

start, this interest section eats up most of the pay

ment and, as time passes, the part devoted to prin

cipal gets larger and larger.

Note that this is not cash which you'll get as

you do when you collect the rents. It's like a savings

account — you'll get this part of your investment

when you sell the property, because each part of

your payment that goes against the principal re

duces what you owe on the property.

For instance, if you bought a $ 100,000 fourplex

with $10,000 down, you'd have to borrow $90,000.

If you sold it to me tomorrow for, say, $ 120,000,

you'd come out of the deal with a $20,000 profit,

right?

However, say you held it for a year and then

sold it for the same price. At the end of the year,

your payments would have reduced the amount

you owed on the property — the actual reduction

would depend on the interest rate and length of

the loan. But let's say that it, the principal, had
been reduced $5,000 over the course of that year.

Now, you'd end up with $25,000 (instead of the

$20,000 above) — while the extra $5,000 is not

profit, it does come back to you, just as if you'd put

it into a savings account.

1st example:

Selling price

still owe

down payment

cash

$120,000

- 90,000

- 10,000

20,000 (all profit)

2nd example (hold the property for a year):

selling price

still owe

down payment

cash

$120,000

-85,000

-10,000

$ 25,000

remember— our pay

ments have reduced the

principal from $90,000

down to $85,000
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INVEST 
Gregory R. Glau 
PO Box 1627 
Prescott /'\Z 86302 

Edilor's Nole: Program 1 is lhe Microsofl version. 
PTogram 2 conlazns Ihe lines which. should be changed 
10 perlllil "1NVEST " 10 mn on Ihe AIa.1. Lines 12000-
14999 a.·e Ihe printer routine and mighl need slight 
modificatlOlls f01" different jn7nters. FO'r lhe Ala.·i, 
change all P R1 NTs to LP R1 NT and remove lhe TAB 
slalements. - RTM 

Other than having a place to live, there's onl y one 
reason to buy real es tate: 10 maile ·I/I.oney. 

INVEST will give you a head sta rl if you're 
considering this unique investment medium. It'll 
show you how real esta te leve rage, inflation, and 
rent income will a ll add up to put real cash into 
your pocket: if you make the r ight investment 
decisions. 

And once you find some properties to conside r , 
V EST will detail the benefits to you, to aid you 

in making that ?"igh.l decision. 
You may have hea rd lots of stories about real 

estate - man~ are true! - about how you can buy 
property for httle or no cash down, and then let 
your wo nderful tenants pay for the property for 
yo u! About how the government allows a "eal tax 
break for real estate investo rs (called depreciation) 
which will put cold cash into your pocket come tax 
time. And, these days, depreciation works a double 
advantage for us because, while we're allowed to 
depreciate the prope rty on our tax returns, the 
build ing is actually increasing in value every day
often as much as 15 or 20% in a yea r's time. 

Stocks and bonds and go ld and jewelry simply 
can't match this. 

T here are four areas which give you a return 
on your rea lty investment: cash flow, equity build
up , asset appreciatio n, and tax savings. 

T he whole purpose of INVEST is to let you 
figure, by changing the data , exactl y what an in
vestment will do fo r you and detail that information 
for all fo ur factors (cash flow, appreciation, etc.). 
Then it's your j ob to find some properlies and use 
INVEST to help you determine which is the best 
for you! 

Learning The Vocabulary 
Cash flow is simply what's left after you collect your 
rents and then make the payments, pay any ex
penses, etc. For instance, if your rents (for, say, a 

dup,lex you want to bu y) are $500 pe r month , 
you II have a tota l income of $6000 per year ($500 
per month x 12 months). 

If your monthl y payments and expenses total 
$400 per month , you' ll have a yea rly cost of $4800 
($400 per month x 12 months). T his will give yo u a 
positive cash flow of $ 1200 per year ($6000 collected 
less the $4800 spent). 

Sometilnes, particularly with an in vestment 
which has a low down paynlent, you could have a 
negative cash flow. For instance, if your payments 
plus expenses ra n 7000 per year , yo u'd be S I 000 
In the hole at the end of the year ($6000 coll ected 
less $1000 spent equa ls a minus $ 1000) . T his isn't 
always bad, as we' ll see in a moment. 

Equity buildup is the second area where you get 
a return on your II1vestmen t. As you make the 
payments o n the properly, part of the payment 
goes for Interest, and part for principal. At the 
start, this inte ,:est section eats up most of the pay
ment and , as time passes, the part devoted to prin
cipal gets larger and larger. 

Note that this is not cash which you 'll get as 
you do when you collect the rents. It's like a savings 
account - you'll get this part of your investment 
when you sell the property, because each part o f 
you r payment that goes against the principal re
duces what you owe on the properly. 

For instance, if you bought a $ 1 00,000 fo urplex 
with $ I 0,000 down, you'd have to borrow $90,000. 
If you sold it to me tomorrow for, say, $120,000, 
yo u'd come out of the dea l with a $20,000 pro fit, 
right? 

However , say you held it fo r a yea r and then 
sold it for the same price. At the end of the yea r , 
your payments would have reduced the amount 
you owed on the property - the actual reduction 
would depend o n the in terest rate and length of 
the loan. But let's say that it, the principal, had 
been red uced $5,000 over the course of that yea r. 
Now, you'd end up with $25,000 (instead of the 
$20,000 above) - while the extra $5,000 is nOt 
profit, it does come back to you ,just as if you'd put 
Il1nto a savings accounl. 

I 5t example: 

Selling price 
still owe 

$120,000 
- 90,000 
- 10,000 down payment 

cash 20,000 (all profit) 

2nd example (hold the property for a year): 

selling price $ 120,000 
stiU o we -85,000 remember- our pay-

down payment -10,000 
cash $ 25,000 

ments have reduced the 
principal from $90,000 
down to $85,000 



It§ 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 &4O4O

(415) 948-9595

Ask about our many other recreational and home applications!

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

charge, please include expiration dale of card. Add S 1.50 tor shipping and

handling. Calif, residents add sates tax.

The national phone book of computing
$7.50

jComptiterist's Directory
Let your

fingers

do the

talking"

Alphabetical eyWordFinde

the
Computerist's Directory

PO BOX 405

FORESTVILLE, <

(707)887-1857

I 
I 
I 
I 
I 
I 

It~ 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! 

Til LE AIARI 400/800 

• Househo ld 34.95 cassette 
Finance ' 39.95 disk 

• Home 19.95 cassetle 
Inventory 24.95 dISk 

• Car Costs 19.95 cassette 
24.95 disk 

VIC 
(cassette only) 

34.95 

14.95 

14.95 

201 San Antonio Circle. 11270 
Mounlain View. CA 94040 
14151948-9595 

Ask about our mallY other recreational alld home applications.' 
TO ORDER: V ISA Maste rCard. check or money order accepted. If 
charge. plCilSC include cxpimtion da te- o f card. Add SI.50 ror shipping and 
handli ng. Calif. rl.'sidcll t!. add sales tux . 

The national phone book of computing $7.50 

"Let your m 
fingers 
dothe 

t al kl ng" .~-::;' •• -::;'-:::'-.":r. t's Directory 
.-._._ ... -.------. 

I FORESTVILLE, CA 95438 
I (7071887·1857 iJI" 
I r --------------- -----
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Ofthis, $20,000 is your profit and $5,000 represents

a return to you of your equityjust as if you'd saved

this money in a bank. And each payment you make

(actually it's those wonderful tenants who make the

payments for you, right?) increases the equity,

your ownership, in the property.

The third way you get a return on your invest

ment is through asset appreciation. This is the amount

a building increases in value because of rising

prices, inflation. In many cases in recent years,

income property has gone up in valuefaster than

the rate of inflation.

And, as you may already know, there are two

types of inflation: normal inflation andforced infla

tion. But even if normal inflation slows down —

and don't bet that it will— you can useforced inflation

... Fixing up a property to make it rent for more,

thus making it worth more.

Perhaps you could buy a property for, say,

$65,000 and with some paint and carpeting and

cleaning increase its value to $75,000. And, ofcourse,

you can always combine the two types of inflation,

and really increase the return on your investment.

Finally, tax savings is the fourth method of

return on a real estate investment. Tax savings

stems from depreciation, the concept that every

thing wears out and thus, at some time in the future,

it will have to be replaced. The Congress of the US

has recognized this fact, particularly in regard to

investment real estate, and allows the owner of

such property to depreciate a part of the building

and of its contents each year (just as if he took X

amount of cash and put it into a bank) to help pay

for the replacement cost of the building or

contents.

Depreciation is based on what accountants call

"useful" life, and varies on a building with its age,

condition, etc. An old building might have a "useful

life" of only 10 or 12 years, while a new structure

might be expected to last 30 years.

The actual length for depreciation for any

particular property must be determined by your

accountant.

Obviously, the shorter the "useful life," the

more depreciation you can take per year, and the

more the tax savings will be.

For instance, let's picture that you bought (or

want to buy) a triplex which will cost you $100,000.

First, we have to deduct the value of the land —

land cannot be depreciated, it doesn't wear out.

Let's say that you figure, from tax records and

property comparisons, that the land value is about

15% of the total purchase price. This means the

land cost was $ 15,000 (1 b% of £ 100,000). Deducting

this from the purchase price of $100,000, you now

have $85,000 left.
Now, the carpeting drapes, appliances, and so

on will wear out faster than the building, so you're

allowed a faster rate of depreciation on these items.

Again, ask your accountant. In INVEST, we figure

that about half the value of the furnishings are in

items that have a three year "useful life" for depre

ciation, and then about half the value is in items

that would have a seven year "useful life," so we've

taken them and lumped them together, and figured

an average of a five year useful life.

In this example, if you have furnishings worth

5% of the value of the property, you'd have fur

nishings worth $5,000 (5% of $100,000).

So, you deduct the value of the furnishings

($5,000) from the net property value (after the

land has been removed) of $85,000, which gives

you a net building value of £80,000.

Let's further assume that your accountant tells

you that this building has a "useful life" of 20

years.

Now, to figure the depreciation: you have an

$80,000 building, with a life of 20 years...you simply

divide the value by the years, to get a per-year

amount for depreciation. $80,000 divided by 20

years equals £4,000 per year. This is the amount of

depreciation per year allowed on this building.

INVEST takes things a step farther, by asking

you how many months this year you'll own this

property. It will then give you two displays and
printouts—one for this year, the number of months

you'll own the property, and then for next year,

which is figured at a full twelve months. Obviously,

if you're buying the building in June, you wouldn't

own it for a full year, so INVEST automatically will
calculate the exact depreciation (and tax savings)

for the part of the year you'll actually own the

property.

Added to the building depreciation is the

depreciation you're allowed on its contents. Re

member that we had $5,000 worth of carpeting,

drapes, appliances, and so on. We're using an

"average useful life" of five years, so we divide the
amount of $5,000 by five years, for an allowable
depreciation of $1,000 per year on the building's

contents.

Total depreciation, then, is the building depreci

ation of $4,000 per year plus the contents depreci
ation of $1,000 ... fora total of $5,000 per year.

The Tax Savings

This is the amount you can deduct from your

income tax. To figure your tax savings (how much

less you'll have to pay in taxes, or how much cash

they'll send back to you), multiply your tax bracket

by the amount of depreciation.

For example, if you're in the 30% tax bracket,

you'd save 30% of $5,000 depreciation, or $1,500

on your taxes.
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Of this, $20,000 is yo ur profit and $5,000 represents 
a return to you o f yo ur equily just as if you'd saved 
Ihis money in a bank. And each payment you make 
(actuall y it's those wonderful tenants who make the 
payments fo r yo u, right?) increases the equity, 
your ownership, in the pro perty. 

The third way you geL a re turn o n yo ur in vest
ment is thro ugh asset a/l/lreciation . T his is the amo unt 
a building increases in va lu e because o f rising 
prices, innalio n. [n man y cases in recent years , 
income property has gone up in value Jaster than 
the rate of inflation. 

And , as you may already know, the re are two 
types o f inflatio n: nor/llal inflation and Jo rced in fl a
tio n. But even if normal inflation slows down 
and don 't bet that it will - you can use Jorced illflation 
... fi xing up a prope rty lO make it rent fo r mo re, 
thus making it worth more. 

Perhaps you could buy a property for, say, 
$65,000 and with some paint and carpeting and 
cleaning increase its value lO $75,000. And, of course, 
yo u can always combille the two types of inflation , 
and rea lly increase the return on your in vestment. 

Finally, lax savillgs is the fourth method o f 
re turn on a real estate investolCOl. Tax savings 
stems from depreciatio n, the concept that every
thing wears o ut and thus, at some time in the future, 
it will have lO be replaced . The Congress of the US 
has recognized this fact, particularly in rega rd lO 
in ves tm ent real es tate, and allows th e own er o f 
such pro pe rty lO deprec iate a part o f the building 
and o f its contents each year Gust as if he took X 
amo unt of cash and put it into a bank) lO help pay 
for the re place ment cost of the building or 
conte nts. 

Depreciation is based on what accountants call 
"useful" life , and varies on a building with its age, 
condition , etc. An old building might have a "useful 
life" of o nly 10 or 12 years, while a new structu re 
might be ex pected lO last 30 years. 

The actual length fo r depreciation for any 
pa rticular pro pert)' must be determined b), Y0 1l r 
accounta nt. 

O bviously, the shorter the "useful life," the 
more depreciation you can take per year, and the 
mo re the tax savings will be. 

For instance, let's picture that you bought (or 
wa nt lO buy) a triplex which will cost you $ I 00,000. 
First, we have lO ded uct the value of the land -
land cann OL be depreciated , it doesn't wear DUl. 

Let's say that yo u fi gure, from tax records and 
property comparisons, that the land va lue is about 
15% o f th e lOtal purchase price. This mea ns the 
land cost was 15,000 (1.5 % of $ 100,OOO). Deducting 
this from the pu rchase price of $ 1 00,000, you now 
ha\·e $85,000 le ft. 

Now, Ihe ca rpeting d rapes, appliances, and so 

on will wear out faster than the building, so yo u're 
allowed a faster rate o f depreciation on these items. 
Aga in , ask YOll r accoun tant .. In INVEST, we figure 
that about half the va lue of the furni shings a re in 
items that have a three yea r "useful life" for depre
ciation, and then about half the value is in items 
that wo uld have a seven year "useful life," so we've 
taken them and lumped them lOgether , and figured 
an ave rage of a fi ve yea r useful life. 

I n this example, if you have furni shings worth 
5% of the value of the prope rty, you'd have fur
nishings worth $5,000 (5% o f $ I 00,000). 

So, yo u deduct the va lue of the fu rn ishings 
($5 ,000) from the net prope rty value (after the 
land has been removed ) of $85,000, which gives 
you a net building value of $80,000 . 

Let's further assume that your accounta nt tells 
yO ~1 that this building has a "useful life" of20 
years. 

Now, to fi gure the deprec iation: yo u have an 
$80,000 building, with a life 0 1' 20 )'ears ... you simply 
di vide the value by the yea rs, to get a per- year 
amount fo r depreciation. $80,000 divided by 20 
yea rs equals $4,000 per yea r. T his is the amount o f 
deprec iation pe r year allowed o n this building. 

INVEST takes things a step farther, by asking 
you how many months this yea r yo u'll own this 
pro perty. It will then give yo u two displays and 
primouts-one forth is yea r , the numberofmonths 
yo u'll own the properly, and then fo r next yea r , 
which is fi gured at a full twelve months. Obviously, 
if you're buying the building in June, you wouldn 't 
own it fo r a full yea r , so INVEST auto maticall y will 
calculate the exact depreciation (and tax savings) 
for the part of the year you'll aClLl all y own the 
property. 

Added to the building depreciation is the 
depreciation you're allowed on its contents. Re
member that we had ·5,000 wonh of ca rpeting, 
drapes, appliances, and so on. We're using an 
"average lIsefullife" of five years, so we divide lhe 
amount o f $5,000 by fi ve yea rs, for an allowable 
deprecia ti on o f $ 1,000 per year on the building'S 
conlenLS. 

T vtal de/neciation , then , is the building depreci
alion o f $4,000 per year plus the contents depreci
ation o f $ 1,000 ... for a lOtal o f $5,000 per year. 

The Tax Savings 
T his is the amo unt you can ded uct from your 
in come lax. To figure your lax savin gs (how much 
less you'll have to pay in taxes , or how muc h cash 
they' ll send back to yo u), Illultiply your lax bracket 
by the amo un t o f depreciation. 

For example. if yo u're in the 30% tax bracket, 
you'd save 30% of $5,000 de preciation , or $ 1,500 
o n your laxes. 



A

Wooden

Computer?

Not from Commodore!

So why should the desk look like wood? A pleasant
cream and charcoal trimmed desk looks so much better

with Commodore systems. One look and you'll see.

Interlink desks are right. By design.

The specifications only confirm the obvious:

•Cream and charcoal

color beautifully matches

the Commodore hardware

and blends with your
decor.

•An Ideal 710 mm (28")

keyboard height yet no

bumping knees because a
clever cutout recesses the

computer into the desk

top.

•High pressure laminate

on both sides of a solid

core for lasting beauty

and strength.

•Electrostatically applied

baked enamel finish on

welded steel legs—no
cheap lacquer job here.

•T-molding and rounded

corners make a handsome

finish on a durable edge
that won't chip.

•Knocked down for safe,

inexpensive shipment.

•Patented slip joints for

quick easy assembly.

•Leveling glides for

uneven floors.

•Room enough for a

Commodore printer on the

desk, yet fits into nearly

any den or office niche—

H: 660 mm (26") W: 1170

mm (46") D: 660 mm (26").
•Matching printer stand

available with slot for
bottom feeding.

Price: $299

In short, as Commodore dealers, we won't settle for
anything that looks good only in the catalog! Our
customers won't let us. They don't buy pictures And
neither should you. This is why we will let you use one of
our desks for a week and then decide. If for any reason
you don t like it, just return it in good condition for a
cheerful refund.

If your Commodore dealer doesn't carry our desks yet
send a check for $299 and we will ship your desk freight

Name

Address ^^

City— St_ _Zlp.

Interlink, Inc., Box 134, Berrien Springs, Ml 49103
Master Charge and Visa welcome. Call our order line'

616-473-3103

CONNECT
Your Commodore PET/CBM, HP-85, Osborne-1 to any

RS-232 Serial Printer, Plotter, CRT Terminal, Modem, or other

device.

TNW-2000

$129

TNW-2000 SES $229
TkJUf noon T*O CHANNELS INPUT/OUTPUT *»***
I NYV ZJXD + rs-232 Control Signals >369

TNW-103 Zl™^AUTO DW $389
All units are addressable IEEE-488 devices. Comes complete with

cabinet, documentation, one year warranty. Brochure available

other products.

TNW
COUPORATON

3444 Hancock St., Dept. C, San Diego, CA 92110

(714) 296-2115 TWX 910-335-1194

VISA/Mastercharse Welcome • Dealer inquiries invited

HAVE YOUR CAKE

AND EAT IT TOO

S A PIECE OF CAKE TO CONNECTAN (\TttK
TRIXI INTERFACE TO YOUR OLIVETTI PRAXIS 30
OR 35 CORRECTING ELECTRONIC TYPEWRTTER
DAISY WHEEL QUALITY AT DOT MATRIX PRICES!

10+ CPS

15 MINUTE INSTALLATION
HALF SPACE JUSTIFICATION

CABLE REMOVES IN SECONDS
TYPEWRITER FCJNCT. UNIMPAIRED
AVAILABLE NOW: ATARI & APPLE

OTHER DIRECT CONNECTIONS
AND RS232 AVAILABLE SOON

• PRINT AND PRINT »N OPERATE

• NO INTERFACE NEEDED-
Uf|S FRONT CONNECTOR -ATARI
USES CONTROLLER PLUG -APPLE

• PRICE: S2I5-APPLEADDS10
tBASED ON WARDS PR30 PRICE

• TYPEWRFTER AND SERVICE
WIDELY AVAILABLE

12225 SW 2nd/SCJITE 200 -E
P.O.B. CCC

BEAVERTON, OR 97075

,- !."~ - • 

A 
Wooden 
Computer? 

Not from Commodore! 

So why should the desk look like wood? A pleasant 
cream and charcoal trimmed desk looks so much better 
with Commodore systems. One look and you'll see. 
Interlink desks are right. By desig n. 

The specifications only confirm the obvious: 

'Cream and c harcoal 
color beaut ifully matches 
the Commodore hardware 
and blends with your 
decor. 
-An Ideal 710 mm (28") 
keyboard height yet no 
bumpIng knees because a 
clever cutout recesses the 
computer into the desk· 
top. 
-High pressure laminate 
on both sides of a solid 
core for lasting beauty 
and strength. 
'Electrostat ically applied 
baked enamel finish on 
welded steel legs-no 
cheap lacquer job here. 

.r-molding and rounded 
corners make a handsome 
finish on a durable edge 
that won't chip. 
- Knocked down for safe, 
Inexpensive shipment . 
- Patented slip joints for 
quick easy assembly. 
-Leveling glides for 
uneven f loors. 
-Room enough for a 
Commodore printer on the 
desk, yet fits Into nearly 
any den or office nlche
H: 660 mm (26") W: 1170 
mm (46") D: 660 mm (26"). 
-Matching printer stand 
available with slo t for 
bottom feeding. 

Price: $299 

In short , as Commodore dealers, we won't settle for 
anything that looks good only in the catalog! Our 
customers won 't let us. They don't buy pictures. And 
neither should you. This Is why we will let you use one ot 
our desks for 8 week and then decide. If for any reason 
you don't like it, just return it in good condition for a 
cheerfu l refund. 

--------------------
" It your Commodore dealor doesn't csrry our desks yet, " 

I 
.end a chsck for $299 and we will ship your de.k freight I 
paldl 

I Na~ I 
I Addr.ss I 
I City 5t Zip I 
I I I Interlink, Inc., Box 134, Berrien Springs, MI49103 I 
I Maater Charge and Vlaa welcome. Call our order line: I 

818-473·3103 

~--------------------~ 

CONNECT 
Your Commodore PET/ CBM, HP-85, Osborne-1 to any 
RS-232 Serial Printer, Plotter, CRT Terminal, Modem, or other 
device . 

1~::1§:.....=,--==-=--- lNW·2000 

O ONE CHANNEL 
TNW-1 00 OUTPUT ONLY ... .. $129 

.. $229 O ONE CHANNEL 
TNW-200 INPUT/OUTPUT . 

lWO CHANNELS INPUT/ OUTPUT $369 TNW 2320 + RS-232 Contr~ Sig"", ....... . .. 

TNW-103 AUTO ANSWER/AUTO DIAL 
(use with OM) ... $389 

All units are addressable IEEE-488 devices. Comes complete with 
cabinet, documentation, one year warranty. Brochure avai lable 
other products. 

~TNW ce,po .. " lON 

3444 Hancock St., Dept. C, San Diego, CA 9211 0 
(714) 296-21 15 TWX 910-335-1 194 

VlSA,lMastercharse Welcome . Dealer inquiries invited 

HAVE YOUR CAKE 
AND EAT IT TOO 

rT'S A PIECE OF CAKE TO CONNECT AN A t t e K 
TRlX I ImERFACE TO YOUR OUVETTl PRAXIS 30 
OR 35 CORRECTING ElECTRONIC TYPEWRITER. 
DAISY WHEEL QUAUlY AT DOT MATRIX PRICES! 

• 10 + CPS 
• 15M1NUTEINSTALlATlON 
• HALFSPACE JUSTIA CATION 
• CABlE REMOYES IN SECONDS 
• TYPEWRITER FUNCT. UNIMPAIRED 
• AVAIlJ\BLENOW:Al ARI&APPLE 
• OTHER DIRECT CONNECTIONS 

AND RS232 AV A!lJ\BLE SOON 

ActeK 

• PRll'iTANDPRINT - N OPERATE 
• NO INTERFACE NEEDED: 

USES FRONT CONNECTOR ·Al ARI 
USES CONTROLlER PLUG ·APPLE 

• PRICE:$215·APPLEADD SI O 
t BASED ON WARDS PR30 PRICE 

• TYPEWRITER AND SERVICE 
WIDaV AYA!lJ\Bl£ 

12225 SW 2ndlSUrTE 200 -' 
P.O.B. CCC 
BEAVERTON, OR 97075 
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It's important to note that these savings — tax

savings — return to you in the form of cash, either

in a tax refund or because you will pay less in taxes

than you would have had to without them, as

compared to equity buildup and asset appreciation,

which return to your wallet only when you sell

the properly.

In Fact, the tax savings are often enough to

offset any negative cash flow you might have from

a property. So, while you might have $100 a month

in negative cash flow, perhaps at the end of the

year you'll get back that cash, just as if you'd saved

it in a bank every month!

INVEST will show you exactly what your

results will be.

So, these are the four vital areas we need to

consider for any real estate investment: cash flow.

equity buildup, asset appreciation, and tax savings.

"INVEST" will not only show you what each

item will do, based on your own data, but will also

summarize and total them, compare them to your

clown payment, and provide you with a return on

your investment percentage.

And this, your return on investment, is really the

important figure for any investment program. All

the various parts of any investment, such as the

real estate we've been examining here, are com

bined in this figure.

It's fascinating to see this in action, because

many of us think in terms of savings accounts

(perhaps 5 or 6% on our money) ... or certificates

of deposit (perhaps 14%) ... or stocks (what will the

market do tomorrow'-) ... or limited edition prints

(nice to hang on the wall, but who can we sell it to?)

... or money market accounts (10 or 12%) ... and

when you see what real estate can do for you — even

a small duplex or triplex — you will be astonished.

Using INVEST

Once you get a printout of a specific set of data,

the program will automatically end. Up to that

point — before you ask for a printout — you can

alter any data any number of times, to display

different results. Then, when you have the display

you want, you can request a hard copy.

There's a delay at the end of page two of the

instructions: while you're reading them, your

computer is reading array information into its
RAM. We're using three double-dimension arrays:

Q is the information used to get your monthly

payment. The program will multiply the amount

of your loan(s) by the proper monthly figure, to

arrive at a monthly payment. You can input up to
$ loans, for 15, 20 or 25 years, and at interest rates

from 10% to 18%, in .5% steps. Then "INVEST"
will total the payment, display it, and let you change

die amount, if you wish to. This situation might

occur if you happen to be assuming an old loan, at

less than 10% —you can answer 10%, and then

change the payment total lo match your correct

figure.

El ... is the array with the figures for the first-year

equity buildup.

E2 ... is the array for the second-year equity buildup.

Two arrays are used here because the equity build

up is different for each year — you will pay more on

the principal of your loan (luring the second year

than you did the first. The actual multipliers are

based on the length and terms of your loan — a

loan at 10% for 15 years will have a much faster

and higher equity buildup than one at 16% for

25 years.

Total rents are just that — if the property

you're considering is a fourplex, input total rents

from all units.

If you don't know the actual amount of taxes

and insurance, or expenses, use your best estimate.

Your accountant will know your approximate

tax bracket, or you can check the tables on Form

1040, or look back at your latest tax return.

When you're asked to input payment informa

tion, you must input something— if you skip

around and just put the payment amount in (with

out the interest rate or length of the loan), you

won't get credit for any equity buildup — the com

puter just can't tell what equity buildup will actually

be better than what's shown.

Following is a list of the major variables used

in INVEST. There are others used mathematically,

so if you change the program, please read through it

to make sure you don't use something already used.

Table 1.

INVEST

Major variables:

E$ ... date

AS . . . property address

Ml$ - . misc. information (1)

M2$ . . misc. information (2)

PR . . . asking/purchase price of the property

L .... estimatedlifefordepreciation

A . . . . 7f estimated annual asset appreciation

R .... current rents

AR . . . anticipated rents

M months of ownership this year

T .... estimated taxes and insurance per month

E .... estimated expenses per month

V % land value (as a percent of the price)

B .... the tax bracket you're in

DP .. - down payment amount

F % furnishing1 s value (% ofthe price)

Fl ... first year cash flow

F2 ... second yearcashflow (full year)

EB ... equity buildup, first year

ET . . . equity buildup, second year

A5 ... asset appreciation, first year

A6 . .. asset appreciation, second year
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It's important to note that these savings - tax 
sav ings - return to yo u in the form of cash , either 
in a Lax re fund or because yo u will pay less in taxes 
than you would have had to Wilholil lh e m , as 
comparecl lo equil), blli/dlll' a ncl assel nIJIJI"f'{ialioll , 
which return La your wa ll et on ly whe n yo u sel l 
lhe propeny. 

I n fact, the lax sav in gs are of len eno ugh to 
offset a ny negative cash fl ow you might have fro m 
a property. So, while you might have $ 100 a month 
in negative cash fl ow, pe rha ps at the e ncl of the 
yea r you'll get back thal cash.just as if yo u'cI saved 
il in a bank eve ry month ! 

I NVEST will show yo u exactl y what you r 
results will be. 

So, these are the four vital areas we need to 
conside r for any rea l estate investment: cash fl ow, 
eq uity builclup, asset apprec iation , a ncl ta" sav in gs. 

" I NVEST" will not o nly show yo u what each 
item wi ll clo , based on your own data. but wi ll also 
summarize and tOlal lhem , compare them La your 
cl own payment, and provide yo u with a return on 
your in vestment percentage. 

And thi s, your f(}lurn on investment, is rea ll y the 
impo rtant figu re for any in vestment program. All 
th e va rio us parts of an y in vestment, such as the 
rea l estate we've been examining here, are com
bined in this fi gure. 

It's fasc inating LO see thi s in action , because 
many of us th ink in terms o f savings accou,nts 
(perhaps 5 or 6% on our mo ney) ... or cerllficates 
of d eposit (perhaps 14 %) ... or stocks (what wdl the 
market do LOmorrow» ... o r limited ecillion pnnts 
(nice LO hang on the wa ll , but who can we sell it to» 
... o r mo ney market acco unts (10 or 12%) ... and 
when you see what real estate can clo for you ~ even 
a small cluplex or tripl ex - you wdl be aSLOllIs hecl. 

Using INVEST 
Once yo u get a prinLOut of a specific set o f d ata, 
the program wi ll automatically end. Up LO that 
point- before you as k for a pnntout ~ you can 
alter any data any number o f tllnes, to dlSplar 
cl iffe rent results. T hen, when yo u have the dISplay 
you wa nt, you can request a hard copy, . 

There's a d elay at the encl of page twO of the 
in structions: wh ile you're reading tl~em : YOll,r 
compute r is reading arra y in form~uon I~to IlS 
RAM. We're using three double-d llllension arrays: 

Q is the information used to !iel your monthly 
payment. T he program will multiply the amount 
of your loan(s) by the proper monthly figUi e, to 
a rri ve at a monthl y pay ment. You can Inpu t up LO 
3 loans, for 15, 20 or 25 yea rs, ancl atl~~teres,: ra_~~s 
fro m 10% to 18%, in .5% steps. Then INVESl 
will total the pay ment, display it, and lel you c hange 
the amount, if you wish to. ThiS Situation Imght 

occur if yo u hap pen to be assuming an old loan, at 
less lhan 10% - yo u can answe r 10%, and the n 
change the payment lOla lto match your co rrect 
fi gu reo 

E l .,. is the array with the figures for the first-year 
equity buildup. 
E2 ... is the array for the second-year equity buildup. 

Two arra ys a re used he re because the equilY build
up is differe nt for each yea r - you will pay IIIO/'(' O il 

the principal of your loa n durin g the second year 
than yo u did the first. T he aCl ualmultipliers a re 
basecl o n the length a ncl te rms o f yo u r loan - a 
loan at 10% for 15 yea rs will have a much faste r 
and higher eq uity bui ldup than one a t 16% fo r 
25 yea rs . 

Tota l re nts are just that - if the p roperty 
yo u're conside rin g is a fourp lex , input LOta l re nts 
fro m a./iu nits. 

I r you don't kn ow the actual amount of taxes 
and insurance, or expenses, lise yo ur best estimate. 

Your accountant will know yo ur ap prox imate 
tax bracket, or yo u can check the tables on Fo rm 
1040, or look bac k at your la test ta" return. 

When yo u're asked LO in put payment inf()rma
lion , you must input something - if yo u skip 
around and just put the payment amount in (w ith
out the illle rest rate or le ngth of the loan) , yo u 
wo n't get credit fo r any equi ty buildup - the com
puter j ust can'tte11 what eq ui ty bui ldup will actua ll y 
be bellI'" than what's shown. 

Following is a lisl of the majo r vari ables used 
in INVEST. T he re are others used mathematica ll y, 
so if you change the program , please read th rough it 
to make sure you don't use somethlllg already used . 

Table 1. 

INVEST 

Major variables : 

E$ .. . dale 
AS . .. property address 
MIS .. misc. information (I ) 
M2$ .. misc. information (2) 
PR ... asking/purchase price of the pro perty 
L .... estimated life for depreciation 
A . . .. % estimated annual asset appreciation 
R . .. . curre nt rents 
AR .. . anticipated rents 
M ... . months of ownership this year 
T .. .. estimated taxes and insurance per month 
E . .. . estimated expenses per month 
V . .. . % land value (asa percent of the price) 
B .. . . the tax bracket you ' re in 
DP ... down payment amount 
F .... % furnishing's value (% of the price) 
FI . .. first year cash flow 
F2 .. . second year cash flow (full year) 
EB . .. equity buildup, first year 
ET .. . equity buildup, second year 
A5 . .. asset appreciation, first year 
A6 . .. asset appreciation, second year 
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GAMES

Golden Mouiiain
Space Eggs

Apple' Panic
Thief

Snack Attack
Med Fly Mania
The Book

Hi-Res Soccer
Apple'-Oids

Wurst ol Huntington Computing .

Ullima

AutoOahn

Battle Cruiser Action

Gorgon

Super Stellar Trek

HeNfire Wairio'
Gamma Goblins
Mission Asleroid

Wizardry

Warp Factor

MicrosoM Adventure
Wizard ana tl"e Princess

Flight Simulator

Odyssey

Sargon II

Space Eggs

Hi-ResCnobage
Lords of Karma (cass I

Oh Shoot
ABM

Computer Conflict
Computer Air Combat

Temple of Apshai
Zork

S19 95

S29 95

S29 95

S29 95

S29 95

S29 95

S1995

S29 95

S29 95

S39 9S

$29 95

S44 95

539 95

S39 95

S39 95
S29 95

SI 9 95

S49 95

$39 95

S29 95

S32 95

534 95

529 95

534 95

S29 95

$24 95 ■
S20 00

$24 95

539 95

$59 95

539 95

S39 95

$14.19

$19.99

$19.99

$35.39

$33.39

$34.19

$17.99

$33.39

$33.39

$19.99

533.89

$33.39

$38.89

S3 3.8 9

$33.89

$33.99

$33.39

$17.99

5*3.49

$33.99

$33.39

$38.99

$39.49

$3S.39

$39.49

$33.39

$31.19

$14.99

$19.99

$31.19

$33.99

$33.99

S33.89

$33.99
All Nibble Software iss«H iut

Robot Wars S39 95 now
Cranston Manor $34 95 now
Dragon s Eye S24 95 now
Twaia s Lasi Heaouoi 529 95 now

Snogqle .524.95 now
Alien Rain S24 95 now
Alien Typhoon S24 95 now
Haster Blaste; 529.95 now

Creature Venture S24 95 now
Hodge Podge S23 95 now
Meteoroids m Space 519.95 now
Dragon Fire S49 95 now

MISCELLANEOUS
Escape Irom Aclurus S29.95 now
Basic Mailer S69 95 now
Memory Management II S49.95 no-

Castle Wollenstem S29 95 now
Upper Reaches ol Apsnai 519 95 now

Bridge Tutor 539 95 now
PASCAL Animation Tools $65.99
Hand Holding BASIC $84.99

Crossfire 529 95 now $2*.29
Epoch S29 95 now $25.3*
Outpost S29 95
Ulysses S34.95

Space Quark S29 95
Beneaih Apple DOS (book) Si9 95

Birth ol the Phoenix SI4 95

Goblins S27 50
Painter Power S39 95

U S Constitution 329 95
Merger $49 95

Super Stellar Trek S39 95
LISA S79 95 ,
V-Plot (Yuccipaj S29 95 .
V-Stat
V-Prml

Brain Surgeor,

Info Master

Waterloo II

Speedstar

Kaves of Karkhan

Dos Boss

S29 95

$29 95

$49 95

SI50 00

549 95.

Si39 95 .

S49 95 .

S24 00 ,

WORD PROCESSORS
Apple Writer

Magic Wmdow Si00 00 now
Easy Wnler Professional S25C 00 now

Letter Perieci Si 50 00 no-
Super Te>! 5150 00 no-
SuperscnDe S129 95 now
Executive, Secretary S250 00 now $212.4*
Apple' WorQslar 5375 00 no- $2S*.OO
Heorewll S60 00now $3O.99
Apple ■ Writer Extended S29 95 now SIS.39

ONE OF THE WORLD'S LARGEST INVENTORIES

Softlights
By Fred Huntington

More and more fantastic things

are becoming available for the Ap

ple". We just received one of my

favorites - the Passport Designs

SOUNDCHASER Computer Mu

sic System. It's easy to set up and

an absolute blast to play with.

Price is S650 for the keyboard and

$350 for each synthesizer board.

We recommend two boards.

When you buy the complete system,

we will give you S100 worth of free

software (your choice from our cur

rent catalog).

Having worked my way through

college playing in a small band, I

keep thinking how great my group

would have sounded if we had had

the Passport Designs setup.

You can actually record a song

and then play it back and even play

along with it - no tapes or accessing

the disk. You have to see it (and

hear it) to believe it. Five stars!

HARD DISK

We're now official dealers for
Nestar. We think the Nestar system

is so great, we've adopted it for in-

house use. We have four Apples

hooked up to a 16 Megabyte disk.

This allows us to have several
people processing orders at the

same time, all working off the same

inventory disk.

Our system has the capability of
expanding to 64 Apples hooked up
together.

And, by the time you read this,
CP/M ■ (a registered trade mark of
Digital Research) should be avail
able for the system.

Call for more information.

STOCK PROGRAMS

$33.99

$39.49

$21.19

$33.39

$31.19

$21.19

$21.19

$25.39

$21.19

$21.29

516.99

$43.49

$23.39

$3*.49

$42.89

$23.39

$16.89

$33.19

536.19

$29.69

$23.39

516.89

512.69

$23.29

$33.19

$25.39

543.49

$33.89
S67.H9

533.39

$29.39

$23.39

$42.49

$127.49

$42.39

$114.**
$42.3*

$20.3*

StS.*9

$84.99

$2I9.OO

$127.49

$137-49

$110.3* COMING SOON!

California Toll-Free Number

800-692-4143

Call Toil-Free 800-344-41

Portfolio Master
Ma^et Chaner

Dowlog lor Market Charter

Investment Decisions

Stock Tracker
Stock Tracker lAulo Ver 1

575 00 n

5129 95 n

S99 95™

S99 95 n

S190 00 n

S300 00 n

BUSINESS APPLICATIONS

Invoice Factory (Special)

Regression Trend Analysis
Multiple Regression

Microsoft Fortran

Microsoft CoOOl-80

Business Pac 100
Desktop Plan II

Visicalc3 3 Special
ViSipIO!

Visitrend/Visiploi

Visiterm

Complete Mailing |Avani-GarrJej

DBMasier

PFS
PFSHepori

Data Factory

Thinker

Requesi

Super Kram

ASCII Express
BPI Accounts Receivable

BPI General Ledger

The Mail Room
Continental General Leoger

Cont Accounts Receivable
Cont Accounts Payable

Continental Payroll

Brooerbund Payroll

Informer II

Creative Financing

Real Eslale Analyzer
Accouniing Asstslant (cass.)

Spell Star
Muse Form Letter

Property Management System

S200 00 nt

S26 95 nt

529 95 nt

S200 00nt

S750 00 m

S99 95.it

S200 00 nt

S200 00m

SI 79 95™;

S259 95 nt

SI49 95 nt

SS9 95nt

S229 95 nt

595 00™

S95 00nt

5150 00 nt

5495 00 nt

S225 00 nt

SI 75 00 ik
S99 95nt

S395OOnt

S395 00nt

S29 95 nt

S2SOO0nt

S250 00 nt

S250 00 nt
S2SOO0nc

S395 00 nt

S49 95 nt

SI50 00 nc

SI 50 00 nt

S7 95 nc

S2S0 00nc

S100 00 nc

S225 00 nc

PERSONAL/HOME
Interlude (disk)

Handmilmg Analysis

Decision Master

The Correspondent
Diet Planning

Wm at ihe Races

Pfo Football (SDL)...
College Football |SDL)
Grocery List

Financial Management Syslem

Home Money Minder

S19 95nO

S19 95no

S29 95 no

S44 95 no

S24 95 no

S39 95 m

526.95 no

S26 95 no

S19 95 no

II 539 95 no

534 95 no

MISCELLANEOUS
D C Hayes Mtcromodem
D C Hayes Smad Modem
460G Paper Tiger

560G Paper Tiger
Tiger Trax

Z-80 Softcard
NEC 12 Green on Black

Videi 80-COt
TG Joystick

TG Game Paddles
Paymar LCA Rev. 7
DoniBook
Dragon Fire

Hungry Soy
3mg ol Saturn

Streets of the City & Trucker
^ace for Midnight
jalactic Empire

Space Warrior
3ulsarll

Star Cruiser
ioth Barrels

;yber Strike
'hantom 5

tiemorex Disks

Verbatim Dataiife-plain whubs

S375 00 no

. $63.69

w $110.39

w $«*.**

w 5M.«

- $161.49

- $234.9*

■ $149.00

- $22.89

■ $25.39

- $1*3.**

- $637.«9

- 5M.M

- $1**.**

- $14*.OO

- $132.**

■ $22O.I9

■ 5137.39

M $50.89

. $1*4.59
* $80.69

- SB0.69

■ 5134.00

- $420.**

- $191.1*

- 51M.69

m $B4.9*

m $333.**

. $333.**

w $23.3*

- S3 11.49

. S3 11.49

* $212.4*

w 5213.49

. $333.**

w 541.49

w Si 17.49

w $127.4*

» $*.I9

w $211.49

w $84.99

- $191.1*

■ $16.99

w $1*.«9

w $25.39

. $3*. 19

w $21.19

" $33.B*

m $22.89

* $22.89

. Si a.89

- $33.8*
* $2*.*9

v $39*.OC

. •■,„.. $249.00

S1094 00 no

SI394.00 no

S16 9Snt>

S395 00noi

S260 00no
S350 00 no

S59 95 no

S39 95 no

S8 95no

S49 95 no

S24 95 no

S39 00 no.

S24 95 no.

S29 95 no.

S24 95 no.

524 95 no.

S24 95 no.

S24 95no

S39 95 no.
S29 95no-

v $9*1.9*

v 1223.OO

. $13.23

. $299.00

v $ao*.eo

. $29*.OO

• $30.99

■ $33.8*

$2*.*9

t $8.03

, $42.49

. $21.1*

$33.8*

$21.19

$25.39

$22.**

$21.1*

$23.39

$20.9*

$21.8*

536.99

$23.39

10 far $34.9*
10 tor $27.99

Flipsort Box

Scotch Disk Cleaner

AtanvTRS-80vPef

529 95 ,„,.

S24 94™
rit. I., M.

$29 80

(Outside California)

El

mm 1

fi
9

0
B
0
a
0
9
0
B
0

0
B
0

0

0
B
0
B

HUNTINGTON COMPUTING
Post Office Box 1235

Corcoran. California 93212

Order by Phone 800-344-4111
In California (209) 992-5411

Apple' is a registered trademarkoi Apple Computer Inc
Pel ■ is a registered trademark of Commodore
TRS-80 * is a registered trademark ol Tandy Corp
Alarr is a registered trademark of Atari. Inc

We take MasterCard or VISA (Include card

* and expiration date) California residents

add 6% lax Include S2 00 for postage

Foreign and hardware extra Send lor free

cafalog Prices subjectto change

1
0
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~ GOlden Mounta ,n 5'995 110'" $1.... 0 lIghts PorttollO MaSler S750<? _ s.~... ~ 
... , Sp3ceEggs 52995 _ $1.... MarltetCn311er 5 1299;, _ $110.:1' • 

Apple ' PanIC 52995...... $1.... Oowlogtor Marlo.etCharter 5999; ...... $.'," 1 
I Thiel S29 95 - US,2' By Fred Huntington Investment Oeclslons S99 95 ...... S...... ~ 

SnackAnac~ 52995 _ $2S ,:I' More and more fantastl'c things StockT/acka! 5 19000 11<>'" ".,A' 
Me<! FI~ Mania S29 95 now ,14.,' Sioek Tr3cker iAuto Vef I SJOO 00 no- $254." ~ 

L! ~~.~~~cer ~;~= :~!:: are becoming available for the Ap- BUSINESS APPLICATIONS ~ 
~ Apple-·OldS 52995 _ US.:I' plel!). We just received one of my InvOtce Factory (Spec,a l) 520000 _ ,'''.00 1 
I 
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~ 

Helll'reWamor 53995 ....... ,:13." an absolute blast to play with. V,slCalcJ JSpeclal S2'0Q00 ....... ,14, •. " 
,... Gamma Goblins 529 95 ....... ' 25. " Vlslplol 517995 __ ,15::1 •• ' 
• M'SSlOn ASlerOlQ 51995 _ '17." Price is $650 for the keyboard and V'SlirenalV'Slplo1 5259 95 _ $::In .• ' 
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Warp FaClor 5.3995 ....... $::I'." 5350 or eac synt eSlzer oar . Complete Mallmg !Avanl·GarQe j S,5995 _ $S.... ..., 
Mlcroso" Aovenlure S29 95 -- ,::IS." W d tw be d DB Master 5229 95 - $1M.5' 

~ 
W'Z3rOafICthePnncess 53295 _ $::I • . '" e recommen 0 ar s. PFS $9500 ....... ...... 1 

,... Fllgnt Simulator SJ.l. 95 ...... $::I.A. When you buy the complete system, PFS Repo" S9500 - ...... ~ 
• Odyssey 52995 ,..,... 125.::1' Data Factory 515000 _ $1~" 

~ 
Sargonll 53495 _ $2 •.•• we will give you 5100 worth of free H unker So:l9500 _ .. 4::1.... ~ 
Space Eggs 52995 _ $::IS." Rcquest 522500 _ ,1".1' 
HI·ResCnbbage 52495 ....... $21.1' software (your choice from our cur- SuperKram 517500 _ '1 ..... . 

~ 
LOldsotKarma (cassj 52000 _ $1 • . " I ) ASCII E...press S9995_ , .... " 1 

,... OnShooI _ $1 • • " rent cata og . BPI AccounlS Rece .... able 539500 ....... 'US .• , ~ 
• ABM 524 95 ....... 121 . 1' H ' k d th h BPt General Ledger 5.39500 _ "u .•• 

Computer Contlici 53995 _ US ," aVlng wor e my way roug The Mall Room S29 95 _ $::IS.29 ~ 
l.W CompulerAIr Comoal 55995 ....... U::I." college playing in a small band, I ContmentalGeneral Leoger 525000 ....... $::I12A. ~ ~ Temple ot Apshal 53995 ".,... $"'" Coni Accounts Recelvatlle 525000 ....... ,::Il::1A' _ 

I 
ZA""I ~ i bbl'SohW'" .. ~~.~~.~",~~'i:: keep thinking how great my group Cont AccountsPayaDie 525000 _ U1::lA' 1 

Id h d d 'f h d h d ConunentalPayroli 525000 _ '21::1A. ~ 
ROOO1 Wars 53995 _ 'U." wou ave soun e I we a a BrcaerbundPayroll 539500 ....... UU .•• 
Cranston Mano. SJ.l. 95 ...... ,::I.... h P rt D . Inlormer II 54995 ....... "'2A' ~ l.W OlagonsEye 524 95 _ 121 . 1. t e asspo eSlgnssetup. Creallve Flnancrng 515000 _ 'I27A. ~ 

~ TwalasLastAeooul)l 52995 _ US. n You can actually record a song AealEstateAnalyzer 515000 ....... $I::17A' • 

~ 
~~~,n ~~~~ = :~!::: Account 'ng Ass,stanl (cass) 5795 _ , •••• I 

~ Ahen Tyn"OOIl 52495"" .. $::11.1' and then play it back and even play Spell Star 525000 ...... $::I12A. ~ 
• .... ' Muse Form Lener 510000".,.. $ .... " 

~ 
~~:~~~r~lt~~;ure ~~ = :~t~: along with it - no tapes or accessing Properly Managemenl Syslem 522500 "" .. $1" .1' ~ 

~ HcagePcage 52395 _ Ul.n the disk. You have to see it (and PERSONAL/HOME a, 
MetcorOlds In Space 51995 no .. " • • " Interlude (dlskl 51995 ...... " •• '" ~ 

~ Dragon Fore 54995 n0" ... 2.... hear it) to believe it. Five stars ! Handwfll,ng AnalySIS 5 t9 95 no.. ".... .J 
ra Escapelrom AClurusMISCELLANEOU~95no", ,25.n HARD DISK ~;'tg~~:';~enl ~~~~ :::: :!::~: ~ 
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~ 
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BrtOgeTutor 53995".,.. U5.1' is so great, we've adopted it for in- GroceryLlsl 51995 _ $1 • ••• ~ 
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Hind Holding BASIC . .., ...... house use. We have four Apples Home Money Monoer 53495".,... $::I • ••• ~ 
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Figure 1: Sample Run

10/22/81

PROPERTY RNRLVSIS REPORT FOR R 5RMFLE FOURPLEX INVESTMENT

*** PREPRRED FOR COMPUTE! MRGRZINE **=*

flSKING/OFFERING PRICE 109,080.00

+::+::+::+: :f: *** =+=******* ■*■ * *■ *# *:+; *:+::+::+: * *:+: * *:+::+::+: *:+::+::+::+::+::+: *:+::+::+: *;+:******:+: * :+: +=:+::+: ****'^ **

CBSH FLOW ESTIMRTE, BfiSEO ON OWNING THIS PROPERTY FOR 6 MONTHS

THE FIRST VERR, 12 MONTHS THE SECOND VERR. FIRoT VERR CRSH FLOW

ERSED ON CURRENT RENTS OF 12D8 MONTHLV, RND THE 2ND VERR IS BRSED ON

RNTICIPRTED RENTS OF 1380 PER MONTH. ESTIMRTED

RPPRECIflTION IS S 'i.

RLL FIGURES RRE RPPRQXIMRTE

MONTHLV RENTS

MORTGRGE F'RVMENTS

TRXES + INSURRNCE

MISC. EXPENSES

ESTIMRTED CRSH FLOW

1ST VERR

7208. 08

733S. Ql

24G. 00

300. 00

-GTS. 01

2ND VERR

15.. 608. 00

14, 676. 81

430. ©0

600. 00

-156. 01

RETURN ON INVESTMENT RNflLVSIS

CRSH FLOW CFROM flBOVE >

RSSET RPPRECIRTION

EQUITV BUILDUP ■:: flPPRQX I MRTE >

VHIIP ESTIMRTED TRX SRVINGS HRE

BRSED ON R TRX BROCKET OF 30 X

RND R LIFE FOR DEPRECIRTION
fiF 20 VERRS. DEPRECIRTION

THE FIRST VERR IS 2580 RND

THE 2ND VERR IS 500©

THE FURNISHINGS RRE WORTH 5

;; OF THE PROPERTY COST.

TflX SRVINGS

VOUR RETURN ON INVESTMENT IS

VOUR DOWN PRVMENT WRS * 18000

VOUR :-; RETURN ON INVESTMENT IS

1ST VERR

-678. 81

4808. 00

242. 21

758. 88

4314. 20

43. 14

2ND VERR

-156. 81

S888. 88

567. S6

1.588. 88

9911. S5

99. 12 X

Program 1.

4 GOSUB21000

5 GOSUB17000

7 REM PAYMENT PERCENTAGE FIGURES

ARE HERE

8 REM TO GET THE MONTHLY PAYMENT,

MULTIPLY THE

9 REM AMOUNT OF THE LOAN BY THE F

IGURE.
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Figure I: Sample Run 

:10/22.····:=::1 
PROPERTY ANALYS IS REPORT FOR A SAMPLE FOURPLEX INVESTMENT 

*** PREPARED FOR COMPUTE! MAGAZI NE *** 
ASKING/OFFERING PRICE :100,000.00 

~***********~:*****************:~*************************:~********** 
CASH FLOW ESTIMATE, BASED ON OWNING THI S PROPERTY FOR 6 MONTHS 
THE FIRST YEAR, :12 MONTHS THE SECOND YEAR. FIRST YEAR CASH FLOW 
BASED ON CURRENT RENTS OF :1200 MONTHLY. AND THE 2ND YEAR IS BASED ON 
ANTICIPATED RENTS OF :13 00 PER MONTH. ESTIMATED 
APPRECIAT ION IS 8 %. 

ALL FIGURES ARE APPROXIMATE 

t'lOtHHL',' RENTS 

MORTGAGE PAYMENTS 
TAXES + INSURANCE 
t'l I SC. E)O( PENSES 

ESTIMATED CASH FLOW 

:15T 'T'EAF.: 
720121 . ~)(1 

733:3. 0:1 
24£1. ~~n3 

3: ~;:H;:1 . 00 

-67:3. 0:1 

2 ND 'IEI~R 

:t5 .. 6"3(1, (1~:::1 

:14 .. 676. '3:1 
4:30 . 1210 
6~H::1 . £n3 

=================================================================== 

RETURN ON INVESTMENT ANALYSIS 

CASH FLOW (FROM ABOVE ) 
ASSET APPRECIATION 
EQUITY BUILDUP (APPROXIMATE ) 

YOUR ESTIMATED TAX SAVI NGS ARE 
BASED ON A TAX BRACKET OF 3 0 % 
AND A LIFE FOR DEPRECIATION 
OF 20 YEARS. DEPRECIATION 
THE FIRST YEAR IS 2500 AND 
THE 2ND YEAR I S 500121 
THE FURNI SHINGS ARE WORTH 5 

% OF THE PROPERTY COST . 

-67:3. J.3:1 
40 .. ;:n), £11.2:1 

;;::4;;::.21. 

750. en] 

-·1.56. }.):1. 
S~~1£10. }.)(1 

567 . :::6 

--------------------------------- - -- - ----------- ------- --------------

YOUR RETURN ON INVESTMENT IS 

YOUR DOWN PAYMENT WAS $ :10000 
YOUR % RETURN ON INVESTMENT IS 

Progra m 1-

4 GOS UB21000 
5 GOSUB17000 
7 REM PAYMENT PERCENTAGE FIGURES -

ARE HERE 

43:14. 20 99:1:1 . :35 

8 REM TO GET THE MONTHLY PAYMENT , 
MULT I PLY THE 

9 REM AMOUNT OF THE LOAN BY THE F 
IGURE . 



DR.
DALEY'S

SOFTWARE
Software with a difference.

THE MAIL LIST
A Proven Performer

Proven Performance with The Mail List is now in

use by many satisfied customers.

It has been nearly two years since the first version

of The Mail List was introduced. Only the BEST

software will stand this test of time.

The Mail List has been specially designed to be

used by the novice computer operator. All opera

tions in the system are menu driven with built in user

protection. This insures that you can have hassle

free and error free operation.

Why waste time with other inferior mailing lists?

Compare these features:

1. User defined data structures. You are the best

judge of how your files should be organized. DR.

DALEY'S mailing list package is unique in this

feature. With The Mail List you can divide each

record to suit your needs.

2. User defined label format. You can print from

one to eight labels across and up to 10 lines per
label.

Interface to WordPro 3 or 4.

Fast and easy input and editing.

Easy to use 'wild card' sorting. This will allow

searches through the file using up to 3 fields.

6. Multiple disk files. Maximum capacity is 80 disks
per file.

This powerful package comes on diskette with

nearly 100 pages of documentation. It is packaged
in an attractive binder.

When ordering please specify the version you are

ordering. It is available for the following systems:

Version 4.4 $159.95

(Any computer with Commodore BASIC 4.0 and

32K memory with the 4040 (or upgraded 2040) disk
drive.)

Version 4.8 $179.95

(Commodore 8032 with the 8050 disk drive.)

Call or write for details of our other software.

NOTE OUR NEWADDRESS
DR. DALEY'S SOFTWARE

Water Street

Darby, MT 59829

Phone: (406)821-3924

(Hours: 10 a.m. to 6 p.m. Mountain Time)

SOFTWARE FOR YOUR 16K TRSS0 COLOR
MODEL I, III, ATARI 400/800, APPLE II

the
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progj
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THE PROGRAMMER'S INSTITUTE
A Futurehouse Company
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Yew Subscription htitli

Cassciic
Trul Issue
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Look Out!

MX 80

PRO/WRITER
IS HERE

PRO/WRITER OFFERS YOU MORE
• Tracter & Friction

Feed

• Paper Cut Off

• The Tightest Dot

Matrics You've Ever

Seen

• Hi Res. Kee & Dot

Graphics

• 100 CPS

• Proportional Spacing

• Math Symbols

• And More For Less

$595.00
Call (916) 272-6808

Poquette's
14530 Lynshar Road

Grass Valley, California 95945

DR. 
DALEY'S 

SOFTWARE 
Software with a difference. 

THE MAIL LIST 
A Proven Performer 

Proven Performance with The Mail List is now in 
use by many satisfied customers. 

It has been nearly two years since the first version 
of The Mail List was introduced. Only the BEST 
software will stand this test of time. 

The Mail List has been specially designed to be 
used by the novice computer operator. All opera
tions in the system are menu driven with built in user 
protection. This insures that you can have hassle 
free and error free operation. 

Why waste time with other inferior mailing lists? 
Compare these features: 
1. User defined data structures. You are the best 

judge of how your files should be organized . DR. 
DALEY'S mailing list package is unique in this 
feature. With The Mail List you can divide each 
record to suit your needs. 

2. User defined label format. You can print from 
one to eight labels across and up to 10 lines per 
label. 

3. Interface to WordPro 3 or 4. 
4. Fast and easy input and editing. 
5. Easy to use 'wild card ' sorting. This will allow 

searches through the file using up to 3 fields. 
6. Multiple disk files. Maximum capacity is 80 disks 

per file . 
This powerful package comes on diskette with 

nearly 100 pages of documentation. It is packaged 
in an attractive binder. 

When ordering please specify the version you are 
ordering. It is available for the following systems: 
Version 4.4 $159.95 
(Any computer with Commodore BASIC 4.0 and 
32K memory with the 4040 (or upgraded 2040) disk 
drive .) 
Version 4.8 $179.95 
(Commodore 8032 with the 8050 disk drive .) 

Call or write for details of our other software. 

NOTE OUR NEW ADDRESS 
DR. DALEY'S SOFfWARE 
Water Street 
Darby, MT 59829 1'11'1 fII!!iiiiiI 
Phone: (406) 821-3924 [~ 

(Hours: IO a.m. to 6 p.m. Mountain Time) 
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Look Out! 

MX80 
PRO/WRITER 

IS HERE 

PROIWRITER OFFERS YOU MORE 
• Tracter & Friction 

Feed 
• Paper Cut 011 
• The Tightest Dot 

Matrlcs You've Ever 
Seen 

• Hi Res. Kee & Dot 
Graphics 

• 100 CPS 
• Proportional Spacing 
• Math Symbols 
• And More For Less 

$595.°0 
Call (916) 272·6808 

.Poquette's 
14530 Lynshar Road 

Grass Valley, California 95945 



NEECO

WHY BUY FROM THE BEST?

Service... Support...

Software...

MULTI-CLUSTER
For Commodore Systems allows 3

CPUs (Expandable to 8l to access a

single Commodore Disk

MULTI-CLUSTER i3 CPU's) $ 995
Each Additional CPU (up to 8) .. $ 250

EPSON PRINTERS
MX-80 PRINTER $645
MX-80 FT $745
MX-100 S 945
MX-70 $ 459
INTERFACE CARDS

8141 (RS-232) $ «
8150 (2K Buffered RS-232) * '50
8161 (IEEE 488) $ »
8131 (Apple Card) $ »
8230 (Apple Card) ■ f £
8220 (TRS-80 Cable) $ 35

DIABLO 630 PRINTER
DIABLO 630 - Serial - RS-232 $2710

Tractor Option $ 250

commodore

16K B (16K RAM-40 Column) ■ Urn. Qty S 995
32K B <32K RAM-40 CIm.} - Lim. Qty $1295
4016 (16K HAM 4.0 Basic-40 CIm.) S 995
4032 (32K RAM 4.0 Basic-40 CIm.) $1295
8032 (32K RAM 4.0 Basic-80 CIm.) $1495
8050 Dual Disk (1 Meg Storage) $1795
4040 Dual Disk (343K Storage) $1295
8010 IEEE Modem $ 280
C2N Cassette Drive $ 75
CBM ■ IEEE Interface Cable $ 40
IEEE - IEEE Interface 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) $3°55
5520 (KSR-Serial) $3415
Tractor Option 5 Z25

APPLE
16K APPLE 11+ $1330
32K APPLE II* $1430
48K APPLE 11+ $1530
APPLE DISK w/3.3 DOS . $ 650
APPLE DRIVE Only $490
APPLE III 128K-In Stock!

w/Monitor*

Info Analystpak $4740

AMDEK MONITORS INTERTEC COMPUTERS
Video 10012- B+W $ 179
Video 300 12" Green S 249

Color 113' Low Res S 449

Color I113" High Res $ 999

64K Superbrain

(360 Disk Storage). CP/M™... $3495

64KQD Superbrain

(700K Disk Storage), CP/M ™.. S3995

*CP/M is a registered trademark of Digital Research

ATARI COMPUTERS
Atari 400 (16K RAM) 5 399
Atari 800 (32K RAM) - good thru 8/31 $1080
Atari 410 RECORDER $ ^
Atari 810 DISK DRIVE $ 5W-95

NEECO carries all available ATARI Software and Peripherals.

PROFESSIONAL

SOFTWARE

WordPro 18K S 29.95
WordPro 3 (40 Clm.)16K ....$ 199.95

WordPro 3+ $ 295
WordPro 4 (80 Clm.) 32K .... $ 375

WordPro A* $ 450

JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY, CALL US FOR OUR NEW 60-PAGE CATALOB.
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

MastarCharge and VISA Accepted

WHY BUY FROM THE BEST? 

NEECO 
Service ... Su pport ... 

Software ... 

EPSON PRINTERS 

(K cDmn10dare 
16K B (Ill< RAM-40 Column) - Lim_ DIy "',," , ", __ _ , , _ ' , , , , " , , , , , " $ 995 
32K B (32K RAM-4O Clm,)- lim. Oty , , _ , , " , , , , " , ' , , , , _ ' , __ _ , , , , , __ " 51295 
4016 (Ill< RAM 4,0 Basic-40 Clm,) ",," ,," __ .... , _____ " .. , _ , . .. , .. 5 995 
4032 (32K RAM 4,0 Basic-4O Clm,) " .. " ... ,,, .. ,, ... .. ,, .. ,, ........ 51295 
8032 (32K RAM 4,0 Basic·BO Clm,) "","" . "''''',, ''' ,',,',,'',, " 51495 
B050 Dual Disk (1 Meg Slorage) " .. """ . " .. ". " ... " ",, .. . ,, " $1795 
4040 Dual Disk (343K Slorage) , , , , , , " , .. ' , .. " ' , , , , " ' " ' , " , , , , , " 51295 
~'0IEEE Modem .... . " ... " "" " "" .. ,, .. " ... " ". "."", " $ 2BO 
C~N Cassette Drive .. . .... .. ...... .. .. ......... .................. S 75 

M - IEEE Inlerlace Cable """" " "''''' , .. . .. .. " , .. " ,,'' ' ' ,,$ 40 
IEEE - IEEE Inlerlace Cable" " ... " " " " • " ..... " " " " .. . " ". ,,$ 50 
VIC 20 Home/Personal Computer .. . ..... .. ... ......... . .•... • . ...... S 295 

CALL NEE CO 
FOR ANY OF YOUR 

COMMODORE COMPUTER NEEDS 

NEC SPINWRITER PRINTERS 

MX-BO PRINTER" " • " " ... " .. " .. " • " " " , " " .... S 645 

5530 (Parallel) """"'''',' '' ' ' ' ' ' .. ,','' ''' '''',,'',,'''' 53055 
5510 (Serial) "," " ' .. ,"," "" ""','''' '' ''' ' '" .. , ' ''' S3055 
5520 (KSR-Serial) , , , , , •• , , , , , , . , , , •• , , , , . , . , . .• ' , , ... • , , , , , , $3415 
Tractor Option .... . ........... . ... . . . ..•... , .•..•...•...... S 225 MX-BOFT """"""""" .. ,,",,",,',,",, ' ,,'" S 745 

MX-l00 " .. ""."" ... _" .... . _. """ .".",,,,,, S 945 
MHO,,, .,,.,,,,,,, ,, ,, "" .. " '" " ... " .. " .. , ,, S 459 
INTERFACE CARDS 
8141 (R5-232) """ " " ... """ .. .... ". " .. ,,. ,, '" 5 75 
8150 (2K BuHered R5-232) .... " ..... " .. ". " .. ". " ." 5 150 
8161 (IEEE 488) "". ,,""" _ .. " .. " • " .... .. _ • " .. , 5 55 
8131 (Apple Card) ................ . .......... .. " ... .. 5 85 
8230 (Apple Card) ........ , ......... '", __ .... . _ .. " .. , 5 25 
8220 (TR5-BO Cable) " .. " ...... .. ........ " " .. .. " .. ,5 35 

DIABLO 830 PRINTER 
DIABLO 630 - Serial- RS-232"". , , , " .. , .. ' , , " ... " ... , 12710 
Tractor Option .• • .. .. . ...... .... .. ......••.....• , ... S 250 

AM DEI( MONITORS 
Video 100 12" B-W , , , , , " , $ 179 
Video 300 1T Green . .•.•. . $ 249 
Color 113- low Res .. ..•.• $ 449 
Color 1113' High Res " " '. $ 999 

INTERTEC COMPUTERS 
64K Superbrain 

(360 Disk Storage). CPJMnI ... $3495 
64K aD Superb rain 

(700K Disk Slorag.), CPI M n " $3995 

"CP/M is a registered trademark of Digital Research. 

ATARI COMPUTERS 
Alari 400 (16K RAM) .... " .... " " ".,," " S 399 
Alari BOO (32K RAM)- good Ihru 8/31 " .. , ••• ,' 510B0 
Alari 410 RECORDER,,,,,, , , ,,,,,, , ,,,, .. ,, 5 89.95 
Alari 810 DISK DRIVE, , , " , , , , " .. , , " , , , " , S 599.95 

NEECD carries all available AlARI Software and Peripherals. 

APPLE 
16K APPLE II- ... ,,'" 51330 
32K APPLE II- "" .. " 
48K APPLE II- .. ".,,' 
APPLE DISK w/3,3 DOS ,5 650 
APPLE DRIVE Only , , , , , S 490 
APPLE 111128K -In Slock! 
wi Monitor + 

Inlo Analystpak ....• $4740 

PROFESSIONAL 
SOnwARE 

WordPro 1 8K .••......... S 29.95 
WordPro 3 (40 Clm.)16K "" 5 199.95 
WordPro 3+ •.......•.. . .. S 295 
Word Pro 4 (80 Clm.)32K , , , , S 375 
Word Pro 4+ ........ . ..... $ 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) 449-1760 
Telex: 951021 

MON-FRI 9:00· 5:00 

8 1 -v"'" -M .. lerCh.rg •• nd VISA Acc.pled 



INTRODUCES THE

CBM VIC-20

COMPUTER!

Commodore

breaks the

computer

price barrier

$299.95

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

p low-priced peripherals

• joystick/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 WILL MATCH ANY ADVERTISED PRICE ON CBM EQUIPMENT
FROM ANY OTHER COMPANY WITH PRODUCT IN STOCK.NEECO
(617)449-1760

679 HIGHLAND AVE. Telex: 951021
NEEDHAM, MA 02194

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 
Cz: ccmmcdcrtJ 

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 VIC-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 "h_,no. 

NEECO WILL MATCH ANY PRICE ON CBM EQUIPMENT 
FROM ANY OTHER COMPANY WITH PRODUCT IN STOCK_ EECO 

(617) 449-1760 MON-FRI9:00-S:00 
679 HIGHLAND AVE_ Telex: 951021 

~N~E~E~D~H~A~M~~~~~iiiiiiiiiiiiiiiiiiiiiiiiiiMai.iteiriicard and VISA Accepted 



36 COMPUTE! January.1982. Issue 20

10 DATA 10.746,9.650,9.087,11.054,

9.984,9.44

12 DATA 11.366,10.3219,9.8013

13 DATA 11.6919,10.6643,10.1647

14 DATA 12.0017,11.0109,10.5323,12

.3253,11.3615,10.9036

16 DATA 12.6525,11.7158,11.2784,12

.9832,12.0738,11.6565

18 DATA 13.3175,12.4383,12.0377,13

.6551,12.8,12.4217

20 DATA 13.9959,13.1679,12.8084,14

.34,13.5389,13.1975

22 DATA 14.6871,13.9126,13.5889,15

.0371,14.2891,13.9825

23 DATA 15.3901,14.6681,14.378

24 DATA 15.7458,15.0495,14.7753,16

.1043,15.4332,15.1743

30 DIM Q(18,4)

32 DIM El (18,4)

34 DIM E2 (18,4)

40 FORY=1TO17

50 FORI=1TO3

60 READQ(Y,I)

70 NEXTI

80 NEXTY

100 REM EQUITY FIRST YEAR BUILD-UP

110 DATA 30.3165,16.5472,9.4702,29.

0169,15.5381,8.713

120 DATA 27.7628,14.5823,8.009,26.5

522,13.6764,7.3549

130 DATA 25.3853,12.8195,6.7496,24.

2612,12.0094,6.1886

140 DATA 23.1776,11.2426,5.6695,22.

132,10.5195,5.1902

150 DATA 21.1306,9.8378,4.7482,20.1

653,9.1939,4.3401

160 DATA 19.2365,8.5881,3.9648,18.3

459,8.0195,3.6187

170 DATA 17.4898,7.4830,3.3007,16.6

672,6.9813,3.0097

180 DATA 15.8796,6.5076,2.7419,15.1

234,6.0639,2.4964

DATA 14.4001,5.6481,2.2718

FORY=1TO17

FORI=1TO3

READ El (Y,I)

NEXTI

NEXTY

BUILDUP

190

200

210

220

240

250

3C0

310

315

320

330

340

360

OR 2ND YEAR

DATA 33.4911,18.2799,10.4619,32

.2146,17.2504

DATA 9.6733

DATA 30.9755,16.2697,8.9358,29.

7719,15.3348,8.2467

DATA 28.6048,14.4453,7.6056,27.

4737,13.5996,7.0081

DATA 26.3768,12.7945,6.4521,25.

312,12.0309,5.9359

DATA 24.2863,11.3070,5.4573,23.

2916,10.6193,5.0130

380 DATA 22.3289,9.9687,4.6022,21.4

005,9.3547,4.2213

390 DATA 20.5028,8.7721,3.3693,19.6

351,8.2232,3.5456

400 DATA 18.7997,7.7043,3.2462,17.9

929,7.2145,2.9700

410 DATA 17.2170,6.7530,2.7162

420 FORY=1 TO 17

430 FORI = 1 TO 3

440 READE2(Y,I)

460 NEXTI

470 NEXTY

2000 PRINT"HIT ANY KEY TO CONTINUE..

. "; :GETL$

2004 HOME:PRINT

2005 PRINT:INVERSE:PRINT TAB(17)"INV

EST ":NORMAL:PR:PRINT"PL

EASE ANSWER THE FOLLOWING

2007 PRINT

2008 INVERSE:PRINT"ANSWER 'END1 TO S

TOP NOW":NORMAL:PRINT:PRIN

T

2010 INPUT^TODAY'S DATE";E$

2015 IFE$="END"THENPRINT" END OF P

ROGRAM ":END

2020 PRINT

2030 INPUT "PROPERTY ADDRESS";A$

20 32 HOME

2033 PRINT"MISC. INFORMATION IS ANY

DATA THAT"

2034 PRINT"YOU'D LIKE LISTED ON THE

PRINTOUT,"

2036 PRINT"PROPERTY (DUPLEX, TRIPLEX

) , AND SO"

2037 PRINT"ON. IF YOU DON'T WANT AN

YTHING PRINTED"

2038 PRINT"FOR MISC. INFO, JUST HIT

RETURN.":PRINT

2040 PRINT:INPUT"MISC INFO(1)";Ml$

2050 INPUT"MISC INFO(2)";M2$

2 06 0 PRINT:PRINT:INPUT"ASKING/OFFERI

NG PRICE ";PR

2065 IFPR<1THEN2060

2070 HOME:PRINT

2072 PRINT"DEPRECIATION, THE 'WEARIN

G-OUT1 OF"

2073 PRINT"A PROPERTY, IS WHERE THE

MAJOR"

2074 PRINT"TAX SAVINGS FROM A REAL E

STATE"

2075 PRINT" INVESTMENT COME FROM.

:PRINT

2076 PRINT"CONSULT WITH YOUR ACCOUNT

ANT — ";:INVERSE:PRINT"PL

EASE";:NORMAL

2077 PRINT" AS TO THE USEFUL LIFE OF

THIS"

2078 PRINT" PROPERTY. NATURALLY, TH

E SHORTER"

2079 PRINT" THE BETTER. AS THE SHORT

ER PERIOD WILL SAVE MORE I

J6 

10 DATA 10 . 746 , 9 . 650 , 9.087 , 11 . 054, 
9 . 984 , 9 . 44 

12 DATA 11.3 66 , 10 . 32 19 , 9 . 8013 
13 DATA 11 . 6919 ,10 . 6643 , 10.1647 
14 DATA 1 2 . 001 7 , 11 . 0109 , 10 . 5323 , 12 

. 3253 ,1 1 . 3615 , 10 . 9036 
1 6 DATA 12 . 6525 , 11 . 7158 , 11 . 2784 , 12 

. 9832 , 1 2 . 0738 , 11. 6 565 
18 DATA 1 3 . 3175 , 1 2 . 4 383 ,1 2 . 0377 , 1 3 

. 65 51 , 1 2 . 8 , 12 . 4217 
20 DATA 13 . 9959 , 13 . 1679 , 12 . 8084,14 

. 34 , 13 . 5389 , 13 . 1975 
22 DATA 14 . 6871 , 13 . 9126 , 13 . 5889 , 15 

. 0371 , 14 . 2891 , 13 . 9825 
23 DATA 1 5 . 390 1 , 14 . 668 1 , 14 . 378 
24 DATA 15. 7 458 , 15 . 0495 , 14 . 7753 , 1 6 

. 1043 , 15.4332 , 15 . 1743 
30 DIM Q( 18 , 4) 
32 DIM E1(18 , 4) 
34 DIM E2(18 , 4) 
40 PORY=1T017 
50 PORI=1T03 
60 READQ(Y , I) 
70 NEX TI 
80 NEXTY 
100 REM EQUITY PI RS T YEAR BUILD- UP 
110 DATA 30 . 3 165 , 16 . 5472 , 9 . 470 2 , 29 . 

0169 , 15 . 5 381 , 8 . 713 
120 DATA 27 . 7628 , 14.5823 , 8 . 009 , 26 .5 

522 , 13 . 6764 , 7 . 3549 
130 DATA 25 . 385 3 , 1 2 . 8 19 5 , 6 . 7496 , 24 . 

26 1 2 , 1 2 . 0094 , 6.1886 
140 DATA 23.1776 , 11 . 242 6 , 5.6695,22 . 

132 , 10 . 5195 , 5 . 1902 
150 DATA 21 . 1306 , 9 . 8378 , 4 .748 2 , 20 . 1 

653 ,9 . 1939 , 4 . 3401 
160 DATA 19 . 2365 , 8 . 5881 , 3 . 9648 , 18 . 3 

459 , 8 . 0195 , 3.6187 
17 0 DATA 17 . 4898 , 7 . 4830 , 3 .30 07 , 16 . 6 

672 , 6 . 9813 , 3.0097 
18 0 DATA 15.8796,6 . 5076 , 2 . 7419 , 15 . 1 

23 4 , 6 . 0639 , 2 .4 964 
190 DATA 14 . 400 1, 5 . 6 481 , 2 . 2718 
200 PORY=I TOI7 
210 PORI=IT03 
220 READ El (Y , I) 
240 NE XTI 
250 NEX TY 
3e0 REM EQUITY BUILDUP FOR 2ND YEAR 

310 DATA 33.4911 , 18. 2799 , 10.4619 , 32 
. 214 6 , 17 . 2504 

315 DATA 9 . 67 33 
320 DATA 30 . 9755 , 16 . 2697,8 . 9358 , 29 . 

7719 , 15.3348 , 8 . 246 7 
330 DATA 28 . 6048 , 14.4453,7.6056 , 27 . 

4737 ,1 3 . 5996 , 7.008 1 
340 DATA 26 . 3768 , 12 . 7945 , 6 . 4521 , 25 . 

312 , 12 . 0309 , 5 . 9359 
360 DATA 24 . 2863 , 11 . 307 0 , 5 . 4573 , 23 . 

29 16,10.6193,5. 0130 
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380 DATA 22 . 3289 , 9 . 9687 , 4 . 6022 , 2 1 . 4 
005,9 . 3547 , 4 . 2213 

390 DATA 20 . 5028 , 8 . 7721 , 3.8693 , 19 . 6 
351 , 8 . 2232 , 3 . 5456 

400 DATA 18 . 7997 , 7 . 7043 , 3.2462 , 17 . 9 
929 , 7 . 2145 , 2 . 9700 

410 DATA 17 . 21 70 , 6 . 7530 , 2 . 716 2 
420 PORY =1 TO 17 
430 PORI = 1 TO 3 
440 READE2( Y, I) 
460 NEXT! 
470 NEXTY 
2000 PRINT" HIT ANY KEY TO CONTINUE .. 

." ;: GETL $ 
20 04 HOME : PRINT 
2005 PRINT:INVERS E:P RINT TAB(17) " INV 

EST " : NORMAL :P R: PRINT " PL 
EASE ANSWER THE PO LL OWING 

2007 PRINT 
2008 INVERSE : PRINT " ANSWER ' END ' TO S 

TOP NOW " :N ORMAL:PRINT : PRIN 
T 

2010 INPUT "T ODA Y' S DATE "; E$ 
20 1 5 IPE$= " END "THENP RINT " END OP P 

ROGRAM " : END 
2020 PRINT 
2030 INPUT " PROPERTY ADDRESS "; A$ 
2032 HOME 
2033 PRINT " MISC. INPORMATION IS ANY -

DATA THAT" 
2034 PRIN T" YOU ' D LIKE LI STED ON THE -

PRINTOUT ," 
2036 PR I NT" PROPERTY (DUPLEX , TRIPLEX 

) , AND SO " 
2037 PRINT" ON. IP YOU DON ' T WAN T AN 

YTHING PRINT ED " 
2038 PRINT " POR MI SC . INPO , JUST HIT -

RETURN. ": PRINT 
2040 PRINT : INPUT" MISC INPO ( 1)";M1$ 
2050 INPUT " MISC INPO(2) "; M2$ 
2060 PRINT : PRINT:INPUT " ASK I NG/O FFERI 

NG PR I CE "; PR 
2065 IPPR(ITHEN2 060 
2070 HOM E: PRINT 
2072 PRINT " DEPRECIATI ON, THE ' WEARIN 

G- OUT ' OF" 
2073 PRINT "A PROPERTY , IS WHERE THE -

MAJO R" 
2074 PRINT "TAX SAVINGS FR OM A REAL E 

STATE " 
2075 PR I NT" INVESTMENT COME FROM . 

: PRINT 
" 

2076 PRINT "CONSULT WITH YOUR ACCOUN T 
ANT -- I'; :Ii~ VER S ~ : PRINT "P L 

EASE " ; : NORMAL 
2077 PRINT " AS TO THE USE PUL LIF E OF 

THI S l! 
2078 PRINT " PROPERTY . NATURALLY , TH 

E SHORTER " 
2079 PRINT " THE BETTER . AS THE S HOR'r 

ER PERI OD WILL SAVE MORE I 
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N TAXES.":PRINT

2080 PRINT" YOU MIGHT ALSO WANT TO C

HANGE THE BASIS FOR THE DE

PRECIATION"

2081 PRINT" IN THIS PROGRAM.":PRINT:

PRINT"TO SEE WHAT THE DIFF

ERENCE IS IN"

2082 PRINT" TAX SAVINGS FOR, FOR INS

TANCE, 15 YEARS OR 20 YEAR

S OR 25 YEARS, ETC."

2083 INPUT "ESTIMATED LIFE FOR DEPRE
CIATION IN YEARS ";L:PRINT

2084 IFL < 1 THEN 2070

2085 HOME:PRINT

2086 PRINT"APPRECIATION IS WHAT INFL

ATION WILL":PRINT"DO TO A ~

PROPERTY. IF YOU THINK

2087 PRINT" THIS MIGHT GO UP IN VALU

E 10% PER YEAR, ANSWER 10.

YOU'LL HAVE THE

2088 PRINT" CHANCE TO CHANGE THIS AN

SWER LATER ON, SO YOU'LL B

E ABLE TO SEE WHAT

2089 PRINT" DIFFERENT INFLATION RATE
S WILL DO TO YOUR RETURN."

:PRINT

2090 INPUT "ESTIMATED APPRECIATION P
ER YEAR ";A

2091 HOME:PRINT

2092 INPUT"CURRENT TOTAL RENTS PER M
ONTH ";R

2093 HOME.-PRINT

2100 INPUT"ANTICIPATED TOTAL RENTS P
ER MONTH ";AR

2102 HOME:PRINT

2108 PRINT

2110 PRINT"HOW MANY MONTHS WILL YOU ~
OWN THIS"

2115 PRINT"PROPERTY THIS YEAR ? ";M
2116 IF M > 12 THEN 2108

2117 IF M < 0 THEN 2108

2118 PRINT:PRINT

2120 INPUT"TAXES + INSURANCE PER MON
TH ";T

2130 PRINT

2140 INPUT "ESTIMATED EXPENSES PER M

ONTH ";E

2141 PRINT:PRINT:PRINT"YOU CAN'T DEP
RECIATE THE LAND, SO":PRIN

T"THE VALUE OF THE LAND HA
S TO BE

2142 PRINT"DEDUCTED FROM THE TOTAL P
RICE, BEFORE

2143 PRINT"THE DEPRECIATION CAN BE C
ALCULATED.":PRINT

2144 PRINT"AS A PERCENT OF THE TOTAL
PRICE":PRINT" (10%= 10. . .15

%=15, ETC.)";:INPUT V

2145 V5=V:V5=INT(V5*10~2+.5)/100
2147 HOMErPRINT

2150 INPUT "%TAX BRACKET YOU'RE IN (

30%=30) ";B

2155 IF B<0 THEN 2147

2156 IF B>100 THEN 2147

2161 PRINT:PRINT"(YOUR DOWN PAYMENT

MUST BE AT LEAST":PRINT"$1

—FOR MATH PURPOSES":PRINT

2162 PRINT:INPUT"DOWN PAYMENT";DP

2163 IF DP<1 THEN 2161

2166 PRINT:PRINT" (20% = 20 30% = 30) ET

C.)

2167 PRINT"FURNISHING AS A PERCENT 0

F THE PRICE":INPUT F

2168 IF F>100 THEN 2167

2169 IF F<0 THEN 2167

2170 PRINT

2185 F=INT(F*10"2+.5)

2190 GOSUB6000

2195 GOSUB5000:REM INPUT PAYMENT DA
TA

2200 HOME:PRINT

2210 PRINT "TOTAL MONTHLY PAYMENT ";

2215 FOR C=l TO 3

2220 P(9)=P(9)+P(C)
2230 NEXT C

2240 Z9=P(9):GOSUB 15000

2250 PRINT Z9$

2280 PRINT

2290 INPUT "DO YOU WANT TO CHANGE TH

IS <1=YES>";Q

2300 IF Q=l THEN 2400

2310 GOTO 2420

2400 REM CORRECT PAYMENT AMOUNT

2410 PRINT:INPUT "CORRECT PAYMENT TO
TAL ";P(9)

2420 GOSUB7000

2430 GOTO9000:REM PRINT

3032 HOME:PRINT

5000 HOME:PRINT:PRINT"NOW WE HAVE TO
FIGURE YOUR"

5001 PRINT"MONTHLY PAYMENT FOR THIS "*

PROPERTY.":PRINT:PRINT"YOU

CAN INPUT UP TO 3 PAYMENT

S":PRINT

5002 P(8)=0:P(3)=0

5003 PRINT"IF YOUR PAYMENT DATA IS D

IFFERENT":PRINT"THAT WHAT ~
IS ASKED FOR, ANSWER

5004 PRINT"AS CLOSELY AS YOU CAN.":P
RINT

5005 PRINT:INVERSE:PRINT"YOU MUST IN
PUT SOMETHING"

5006 PRINT11 —EVEN IF YOU CHANGE IT L
ATER ON"

5007 NORMAL:PRINT

5010 PRINT:PRINT:PRINT"ANSWER 1 TO C
ONTINUE...

5015 PRINT"ANSWER 2 WHEN DONE "
5020 PRINT:INPUT Q

Januol)', WB2 1ssue 20 

N TAXES. " :P RINT 
2080 PRINT " YOU MIGHT ALSO WANT TO C 

HANGE THE BASIS FOR THE DE 
PRECIATION" 

2081 PRINT " IN THIS PROGRAM ." :PRINT: 
PRINT"TO SEE WHAT THE DIFF 
ERENCE IS IN" 

2082 PRINT " TAX SAVINGS FOR , FOR INS 
TAN CE , 15 YEARS OR 20 YEAR 
S OR 25 YEARS , ETC ." 

2083 INPUT " ESTIMATED LIFE FOR DEPRE 
CIATION IN YEARS " ;L:PRINT 

2084 IFL < 1 THEN 2070 
2085 HOME:PRINT 
2086 PRINT"APPRECIATI ON I S WHAT INF L 

ATION WILL":P RINT " DO TO A -
PROPERTY . IF YOU THINK 

2087 PRINT " THIS MIGHT GO UP IN VALU 
E 1 0% PER YEAR , ANSWER 10 . 

YOU ' LL HAVE THE 
2088 PRINT " CHANCE TO CHANGE THIS AN 

SWER LATER ON , SO YOU ' LL B 
E ABLE TO SEE WHAT 

2089 PRINT " DIFFERENT INFLATION RATE 
S WILL DO TO YOUR RETURN ." 
:PRINT 

2090 I NPUT " ESTIMATED APPRECIATION P 
ER YEAR "; A 

2091 HOME : PRINT 
2092 INPUT " CURRENT TOTAL RENTS PER M 

ONTH "i R 
2093 HOME:PRINT 
2100 INPUT " ANTICIPATED TOTAL RENTS P 

ER MONTH "; AR 
2102 HOME:PRINT 
2108 PRINT 
2110 PRINT " HOW MANY MONTHS WILL YOU -

OWN THIS " 
2115 PRINT " PROPERTY THIS YEAR? "; M 
21 16 IF M ) 12 THEN 2108 
2 11 7 IF M < 0 THEN 2 108 
2118 PRINT: PRINT 
2120 INPUT " TAXES + INSURANCE PER MON 

TH II; T 
2 130 PRINT 
2140 INPUT " ESTIMATED EX PEN SES PER M 

ONTH !li E 
2141 PRINT:PRINT : PRINT " YOU CAN ' T DEP 

RECIATE THE LAND , SO " :PRIN 
T" THE VALUE OF TH E LAND HA 
S TO BE 

2 14 2 PRINT " DEDUCTED FROM THE TOTAL P 
RICE , BEFORE 

2143 PRINT " THE DE PR EC IATI ON CAN BE C 
ALCULATED . ":PRINT 

2144 PRINT " AS A PERCENT OF 'rHE TOTAL 
PRICE ": PRIN T" (10%=10 . .. 15 

%=15, ETC . ) "; : INPUT V 
2145 V5=V:V5=INT(V5*10

A

2+ . 5)/100 
2147 HOME :PRINT 
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2150 INPUT " %TAX BRACKET YOU ' RE I N ( 
30%=30) " ;B 

2155 IF B<0 THEN 2147 
2 156 IF B)100 THEN 2147 
2161 PRINT:PRINT " (YOUR DOWN PAYMENT -

MUST BE AT LEAST " :PRINT " $1 
-- FOR MATH PURPOSES ": PRINT 

2162 PRINT:INPUT " DOWN PAYMENT "; DP 
2 163 IF DP<1 THEN 2161 
2166 PRINT:PRINT " (20%=20 30%=30) ET 

C . ) 
2 167 PRINT"FURNISHING AS A PERCENT 0 

F THE PRICE " :INPUT F 
2168 IF F)100 THEN 2167 
2 169 IF F<0 THEN 2167 
21 70 PRINT 
2 185 F=INT(F*10

A

2+ . 5) 
2190 GOSUB6000 
2195 GOSUB5000:REM INPUT PAYMENT DA 

TA 
2200 HOME : PRI[~T 
2210 PRINT "TOTAL MONTHLY PAYMENT "; 

22 1 5 FOR C=I TO 3 
2220 P(9)=P(9)+P(C) 
2230 NEXT C 
2240 29=P(9) : GOSUB 15000 
2250 PRINT 29$ 
2280 PRINT 
2290 INPUT " DO YOU WANT TO CHANGE T H 

IS <1 =YES ) "; O 
2300 IF 0=1 THEN 2400 
2310 GOTO 2420 
2400 REM CORRECT PAYMENT AMOUNT 
2410 PRINT:INPUT " CORRECT PAYMENT TO 

TAL "; P(9) 
2420 GOSUB7000 
2430 GOT09000 : REM PRINT 
3032 HOME : PRINT 
5000 HOME:PRI NT : PRINT " NOW WE HAVE TO 

FIGURE YOUR " 
5001 PRINT " MONTHLY PAYMENT FOR T HI S -

PROPERTY . ": .PRINT : PRINT " YOU 
CAN INPUT UP TO 3 PAYMENT 

S ": PRINT 
5002 P( 8 )=0 : P( 3 )=0 
5003 PRINT " IF YOUR PAYMENT DATA I S D 

IFFERENT":PRINT "THAT WHAT -
I S ASKED FOR , ANSWER 

5004 PRINT " AS CLOSELY AS YO U CAN." :P 
RINT 

5 005 PRINT:INVERSE:PRINT " yOU MUST IN 
PUT SOMET HING " 

5006 PRINT"- - EVEN IF YOU CHANGE IT L 
ATER ON " 

5007 NORMAL : PRINT 
5010 PRINT:PRINT : PRINT " ANSWER 1 TO C 

ONTINUE . . . 
5015 PRINT " ANSWER 2 WHEN DONE •.... " 
5020 PRINT : INPUT 0 

37 
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5030 IF Q=l THEN 5200

5040 IF Q=2 THEN 5500:REM RETURN

5050 GOTO 5007

5200 REM TO ZERO OUT ALL PRIOR PAYME

NT DATA

5210 OC+1:REM COUNTER

5250 INPUT "YEARS (15-20-25)";Y (C)

5260 IF Y(C)=15 THEN I=1:GOTO 5300

5270 IF Y(C)=20 THEN I=2:GOTO 5300

5280 IF Y(C)=25 THEN I=3:G0T0 5300

5285 GOTO 5250

5300 PRINT:PRINT"YOUR RATE CAN BE FR

OM 10 TO 18"

5305 PRINT"IN .5 STEPS.":PRINT:PRINT

5310 INPUT "PERCENT RATE ";Q

5315 IF Q=10 THEN Y=1:GOTO 5400

5320 IF Q=10.5 THEN Y=2:GOTO 5400

5330 IF Q=l1 THEN Y=3:GOTO 5400

5332 IF Q=11.5 THEN Y=4:GOTO 5400

5334 IF Q=12 THEN Y=5:GOTO 5400

5336 IF Q=12.5 THEN Y=6:GOTO 5400

5338 IF Q=13 THEN Y=7:G0T0 5400

5340 IF Q_=13.5 THEN Y=8:G0T0 5400

5350 IF Q=14 THEN Y=9:GOTO 5400

5352 IF Q=14.5 THEN Y=10:GOTO 5400

5354 IF Q=15 THEN Y=11:GOTO 5400

5356 IF Q=15.5 THEN Y=12:G0T0 5400

5358 IF Q=16 THEN Y=13:G0T0 5400

5360 IF Q=16.5 THEN Y=14:GOTO 5400

5370 IF Q=17 THEN Y=15:GOTO 5400

5372 IF Q=17.5 THEN Y=16:GOTO 5400

5382 IF Q=18 THEN Y=17:GOTO 5400

5390 GOTO 5300

5400 INPUT "AMOUNT OF LOAN ";A(C)

5410 REM TO FIGURE PAYMENT AMOUNT

5420 P{C)=A(C)*Q(Y,I)

5425 P (C)=P(C)/100:REM TO PUT DECIMA

LS IN THE RIGHT PLACES

5428 P(C)=P(C)/10

5450 IF C=3 THEN 5500

5490 GOTO 5010

5500 RETURN

6000 HOME:PRINT

6001 V5=V:B5=B

6010 PRINT "THIS SECTION WILL ALLOW "

YOU TO

6020 PRINT"CORRECT ANY DATA

6030 GOSUB 11000

6050 PRINT"1. DATE ";ES

6060 PRINT"2. ";AS

6070 PRINT"3. ";M1$

6080 PRINT"4. ";M2$

6100 PRINT"5. PRICE " ; PR

6110 PRINT"6. EST LIFE FOR DEPRECIA

TION ";L

6120 PRINT"?. EST APPRECIATION/YEAR

R

6160 PRINT"10. MONTHS OF OWNERSHIP T

HIS YEAR ";M

6170 PRINT"11. EST TAXES + INSURANT!-]

/MONTH ";T

6180 PRINT"12. EST EXPENSES/MONTH " ;

E

6190 PRINT"13. % LAND VALUE ";V5

6200 PRINT"14. % TAX BRACKET ";B5

6210 PRINT"15. DOWN PAYMENT ";D9

6220 PRINT"16. % FURNISHINGS OF VALU

E " • F

6225 GOSUB 11000

6300 PRINT"TO CHANGE, ANSWER THE NUM

BER"

6310 INPUT "WHEN DONE, ANSWER -1";Q

6 315 HOME:PRINT:PRINT

6320 IF Q=-l THEN 6500

6 33 0 ONQGOTO6 3 5 0,6 36 0 ,6365,6370,6390

,6400,6410,6420,6430,6440,

6450,6460,6470,6480

6331 GOTO 6490

6350 INPUT "CORRECT DATE ";E$

6355 GOTO 6000

6360 INPUT "ADDRESS ";A$:GOTO 6000

6365 INPUT "MISC INFO " ;Ml$:GOTO6000

6370 INPUT "MISC INFO ";M2$:GOTO6000

6380 INPUT "ASKING/OFFERING PRICE ";

PR

6382 IF PR<1 THEN 6380

6385 GOTO 6000

6390 INPUT "LIFE FOR DEPRECIATION ";

L

6391 IF L<1 THEN 6390

6395 GOTO 6000

6400 INPUT "% APPRECIATION EXPECTED

11; A

6405 GOTO 6000

6410 INPUT "CURRENT RENTS ";R:GOTO 6

6126 PRINT A

6130 PRINT"8.

6140 PRINT"9.

CURRENT RENTS ";R

ANTICIPATED RENTS ";A

6420 INPUT "ANTICIPATED RENTS ";AR

6425 GOTO 6000

6430 INPUT "MONTHS OF OWNERSHIP THIS

YEAR ";M

6432 IF M>12 THEN 6430

6434 IF M<0 THEN 6430

6436 GOTO 6000

6440 INPUT "EST TAXES + INSURANCE/MO

NTH";T:GOTO6000

6450 INPUT "EST EXPENSES PER MONTH "

;E:GOTO 6000

6460 INPUT "PERCENT LAND VALUE ";V

6470 INPUT "TAX BRACKET ";B:GOTO 600

0

6480 INVERSE:PRINT "REMEMBER - IF YO

U CHANGE

6482 PRINT"YOUR DOWN PAYMENT, THE MO

NTHLY PAYMENT SHOULD ALSO "

BE CHANGED":NORMAL:PRINT
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5030 IF Q= l THEN 5200 
5040 IF Q=2 THEN 5500 : REM RETURN 
5050 GOTO 5007 
5200 REM TO ZERO OUT ALL PRIOR PAYME 

NT DATA 
5210 C=C+1:REM COUNTER 
5250 INP UT " YEARS (15- 20 - 25) "; Y (C) 
5260 IF Y(C)=15 THEN I=l: GOTO 5300 
52 70 IF Y(C)=20 THEN I=2:G OTO 5300 
5280 IF Y(C)=25 THEN I =3 : GOTO 5300 
5285 GOTO 5250 
5300 PRINT:PRINT"YOUR RATE CAN BE FR 

OM 10 TO 18 " 
5305 PRINT " IN . 5 STEPS .": PRINT : PRINT 

53 10 INPUT " PERCENT RATE "; Q 
5315 IF Q=10 THEN Y=l : GOTO 5400 
5320 IF Q=10 . 5 THEN Y=2 : GOTO 5400 
5330 IF Q=1 1 THEN Y=3:GOTO 5400 
5332 IF Q=11. 5 THEN Y=4 : GOTO 5400 
5334 IF Q=12 THEN Y=5:GOTO 5400 
5336 IF Q=12 . 5 THEN Y=6:G OTO 540 0 
5338 IF Q=13 THEN Y=7:G OTO 5400 
5340 IF Q=13 . 5 THEN Y=8 : GOTO 5400 
5350 IF Q= 14 THEN Y=9 : GOTO 5400 
5352 IF Q=14.5 THEN Y=10 : GOTO 5400 
5354 IF Q=15 THEN Y=1 1 : GOTO 5400 
5356 IF Q=15 . 5 THEN Y=12 : GOTO 5400 
5358 IF Q=16 THEN Y=13 :GOTO 5400 
5360 IF Q=16 . 5 THEN Y=14 : GOTO 5400 
5370 IF Q=17 THE N Y=15 : GOTO 5400 
5372 IF Q=17 . 5 THEN Y=16 : GOTO 5400 
5382 IF Q=18 THEN Y=17 : GOTO 5400 
5390 GOTO 5300 
5400 INPUT "AMOUNT OF LOAN "; A(C) 
54 10 REM TO FIGURE PAYMENT AMOUNT 
5420 P(C) =A(C) *Q(Y , I) 
5425 P(C )=P(C)/100 :REM TO PUT DECIMA 

LS IN THE RIG HT PLACES 
5428 P(C)=P(C)/10 
5450 IF C=3 THEN 5500 
5490 GOTO 5010 
5500 RETURN 
6000 HOME: PRINT 
600 1 V5=V : B5=B 
6010 PRINT "THIS SECTION WILL ALLOW -

YOU TO 
6020 PRINT " CORRECT ANY DATA 
6030 GOSUA 11000 
6050 PRINT"l. DATE "; E5 
6060 PRINT" 2 . "; A$ 
6070 PRINT " 3 . ";M1 $ 
6080 PRINT " 4 . "; M25 
6100 PRINT " 5 . PRICE "; PR 
61 10 PRINT"6 . EST LIFE FOR DEPRECIA 

TI ON n; L 
6120 PRINT " 7. EST APPRECIATION/YEAR 

" . , 
6126 PRINT A 
6 130 PRINT " 8 . CURRENT RENTS "; R 
6140 PRINT " 9 . ANTICIPATED RENTS "; A 
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R 
6160 PRINT " 10. MONTHS OF OWNERSHIP T 

HIS YEAR "; M 
6170 PRINT " ll. E~T TAXES + INSURANCE 

/MO NTH "; T 
6180 PRINT " 12. EST EXPENSES/MONTH ,. 

E 
6190 PRINT " 13 . % LAND VALUE "; V5 
6200 PRINT "1 4 . % TAX BRACKET "; B5 
6210 PRINT " 15 . DOWN PAYMENT "; D9 
6220 PRINT " 16 . % FURNISHINGS OF VALU 

E ll ; F 
6225 GOSUB 11000 
6300 PRINT " TO CHANGE , ANSWER THE NUM 

BER ti 
6310 INPUT " WHEN DONE , ANSWER - 1"; Q 
63~5 HOME : PRINT : PRINT 
6320 IF Q= - 1 THEN 6500 
6330 ONQGOT06350, 6360 , 6365 , 6370 , 6390 

, 6400 , 6410 , 6420 , 6430 , 6440 , 
6450 , 6460 , 6470 , 6480 

6331 GOTO 6490 
6350 INPUT "CORRECT DATE "; E$ 
6355 GOTO 6000 
6360 INPUT " ADDRESS "; A$ : GOTO 6000 
6365 INPUT " MI SC INFO " ;Ml$:GOT06000 

6370 INP UT " MI SC INFO "; M2$ : GOT06000 

6380 INPUT " ASKING/OFFERING PRICE "; 
PR 

6382 IF PR<1 THEN 6380 
6385 GOTO 6000 
6390 INPUT " LIFE FOR DEPRECIATION " 

L 
6391 IF L<1 THEN 6390 
6395 GOTO 6000 
6400 INPUT "% APPRECIATION EXPECTED -

11 ; A 
6405 GOTO 6000 
6410 INPUT "CURRENT RENTS "; R: GOTO 6 

000 
6420 INP UT "ANTICIPATED RENTS "; AR 
6425 GOTO 6000 
6430 INPUT " MONTHS OF OWNERS HIP THIS 

YEAR u; M 
6432 IF M)12 THEN 6430 
6434 IF M<0 THEN 6430 
6436 GOTO 6000 
6440 INPUT " EST TAXES + INSURANCE/MO 

NTH "; T : GOT06000 
6450 INPUT " EST EXPENSES PER MONTH " 

; E: GOTO 6000 
6460 INPUT " PERCENT LAND VALUE "; V 
6470 INPUT "TAX BRACKET "; B: GOTO 600 

o 
6480 INVERSE : PRINT " REMEMBER - IF YO 

U CHANGE 
6482 PRINT " YOUR DOWN PAYMENT , THE MO 

NTHLY PAYMENT SHOULD ALSO -
BE CHANGED " : NORMAL :P RINT 



January. 1982. Issue 20 COMPUTE!
39

6484 INPUT "DOWN PAYMENT";DP

6485 IF DP<1 THEN 6484

6486 IF DP>=PR THEN 6484

6487 GOTO 6000

6490 INPUT "FURNISHINGS % OF VALUE "
;F:GOTO 6 00 0

6500 REM

6900 RETURN

7 0 00 HOME:VTAB10:HTAB10:PRINT" DO

ING MATH "

7002 V=100-V

7003 V=V/100

7004 B=B/100

7005 F=F/100

7010 R9=R*M :REM CURRENT RENTS THIS '
YEAR

7015 R9=INT(R9*10~2+.5)/100

7020 P(8)=P(9)*M: REM PAYMENTS THIS *

YEAR

7025 P(8)=INT(P(8)* 10"2+.5)/100

7030 T9=M*T:REM TAXES Y-T-D THIS YEA
R

7035 T9=*INT(T9*10~2+.5)/100
7040 E9-E*M:REM EXPENSES Y-T-D THIS "

YEAR

7045 E9=INT(E9*10"2+.5)/100

7050 F1=R9-P(8)-T9-E9:REM F1=CASH FL
OW THIS YEAR

7055 Fl=INT(Fl*10"2+.5)/100

7 210 F2=(AR*12)-(P(9)*12)-(T*12)-(E*
12)

7215 REM **F2=CASH FLOW 2ND YEAR

7220 F2=INT(F2*10~2+.5)/100

7300 REM FIGURE ASSET APPRECIATION
7310 A5=(PR*A)/100

7320 A5=A5/12

7330 REM A5-MONTHLY ASSET APPRECIATI
ON

7340 A6=A5*12:REM FOR A FULL YEAR

7345 A5=A5*M:REM APPRECIATION FOR TH
E 1ST YEAR

7350 A5=INT(A5*I0"2+.5)/100
7360 A6=INT(A6*10~2+.5)/100

7400 REM FIGURE EQUITY BUILDUP

7410 REM P(8)=TOTAL PAYMENTS THIS YE
AR

7420 REM T9=TAXES + INS THIS YEAR
7430 REM E9=EXPENSES TOTAL THIS YEAR

7440 REM F1=CASH FLOW 1ST YEAR
7450 REM F2=CASH FLOW 2ND YEAR

7500 EB=P(8)*E1 (Y,I) :REM EQUITY BUIL
DUP 1ST YEAR

7505 EB=EB/100

7510 ET=(P(9)*12)*E2(Y/I):REM EQUITY
BUILDUP 2ND YEAR

7515 ET=ET/100

8000 REM L IS PROPERTY VALUE
8010 REM V IS LAND VALUE %

8020 REM F=IS VALUE OF FURNISHINGS
8030 REM PR IS PRICE OF PROPERTY

8040 REM M IS MONTHS YOU OWN IT THIS
YEAR

8050 REM B IS TAX BRACKET

8100 REM FIGURE 1ST YEAR TAX SAVINGS

8210 TS=PR*V:REM THIS IS THE NET PRO

PERTY VALUE AFTER LAND IS "

DEDUCTED

8220 F5=PR*F:REM F4=VALUE OF THE FUR
NISHINGS

8230 TS=TS-F5:REM TS IS NOW THE VALU
E OF THE PROPERTY AFTER LA

ND AND

8232 REM FURN ARE DEDUCTED

8240 TS=TS/L:REM THIS IS WHAT YOU CA

N DEPRECIATE PER YEAR

8250 F5=F5/5:REM THIS IS THE AVERAGE

DEP ON FURNISHINGS

8260 REM PART OVER 3 YEARS AND PART "

OVER 7=5 AVERAGE

8270 D5=F5+TS:REM THIS IS DEP FOR IS
T YEAR

8280 D6=D5

8290 D5=(D5/12)*M:REM THIS IS 1ST YE
AR'S DEP, AND D6=2ND YEAR "

DEP

8300 TS=D5*B:REM THIS IS TAX SAVINGS
1ST YEAR

8310 TT=D6*B:REM THIS IS TAX SAVINGS
2ND YEAR

8400 REM RETURN ON INVESTMENT/EQUITY

8410 RO=F1+A5+EB+TS:REM THIS IS 1ST "
YEAR EQUITY TOTAL

8420 RE=F2+A6+ET+TT:REM THIS IS 2ND "
YEAR EQUITY BUILDUP

8430 RE=INT(RE*10~2+.5)/100

8440 RO=INT(RO*10"2+.5)/100
8500 TS=INT(TS*10"2+.5)/100
8510 F5=INT(F5*10"2+.5)/100
8520 D5=INT(D5*10~2+.5}/100

8530 TT=INT(TT*10"2+.5J/100

8540 D6=INT(D6*10~2+.5)/100

8550 EB=INT(EB*10"2+.5)/100

8560 ET=INT(ET*10"2+.5)/100
8900 RETURN

8999 V=20

9000 HOME:PRINT:INVERSE:PRINT TAB (1
7) "INVEST

":NORMAL:GOSUB11000

9001 PRINT:PRINT"YOU WILL OWN THIS P

ROPERTY ";M:PRINT"MONTHS T
HIS YEAR. THE CASH FLOW":P

RINT

9002 PRINT"IS BASED ON CURRENT RENTS
THE 1ST"

9003 PRINT"YEAR OF $";R;"PER MONTH, ~
AND OF ANTICIPATED RENTS F

OR THE 2ND YEAR OF"

9004 PRINT"$";AR;"PER MONTH.":PRINT:

PRINT"YOUR DOWN PAYMENT IS
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6484 INPUT " DOWN PAYMENT "; DP 
6485 IF DP(1 THEN 6484 
6486 IF DP)=PR THEN 6484 
6487 GOTO 6000 
6490 INPUT " FURNISHINGS % OF VALUE " 

; F : GOTO fi000 
6500 REM 
6900 RETURN 
7000 HOME : VTABI0 :HTABI0 : PRINT" ----DO 

ING MATH----" 
7002 V=100 - V 
7003 V=V/100 
7004 B=B/100 
7005 F=F/100 
7010 R9=R *M : REM CURRENT RENTS THIS -

YEAR 
7015 R9=INT(R9*10 " 2+ .5 )/100 
7020 P( 8) =P(9)*M : REM PAYMENTS THIS -

YEA R 
7025 P( 8)= INT(P (8) *1 0 " 2+. 5)/100 
7030 T9 =M*T:REM TAXES Y- T-D THI S YEA 

R 
7035 T9=INT(T9*10"2+ . 5 )/I G0 
7040 E9 =E *M:REM EXPENSES Y-T- D THIS -

YEAR 
7045 E9 =INT(E9*10" 2+ . 5)/ 100 
7050 Fl=R9 - P(8) - T9 - E9 : REM Fl=CASH FL 

OW THIS YEAR 
7055 Fl=INT(Fl*10"2+.5)/100 
7210 F2=(AR*12) - (P(9)*12)-(T*12) -( E* 

1 2 ) 
7215 REM **F 2=CAS H FLOW 2ND YEAR 
7220 F2= INT(F2 * 10"2 +. 5i/100 
7300 REM FIGUR E ASSET APPRECIATION 
7310 A5 = (PR*A)/100 
73 20 A5=A5/1 2 
7330 REM A5=MONTHLY ASSET APPRECIATI 

ON 
7340 A6 =A5*1 2 :R EM FOR A FULL YEAR 
7345 AS=A5*M: REM APPRECIATION FOR TH 

E 1ST YEAR 
73 50 A5=INT(A5*10"2+ . 5)/ 100 
7360 A6= INT(A6*10"2+.5) / 100 
7400 REM FI GURE EQUITY BUILDUP 
7410 REM P(8)=TOTAL PAYMENTS THIS YE 

AR 
7420 REM T9=TAXES + INS T HIS YE AR 
7430 REM E9 =EXPENSES TOTAL THI S YEAR 

7440 REM Fl=CASH FL OW 1ST YEAR 
7450 REM F2= CA SH FL OW 2ND YEAR 
7 50 0 EB=P( 8)*El(Y , I) : REM EQUITY BUlL 

DUP 1ST YEAR 
7505 EB=EB/100 
7510 ET=(P(9)*12)*E2(Y,I):REM EQUITY 

BUILDUP 2ND YEAR 
7515 ET=ET/100 
8000 REM L IS PROPERTY VALU E 
8010 REM V IS LAND VALUE % 
8020 REM F= IS VALUE OF FURNI S HINGS 
8030 REM PR IS PRICE OF PROPERTY 

8040 REM M IS MONTHS YOU OWN IT THIS 
YEAR 

8050 REM B IS TAX BRACKET 
8100 REM FIGURE 1ST YEAR TAX SAVINGS 

8210 TS =PR*V:REM THIS IS THE NET PRO 
PE RTY VALUE AFTER LAND IS -
DEDUCTED 

8220 F5=PR*F:REM F4=VALUE OF THE FUR 
NISHINGS 

8230 TS=TS- F5:REM TS IS NOW THE VALU 
E OF THE PROPERTY AFTER LA 
NO AND 

8232 REM FURN ARE DEDUCTED 
8240 TS=TS/L : REM THIS IS WHAT YOU CA 

N DEPRECIATE PER YEAR 
8250 F5=F5 /5 : REM THIS IS THE AVERAGE 

DEP ON FURNISHINGS 
8260 REM PART OVER 3 YEARS AND PART -

OVER 7=5 AVERAGE 
8270 D5=F5+TS:REM THIS IS DEP FOR IS 

T YEAR 
8280 06=05 
8290 D5 = (D5/12)*M:REM THIS IS 1ST YE 

AR ' S DEP , AND D6=2ND YEAR -
DEP 

8300 TS=D5*B:R EM THIS IS TAX SAVINGS 
1ST YEAR 

8310 TT=D6*B : REM THIS IS TAX SAVINGS 
2ND YEAR 

8400 REM RETURN ON INVE STMENT/EQUITY 

8410 RO =Fl+ A5+E B+TS:REM TH I S IS 1ST -
YEAR EQUITY TOTAL 

8420 RE=F2+A6+ET+TT:REM THIS IS 2ND -
YEAR EQUITY BUILDUP 

8430 RE=INT(RE*10"2+ . 5 )/100 
8440 RO=INT(RO*10"2+ . 5)/100 
8500 TS=INT(TS*10"2+.5 )/100 
8510 F5=INT(F5*10"2+ . 5)/100 
8520 D5=INT(D5*10"2+ . 5 )/100 
8530 TT=INT(TT*10" 2+.5 )/100 
8540 D6=INT(D6*10"2+ . 5)/100 
8550 EB=INT(EB*10"2+ . 5)/100 
8560 ET=INT(ET*10"2+ . 5)/100 
8900 RETURN 
8999 V=20 
9000 HOME:PRINT : INVERSE :P RINT TAB (1 

7) " INVEST 
": NORMAL:GOSUBI1000 

9001 PRINT:PRINT "yOU WILL OWN THIS P 
ROPERTY "; M:P RINT " MONTHS T 
HIS YEAR . THE CAS H FLOW":P 
RINT 

9002 PRINT " IS BASED ON CURRENT RENTS 
THE 1ST" 

9003 PRINT " YEAR OF $ "; R;" PER MONTH , -
AND OF ANTICIP ATED RENTS F 
OR THE 2ND YEAR OF " 

9004 PRINT "$";AR;"P ER MONTH .": PRINT : 
PRINT " YOUR DOWN PAYMENT I S 



SPECIALS on INTEGRATED CIRCUITS
6502 7.45 10/6.95 50/6.55

6502A/6512A 8.40 10/7.95 50/7.35

6520 PIA 5.15 10/4.90 50/4.45
6522 VIA 6.45 10/6-10 50/5.75

6532 7.90 10/7.40 50/7.00

2114-L200 3.75 25/3.50

2114-L300 3.15 25/2.90

2716 EPROM 7.00 5/6.45

2532 EPROM

6116 HtUchl ZK x B CMOS RAK

41 IB

Zero Insertion Force 24 pin Socket

6550 RAM (PET 8K)
S-100 Wire Wrap Socket

A P Products 15% OFF

APHobby-Blox 15% OFF

100/6.15

100/6.90

100/4.15

100/5.45

100/6.60

100/3.25

100/2 65

10/5.90

14.50

14.50

Sttr 17

2.00

12.70

2.40

THE STAR MODEM
Frw rYiitfw/Uwrwi Did SyttiBi

RS232 MODEM SALE $128
IEEE 488 MODEM SALE SI 99

RSZ32 CCITT S170

IEEE 4B8 CCITT $270

We carry Apple 11+ from

Bell & Howell

(1IFORTH+ fir Apple II S75
A full-featured FORTH with enhancements. Conforms to

FORTH interest Group standards.

VIC 3K RAM (with 2 ROM Sockets)

Write for VIC Software List

65

REVERSAL (Spracklen) 32K Apple 28.00
Data Manager (tutus) 24 K Apple 40.00
Energy Miser - PET. Apple. Zenith 24 50

Histo-Graph (Boyd) 48K Apple 24.50
Data-Graph (Boyd) 48K Apple 40.00

Apple II User's Guide (Osbome) 12.00
Introduction to Pascal {Sybex) 10.30
Pascal Handbook (Sybex) 12.00
Musical Applications of Micros (Chamberlm) 20.00

Basic FORTRAN (Coan) 7.25

CP/M Handbook (with MP/M) Zaks

Programming the 6502 - Zaks

Microprocessor Interfacing Techniques

PET/CBM Personal Computer Guide (Ostxxne)

PET and the IEEE-488 Bus (GPIB)

6502 Assembly Language Prog. - Levanthal

Z-80 Assembly Language Prog, - Levanthal
80B0A/8085 Assembly Language Programming

Z8000 Assembly Language Programming

6809 Assembly Language Programming

6800 Assembly Language Programming

The 68000 Microprocessor Handbook

BASIC and the Personal Computer (Dwyer)

252 Bethlehem Pike

Colmar, I

11.85

10.00

13.00

12.00

12.25

13.50

12,75

12.75

16.00

13.50

12.75

5.75

11.00

E3commodore

CBM-PET SPECIALS
8023 Printer -136 col, 150 cps bi-directional

8300 (Diablo 630) Daisy Wheel - 40 cps

bi-directional

8032 80 x 25 CRT. business keyboard

Micro Mainframe

8096 Board (extra 64K RAM for 8032}

8050 Dual Disk Drive -1 megabyte

8250 Dual Disk Drive - 2 megabyte

CBM IEEE Modem

4016 full size graphics keyboard

4032 full size graphics keyboard

4040 Dual Disk Drive - 330.000 bytes

2031 Single Disk Drive - 165,000 bytes

4022 Tractor Feed Printer

C2N External Cassette Deck

VIC 20 Color Computer

VIC 1515 Graphic Printer

Used CBM/PET Computers

8024-7 High Speed Printer

lid

(995)

SALE

775

(2250) 1725

(1495) 1100

(1995) 1600

(500) 400

(1795) 1345

(2195) 1760

(395) J99

(995)

(1295)

(1295)

(695)

(795)

(75)

(299)

(395)

795

999

999

560

630

65
259

315

CALL

(1995) 1345

WE WILL MATCH ANY ADVERTISEDj'RICE

*** EDUCATIONAL DISCOUNTS ***
Biy 2 PET/CBM CimpMtin. ncirii 1 FREE

WordPro 3 Plus ■ 32K CBM, disk, printer

WordPro 4 Plus ■ 8032. disk, printer

0ZZ Oata Base System for CBM 8032

VtSICALC for PET. ATARI, or APPLE

SK-KIT ■ Sipr PET flOK UtWMt

Programmers Toolkit ■ PET ROM Utilities

PET Spacemaker II ROM Switch

2 Meter PET to IEEE or IEEE to IEEE Cable

Dust Cover for PET

IEEE-Parallel Printer Interface for PET

IEEE-RS232 Printer Interface for PET

The PET Revealed

Library ol PET Subroutines

200

325

335

155

40

35

36

40

7

110

120

17

17

4 PART HARMONY MUSIC SYSTEM for PET
The Visible Music Monitor, by Frank Levinson, allows you to

easily enter, display, edit and play 4 part harmony music.

Includes wnole notes thru Wths (with dotted and triplets),

tempo change, key signature, transpose, etc. The KL-4M
unit includes D to A converter and amplifier ready to hook to

your speaker.

KL-4M Mule Bwri wltt VMM Fnfrm. $60

Watanabe

Intelligent

Plotter

WATANABE WX4671 Mtv

WATANABE WX4675 B|N mtlif

10/2.75 50/265 100/2.60

10/2.80 50/2 70 100/2.65

10/3.45 50/335 100/3.20

10/2.45 50/240 100/2.35

DISK

SPECIALS

SCOTCH (3M) 5"

SCOTCH (3M) 8"

Verbatim 8" Double Dens

Verbatim 5" Datalife

(add 1 00 for Verbatim 5" plastic storage box)

BASF 5" soft 10/2.40 20/2.35 100/2.30

Wabash 5" in Plastic Box 10/2.70 50/2.60 100/2.50

Wabash 8" in Plastic Box 10/2.75 50/2.65 100/2.55

WE STOCK MAXELL DISKS
Diskette Storage Pages 10 for 3.95
Disk Library Cases 8" - 2.85 5" -2.15

Disk Hub Rings 8" - 50 @ 7.50 5" - 50 @ 6.00

CASSETTES - AGFA PE-611 PREMIUM
High output, tow noise, 5 screw housings.

C-10 10/56 50/.50 1O0/.48

C-30 10/.73 50/.68 100/.66

All other lengths available. Write for price list

SPECIALS
EPSON MX-80 PrMir

EPSON MX-BO F/T Frlittr

EPSON MX-70 Priittr

IfSOX MX-1 DO Prill*

Centronics 739 Printer with dot graphics

STAfiWRITER Diliy Wl* Prtitir

Zenith ZVM-121 Green Phosphor Monitor

Amdek Cokx Monitor

675

1445

115

355

ALL BOOK ni SOFTWARE PRICES DISCOUNTED
OSBORNE/McGraw-Hill, HAYDEN, SYBEX,etc

Synertek Systems
SYM-1 Microcomputir SALE 199
SYM BAS-1 BASIC or RAE 1/2 Assembler 85

KTM-2/80 Synertek Video and Keyboard 349

KTM-3/80 Synertek Tubeless Terminal 385

T0MTH data
systems

Z90-80 64 K

Z90-82 64K. 1 double dens, drive

Z89-0 48K

Z89-1 48K. 1 drive
Z67 10 Megabyte + Floppy Drive

Z37 1.3 Megabyte Dual Floppy

Z25 High Speed Printer

Z19 Video Terminal (VT-52 compatible)

ZVM-121 Green Phosphor Monitor

All Zenith Software discounted

2170

2395

1950

2150

4495

1495

1195

725

115

ATARr
SPECIALS

800 Computer 749

400 - 16K 329

810 Disk Ofive 449

825 Printer 629

850 Interface 139

822 Printer 359

Paddle Pair 17

Joystick Pair 17

16KRAM 85

Assembler/Editor 46

Telebnk 20

Write for pnees on other Atari items

DOS 2 21

Pilot 68

Microsoft BASIC 68

Educ Series 20% off

MISSILE COMMAND 32

ASTEROIDS 32

STAR RAIDERS 3Z

Space Invaders 17

Music Composer 45

Chess 30

Super Breakout

WRITE FOR CATALOG
Add S1 25 per order lor shipping We pay balance of UPS surface

basis. Regular prices slightly higher. Prices subject to change

SPECIAlS •• INTEGRATED CIRCUITS 
6502 7.45 10/6.95 50/6.55 100/6.15 
6502A16512A 8.40 10/7.95 50/7.35 l00/6.9{) 
6520 PIA 5.15 10/4.9{) 50/4.45 100/4.15 
6522 VIA 6.45 10/6.10 5015.75 l00JS.4S 
6532 7.9{) 10/7.40 50/7.00 100/6.60 
211 4·l200 3.75 25/3.50 100/3.25 
2114-l.JOO 3.15 25/2.90 100/2.65 
2716 EPROM 7.00 5/6.45 10J5.9{) 
2532 EPRO M 1450 
1111 NIbQl!lt II CIOS UI IUD 
4111 " ... 17 
Zero Insertion Force 24 pin Socket 2.00 
6550 RAM (PET 8t<) 12.70 
5-100 Wire Wrap Socket 2.40 

A P Products 15% OFF Iii 
A P Hobby-Blox 15% OFF 

FM Prntk:t/u...,. Dill lyftIu 
RS232 MODEM 
IEEE 488 MODEM 
RS232 CCITT 
IEEE 488 CCITT 

SALE $128 
SALE $199 

$170 
$210 

We carry Apple 11+ from 
Bell & Howell 

I.I FORTH+ Ilf A,,1t " 175 
A fulHeawred FORTH with enhancements. Confoons to 
FORTH Interest Groop standards. 

VIC 3K RAM (with 2 ROM Sockets) 
Write lor VIC Software list 

65 

REVERSAL (Sprac~en) 32K Apple 28.00 
Data Manager (lutus) 24K Apple 40.00 
Energy Miser· PET, Apple, Zenith 24.50 
HOlo-Graph (Boyd) 48K Apple 24.50 
Oara·Graph (Boyd) 48K Apple 40.00 
Ap .. II User's Guide (~) 12.00 
Inlnx1Jclion 10 Pascal (SybeX) 10.30 
Pascal HiHfdbook (Sybex) 12.00 
MlJSlcal Applications of Micros (Chamberlin) 20.00 
Basic FORTRAN (_I 7.25 

CP/M Handtook (with MP/M) Zaks 11.85 
Prog:ammi"l 11-. 6502 , Zaks 10.00 
Microprocesscr Inler1acirY,;! Tectrliques 13.00 
PET/CBM Personal Computer Guide (Osborne) 12.00 
PET and tire IEEE-488 Bus (GPIB) t 2.25 
6502 As5efOOlv Language Prog. - Levanttlal 13.50 
1-80 Assembly lanQuaoe Prog. - Levanttlal 12.75 
8080N8085 Assembly l.an9Jaoe Programming 12.75 
zaooo Assembly Languaoe Programming 16.00 
6809 AssemIrty laf'/luage f'ro!1amrrrt"l 13.50 
6800 AssemIrty Language f'ro!1amrrrt"l 12.75 
The 68000 M<roprrrcessor HarrdIrooi< 5.75 
BAStC ard 11-. Personal Coo'cl<rt~ (Dwyer) 11.00 

mcolT1lT1odore 

CBM-PET SPECIALS 1111 SALE 
8023PrinIEr-136co1,150cpsbi-dreclional (995) 775 
8300 (Oiab~ 630) Oaisy _ . 40 q>S 

ti-directional (2250) 1725 
803280)( 25 CRT. tJ.Jsiness keyblard (1 495) 1100 
Micro Mainframe (1995) 1600 
8096 Board (exIra 54K RAM I .. 8032) (500) 400 
8050 O\Jal Disk Orive - 1 megabyte (1795) 1345 
8250 Dual Disk Drive· 2 megabyte (2195) 1760 
CBM tEEE Modem (395) 199 
4016 full size graphics keyboard (995) 795 
4032 full size graphics keyboard (1295) 999 
4040 Dual Disk Drive· 330,000 bytes (1295) 999 
2031 Si"lle Oislr Drive · 165.000 byres (695) 560 
4022 Tractor Feed Printer (795) 630 
C2N External Cassene Deck (75) 65 
~C 20 Color Corrrpur~ (299) 259 
VIC 1515 Graphic Prin1~ (395) 315 
Used CBM/PET CoorpurO's CAll 
8024·7 H91 Speed PrimO' (1995) 1345 

WE WILL MATCH ANY ADVERTISED PRICE 

*** EDUCATIONAL DISCOUNTS *** 
h, 2 PET/CII C •• ,.I,fI. rICOln ) FREE 

Woo:IPro 3 Plus· 32K CeM. disk. !)inter 200 
WordPro 4 Plus • 8032, disk. ptWlter 325 
Oll Data Base System for CBM 8032 335 
V1SICAlC for PET. ATARI. or APPLE 155 
ai-KIT - lI"r rET ROI Uti'" 40 
Propmmers Toolkit - PET ROM Utilities 35 
PET Spacemalrer II ROM S";lch 36 
2 Meter PET to IEEE or IEEE to IEEE Cable 40 
Dust Cover for PET 7 
IEEE-Parallel Printer Interlace for PET 110 
IEEE-RS232 Printer Interface for PET 120 
The PET RMaled 17 
Ubr.Ily 01 PET Subroulires 17 

4 PART HARMONY MUSIC SYSTEM fir PET 
The VISible Music Monitor, by Frank Levinson. allows you to 
easily enter, display, edil and play 4 part hammy ITlJSic. 
IncIOOes wtxlIe notes IIYu 64ths (with dotted and triplets), 
tef1lX) ct\aOge. key signature, transpose, etc. The Kl .... M 
unit includes 0 to A converter and amplifier ready to hook to 
your speaker, 
Kl-41 I"k I.'" wltll 'I. r,... leo 

Watanabe 

I nlelligenl 
Plotter 

IATA. UE Wl4171 ""n. 
wmrm Wlm 5 &-,. ""'" 

DISK 
SPECIALS 

SCOTCH (3M) 5" 10/2.75 50/2.65 100/2.60 
SCOTCH (3M) 8" 1012.80 5012.70 100/2.65 
Verbatim 8~ Dooble Dens. 1013.45 5013.35 1001320 
Verbatim 5~ Datalife 1012.45 5012.40 10012.35 
(add 1.00 for Verbatim 5~ plastic storage blx) 

BASF 5" soh 10/2.40 2012.35 100/2.30 
Wabash 5" in Plastic Box 10/2.70 50/2.60 100/2.50 
Wabash 8" in Plastic Box 10/2.75 50/2.65 100/2.55 

WE STOCK MAXELL DISKS 
10 I .. 3.95 

8'" 2.85 5'" 2.15 
Diskette Storage Pages 
Oislr Ulnry Cases 
Disk Hub Rings 8" • 50 @l 7.50 5" . 50 @l 6.00 

CASSETTES · AGFA PE,,611 PREMIUM 
Hirjl 0Jtput, low noise. 5 screw hwsings. 
ColO 10/56 SO/.50 100/.48 
Co30 10/.73 SO/.68 1001.66 
All other lengths available. Write for price ~st 

SPECIALS 
mow 11·10 P_ 
ErIO. IHO FfT Prilt ... 
ErlU 11-10 Prill .. 
mow 11·100 Prtorw 
Centronics 739 Printer with dot graphics 675 
ITAlW.,TER Oil" lnooI Prtoror 1415 
Zenith ZVM-121 Green ~ Mon~or 115 
Amdek Color Monitor 355 

All lOOK II. SOFTWARE PRICES DISCDU MTED 
OSBORNE/McGraw-Hili, HAYDEN, SYBEXetc. 

Synertek Systems 
SYM-l MfcrlCImputu SALE 199 
SYM BAS'l BAStC or RAE 1/2 Assemb<e< 85 
KTM·2/80 Syrrenek VNleo and Keyboard 349 
KTM-3/80 Synef!ek Tubeless Terminal 385 

71."6 I data ,...- systems 
290·80 54 K 2170 
290·82 541<. 1 doubte dens. liNe 2395 
Z89·0 48K 1950 
ZB9-! 481<. 1 !Yive 2150 
ZS7 10 Megaby1e + Floppy Drive 4495 
l:J7 1.3 Megabyte Dual Floppy 1495 
225 High Speed Printer 1195 
Z19 Video Terminal (VT-52 compatible) 725 
ZVM-121 Green Phos~ Monitor 115 
All Zenith Software discounted 

800 Coo1Joter 
400· 16K 
81 0 Olsk Onve 
825 Printer 
850 Interlace 
822 Pnnter 
Paodle Pair 
JoystiCk Pair 
16K RAM 
Assembier/Edltor 
Telelllk 

-"'-ATARr 
SPECIALS 

749 DOS 2 21 
329 ~kll 68 
449 Microsoft BASIC 68 
629 Educ. Series 20% olf 
139 lIIIILE CO.IUO 3! 
359 AlTEIOIOI 32 

17 ITU UIOERS 32 
17 Space Invaders 17 
85 Music Com~ef 45 
A6 Chess 30 
20 Super Breakoul 30 

Wnle for pnces IJ(I other Atari IteJT6. 
o • 

. • WRITE FOR CATALOG 
252 Bethlehem Pike ABC t Add $1 25 per order lor stllllJmg We pay balaoceof UPS surface 
Colmar. PA 18915 215-822-7727 ompu ers charges on all prfjla,dorders PrceshSiedareoncashd"coonl 

o baSIS Regular pnces sllghtlV tugher Pnces subject 10 change 



KMMM Pascal for PET/CBM $85
A subset of standard Pascal with extensions.

- Machine language Pascal Source Editor with cursor

oriented window mode

- Machine Language P-Code Compiler

- P-Code to machine language translator for optimized

object code

- Run-time package

■ Floating point capability

- User manual and sample programs

Requires 32K Please specify configuration

EAHL for PET (disk file based) $65
Eiltir, Aiiimilir. Ribcitir. Uikir

Generates relocatable objecl code using MOS Technology

mnemonics. Disk file input (can edit files larger than

memory). Links .multiple object programs as one memory

load. Listing output to screen or printer. Enhanced editor

operates in both command mode and cursor oriented

"window" mode

RAM/ROM

for PET/CBM
4K or SK bytes of soft ROM with optional

battery backup.

RAM/ROM is compatible with any large keyboard machine

Plugs into one of the ROM sockets above screen memory to

give you switch selected write protectable RAM.

Use RAM/ROM as a software development tool to store data

or machine code beyond the normal BASIC range. Use

RAM/ROM TO LOAD A ROM image where you have possible

conflicts with more than one ROW requiring the same socket.

Possible applications include machine language sort (such as

SUPERSORT). universal wedge, Extramon, etc.

RAM/ROM--4K S85

RAM/ROM--8K 120

Battery Backup Option 30

SUPERSDRT by James Strasma $35
Supersort is an excellent general purpose machine

language sort routine lor PET/CBM computers. Sorts both

one and two dimensioned arrays at lightning speed in either

ascending or descending order. Other fields can be subsorted

when a match is found, and fields need not be in any special

order. Sort arrays may be specified by name, and fields are

random length. Allows sorting by bit to provide 8 categories

per byte. The routine works with all PET BASlCs, adjusts to

any memory size, and can co-exist with other programs in

high memory.

SuperGraphics
by John Fluharty $30

SuperGraphics provides machine language extensions lo

Commodore BASIC to allow fast and easy plotting and

manipulation of graphics on the PET/CBM video display, as

well as SOUND commands.

Animations that previously were too slow or impossible

without machine language subroutines now can be pro

grammed directly in BASIC. Move blocks (or rocketships,etc).

or entire areas ol the screen with a single, easy lo use BASIC

command. Scroll any portion of the screen up, down, left, or

right. Turn on or off any of the 4000 (8000 on 8032) screen

pixels with a single BASIC command. In high resolution mode,

draw vertical, horizontal, and diagonal lines. Draw a box, fill a
box, and move il around on the screen with easy to use BASIC
commands.

The SOUNDcommands allow you to initiateanote or series
ol notes (or even several songs) Irom BASIC, and then play
them in the background mode without interfering with your

BASIC program. This allows your program to run a! full speed
with simultaneous graphics and music.

SuperGraphJcs commands include GRAPHIC TEXT MS
SET, DRAW, FILL. PLOT, MOVE, PRINT, CSET CMOVE
DISPLAY, PUT. SWAP, PAUSE, and SOUND,

Please specify machine type and ROM version, disk or tape.

fir PET/CBM

Self Calculating

DATA BASE
REPORT WRITER

MAILING LIST

FLEX-FILE is a set of flexible, friendly programs to allow

you to set up and maintain a data base. Print files with a

versatile Report Writer or a Mail Label routine. Pro

grammers will find it easy to add subroutines to their own

programs to make use of Data 8ase files.

RANDOM ACCESS DATA BASE
Record size limit is 250 characters. The number of records

per disk is limited only by the size of each record and the

number of records per disk is limited only by the size of each

record and the amount of free space on the disk. File

maintenance lets you step forward or backward through a

file, add, delete, or change a record, go to a numbered

record, or find a record by specified field. The Find command

locates any record when you enter all (or a portion of) the

desired key. Field lengths may vary from record to record to

allow maximum packing of information. Files may be sorted

by any field, and any Held may be specified as a key.

Sequential files from other programs may be converted to

Flex-File format, and Flex-File records may be converted to

sequential (WordPro, PaperMate, other word processors

may also use Flex-File data). Maximum record size, fields

per record, and order of fields may be changed at any time.

MAILING LABELS
With typical record size ol 127 characters, each disk can

handle over 1000 records (about 2800 with 8050 drive).

Labels may be printed any number wide, and may begin in

any column position. There is no limit on the number or order

of fields on a label, and two or three fields may be joined

together on one line (like first name, last name, and title), A

"type of customer" field allows selective printing.

REPORT WRITER
Print any field in any column. For numeric fields, use

decimal point justification (and round to any accuracy).

Define any column as a series ol mathematical functions

performed on other columns. These functions include

arithmetic operations and various tog and trig functions.

Pass results of operations such as running total Irom row lo

row. At the end of the report, print total and/or average for

any column Complete record selection, including field

within range, pattern match, and logical functions can be

specified individually or in combination with other

parameters.

FLEX-FILE by Mlchitl Hlliy $60

Please specify equipment configuration when ordering.

Low Cost Disk Drive for PET/CBM
PEDISK II from cgrs Microtech is a new disk system ready

to plug into your large keyboard PET/CBM.

PEDISK II offers speed, reliability, IBM compatibility.

Complete system prices with DOS and cable:

5" 40 track, 1 drive, 143K $525

5" 40 track. 1 drive, 286K 690

8" IBM 3740 format 77 track, 25DK 995

PROGRAM YOUR OWN EPRQMS
Bnnilfli Iron lor PET/CBM $79

EPR0M Programmer with software for all ROM versions.
Includes all hardware and software to program or copy
2716 and 2532 EPROMs

cam

Legai Time Accounting Package

Medical Accounting Package

Cnapttti CBM BiiJmu Siftvin h

Can be tailored to meet most business requirements.
Technician's Investment Analysis Package
Dow Jones Portfolio Management
Personal Tax Calculator

Tax Preparation System

Wordcraft 80 Wordprocessor Package

Pascal Development Package

Assembler Development Package

Intelligent Terminal Emulator

Softpac-1 [Competitive Software)

445

500

129

65
445

235

99

30

FORTH for PET
BY L C. Cargile and Michael Riley $50

Features include:

full FIG FORTH model.

all FORTH 79 STANDARD extensions.

structured 6502 Assembler with nested decision making

macros.

full screen editing (same as when programming in

BASIC).

auto repeat key.

sample programs.

standard size screens (16 lines by 64 characters).

150 screens per diskette on 4040,480 screens on 8050

ability to read and write BASIC sequential files.

introductory manual,

reference manual.

Runs on any 16K or 32K PET/CBM (including 8032) with

ROM 3 or 4, and CBM disk drive. Please specify configuration

when ordering.

Available soon:

Metacompiler tor FORTH $30
simple metacompiler for creating compacted object code

which can be executed independently (without the FORTH

system).

PaperMate
60 COMMAND

WORD

PROCESSOR
by Michael Riley

AS
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Paper-Mate is a full-featured word processor for C8M/PET.

Paper-Mate incorporates 60 commands to give you full

screen editing with graphics for all 16K or 32K machines

(including 6032), all printers, and disk or tape drives.

For writing text, Paper-Mate has a definable keyboard so

you can use either Business or Graphics machines. Shift

lock on letters only, or use keyboard shift lock. All keys

repeaL

Paper-Mate text editing includes floating cursor, scroll up

or down, page forward or back, and repeating insert and

delete keys. Text btock handling includes transfer, delete,

append, save, load, and insert.

All formatting commands are imbedded in text for

complete control. Commands include margin control and

release, column adjust 9 tab settings, variable line spacing,

justify text, center text, and auto print form letter (variable

block). Files can be linked so that one command prints an

entire manuscript Auto page, page headers, page numbers,

pause at end of page, and hyphenation pauses are included.

Unlike most word processors, CBM graphics as well as

text can be used. Paper-Mate can send any ASCII code

over any secondary address to any printer.

Paper-Mate functions with 16/32K CBM/PET machines,

with any printer, and with either cassette or disk.

To order Paper-Mate, please specify configuration.

Piptr-MitiiR dlik gr Ujii 40.00

BASIC INTERPRETER $200
Designed to support the CBM 8096 (8032 with add-on 64K

board). A full interpreter implementation to automatically take

advantage of the extra memory available to the 8032.

SPI Binnl Lidjir - BQ3Z/8Q50 300

BPI Actcunti RKilnkli - S032/8050 300

So (twin

Complex Mathematics

Engineering Mathematics

General Mathematics

MCAPrCircuit Analysis Program
Energy Miser

12.70

12.70

12.70

21.00

24.50

Jukiboi Serin for PET by IC Cargile
Excellent 4 part harmony music-write for list

AHtMiitid SlnuliHofli (EPYX) Fantasy Games

MICRO-REYERSI lor PET by Michael Riley
super machine language version of Othello

Tmill Vlilon / Kit & Monti by Michael Riley
two excellent machine language maze programs

10

ID

252 Bethlehem Pike

Colmar, PA 18915 2158227727 A B Computers
WRITE FOR CATALOG

Add $1.25 per order for shipping. We pay balance of UPS surface
charges on all prepaid orders. Prices listed are on cash discount
basis Regular prices slightly higher Prices subject lo change

KMMM Pasnl far PET/C8M $85 
A subset 01 standard Pascal with extensions. 
- Machine lal9Jage Pascal Source Editor with CUtSa' 
oriented wil'ldaN rrode 

• Macllne lan!1Jaoe p.(;OOe Coo~i1ef 
• p·COOe to machine laf9Uage translator for q1timized 
object code 

• Roo-time package 
- Floating pcint ~tity 
- User manual and S3lf1)le pt'O!1ams 
Requires 32K Please specify configuration 

EARL far PET (disk file bued) $65 
Elilitr. A .... Mor. HllocIltr. U,or 
Generates rekx:alabte object code using MOS TecI'InoIogV 
rmermnics. Disk file incm (can edit files larger than 
memory). Unks ,rrultiple ob1ecl progams as ooe memory 
load. USling output 10 screen a printer. EmarcOO editor 
operates In roth commard rrode and cursor oriented 
-wiOOow" mOOe. 

RAM/ROM 
for PET/CBM 
4 K or 8K bytes of soft ROM with optional 
battery backup. 
RAMJROM is compatible with any large keyooard 1'1"I1IC:hne. 
Plugs in to ore ol lhe ROM sockets abcNe screen memory 10 
give you switch selected wnle lYotectabie RAM. 
Use RAM/ROM as a soltware developmeol 1001 10 stoce data 
or machire code beyoOO the oormal BASIC range. Use 
RAM/ROM TO LOAD A ROM image whefe you have possible 
conflicts 'Nilh more than one ROM requiring the sarre socket. 
Possible applications Inchxle machine language SOC! (such as 
SUPERSOR1), universal wedge, Exlramon. etc. 
RAM/ROM - - 4K 585 
RAM/ROM · - BK 120 
Banery Backup Optioo 30 

SUPERSORT by James Slrasma $35 
Superson is an excellent general JXJrpose machine 
language sat rootine lor PET/CBM CClmJXJters. Sorts both 
one and two dimeooiooed arrays at lightning speed In either 
ascending or descending order. Other fields can be subsorted 
when a match is 10000, arc! fields neOO 001 be in any special 
order. Sort arrays may be specified by name. aoo fields are 
random length.. Allows SOtting by bit 10 provide B categories 
per byte. The rwtine works with all PET BASICs. ad~ts to 
any memory size. arc! can co-exist with olher programs in 
.." rremory. 

Su perGraph ics 
by John Fluhany $ 30 
SuperGr~s provides machire language exlensioos to 

Commodore BASIC to allow fast arc! easy ploning and 
manilXJlalion 01 graphics on the PET/CBM video diSplay, as 
well as SOUND commands. 

AnimationS that previoosly were too slow or impossible 
without machine language subroutires nf1N can be pro
grammed directly in BASIC. Move bO;ks (or rOCketShips,etc.), 
or entire areas 01 I lie screen with a Single, easy to use BASIC 
CO'Tlmand. ScrOll any porUon of the screen up, down. left, or 
right. Tum on or oN any 01 the 4000 (8000 on 8032) screen 
pixels with a Single BASIC command. In high resolution mOOe. 
draw vertical. tKlfizontal, and diagonal lines. Draw a box, fill a 
box. and fI'IOIt1l it around on the screen with easy louse BASIC 
cornmandS. 

The SOUND corrrnands al low you to ul liate a rote or senes 
01 notes (or even several songs) Irem BASIC, and then play 
them in the background mode W1ll'oJt interterirg WIth your 
BASIC Pfooram This allows your PfOQram to run at full speed 
with simultaneous graphics and music. 

SuperGraphics COOYnands include GRAPHIC, TEXT. RVS, 
SET. ORAW. FILL PLOT. MOVE. PRINT. CSET. CMOUE. 
OISPLAY. PUT. SWAP. PAUSE. ,," SaUNa. 

Please specify machine type and ROM verSion. disk Of tape. 

~ -1 
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fIf ~/Cil C • .,.t., 

Self Calculating 

DATA BASE 
REPORT WRITER 

MAILING LIST 

FLEX-FILE is a set of flexible, friendly pn:o"3lTIS to allow 
you to set up and mainlail a dala base. Print liles with a 
versatik! Report Writer or a Mail label rootine.. Pro
!1armlefS will find il easy 10 add subrootines to their own 
prOl;,1<IIT"6 to make use of Data Base files. 
RANDOM ACCESS DATA BASE 
Recad size limit is 250 characlers. The oomrer of records 
per disk is limited only by the size of each record and lhe 
IlJmrer of records per disk Is limlled only by the size of each 
record and the alT'OOnt of free space on lhe disk. File 
maintenarce leis you Slep lorward or backw¥d through a 
file, a«k1. delete. or change a re<:ort1 go to a IlJmbefed 
record, Of find a record by specified relet The Fifll amnand 
kcates any record when you enter all (or a pmion of) the 
desired key. Field lenglhS may vary from record 10 record 10 
allOiY maxifTlJm packing of inlooTialion. Files may be sened 
by any field. and any field may be speciled as a key. 
Sequential files ffOOl othel' progams may be converted 10 
Flex-File formal and Flex-File records may be converted to 
sequential (WordPro, PaperMale. other word processors 
may also use Flex·File data). Maximum record size, fields 
per re<:ort1 and order of liekjs may be changed at any time. 
MAILING LABElS 
With typ1cal record size 01 127 characters, each disk can 
harde over 1000 records (about 2800 with 8050 tiive). 
Labels may be prilted any runbe' wide, and may be(jil in 
any colrmn position. There is 00 limit on the IlJrnber or order 
of fields on a label and two or three fields may be ,ioined 
togethef on one line (like first narre, last name, and title). A 
"type 01 customer" field allows selective prinliog. 

REPORT WRITER 
Print CYly field in any column. For flJmeric lields, use 
decimal trint justificalion (and round to any aCQJracy). 
Define any column as a series of mathematical tunctloos 
perlorrred on other columns. These functions irelucle 
arittrnetic operations and varioos too and tTr;! functions. 
Pass results of opetalions SUCh as running total ffOOl ffJN to 
ffJN. AI the end of the report, Pfint tolal and/or average for 
any coiJmn Cemplele record selection, irelOOing field 
within ra~ panem matCh, and logical ruretions can be 
specified individually or in com~nation with other 
pararreters. 
FLEX-mE II MI'h~ H I~I $60 
Please specify ~ipment CXlnfiguration when ordering. 

Law Cosl Disk Drive for PET/CBM 
PEDISK II from cors MicrOlech is a new disk system ready 
10 plug mto your large keyt:oard PET/CBM. 
PEDISK II oHers speed. reliability, IBM compatibility. 

Complete system prices with DOS and cable: 
5" 40 track, I drive, 143K $525 
5" 40 track, I drive. 2S6K 690 
S" IBM 3740 lormal 77 track, 250K 995 

PROGRAM YOUR OWN EPROMS 
8~ojlll I~. lor PEl/en $79 
EPROM Prograrmler with software lor all ROM versions. 
Incl~ an hardware and software 10 program or copy 
2716 and 2532 EPROM, 

ca l Slftwln 
legal Time Accoonling PackiJge 445 
Medical Accounting Package 
c.,-.t. CI I IIdIe., hlmn h'bt. 

Can be tarlored to meet rT'OSl business requirements. 
Tectnician's Investment Analysis Package 500 
Dow Jones Portfolio Manaoement 129 
Personal Tax CaJculatOf 65 
Tax Preparation Syslem 445 
Wordcraft 80 Wordprocessor Package 325 
Pascal OevelOprrenl Package 235 
Assembler Development Package 99 
Intell igent Terminal EfTlJlalor 30 
Sohpac-l (Competitive Software) 29 

FORTH for PET 
BY L C. Cargile aoo Michael Riley $SO 
Features incllXle: 

hJlI FIG FORTH rmdel. 
all FORTH 79 STANDARD extensicns. 
structured 6502 Assembler wilh nested decision rmkil"Q 

macros. 
full saeen editing (same as when prtlIJdlT'rTling in 

BASIC). 
auto repeal key. 
sample programs. 
slandard size saeens (16 lines by 64 characters). 
150 screens per diskette on 4040, 480 screenson 8050. 
a~lity to read and wri le BASIC sequential files. 
introductory manual. 
reference malll3l. 

ftJns on any t6K or 32K PET/CBM ~nclOOing 8032) wi th 
ROM 3 or 4, and CBM disk drive. Please specify configuration 
when orderi~. 

Available soon: 
Metacompllef fOf FORTH $30 

simple metacompiler for creating compacted obtect code 
which can be executed indepertlently (without the FORTH 
system). 

PlperMlle 
60 COMMAND 

WORO 
PROCESSOR 
by Michael Riley 

Paper-Mate is a fulHealured word processor for CBM/PET. 
Paper-Mate incorporales 60 commands to give you full 
screen editing with graphics for all 16K or 32K machines 
(including 8032), an printers, and disk or tape drives. 

For writing text. Paper-Male has a definable keyboard so 
you can use eithEr Business or Graphics machines. Shift 
Io::k on letters only, or use keyboard shift lock. All keys 
.epeal 

Paper-Mate text editing includes floalino cursor. scroll up 
or mwo. page forward or back. and repeating insert and 
delele keys. Texl block handling includes transfer, delete. 
awencL save. load, and insert. 

All formatting commands are imbedded in text tor 
CO'Tlplete control Commands IrelOOe margin control and 
release. co!urm adjusl 9 lab senings, variable line spacing, 
justify text. center texl and auto print form letter (vat\able 
bIock). Files can be linked SO that one CO'Tlmand prints an 
mire matllscripl Auto page, page headers. page numbers. 
paise at en:! of page, and hyphenation pauses are included. 

Unlike most word processors. CBM ~ as well as 
lext can tle used. Paper-Mate can send any ASCI! code 
CNef any seo:x'Idary adchss to any prinler. 

Paper-Mate functions w~h 16/32K CBM/PET machines. 
w~h any ~nter, and with eilher cassette or disk. 
To order Paper-Male, please specify configuration. 

1o,,,MoIl II jl.k II It,. 40.00 

BASIC INTERPRETER $200 
Designed to support the CBM 8096 (S032 with add-on 64K 
00crd). A full interpreter implementation to automatically take 
advantage of the extra rremory available to the 8032. 

IPI S.uralLN .. r - 1032/8050 300 
BPI AmnII Rlelln.l, - 8032/1050 300 ----------
Hlyjll Slltwo~ 
Complex Mathematics 12.70 
E~ireering Mathemalics 12.70 
General Mathematics 12.70 
MCAP:Circuit Analysis Proo-am 21.00 
Energy Miser 24.50 ---
Jib", SII111 lor lET by L C C"O'. 

Excellent 4 pan harmony fTlJsic-'wnte for list 
Aot .. ,bj SI.,loti", IEI'YlI Fanlasy Games 

MICAIl-HEVERSI lor lET by M;chael Riley 10 
super machine language version of Othello 

T.I .. I VIIIH I Kit & Mil" by Michael Riley IQ 
two excellent machine language maze PfOOl'ams 

. WRITE FOR CATALOG 
252 Bethlehem PIke ABC t Ml$125perorderlorsh'~,ng We pay bal""e 01 UPS surtace 
Colmar, PA 18915 215-822-7727 ompu ers charges on all prepa,d orders Pnces "Sled iIIe on cash doerun! 

baSIS Regular pnces Slightly tltgher Prices SUblecl to change 
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S";DP;" YOU'RE IN THE ";

9005 PRINT100*B" % TAX BRACKET.":PRI

NT"THE ESTIMATED USEFUL LI

FE FOR":PRINT"DEPRECIATION

9006 PRINT" IS ";L;" YEARS.":PRINT "

THE FIRST YEAR DEPRECIATIO

N IS $";D5;" AND THE

9007 PRINT" SECOND YEAR DEPRECIATION

IS S";D6;":?:GOSUB 11000:

9009 PRINT"HIT ANY KEY TO CONTINE

"; :GET L$:HOME:Q5=5

9013 PRINT" RETURN ON INVESTMENT:"

9014 GOSUB11000:INVERSE:PRINT TAB (Q

5) "YEAR l'V'YEAR 2":NORMAL

9015 GOSUB11000:PRINT"CASH FLOW:"

9016 Z9=F1:GOSUB15000

9017 PRINT TAB (Q5)Z9$,

9018 Z9=F2:GOSUB15000

9019 PRINTZ9$:PRINT

9020 PRINT"ASSET APPRECIATION:"

9021 Z9=A5:GOSUB15000

9022 PRINT TAB (Q5)Z9$,

9023 Z9=A6:GOSUB15000

9024 PRINTZ9S:PRINT

9030 PRINT"EQUITY BUILDUP:"

9032 Z9=EB:GOSUB15000

9034 PRINT TAB (Q5)Z9$,

9036 Z9=ET:GOSUB15000

9038 PRINTZ9$:PRINT

9040 PRINT"TAX SAVINGS:"

9042 Z9=TS:GOSUB15000

9044 PRINT TAB (Q5)Z9$,

9046 Z9=TT:GOSUB15000

9048 PRINTZ9$

9055 GOSUB11000

9060 PRINT"GROSS RETURN:"

9062 Z9=RO:GOSUB15000

9064 PRINT TAB (Q5)Z9$,

9066 Z9=RE:GOSUB15000

9068 PRINTZ93

9069 GOSUB20000

9 071 G6=RO/DP:G6=INT(G6*10"2+.5J/100

907 2 G7=RE/DP:G7=INT(G7*10~2+.5)/100

9073 G6=G6*100:G7=G7*100

9074 PRINT"RETURN ON EQUITY %":PRINT

TAB(Q5))G6;"%",G7;" %"

9075 GOSUB 20000:PRINT"HIT ANY KEY T

0 CONTINUE.

9079 GOTO 10000

9080 V=V*100

9082 V=100-V

9083 B=B*100

9084 F=F*100

9100 V=INT(V*10

9110 F=INT(F*10

9120 B=INT(B*10

; :GET L$

2+

2 +

5)/100

5)/100

9130 GOTO10106

10000 REM MENU

10010 HOME:PRINT

10015 PRINT:PRINT

10017 INVERSE:PRINT TAB (17)"INVEST

" :NORMAL

TO SEE THE SAME DATA "

:PRINT

10020 PRINT"<1>

AGAIN"

10025 PRINT

10030 PRINT"<2> TO CHANGE OR PRINT TH

E DATA"

10035 PRINT

10040 PRINT"<3> TO STOP NOW"

10050 PRINT

10060 INPUTQ

10070 IFQ=1THEN GOTO 9000

10080 IFQ=3THENPRINT"END OF";:INVERSE

:PRINT"INVEST";:NORMAL:PRI

NT"PROGRAM":END

10085 IFQ>3THEN10000

10086 IFQ<1THEN10000

10090 REM MENU

10100 HOME:PRINT

10105 GOTO9080

10106 PRINT

10108 PRINT:PRINT:INVERSE:PRINTTAB(17

)"INVEST ":N

ORMAL:PRINT:PRINT

10110 PRINT"<1> CHANGE FINANCIAL DATA

<2> CHANGE THE PAYMENT DA

10115 PRINT

10120 PRINT1

TA"

10122 PRINT

10125 PRINT"<3> PRINT THE DATA"

10126 PRINT

10127 PRINT"<4> STOP NOW"

10130 PRINT

10135 INPUTQ

10140 IFQ<1THEN10100

1014 2 ONQTOTO10150,10152,12000,10154

10150 GOSUB6000

10151 GOTO10155

10152 C=0:P{1)=0:P(2)=0:P(3)=0:GOSUB5

000:REM C IS ZEROED TO RES

TART COUNTER

10153 P(9)=0:GOTO2200:REM ZERO PAYMEN

T AND THEN DO MATH TO ADD

UP NEW PAYMENTS

10154 PRINT"END OF PROGRAM ":END

10155 GOSUB7000:REM MATH

10158 GOTO9000:REM PRINT

10160 GOTO10000

10165 GOSUB7000:REM MATH

10166 GOTO9000:REM PRINT

11000 PRINT"

2+.5}/100

11010 RETURN

12000 HOME:PRINT

12005 VTAB6

d2 

$ ";DP;" YOU' RE IN THE I' ; 
9005 PRIN T100 *B" % TAX BRACKET . ": PRI 

NT "THE ESTIMATED USEFUL LI 
FE FOR ": PRINT " DEPRECIATION 

9006 PRINT " IS ";L; " YEARS.":PRINT II 

THE FI RS T YEAR DEPRECIATIO 
N IS $ "; 05 ;" AND THE 

900 7 PRINT " SECOND YEAR DEPRECIATION 
I S $ "; D6 ;": ? : GOSUB 11000: 

? 
9009 PRINT " HIT ANY KEY TO CONTINE ... 

"; : GET L$:HOME : Q5=5 
9013 PRINT " RETURN ON INVESTMENT: " 
90 14 GOS UBl1000 : INVERSE : PRINT TAB (Q 

5) "YEAR l "," YEAR 2": NORMAL 

90 15 GOSUBl 1 000 : PRINT " CASH FLOW :" 
90 16 Z9= Fl: GOS UB15000 
9017 PR INT TAB (Q5)Z9$ , 
90 18 Z9=F2:GOS UB15000 
90 19 PR INTZ9$ :P RIN T 
9020 PRINT " AS SE T APPRECIATION :" 
9021 Z9=A 5 : GOS UB15 000 
9022 PRINT TAB (Q5)Z9$ , 
9023 Z9=A6 : GOS UB1 5000 
9024 PRINTZ9$:PRINT 
9030 PRINT"E QU ITY BUI LDUP :" 
90 32 Z9=EB : GOSUB15000 
9034 PRINT TAB (Q5)Z9$ , 
9036 Z9 =ET: GOS UB1 5000 
9038 PRINTZ9 $ :P RINT 
9040 PRINT "T AX SAV INGS :" 
9042 Z9 =TS : GOSUB 15 000 
9044 PRINT TAB (Q5)Z9$ , 
9046 Z9=TT: GOS UB15000 
9048 PRINTZ9$ 
9055 GOSU B1l00 0 
9060 PRIN T"GROSS RETURN :" 
9062 Z9=RO :G OSUB15000 
9064 PRINT TA B (Q5)Z9$ , 
9066 Z9=RE : GOS UB15000 
9068 PRINTZ9$ 
9069 GOSUB20000 
9071 G6 =RO/DP :G 6=I NT(G6 * 10 ' 2+ . 5)/100 

9072 G7 =RE/DP : G7=INT(G7*10"2+ . 5)/100 

9073 G6 =G6 *1 00 : G7 =G7 *1 00 
9074 PRINT " RETURN ON EQUITY %" : PRINT 

TAB(Q5) )G6 ; " %" , G7 ;" %" 
9075 GOSUB 20000 : PRINT " HIT ANY KEY T 

o CONTIN UE . . . "; :GET L$ 
9079 GOTO 10000 
9080 V=V * 100 
9082 V=100 - V 
9083 B=B *1 00 
9084 F=F*100 
9100 V=INT(V*10' 2+ . 5)/ 100 
9110 F=INT(F*1 0 " 2+ . 5)/ 100 
9120 B=IN T (B * 10" 2+ . 5)/100 

COMPun! 

9130 GOT0 1 0 1 06 
1 0000 REM MENU 
10010 HOME:PRINT 
10015 PR INT: PRINT 
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10017 INVERSE : PRINT TA B (17) " I NVES T 
" : NORMAL 

: PRINT 
100 20 PRINT" Cl > TO SEE THE SAME DATA -

AGAIN " 
1002 5 PRINT 
1 00 30 PRINT " C2> TO CHANGE OR PRINT TH 

E DA.TA " 
10035 PRINT 
10040 PRINT" C3> TO STOP NOW " 
10 0 50 PRINT 
1006 0 INPUTQ 
1 0070 IFQ=lT HEN GOTO 9000 
10080 IFQ=3TH ENPRIN T" END OF "; : I NVERSE 

: PRINT " I NVEST "; : NORMAL : PRI 
NT " PROGRAM": END 

10085 IFQ>3THEN10000 
10086 IFQCITHEN10000 
10090 REM MENU 
101 00 HOME : PRINT 
1010 5 GOT09080 
10106 PRIN T 
10108 PRIN T : PRINT :I NVERSE :P RINTTAB(17 

) " INVEST ": N 
ORMA L: PRINT : PRINT 

10110 PRINT " Cl> CHANGE FINANCIAL DATA 
" 

10115 PRINT 
10120 PRINT " C2> CHANGE THE PAYMENT DA 

TAli 

10122 PRINT 
1 0 1 25 PRINT " C3> PRINT THE DATA " 
10 126 PRINT 
10127 PRINT " C4> STO P NOW " 
10130 PRI NT 
10135 INP UTQ 
10140 IFQCIT HEN10100 
1014 2 ONQTOT010150 , 10152 , 12000 , 10154 
10150 GOSUB6000 
10151 GO T0 10155 
10152 C=0 : P(1)=0 : P(2)=0 : P(3 )= 0 : GOSUB5 

000 :REM C I S ZEROED TO RES 
TART CO UNT ER 

10153 P(9) =0 : GOT02200 : REM ZERO PAYMEN 
T AND THEN DO MATH TO ADD -
UP NEW PA YMENTS 

10154 PRINT "END OF PR OGRAM I': END 
10155 GOSUB7000 : REM MATH 
10158 GOT090 00 : RE M PRINT 
10160 GOT010000 
10165 GOSUB7000 : REM MATH 
10166 GOT09000 : REM PRINT 
11000 PRINT "------------------ --- - ---

- ____ __ " 

11 010 RETURN 
1 2000 HOME : PRI NT 
12005 VTAB6 
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12010 FLASH:PRINT"TURN ON THE PRINTER

":NORMAL:PRINT

12015 PRINT:PRINT:GOSUB110 00:PRINT:PR

INT

12020 PRINT"ANSWER 1 TO CONTINUE..."

12022 PRINT"ANSWER 2 TO STOP "

12024 PRINT:INPUTQ

12025 PRINT:PRINT

12026 IFQ=2THENPRINT"END OF ";:INVERS

E:PRINT"INVEST;":NORMAL:PR

INT"PROGRAM":END

12030 D$=CHR$(4)

12040 PRINTD?;"PR#1"

12050 PRINT""

12100 PRINT"

12110 FORCO=1TO200:NEXTCO

12130 PRINTTAB(5)E$

12135 PRINTTAB(5)"PROPERTY ANALYSIS R

EPORT FOR ";A$

12140 PRINT"

12150 PRINTTAB(5)MIS:PRINTTAB(b)M2$

12170 PRINTTAB(5)"ASKING/OFFERING PRI

CE ";

12171 Z9=PR:GOSUB15000:PRINTZ9$

12172 PRINT"

12179 PRINT"

12180 FORCO=1TO70:PRINT"*";:NEXTCO
12181 PRINT"

12190 PRINT TAB(5)"CASH FLOW ESTIMATE

, BASED ON OWNING THIS PRO

PERTY FOR";M;"MONTHS"

12200 PRINTTAB(5)"THE FIRST YEAR, 12

MONTHS THE SECOND YEAR. FI

RST YEAR CASH FLOW"

12210 PRINTTAB(5)"BASED ON CURRENT RE

NTS OF ";R;"MONTHLY, AND T

HE 2ND YEAR IS BASED"

12220 PRINTTAB(5)"ON ANTICIPATED RENT

S OF ";AR;" PER MONT. EST

IMATED"

12222 PRINTTAB(5)"APPRECIATION IS " ; A
;" %"

12230 GOSUB11000:PRINTTAB(5)"ALL FIGU
RES ARE APPROXIMATE":GOSUB

11000:PRINT" "

12232 FORCO=1TO400:NEXTCO

12235 PRINTTAB(29)"1ST YEAR

2ND YEAR"

12237 FORCO=1TO400:NEXTCO

12300 PRINTTAB(5)"MONTHLY RENTS
ii

12310 Z9=R9:GOSUB15000

12320 Q9=LEN(Z9$)

12330 PRINTTAB(11-Q9)Z9$;

12340 Z9=AR*12:GOSUB15000

12350 Q9=LEN(Z9$)

12360 PRINTTAB(11-Q9)Z9$;

12370 PRINT"

12372 FORCO=1TO400:NEXTCO

12400 PRINTTAB(5)"MORTGAGE PAYMENTS

12410 Z9=P8:GOSUB15000

12420 Q9=LEN(Z9$)

12430 PRINTTAB(11-Q9)Z9$;

12440 Z9 = P (9) M2:GOSUB15000

12450 Q8=LEN(Z9$)

12460 PRINTTAB(20-Q8)Z9$;

12470 FORCO=1TO400:NEXTCO

12500 PRINTTAB(5)"TAXES + INSURANCE
ti.

12510 Z9=T9:GOSUB15000

12520 Q9=LEN(Z95)

12530 PRINTTAB(11-Q9)Z9$;

12540 Z9=T*12:GOSUB15000

12560 Q8=LEN(Z9$)

12570 PRINTTAB[20-Q8)Z9$;

12580 FORCO=1TO400:NEXTCO

12600 PRINTTAB(5)"MISC. EXPENSES
ii m

12610 Z9=E9:GOSUB15000

12620 Q9=LEN(Z9S)

12630 PRINTTAB{11-Q9)Z9S;

12640 Z9=E*12:GOSUB15000

12650 Q8=LEN(Z9$)

12660 PRINTTAB(20-Q8)Z9$;

12690 PRINT"

12695 FORCO=1TO400:NEXTCO

12700 PRINTTAB(5)"ESTIMATED CASH FLOW

12710 Z9=F1:GOSUB15000

12720 Q9=LEN(Z9$)

12730 PRINTTAB(11-Q9)Z9S;

12740 Z9=F2:GOSUB15000

12750 Q8=LEN(Z9S)

12760 PRINTTAB{20-Q8)Z9$;

12770 PRINT"

12780 FORCO=1TO400:NEXTCO

12785 PRINT" ' "
12790 PRINT"

12795 FORCO=1TO400:NEXTCO

12800 PRINTTAB(5)"RETURN ON INVESTMEN

T ANALYSIS"

12810 PRINT"

12815 FORCO=1TO400:NEXTCO

12820 PRINTTAB(40)"1ST YEAR";

12822 PRINTTAB(ll)"2ND YEAR"

12830 PRINT"

12835 FORCO=1TO400:NEXTCO

12900 PRINTTAB(5)"CASH FLOW (FROM ABC

VE)

12910 Z9=F1:GOSUB15000

12920 Q9=LEN(Z9$)

12930 PRINTTAB(11-Q9)Z9S;

12940 Z9=F2:GOSUB15000

12950 Q8=LEN(Z9$)

12960 PRINTTAB(20-Q8)Z9$;

12970 FORCO=1TO400:NEXTCO

13000 PRINTTAB(5)"ASSET APPRECIATION
it,

13010 Z9=A5:GOSUB15000

13020 Q9=LEN(Z9$)

13030 PRINTTAB(11-Q9)Z9$;
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1201 0 FLASH : PRINT·TURN ON THE PRINTER 
": NORMAL:PRINT 

12015 PRINT : PRINT : GOS UBI10 00 :P RINT:PR 
INT 

1 2020 PRINT· AN SWER 1 TO CO NTINU E ... " 
1 2022 PRINT · ANSWER 2 TO STO P ... •.. • • 
120 24 PRINT : INPUTQ 
12025 PRINT:PRINT 
1 2026 IFQ=2THENPRINT " END OF .;: INVERS 

E:PRINT · INVEST; · :NORMAL:PR 
INT " PROGRAM ·: END 

12030 D$=CHR$(4) 
12040 PRINTD$ ;·P R#I · 
1 2050 PRINT·· 
12100 PRINT· • 
12 11 0 FORCO=IT0200 : NEXTCO 
1213 0 PRINTTAB(5) ES 
1 2135 PRINTTAB(5)·PROPERTY ANALYSIS R 

EPORT FOR ·; AS 
1 2 140 PRINT · • 
12 150 PRINTTA B(5)Ml S:PRINTTAB(5 )M2 S 
1217 0 PRINTTA B(5) ·A SK ING/O FFERING PRI 

CE II; 

1 21 71 Z9 =PR : GOS UBI5000 : PRINTZ9S 
12172 PRIN T· • 
1 2179 PRINT· • 
12180 FORCO=IT070:PRINT·* ·; : NEXTCO 
12181 PRINT · • 
121 90 PRINT TAB(5) · CASH FL OW ESTIMATE 

, BASED ON OWNING THIS PRO 
PERTY FOR "; M;" MONTHS II 

12200 PRINTTAB(5) "THE FIRST YEAR , 12 
MONT HS THE SECOND YEAR . FI 
RST YEAR CAS H FLOW· 

1 2210 PRINTTA B(5) · BASED ON CUR REN T RE 
NTS OF "; R;"MONTH LY, AND T 
HE 2ND YEA R IS BASED " 

12220 PRINTTAB(5) · ON ANTICIPATED RENT 
S OF ·; AR ;" PER MONT . EST 
IMATED · 

1 2222 PRINTTAB(5) · APPRECIATION IS "· A 
• II %" ' , 

12230 GOSUB I10 00 :P RINTTAB(5) · ALL FIGU 
RES ARE APPR OX IMATE·: GOSUB 
11 000 : PRINT · • 

1 2232 FO RCO=IT0400 :NEXTCO 
122 35 PRINTTAB(29) ·I ST YEAR 

2ND YEAR · 
1 2237 FORCO=IT0400 : NEXTCO 
12300 PRINTTAB(5)·MONTHLY RENTS .. , 
12310 Z9 =R9: GOSUBI5000 
12320 Q9= LEN( Z9S) 
12330 PRINTTAB( 11 - Q9)Z9S ; 
123 40 Z9=AR*12:GOSUBI5000 
12350 Q9=LEN(Z9S) 
12360 PRINTTAB(II - Q9)Z9S ; 
12370 PRINT · • 
12372 FORCO=IT0400:NEXTC O 
12400 PRINTTAB(5) · MORTGAGE PAYMENTS 

• 

12410 Z9=P8 : GOSUBI5000 
12420 Q9 =LEN(Z9S) 
1 2430 PRINTTAB ( II-Q9)Z9S ; 
1 2440 Z9 =P(9)* 12 : GOSUB I50 00 
1 2450 Q8=LEN(Z9S) 
12460 PRINTTAB( 20 - Q8)Z9S ; 
1 2470 FORCO=I T0400 : NEXTCO 
12500 PRINTTAB ( 5) ·TAXES + INSU RANCE 

• ; 
12510 Z9=T9 : GOSUBI5000 
12520 Q9= LEN( Z9S) 
12530 PRINTTAB (II - Q9)Z9S ; 
12540 Z9=T*12 : GOSUBI5000 
12560 Q8 =LEN(Z9S) 
12570 PRINTTAB (20 - Q8) Z9S ; 
1 2580 FORCO=IT0400:NEX TCO 
12600 PRINTTAB (5 ) "MISC. EXPENSES · . , 
1 26 10 Z9=E9 : GOSUBI5000 
126 20 Q9 =LEN(Z9S) 
1 2630 PRINTTAB(II - Q9)Z9S ; 
12640 Z9 = E*1 2 : GOSUBI5000 
12650 Q8 =LE N(Z9S) 
12660 PRINTTAB(2 0- Q8)Z9S ; 
12690 PRINT · • 
1 2695 FORCO=I T0400:NEXTCO 
1 2700 PRINTTAB( 5) · ESTIMATED CAS H FLOW · . , 
1 27 10 Z9=Fl : GOSUBI5000 
1 2720 Q9 =LEN( Z9S ) 
12730 PRINTTAB(I I - Q9)Z9S ; 
12740 Z9=F2 : GOSUBI5000 
1 2750 Q8=L EN(Z9 S) 
1 2760 PRINTTAB(20 - Q8)Z9S ; 
1 2770 PRINT · • 
1 2780 FORCO=IT0400 :N EXTCO 
12785 PRINT " " 
12790 PRINT · " 
12795 FORCO =IT0400 : NEX TCO 
12800 PRINTTA B(5) · RETURN ON IN VESTMEN 

T ANA LYSI S " 
1281~ PRIN T· • 
1 281 5 FORCO=IT0400 : NEXTCO 
1 2820 PRINTTAB(40) "1 ST YEAR·; 
1 2822 PRINTTAB(II) · 2ND YEAR " 
1 283 0 PR INT· • 
1 2835 FORCO =IT0400 :N EX TCO 
1 2900 PRINTTAB(5) · CAS H FLOW (FROM AB O 

VEl 'I; 

1 29 10 Z9 =Fl : GOSUBI5000 
12920 Q9 =LEN( Z9S) 
12930 PRIN TTAB(II-Q9)Z9S ; 
1 2940 Z9 =F 2 : GOS UBI5000 
12950 Q8=LE N(Z9S) 
1 2960 PRINTTAB(20 - Q8)Z9S ; 
1 2970 FORCO=IT0400 : NEXTC O 
13 000 PR INTTAB(5) "A SSET APPRECIATION 

13010 
13020 
13030 

• ; 
Z9=A5:GOS UBI5000 
Q9 =LE N(Z9 S) 
PRINTTAB ( II - Q9)Z9S ; 
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13040 Z9=A6:GOSUB15000

13050 Q8=LEN(Z9$)

13060 PRINTTAB(20-Q8)Z9$;

13065 FORCO=lTO400:NEXTCO

13100 PRINTTAB(5)"EQUITY BUILDUP (APP

ROXIMATE)

13110 Z9=EB:GOSUB15000

13120 Q9=LEN(Z9$)

13130 PRINTTAB(11-Q9)Z9$;

13140 Z9=ET:GOSUB15000

13150 Q8=LEN(Z9$)

13160 PRINTTAB(20-Q8)Z9$;

13165 FORCO=1TO400:NEXTCO

13200 PRINT" ":PRINTTAB(7)

"YOUR ESTIMATED TAX SAVING

S ARE"

13202 PRINTTAB(7)"BASED ON A TAX BRAC

KET OF ";B5;" %"

13204 PRINTTAB(7)"AND A LIFE FOR DEPR

ECIATION "

13213 PRINTTAB(7)"OF ";L" YEARS. DEPR

ECIATION"

13215 PRINTTAB(7)"THE FIRST YEAR IS "

; INT (D5);" AND"

13217 PRINTTABC7) "THE 2ND YEAR IS "; D

6;" ."

13218 PRINTTAB(7)"THE FURNISHINGS ARE

WORTH ";F

13219 PRINTTAB{7)"% OF THE PROPERTY C

OST. "

13224 PRINT" ":FORCO=1TO400:NEXTC

0

13225 PRINTTAB(5)"TAX SAVINGS
it.

t

13230 Z9=TS:GOSUB15000

13240 Q9=LEN(Z9$)

13250 PRINTTAB(20-Q9)Z9$;

13255 Z9=TT:GOSUB15000

13260 Q8=LEN(Z9$)

13270 PRINTTABC20-Q8)Z9$;

13300 FORCO=1TO70:PRINT"-";:NEXTCO

13305 PRINT"

13310 PRINTTAB(5)"YOUR RETURN ON INVE

STMENT IS ";

13320 Z9=RO:GOSUB15000

13330 Q9=LEN(Z9$)

13340 PRINTTAB{11-Q9)Z9$;

13350 Z9=RE:GOSUB15000

13360 Q8=LEN{Z9$)

13370 PRINTTAB(20-Q8)Z9$;

13380 PRINT"

13395 FORCO=1TO400:NEXTCO

13400 PRINTTAB(5)"YOUR DOWN PAYMENT W

AS $ ";DP

13405 FORCO=1TO400:NEXTCO

13410 PRINTTAB(5)"YOUR % RETURN ON IN

VESTMENT IS ";

13430 Z9=100* (RO/DP):GOSUB15000

13440 Q9=LEN(Z9S)

13450 PRINTTAB(12-Q9)Z9$;" %";
13460 Z9=100* (RE/DP):GOSUB15000

13470 Q8=LEN(Z9$)

13480 PRINTTAB(18-Q8)Z9S;" %";

14800 D$=CHR$(4)

14810 PRINTD$;"PR#0"

14999 PRINT"END OF ";: INVERSE:PRINT"I

NVEST;":NORMAL:PRINT"PROGR

AM":END

15000 REM PRINTUSING ROUTINE

15005 IFZ9<0THEN16000

15010 REM Z9= VARIABLE TO BE CHANGED

150 20 IF(100*Z9-INT(100*Z9))<.5THENZ9

=INT(100*Z9)/100:GOTO150 3 0

15022 Z9=(INT(100*Z9}+1)/100

15024 REM MOVE ALPHANUMERIC TO STRING

VARIABLE

15030 Z9$=STR$(Z9)

15035 REM ADD DOLLAR SIGN

15045 REM ADJUST DECIMAL IF REQUIRED

15050 Z9=LEN(Z9$):IFZ9<=2THEN15200

15055 Y9$=RIGHT$(Z9$,3)

15060 IFY9$<="$99"THEN15080

15070 IFY9$=<".99"THEN15220

15080 Y9$=RIGHT$(Z9$,2)

1509 0 IFY9$<=".9"THENZ9S=Z9$+"0":GOTO

15210

15200 Z9$=Z9$+".00"

15205 REM NOW TO ADD A COMMA, IF REQU

IRED

15210 Z9=LEN(Z9S)

15220 IFZ9<8THEN15400

15230 Y9$=RIGHT$(Z9$,6)

15240 Y9$=","+Y9$

15250 Y9$ = LEFT$(Z9$, (Z9-6))+Y9$

15255 REM Z9$ IS THE EDITED FIELD

15260 79$=Y9$

15265 REM Z9 WILL CONTAIN THE LENGTH "

OF THE EDITED FIELD

15267 Z9=Z9+1

15400 RETURN

15752 GOSUB11000:PRINT

16000 Z9S=STR$(Z9)

16010 REM

16020 RETURN

17 00 0 HOME:PRINT:INVERSE:PRINTTAB(17 )

"INVEST ":NORM

AL:PRINT

17010 PRINT"THIS IS A REAL ESTATE ANA

LYSIS"

17020 PRINT"PROGRAM, WHICH WILL FIGUR

E CASH FLOW/1

17030 PRINT"EQUITY BUILDUP, ASSET APP

RECIATION"

17040 PRINT"AND TAX SAVINGS FOR AN IN

COME PROPERTY."

17050 PRINT

17060 PRINT"IF THE LOANS YOU HAVE, OR

ARE GETTING"

17070 PRINT"FOR A PARTICULAR PROPERTY

ARE FOR"

17080 PRINT"A DIFFERENT TERM, OR AT A
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13040 Z9=A6:GOSUB15000 
13050 Q8=LEN(Z9$) 
13060 PRINTTAB(20 - Q8)Z9$; 
13065 FORCO=1T0400:NEXTCO 
13100 PRINTTAB(5) " EQUITY BUILDUP (APP 

ROXIMATE) "; 
13110 Z9=EB:GOSUB15000 
13120 Q9=LEN(Z9$) 
13130 PRINTTAB(11 - Q9)Z9$ ; 
13140 Z9=ET:GOSUB15000 
13150 Q8=LEN(Z9$) 
13160 PRINTTAB(20 - Q8)Z9$; 
13165 FORCO=1T0400:NEXTCO 
13200 PRINT" ": PRINTTAB(7) 

" YOUR ESTIMATED TAX SAVING 
S ARE" 

13202 PRINTTAB(7) " BASED ON A TAX BRAC 
KET OF " ; B5; " %" 

13204 PRINTTAB(7)"AND A LIFE FOR DEPR 
ECIATION " 

13213 PRINTTAB(7) "OF ";L" YEARS. DEPR 
ECIATION" 

13215 PRINTTAB(7) "THE FIRST YEAR IS " 
; INT (D5) ;" AND " 

1 3217 PRINTTAB(7) "THE 2ND YEAR IS " ; D 
6 ·" .. , . 

1 3218 PRINTTAB(7) "THE FURNI S HINGS ARE 
WORTH ";F 

13219 PRINTTAB(7) " % OF THE PROPERTY C 
OST . II 

13224 PRINT" " : FORCO=1T0400 :NEXTC 
o 

13225 PRINTTAB(5) "TAX SAVINGS 
" . , 

13230 Z9=TS:GOSUB15000 
13240 Q9=LEN(Z9$) 
13250 PRINTTAB(20 - Q9)Z9$; 
13255 Z9=TT:GOSUB15000 
13260 Q8 =LEN(Z9$) 
1 3270 PRINTTAB(20 - Q8)Z9$ ; 
13300 FORCO=1T070:PRINT" - "; :NEXTC O 
13305 PRINT " " 
13310 PRINTTAB(5) " YOUR RETURN ON INVE 

STMENT IS "; 
1 3320 Z9=RO : GOSUB 1 5000 
1 3330 Q9=LEN(Z9$) 
13340 PRINTTAB(11-Q9)Z9$; 
1 3350 Z9=RE:GOSUB15000 
13360 Q8=LEN(Z9S) 
13370 PRINTTAB(20 - Q8)Z9S; 
13380 PRINT" " 
13395 FORCO=1T0400 : NEXTCO 
13400 PRINTTAB(5) "YOUR DOWN PAYMENT W 

A.S $ n; DP 
13405 FORCO=1T0400:NEXTCO 
13410 PRINTTAB(5) "YOUR % RETURN ON IN 

VESTMENT IS "; 
13430 Z9=100* (RO/DP) : GOSUBI5000 
13440 Q9=LEN(Z9S) 
13450 PRINTTAB(12 - Q9)Z9S ;" %" ; 
13460 Z9=100* (RE/DP) : GOSUBI5000 

13470 Q8=LEN(Z9S) 
13480 PRINTTAB(18- Q8)Z9S ;" %" ; 
14800 D$=CHR$(4) 
14810 PRINTD$; " PR#0" 
14999 PRINT"END OF "; :INVERSE:PRINT " I 

NVEST ; " : NORMAL : PRINT " PROGR 
AM" : END 

15000 REM PRINTU SING ROUTINE 
15005 IFZ9<0THENI600 0 
15010 REM Z9= VARIABLE TO BE CHANGED 
15020IF(100*Z9- INT(100*Z9))<.5THENZ9 

=INT(100*Z9) / 100:GOTOI5030 

15022 Z9=(INT(100*Z9)+1)/100 
15024 REM MOVE ALPHANU~ERIC TO STRING 

VARIAB LE 
15030 Z9S=STR$(Z9) 
15035 REM ADD DOLLAR SIGN 
15045 REM ADJUST DECIMAL IF REQUIRED 
15050 Z9= LEN(Z9S) : IFZ9<=2THENI5 200 
15055 Y9S =RIGHT$(Z9S,3) 
15060 IFY9$<= " S99"THENI5080 
15070 IFY9$ =<".99"THENI5220 
15080 Y9S=RIGHTS(Z9S,2) 
1 5090 IFY9$<= ". 9"THENZ9$=Z9$+"0" : GOTO 

15210 
15200 Z9$=Z9S + " .00 " 
15205 REM NOW TO ADD A COMMA , IF REQU 

IRED 
15210 Z9=LEN(Z9$) 
15220 IFZ9<8T HENI54 00 
15230 Y9$=RIGHT$(Z9S,6) 
15240 Y9$=" ," +Y9 S 
15 250 Y9S=LEFT$(Z9$ , (Z9 -6))+Y 9$ 
15255 REM Z9$ I S THE EDITED FIELD 
15260 79S =Y9$ 
15 265 REM Z9 WILL CONTAIN THE LENGTH -

OF THE EDITED FIELD 
15267 Z9=Z9+1 
15400 RETURN 
15752 GOSUBI 1 000 :PRINT 
16000 Z9$ =STR$(Z9) 
16010 REM 
16020 RETURN 
17000 HOME : PRINT:INVERSE:PRINTTA B(17 ) 

II INVEST II : NORr-1 
AL : PRINT 

17010 PRINT " THIS IS A REAL ESTATE ANA 
LY SIS " 

1 7020 PRINT"PROGRAM , WHICH WILL FIGUR 
E CASH FLOW," 

17030 PRINT"E QU ITY BUILDUP , AS SET APP 
RECIATION" 

1 7040 PRINT"AND TAX SAV INGS FOR AN IN 
COME PROPERTY ." 

17050 PRINT 
17060 PRINT " IF THE LOANS YOU HAVE , OR 

ARE GETTING " 
17070 PRINT " FOR A PARTICULA R PROPERTY 

ARE FOR " 
17080 PRINT " A DIFFERENT TERM , OR AT A 
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DIFFERENT"

17090 PRINT"RATE THAN WHAT THE PROGRA

17070 PRINT"FOR A PARTICULAR PROPERTY

ARE FOR"

17080 PRINT"A DIFFERENT TERM, OR AT A

DIFFERENT"

17090 PRINT"RATE THAN WHAT THE PROGRA

M ASKS FOR,"

17100 PRINT"INPUT THE ANSWER AS CLOSE

AS POSSIBLE."

17105 PRINT

17110 PRINT"FOR INSTANCE, YOU CAN USE

AN INTEREST"

17120 PRINT"RATE FROM 10 TO 18% IN .5

STEPS"

17130 PRINT"IF YOUR LOAN HAPPENS TO B

E AT 11.75%,"

17140 PRINT"USE THE CLOSEST ANSWER—1

1.5%"

17150 PRINT

17152 PRINT:GOSUB11000:PRINT

17160 PRINT"HIT ANY KEY TO CONTINUE..

.";:GETL$

17190 HOMEiPRINT

17200 PRINT"IF YOU MAKE AN ERROR IN A

NSWERING,"

17210 PRINT"JUST CONTINUE, AS YOU'LL "

HAVE THE "

17220 PRINT"CHANCE TO CORRECT YOUR DA

TA IN A"

17230 PRINT"MOMENT."

17240 PRINT

17250 PRINT"ALSO, ONCE YOU HAVE THE D

ATA INTO"

17260 PRINT"THE COMPUTER, YOU'LL BE A

LLOWED TO"

17270 PRINT"CHANGE IT, AS YOU WISH. "
ii

17280 PRINT

17290 PRINT"SO, YOU MIGHT WANT TO SEE
THE RESULTS"

17300 PRINT"OF AN INVESTMENT WITH $10
,000 DOWN,"

17400 PRINT"AND SEE WHAT HAPPENS IF Y
OU PUT"

17410 PRINT"$15,000 DOWN. OR IF YOU "
TAX BRACKET"

17420 PRINT"WAS A BIT HIGHER, OR IF T
HE PAYMENTS"

17430 PRINT"STRETCHED OUT A BIT LONGE
R, AND SO ON."

17440 PRINT

17450 PRINT"WHEN YOU HAVE THE RESULTS
YOU WANT,"

17460 PRINT"YOU CAN ASK FOR A PRINTOU
T. ONCE

L7470 PRINT"YOU GET A PRINTOUT OF THE
INFORMATION,"

17480 PRINT"THE PROGRAM WILL END. "
17482 PRINT

17490 INVERSE:PRINT TAB {17)"INVEST" ~

":NORMAL

17800 RETURN

20010 RETURN

21000 REM

21142 HOME:VTAB6

21143 HTAB 16

21144 SPEED=255

21145 INVERSE:PRINT "INVEST

":NORMAL:PRINT:PRINT:PR

INT

21150 NORMAL

21160 PRINT

21165 GOSUB11000:PRINT

21170 PRINT" A REAL ESTATE ANALY

SIS PROGRAM"

21175 PRINT

21180 GOSUB11000

21190 PRINT

21200 PRINT" GREGORY R. GLAU"

21210 PRINT" P.O. BOX 1627"

21220 PRINT" PRESCOTT AZ 86302"

21250 PRINT:GOSUB11000:PRINT

21280 PRINT

21300 PRINT" HIT ANY KEY TO CO

NTINUE...";:GETL$

21900 SPEED=255

22000 NORMAL

22010 RETURN

Program 2.

1 OPEN #I,4,G/'K:11

2 DIM t$(29)..A$(y0),ril$(8y),i12$(3y),K16

£0 READ

228 READ TEfP^EK'iM >=TENP

440 READ TB1F--E2CY.:I>=TEMP
2060 ? "HIT ANY KEY TO CONTINUE. . .!i.^
#1, TEMP

2tf£4 PRINT " (CLEAR; {DOWN}11

2005 ? "I INUEST
la-? "PLEASE ANSWER THE FOLLOWING

ii

290S PRINT "I ANSWER 'EHD' TO STOP NQWK2

DOWN)"

2610 PRINT "TODAY'S DATE i!^INPUT E*
2836 PRIHT "PROPERiY ADDRESS nr- INPUT A*
2032 ? "{CLEAR}11

2646 ? :? "MISC l\fO a>ui = INPUT Ml*
2056 ? "MISC INFO (2)u.; a^PUT M2$

2060 ? ■■? ■■! m:iNG/QFFERING PRICE"jPR
2079 ? "{CLEAR}11

2076 ? "CONSULT WITH YOUR ACCOUNTANT - I
PLEASE!"

2081 ? "ESTIMATED LIFE FOR DEPRECIATION
IN YEARS11;;INPUT L^?

20S5 ? "{CLEAR}"

2889 ? "ESTIMATED APPRECIATION PER YEAR"
;'INPUT A
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DI FFERENT" 
17090 PRINT" RATE THAN WHAT THE PR OGRA 
17070 PRINT"FOR A PARTICULAR PROPERTY 

ARE FOR" 
17080 PRINT"A DIFFERENT TERM , OR AT A 

DIFFERENT " 
17090 PRINT"RATE THAN WHAT THE PROGRA 

M ASKS FOR ," 
171 00 PRINT"INPUT THE AN SWER AS CLOSE 

AS POSSIBLE. " 
17105 PRINT 
17110 PRINT " FOR INSTANCE, YOU CAN USE 

AN INTEREST" 
17120 PRINT " RATE FROM 10 TO 18% IN . 5 

STEPS " 
17130 PRINT " IF YOUR LOAN HAPPENS TO B 

E AT 11. 75% ," 
17140 PRINT " USE THE CLOSEST ANSWER-- l 

1. 5% " 
1 7150 PRINT 
1 7152 PRINT:G OSUBI1000 : PR I NT 
171 60 PRINT "HI T ANY KEY TO CON TIN UE •• 

."; : GETL$ 
17190 HOME: PRINT 
17200 PRINT " IF YOU MAKE AN ERROR IN A 

NSWERING ," 
17 210 PRINT "JU ST CONTINUE, AS YOU 'LL -

HAVE THE " 
17220 PRINT " CHANCE TO CORRECT YOUR DA 

TA IN A" 
17230 PRINT " MOMENT ." 
1 724 0 PRINT 
172 50 PRINT " ALSO, ONCE YOU HAVE THE D 

ATA INTO" 
1 7260 PRINT " THE COMPUTER , YOU ' LL BE A 

LLOWED TO " 
17270 PRINT " CHANGE IT , AS YOU WISH. 

" 
17280 PRINT 
17290 PRINT"SO , YOU MIGHT WANT TO SEE 

THE RESULTS " 
17300 PRINT " OF AN INVE STMENT WITH $10 

, 000 DOWN ,!! 
17400 PRINT " AND SEE WHAT HAPPENS IF Y 

OU PUT" 
17410 PRINT " $15 , 000 DOWN. OR IF YOU -

TAX BRACKET " 
174 20 PRINT " WAS A BIT HIGHER , OR IF T 

HE PAYMENTS " 
17430 PRINT " STRETCHED OUT A BIT LONGE 

R, AN D SO ON ." 
1744 0 PRINT 
17450 PRINT " WHEN YOU HAVE THE RESULTS 

YOU WANT ," 
17460 PRINT " yOU CAN ASK FOR A PRINTOU 

T. ONCE 11 

17470 PRINT " yOU GET A PRI NTOUT OF THE 
INFORMATION ," 

17480 PRINT " THE PR OGRAM WILL END . " 
17482 PRINT 
17490 INVERSE:PRINT TAB (17) " INVEST " -

17800 RE TU RN 
200 10 RE TURN 
21000 REM 

II :NORMAL 

21142 HOME: VTAB6 
21143 HTAB 16 
21144 SPEED=255 
21 145 I NVERSE:PRINT " INVEST 

":NORMAL :P RINT :PRI NT : PR 
INT 

2 11 50 NORMAL 
21160 PRINT 
2 11 65 GOS UBI1000 : PRINT 
21170 PRINT" .•..•. A REAL ESTATE ANALY 

SIS PROGRAM " 
21175 PRINT 
21180 GOSUB1l000 
21190 PRI NT 
21200 PRINT" •...•• GREGORY R. GLAU " 
21210 PRINT " P . O. BOX 1627 " 
2 1 220 PRI NT" PRESCOTT AZ 86302 " 
2 1250 PRINT: GOS UBI 1 000 :P RI NT 
2 1 280 PRI NT 
2 1 300 PRI NT " HIT AN Y KEY TO CO 

NTINUE ..• "; : GETL$ 
21900 SPEED=255 
22000 NORMAL 
22010 RE TURN 

Program 2. 

1 OFHl lIL4 , ~1 , "K'" 
2 0 Hl E$( 20 ), At( 80 ) , t'll $( 80 ).' r-12$( E:0 ), F\ 1[1 
)) 29"$( 90 ) " "1'9$( :~:ll ) 
60 ~:EAO TEtlP , G"- 'r', I )= TEtlP 
22£1 ~:EAD TEtlF" El( 'r', j)=TH1P 
44(1 ~:EAD TH1P' E2( 'y' , I )= TEtlP 
<''0(1(1, "HIT At·f/ KE\' TO cmn H1UE __ . ", ,GET 

111 , TE~lF' 
20(14 F'imH "{CUA~:) '::Dm,ltl::- " 
2OC15 ',' "i m)E~;T 

! " ,? "FHA:;E Aft; :H: THE FOLU)t,lH1G 
" 

20(1::: PP ltH "! Ar!::;t,H: ' Em' TO ::;TOP t,ljt,j! {2 
[I)i,jtl::- " 

2(11 (1 F'im-n "TODA'y" ~; DATE " ." HlPUT E$ 
2030 F"j;:ItH "F'F.))FHT/ ADD~HS "; ' H1F'UT if.t 
2m2 ? "{CLEAR)" 
2040? , 'f "MISC ItHI (1)"; , INPUT m$ 
2650 ~. "mSC INFO ( 2)".' ' It-f'UT rt..~ 
2060 ? ,? '7 " ASKING/CFF~:ING PRI C'E " iPF: 
2070 '( "{CLEAR) " 
2076 '{ "COHSULT ~lITH YOUR ACCOOOAHT - I 
PLEASE! " 
2081 ? "ESTIl'lATEO LIFE FOR DEF'RECIATICtl 
IN VEARS"i' UPUT L '? 
~:5 '{ D {CLE® " 
<''089 .;- DEST UlATEO AF'PRECIATIOH PER \'EAF.:" 
i ' Hf'UT A 
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2090 ? "{CLEAR}"

2991 ? "CURRENT TOTAL RENTS PER MONTH";*
I*FUT R

2180 ? "ANTICIPATED TOTAL RENTS PER MONT
H";=HPUT AR

2115 ? "PROPERTY THIS YEAR11 ;> INPUT II

2120 ? "TAXES + INSURANCE PER MONTH11;*IN
PUT T

2146 ? "ESTIMATED EXPENSES PER MONTH11;:I
WU1 E

2147 ? " CCLEAR)n

2156 ? "5s TAX BRACKED YOU'RE IN C3@*=39)
11 ;*INPUT B
2162 ? :? "DOWN PAYMENT";=INPUT DP
2260 ? "{CLEAR}"

2290 ? "DO YOU WANT TO CHANGE THIS <1=YE
SW INPUT Q

2410 ? *? "CORRECT PAYMENT TOTAL";=ItFUT

TEMP'POMEMP

3632 ? "CCLEAFO"
5600 ? "{CLEAR)";? :? "NOW ME HAUE TO FI

CURE YOUR"-? "MONTHLY PATENTS FOR THIS

PROPERTY."

5001 ? "YOU CAN INPUT UP TO 3 PAYfENTS."

5005 ? :? "IYOU MUST INPUT SOMETHING I11

5006 ? "I--EUEN IF YOU CHANGE IT LATER 0

HI"
5007 ?

525U ? "YEARS (15-20-25)"; ■■ INPUT TEMP = Y(
C>=TEMP

5319 PRINT "PERCENT RATE";'INPUT Q
54U0 ? "AMOUNT OF LOAN"; :INPUT T£MP:A(C)

=TEMP

6000 ? "{CLEAR}"
6310 ? "WHEN DOME, ANSMER-1'1;: INPUT Q
6315 ? "tCLEAR}11^

6350 ? "CORRECT DATE";*INPUT E$

6360 ? ■flDDRESS";: INPUT At-GOTO 6990
6365 ? "MISC INFO "i*INPUT M1$=GOTO fJM

6376 ? "MISC INFO ";= INPUT H2i^G0T0 6@@0

6389 ? "ASKING/OFFERING PRICE"; ■ INPUT PR

6390 ? "LIFE FOR DEPRECIATION".:INPLTT L

640S ? "3£ APPRECIATION EXPECTED"; :INPUT

A
6410 ? "CURRENT RENTS"; ■ INPUT R'QOTO 669

0

6428 '■ "ANTICIPATED RENTS" ;■ INPUT hR

6430 ? "MONTHS OF OWNERSHIP THIS YEAR";'

INPUT M
6440 ? "EST TAXES + INSURANCE/MONTH"; :IH

PUT T^QJTO 6600

6450 ? "EST EXPENSES PER MONTH11; at-HJT E

=GOTO 6@WS
646.0 ? "■-; LAND "JALUE"; : INPUT U

6470 ? "TAX BRACKET";tINPUT B'GOTO 6860

64^1 ? "IREMEMBER-IF YOU CHANGE!"
6482 ? "IYOUR MONTHLY PAYMENTS; THE MONT

H.Y I"

6483 ? "IPAYMENTS SHOULD ALSO E£ CHANGED
.I";?

6484 ? "DOWN PAYMENT" ;:WUT CP
6490 ? "FURNISHINGS X OF UALUE"; 'INPUT F
=GOTO 6000

70Su ? "{CLEAR}11 ^POSITION 10,10 = ? " D
GING MATH ::

9009 ? "{CLEAR}":POSITION i?,^? "1INUES
TI"'GOSUB 11000:? :? "YOU MILL OUN THIS

PROPERTY ";M=? "MONTHS THIS YEAR. 1\£ CA
SH FLOW11

9801 ? "IS BASED ON CURRENT RENTS THE IS
T"

9089 ? "HIT ANY KEY TO CONTINUE...";'GET

ttl,TEMR:? "{CLEAR}"; =05=5

9014 QOSUB 11000:POKE ^,05=? "I YEAR II"
/'IYEAR 21"

9S17 POKE 35,Q5 = ? 29$,
9034 POKE 35,05:? 7-9$,

9044 ftdk;e aSitas*? zy$..
'9064 POKE 35.05=? Z9$,

9074 ? "RETURN ON EQUITY X" =POKE 85/10*?

9675 BOSUB 28000 = ? "HIT m KEY TO CONTI

NUE. . .U = GET #1,TEHP

10010 ? "{CLEAR}"

10017 ? "I INUEST

I"

10080 IF Q=3 THEN ? "END OF I INUEST I FSO
GRAM"; END

10100 ? utCLEAR>"

18108 ? "{2 DOWN} I INUEST

\<2 DO*D"

12000 END

12026 IF 0=2 Tl€N ? "END OF I INUEST I PRO

GRAM"=EHJ
15055 Y9$=29*(LENC29*>-3)
15880 Y3$=29KLBKZ9$)-2)

15090 IF Y9$<=ll

"0"=GOTu 1521S

15200 Z9*<

15210 29=
1523Q Y9*=Z9$(Z9-S)

15240 TEt-F*=Y9*' Y9*=" > "■ Y9K 2 >=TEMP$
15250 TEMP*=Z9$( 1 / Z9-6 > ■ TEMP2*=Y9* ■■ Y9$=T
EMP$ 1 Y9$( LEH( Y9$ >+1 )=TEMP2*
17490 ■■■ "1 I^WEST

I"

21142 ? "{CLEAR}"

21143 POSITION 16,6

21144 REM

21145 ? MIHUEST!"'? :? ^ :?
2130W ? " HIT ANY KEY TO CONTINUE. .."j

46 

2090 ? "{CLE~)" 
2091 ? "CURREHT TOTAL REmS PER t1ONTH" ;: 
IIf'UT R 
2100 ? 'lffiICIPATED TOTAL REtlTS PER tfltlT 
H" ; : ItI'UT ~ 
2115 ? "F'RCKRTV THIS YEAR"; : HlPUT M 
21£.'0 ? "TAXES + IHSURAt·(;E PER MOtlTH"; : HI 
PUT T 
2140 ? uESTH1ATEO EXPHt.:;ES PER t10NTH";: I 
If'UT E 
2147 ? "{CLEAR)" 
2150 ? "~: TAX BRACKED 'y'OU' RE HI (3te:=30) 
"; : II-PUT B 
2162 ? :? "roil PA'rt'lENT" ; : HlPUT OP 
2200 ? n {CLEf~} " 
2£.'90 ? '[n) '-/IJJ ~'lAt!T TO CHAt'#~E THIS <1='j'E 
S)"; : INPUT 11 
2410 ? :? "CC~:J;:ECT PA'!t·1EtlT TOTAL" ;: HJOUT 

TEMp : P< 9 )= TH1P 
3032 ? "{CLEAR)" 
5000 '7 "{CLEAR)":? :? "~)~·l ~lE HAi.1E TO FI 
Q.RE 'T'IJJP":1 "mHTHL l' PAvt1Et.JT~:; FOR THIS 
F'ROPEF:W. " 
5001 ? "vru CAN IHPUT UP TO 3 PAYt·1EtlTS . " 
:? 

5005 ? : .;, "I 'rOU t1UST II-F'UT SDMETH H~~ I " 
5006 ? "1--EUHI IF 1'CdJ CHAt'IGE IT LATER 0 
HI" 
5007 ? 
5250 ~, "'lEAR:; (15-20-25 )"; : rtf'UT TH1P : '1( 
c)=TE~lP 
5310 PRIm "PERCENT F:ATE";: H1PUT (, 
540(1 ? "At10Ut.JT OF LOAt1".: : HlPUT TEt'lp : f:i C> 
=TEt'lP 
600f1 ? "{CLEAR)" 
6310 ? "~·IHEJI DONE , AI't3\olER-1 ";: lHPUT Go 
6315c "{CLEAR}": f 
635~1 'c' "CORRECT DATE";: HlPUT E$ 
63W ,;., "A[rOF.:E;~;"; : HlPUT A! : GOTO 6f~}0 
6365 .;, "MI:3C UiFO ";: IHPUT Mlt : GOTO 6(1(1(1 

6370 ? "M I ~;C UfO " ;: H1PUT t12$: I))TO 6(1(1(1 

6380 ? "f6KH1G /OFFERIH'~ PRICE" ; : INPUT PR 
6390;' "Ll FE FOF: ClEPPECI A TI Ot-!" ; : HIPUT l 
64~1(1 .;, "~; APF·F.:EUATlOI.j D::F'ECTED" ; : Hf'UT 
A 
641 (1 ';, "CURFHH FUn::;"; : HlF'UT F:: GOTO 6(10 
o 
642(l f "AtHlCI PATED RElm;"; : HIF'UT AR 
£43(1 ? "tHITH:; OF (Il·ltHSHIP THI ~; YEAF.:".;: 
ItIPUT 11 
6440 .;, "E::;T TA:,E ; + HEURAt·ICVt·10mH" .; : IN 
PUT T:GOTO 60(10 
6450 ? "E::;T E:~F'El-I::;ES PEF: t'KIt-lTH" ; : rtf'UT E 
:GOTO 6(100 
6460 ~, " ~,; lAt·[J lAUE"; : I NPUT I) 
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647(1 '( "TAX BE'ACKET"; : lIHIT B: GOTO 6000 
6480 ? "\ I\'EtH1BER- I F '-tOLl CHAtIGE I " 
6482 ? "I YClJR MI1lTHL'-t F'A','f'lHHS, THE t10tlT 
H...'T'I" 
6483 ? "I PA'-tt1HITS SHOULD AI50 E:E CHANGED 

til: .';'~ 

6484 ';, u mIN PAYMENT"; : HPUT [f> 
6490 ? 'FURtHSHHCS :~ (f lIALUE"; : HIPUT F 
:GOTO 600e 

700(1 ? "{(LEAP}" :F'OSITIOt1 Hl .. l~l: ·c· "----0 
OItIG MATH----n 
90(10 'c' "{(LEAF:}": pet; IT WI·I 17, 1 :? "I HIIJES 
T I " : GOSUB 11I)(:10 :'c :? "YOU l·lILL 01-11'1 THt:; 
PROPEF:TV "; \'1:? "trlI-ITHS THIS YEAF:. TI-£ CA 
SH FLOL·I" 
9001 '( "I S BA:;ED Oti CUPFHH FHHS THE 1 S 
T" 
9009 ? "H IT Hi-fi KEY TO com H1UE .. . " ; : GET 
lIl , TEMP :? "{CLEAP}"; : 115=5 

9014 GOSU8 11000: F'OKE 85, Gi5 : c " I 'y'EAR 11" 
," \YEAR 21" 
9(;17 POKE 85 , 05 :( Z9"$, 
9034 POKE 85, (15 :? Z9$ ., 
9044 POKE 85, 1)5 :'{ Z9$ , 
9064 F'\lI£ :35, 1)5 :'{ Z9$, 
9074 ? "E'ETUI\N il'1 EWIT'! ~: " :F'OI<E b,'j , 10 :" 

[,6j II %" ,G7; II ~~II 

9075 w3UB ,,'£1(100: .;, "HIT Atf';' ~E( TO cmm 
HJE . . ." : GET lIL TEMP 
1001 £1 .;.. "{CLEAR)" 
10017 ? "\ HIIJEST 

\ " 
Hl080 IF (!=3 THEN ? "END OF 1 HUST I PRO 
Q\'At1" : EH:I 
H1100;' u {CLEAR) " 
H1108 ? "{2 OO~lt·f) 1 HI')EST 

\ {2 DlMD" 
1<''000 END 
1<''026 IF 0=2 THEt·' ? "EHO OF I IWEST \ ffiO 
GRAI'l" :00 
15055 Y9$=29$( LEtK 29$ )-3) 
150b.'0 l'9t=29¥ LEtt 29$ )-2 ) 
1509(1 IF '1'9$( =" . 9" Ttel 2.,"$( LEtK 29$)+ 1)= 
"0" : GOTO 15210 
15200 29$( LEt¥: 29$ )+ 1 )=" . 00" 
15210 Z9--LEl-K 29$ ) 
15230 ','9$=29$( 29-6) 
15240 TEI'1P$=Y9$ :"(9$=", " :· .... 9$(Z)=TH1P$ 
15250 TEt1P$=Z9$( 1, 29-6 ): TH1P2$=''i9$ : ';'9$=T 
Et1P$ : YW LEN( ','9$ )+ 1 )=TEt1P2$ 
17490 .;, u 1 mJEST 

I' 
21142 ? "{C'lEAR)' 
21143 F~3ITION 16,6 
21144 F:81 
21145 ';, "\ m')EST I " :? : '7 :? : ';, 

21300 .;,,, HIT f:t·fi KEy' TO COOT HUE ... "; 



=GET #1,A

22800 REM

Mr. Glau has offered to make disk copies of the

program for Apple owners: send him $3 and a disk in an

SASE mailer. 0

\ferbatim
flexible disks
Call Free (800) 235-4137 for

prices and information. Dealer

inquiries invited. C.O.D. and

charge cards accepted.

PACIFIC

EXCHANGES

100 Foothill Blvd

San Luis Obispo. CA

93401. inCal. call

(800) 592-5935 or

(805) 543-1037

VISA'

DISK DRIVE WOES?

PRINTER INTERACTION?

MEMORY LOSS?

ERRATIC OPERATION?

Don't w

Blame The

Software!
Power Line Spikes, Surges &

Hash could be the culprit! PaI ««9™5
Ftoppies, printers, 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
socket S62.95

• 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 $94.95

• ISOLATOR (ISO-4), similar to ISO-1 except unit has 6
individually filtered sockets $106.95

• SUPER ISOLATOR (ISO-11) similar to ISO-2 except double

filtering & Suppression $94.95
• CIRCUIT BREAKER, any model (add-CB) Add $ 8.00
• CKT BRKR/SWITCHfPILOT (-CBS) Add $16.00

AT YOUR Master-Card, Visa, American Express
DEALERS Order Toll Free 1-800-225-4876

(except AK, HI, PR & Canada)

/•■•V Electronic Specialists, Inc.
171 South Main Street. Nalick. Mass. 01760

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

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

6502 Assembler/Editor

APPLE
ATARI

PET
■■■■■■ *

SYM

I 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/ATARI/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

oniy resident 6502 Macro Assemblers availiable 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?

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

MACRO ASM/TED

For APPLE/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

MAE ASM/TED

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

MasterCard

\ V

.EN .BY .OS .BA

:GET 111, A 
21900 REM 
2200e REM 

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

/VI r. Cia" has offned 10 lIIake disk copies of the 
/J rogralll for A/JPle own.ers: send hilll $3 and a disk ill. all. 
~SEllla~~ a 

Don't 
Blame The 
Software! 
Power Une Spikes, Surges & 
Hash CQuid be the culprit! ~

. ,: , : , 

" " . 
Pat 114.259 105 ' :. 150·2 

Verba1im 
flexible disks 
Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiri es invited. C.O.D. and 
charge cards accepted. 
PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo. CA 
9340 1. In Cal call 
(800) 592·5935 or 
(B051 543·1 037 -V!SO' 

Floppies. printers. memory & processor oft en InteraCI! Our 
patented ISOLATORS eliminate equipment Interaction AND curb 
damaging Power U ne Spikes, Surges and Hash. 

• ISOLATOR (150·1) 3 IIl1er Isolated 3·prong sockets; I nl~ra l 

~~~~s~~~~ ~~~~r.e.s~~~~;. ~~~~ .~ . ~.a.X.i~.U.~ . I~~~.' ,1 . ~ . .. I ~a$~~.~~ 
• ISOLATOR (ISO·2) 2 tII ter isolated 3·prong sockel banks; (6 

sockels total); Integral SplkelSurge Suppression; 1875 W Max 
load, 1 KW either bank .............................. 562.95 

• SUPER ISOUTOR (ISO·3), similar 10 ISO·1 except double 

• ~~~~~O&R ~r£g~:)~~~l la'r ' t~' Is6:1' e~~epi 'u'n'lt h~~' 6' .... 594.95 
Individuall y filtered sockets ........ . . . .. . .. . .. . ..... 5106.95 

• SUPER ISOLATOR (ISO·11) similar to ISO·2 excepl double 
filtering & Suppression .................. . ...... . ... 594.95 

• CIRCUIT BREAKER, any model (add·CB) . . . Add $ 8.00 
• CKT 8RKR/SWITCHIPILOT (·CBS) . . . . . . ... . . Add $16.00 
AT YOUR 
DEALERS 

Master·Card, Visa, American Express 
Order Toll Free 1-8(1).225-4816 
(except AK, HI, PR & Canada) 

~ Electronic Specialists, Inc. 
171 Soulh Main SI,eel Nollc" Mass 01160 

Technical & Non·BOO: 1 611·655-1532 

Before you buy that off-brand Assemblerffext Editor, note that EHS is the on ly company that provides a 
line of compatible ASM/TED's for the PET/APPLE/ATARI /SYM/ KIM and other microcomputers. 
When you make the transi t ion from one of these 6502-based microcomputers to another , you no longer 
have to relearn pecul iar Syntax's , pseudo ops, and commands. Not only that, EHS ASMfTED's are the 
only resident 6502 Macro Assemblers avai liable and they have been avai lable for several yea rs. Thus you 
can be sure they work. Our ASMfTE D's may cost a little more but do t he others provide these powerful 
featu res: Macros, Condit ional Search and Replace, or even to 31 characters per label? 

write for our free 

MACRO ASM/TED MAE ASM/TED 
• For APP LE/ATARI /PET/SYM/KIM • For APP LE/ATA R I/PET 
• Other than our MAE, no other assembler • The most powerfu l ASM/TED 

is as powerful. • Macros /Condi t ional and Interact ive Assembly 
• Macros /Conditional Assembly. • Extensive text ed iting features 
• Extensive text edit ing featu res • Long Labels 
• Long Labe ls • Control files 
• Designed for Cassette-based systems. • Designed fo r Disk-based Systems. 

RN [ffi] 3239 Linda Drive PHONE ORDERS 
Winston·Salem, N. C. 27106 USA (91 9) 924·2889 ffi 

(Dealer Inquiri es Invited) 



48 COMPUTE! January, 1982. Issue 20

Developing A

Business

Algorithm
Keith Falkner

Venice, FL

The heart ofa computer program is its algorithm

procedure. This is the case in this program. The

purpose of the program is to solve a simple and

fairly common problem in business: if a customer

wishes to lease a durable article, with a view toward

buying it ai the end of the lease, what should the

rental payment be? As written, this program limits

the term to 6 or 12 or 24 or 36 months, and includes

consideration of an annual charge for insurance.

These considerations were part of a specific user's

business environment.

The program uses an algorithm to calculate

the lease payment and then verifies its result by

simulating the passage of time and showing that

the expected result actually happens. This will be

illustrated in detail later. What is more important is

how the algorithm was developed.

Creating An Interest Algorithm

Almost always, the idea behind an algorithm is

very simple. This is certainly true here. The main

idea is that interest is the product of principal, rate,

and time. This is the simple formula which most of

us have forgotten since high school.

Applying a simple formula can be a complex

task, but is usually understandable in small pieces.

For an example see Diagram 1, which merely illus

trates that 1* dollars will grow to P + I* * R * T

dollars in T at rate R. This process can be treated

in reverse: if money is to accumulate at interest in

order to be worth P dollars at future time T at rate

R, the present value of that money is P/(l + R * T.)

dollars. These simple formulae are the heart of all

interest calculations, however complicated they

become.

Diagram 2 shows the values of each of six

DIAGRAM 1

PAST PRFSFNT FUTURE

■time T

$P $P + P*R*T

$P/(1+R*T>

■time T-

payments of P dollars each, at intervals of unit time

(that time which is the basis of the interest rate, e.g.

2% per month, unit time would be one month).

DIAGRAM 2

PRESENT

P/( 1 + R)

Periods in the future:

2 3

$P $P $P

4

SP

5

$P

6

$P

P/(l+R)*6 f

Present value of six payments of SP with interest rale R.

The above is simple high school math. To add

up the values of the six payments, we need another

idea from high school. The sum of a geometrical

progression of N terms, first A, ratio X:

S = A + A*X + A*X T" 2 + A*X f 3 + ... + A*X f (N-l)

=A*xfN-l

X-l

By substituting P/( 1 + R) t (i for A, and (I + R) for
X, we get:

s= P (1

How monev increases when the interest rale is R during timeT.

l + R-l

= ? *(1_ L_^>
R (1 + R) ^ 6

The value S above is the present value of what

the customer will eventually pay in lease payments,

six of them in this example. That money must

equal the present value of the contract, which is the

value of the article being leased, reduced by the

value it will fetch after the lease is done, and in

creased by some fee for insurance.

Let's delve into the specific workings of the

program. Table 1 identifies the variables used.

TABLE 1

Variable Meaning

D Fraction to buy it after lease

F = 1 + R(forconvenience)

I Annual insurance premium factor

P Payment each month of lease

Q Optional price to buy after lease

R Rate of return as 9f monthly

S State sales tax rate

T Number ofmonths and payments

V Value of the article being leased

W Worth of contract (computed)

Z Insurance factor (computed)

The program collects input values lor I. R, S,

T. and D; since I, R. and S will usually not change,

the program knows standard values for these,

which should be set to your standards, not those
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Developing A 
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Keith Falkner 
Venice, FL 

T he heart of a COlnp ULe r program is its algorithm 
procedu re. T h is is the case in lhis program. T he 
purpose of the p rogra m is lo solve a simple and 
fa irl y commo n problem in business: if a customer 
wishes to lease a durable article, with a view toward 
buying it at the end of the lease, what sho uld the 
re ntal payment be? As wrillen, this program limits 
the te rm to 6 or 12 or 24 or 36 months, and includes 
consid e raLio n o f an annllal charge fo r in surance. 
These considerations were part o f a specific use r 's 
busin ess cll virOIlTlle nl. 

The progra m uses an algorithm to calculate 
the lease payment and then ve rifies its res ult by 
simulating the passage of ti me and showing that 
the ex pected result actuall y ha ppens. This will be 
illustrated in dela ill ale r . What is more impo rtan t is 
how the a lgo ri lhm was developed. 

Creating An Interest Algorithm 
Almost al ways, the idea be hind an algorithm is 
ve ry simple. This is ce rtainl y true here . T he main 
idea is that inte res t is the product o f principal, rate, 
and time. T hi s is the simple fo rmula which mos t o f 
us have fo rgotte n since high school. 

Applying a simple formula can be a complex 
task, but is usuall y understa ndable in small pieces. 
Fo r a n example see Diagram I , which merel y illus
trates thaI P d ollars will grow to P + P " R * T 
doll ars in T at rate R. This process can be treated 
in reverse : if money is to accumulate at interest in 
order to be wo rth P do ll ars at fUlUre lime T at rale 
R. lhe present va lue of that mo ney is P/( 1+ R .:. 1'.) 
d o ll ars. These simple formulae a re the heart of a ll 
interest ca lculation s, however complicated they 
become. 

Diagram 2 shows the values o f each or six 

DIAGRAM 1 

PAST PRESENT 
<---- time T ---4) ( 

SP-----~) S P + P*R*T 

FUTU RE 
timeT ) 

S Pil I +R*T)---~) S P 

How muney increases whe n the inte rest rate" is R during timeT. 

pay ments of P dollars each , at inlervals of unit lime 
(lhat time which is the basis of the interest rate, e .g. 
2% per month , unit time wo uld be one month ). 

DIAGRAM 2 

PRESENT Periods in (he future: 

I 2 3 4 5 6 
$P SP $1' SP $P SP 

P/( I + R) (--------' I I LJ 
I 

P/( I +R)1'2 

f-P/(I + R)1' 3 
P/( I + R)1'4 
P/(I + R)1'5 
P/(I + R)1'6 

Present va lue o f s ix payments of SP with interest rate R. 

T he above is simple h igh school math. To add 
up the va lues of the six pay ments, we need a nothe r 
idea fro m high school. T he sum o f a geometrica l 
progression o f N terms, firsl A, ra tio X: 

S=A +A*X + A*X 1'2+ A*X l' 3+ ... + A*X 1'(N-I) 

=A* X1'N-1 
X-I 

By substituting P/( 1 + R) l' 6 for A, and ( I + R) fo r 
X , we get: 

S= P * (I+R)1'6-1 
(I+R),!, 6 I +R-I 

=P *('I I) R - (I +R) t 6 

The valu e 5 above is the present va lu e or what 
th e customer will eventuall y pay in lease paymc rlls , 
six o f them in thi s example. That mo ney must 
equal th e prese nt va lu e or I he CO il tract , which is the 
va lue of the a rticle beiJlg leased , reduced by the 
va lue it will felch afte r the lease is done, and in
creased by some fee fo r insurance. 

Let's delve into the specific workin gs o f lhe 
program. T able I identifies the va ri ables used . 

TABLEl 

Variable Meaning 

D Fraction to buy it aflcr lease 
F = 1 + R (fo r convenience) 
I Annual insurance premium fac to r 
P Payment each month of lease 
Q Optional price to buy after lease 
R Rate ofretuTn as 7r monthly 
5 State sales tax rate 
T Numberofmonths and payments 
V Value of the article being leased 
W Worth of contrac t (computed) 
Z Insurance fa ctor (computed) 

Th e progra lTl co llecls inpul va lues ['o r 1. R, S, 
T. and D; since I, R, and 5 will usuall y !lo t chall ge . 
lh e prog ram kn ows sta ndard \'alu es f()I-these. 
which should be set to your stand ard s. no t those 



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! $149.95

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 Atari/400.

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

claims and more. On lop 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-RTerm - M&R Ent.) Reconfigurable at any time for different video, printer, or interface.

USE HAYES MICROMODEM II" 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

EDIT 6502

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

MAI L MERGE/UTILITY APPLE & ATARI
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.

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 if 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.

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.

COMPUTER BASED SOFTWARE

TM

I /
£N1ERPR!SES

LJK ENTERPRISES INC.

P.O. Box 10827

St. Louis. MO 63129

(314)846-6124

DEALER

INQUIRES

INVITED

•Trademarks of Apple Computer - Atari Computer - EDSon America - Hayes Microcomputers - Personal
Software - V.dex - Bit 3 Inc. - M&R Ent. - Advanced Logic Systems - Vista Computers

LElTER PERFECT ::RL~KpROC ESSING 
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 prin ted 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 UK. FEATURES - Proportional l 
Incremental spacing· Right Justificat ion· File Merging ' Block movement' Headers · Footers' Print Multiple Copies· 
Auto Page Numbering· Scroll forward/backward· Search and Replaces· Full cursor control ' · Underl in ing · Boldface· 
Superscripts · Subscripts ' Auto page numbering ' Insert characterlline • Delete character/ line ' Centering· Horizontal 
tabs/changeable' Mu lti funct ion format line (line spacing - left margin - page width - lines/page - change fonts - top / 
bot marg in adjust ) MUCH MORE ! $ 149.95 

ATARI VERSION 2.0 # 2001 
Compatible with Atari DOS. Uses proportional font, righ t justified with Atari 825/Cen tronics · 737, 739 printers. Uses 
EPSON MX· Series + Graftrax !i talicized 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 pr ice 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. MAGA ZI N E 

APPLE VERSION 5.0 # 1001 
DOS 3.3 compatible _ Use 40 or 80 column interchangeably (Smarterm - ALS; Videoterm·Videx; Ful l View 80 - Bit 3 
Inc.; Vision 80 _ Vista ; Sup·A·T erm - M&A Ent.) Aeconfigu rable at any time for different video, printer, or interface. 
USE HAY ES MICROMODEM II" LCA necessary if no 80 column board. need at least 24 K of memory. Fi les saved as 
either Text or Binary . Shift key modification allowed. Data Base Merge compatible with DATA PERFECT· by UK. 

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

DATA PERFECT T .M. UK 
APPLE & ATARI 
DATABASE 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. 
Util ity enables user to convert standard f iles to Data Perfect format. Complete report generation capability. Much More! 

EDIT 6502 T
.
M

.
UK 

Th is is a coresident - two pass ASS EM BLER , DI S· 
ASSEMBLER , TE X T EDITOR , and M ACHINE LANGU · 
AGE MONITOR . Edit ing 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 
o~codes, al lows. linked assemblies, software stacking 
(s Ingle and multiple page) plus complete printer control 
i.e. paganation, t itles and tab setting. User can mov~ 
source, objecl and symbo l table anywhere in memory. 
Feel as if you never left the envi ronment of BASIC . Use 
any of the 80 column boards as supported by LETTER 
PER F ECT, Lower Case opt ional with LCG . 

LJK DISK UTI LlTY APPLE 529.95 
This menu driven program allows the user to manipulate a 
variety of different file types . Binary, T ext, and Source 
files may be easily converted into each other . The pro· 
gram may be used with APPLESOFT ", V ISCA LC" . and 
other programs. These program f iles may be readily 
adapted for mult iple use inc luding ed i t ing w ith LETTER 
PER F ECT word processlOgs. 

IIII ~~ [5 '" 
CO .PUIE' B'S[O SOfI W'R[ [NI[RP' IS[S In ( 

MAIL MERGE/ UTILITY 
S29.95 

APPLE & ATARI 
Th is menu driven program combined with LETTER 
PER FECT allows user to generate form letters and print 
mailing labels. With the Atari, you may CONVERT 
ATA RI DOS FILES, or Visicalc files compatible for 
editing with L ETTER PER FECT. Utility creates Data 
Base fi les for Letter Perfect. 

LOWER CASE CHARACTER 
GENERATOR $34.95 

Lower Case Character Generator for the Aev . 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 
instruct ion inc luded. Manual inc ludes listing of software 
for full support and comp lete instructions for shift key 
modification. Compatible with L ETTER PERFECT. 

LJK ENTERPRISES INC. 
PO. Box 10827 
SL Louis , MO 63129 
(31 4) 846·6124 

DEALER 
INQUIRES 
INVITED 

· Trademarks of : Apple Compu.ter - At~r i Computer - Epson America - Hav es M ic rocomputers - Personal 
Software - V.dex - Bit 3 Inc . - M&A En t. - Advanced Logic Svstems - Vista Computers 
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actually shown in the listing.

Lines 140 to 170 calculate the insurance factor

Z. For a six-month lease, Z is half the annual in

surance factor I. For leases longer than a year, Z is

I plus the present value of I for each future year of

the lease.

Line 190 computes the total worth of the

contract (the value of the article) plus the fee for

insurance, minus the present value of the article's

eventual selling price. That present value is ex

pressed as D*V / F / F T. In plain English, that is

the purchase-fraction D (for example . 10 to buy at

\()(/< of original price), limes V the item's value,

divided by F T to bring the future selling price

into the present, further divided by F, so that the

customer can buy the article, not on the day of the

final payment, but a month later.

At last the payment P can be computed, since

W (as calculated in line 190) is equal to the sum of

the series of payments calculated above as S. The

payment amount P is finally calculated in line 210,

and is truncated to the last cent, not rounded to the

nearest cent.

The loop in line 250 simulates the behaviour

of the lease as time passes. Each month the in

debtedness X is multiplied by F the interest factor,

then a payment of P reduces that debt. Any debt

remaining after all T payments have been made.

represents the result of having ignored all the

fractions of pennies which were dropped in line 230.
Well, you didn't think we were going to let the

customer get away with fractions of pennies, did

you? So the calculation in line 270 will show an

amount slightly greater than the purchase-fraction D

times the value V. Taxation laws may insist upon

some minimum purchase fraction, and the above

methods ensure that the final price will be at least D

times V, and usually a few cents more.

The results of all this are promptly displayed on

the screen. The value of the monthly payment is
shown, and the eventual optional purchase price is

shown, both before and after state sales tax.

Add this program to your bag of tricks, and you

will have a new and potent way to attract investors.

To verify that, just take a modest (nowadays) interest

rate such as 2% per month, and calculate the investor s

annual rate of return, which is (1 + R) 12-1.1

leave to you the task of exploiting that algorithm.

Program 1.

100 REM LEASE CALCULATION

110 REM WITH OPTION TO BUY

120 REM

130 GOSUB550

140 REM CALC INSURANCE

150 IFT=6THENZ=I/2:GOTO180

160 Z=I:IFT>12THENZ=Z+I/F~12

170

180

190

200

210

220

230

240

250

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

PAYMENT IS

PAYMENT

";TAB(25

THAT'S

IFT>24THENZ=Z+I/F 24

REM CALC WORTH OF LEASE

W=V+V*Z-D*V/F/F~T

REM CALC PAYMENT

P=R*W/(1-F~-T)

REM ROUND TO LAST CENT

P=.01*INT(P*100)

REM CALC FINAL PRICE

X=W:FORN=1TOT:X=X*F-P:NEXTN

REM BUY IT 1 MONTH LATER

Q=X*F+D*V

REM PRINT RESULTS

X=P:GOSUB430

PRINT:PRINT"MONTHLY

. . . ";TAB(25);Z$

PRINT:PRINT"AFTER "; T

S, THE"

X=Q:GOSUB430

PRINT"PRICE WILL BE .

);Z$

X=Q+Q*S:GOSUB430

PRINT"TAX INCLUDED.

;TAB(25);Z$

END

REM NUMERIC INPUT:

REM PRESET X$, XH, & XL

PRINTX$;:INPUT"";X

IFX>XHTHENPRINT"TOO HIGH!

390

IFX<XLTHENPRINT"TOO LOW!"

90

PRINT:RETURN

REM ROUND & FORMAT MONEY:

Z=.01*INT(X*10 0+.5)+.001

Z$ = STR$ (Z) :Z$ = LEFT$ (Z$,LEN(Z$)-

1)
Z$=RIGHT$(n $"+Z$,14)

RETURN

REM ANSWER YES-0R-N0

REM PRESET X$

PRINTX$;: INPUT"";Z$:PRINT

Z$ = LEFT$ (Z$,l)
IFZ$="Y"THENOK=1:RETURN

IFZ$="N"THENOK=0:RETURN

PRINT"PLEASE ANSWER 'Y'

":GOTO500

REM INITIALIZATION

FORK=1TO24:PRINT:NEXT

PRINTTAB(12j"LEASE WITH OPTION

TO BUY."

PRINTTAB(12)"BY: KEITH FALKNER

- 1981."

PRINT:PRINT:PRINT

X$="SKIP INSTRUCTIONS? ":G0SUB4

:G0T0

G0T03

OR 'N

IFOKGOTO750

PRINT:PRINT"YOU ARE LEASING AN
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actuall y shown in th e listing. 
Lines 140 to 170 calcula te th e insurance factor 

Z. For a six- month lease, Z is hal f the a nnual in 
surance ractor 1. For leases longer than a year , Z is 
I plus the present value o f I for each fUlUre yea r o f 
the lease. 

Line 190 computes the total worth of th e 
contract (th e value of th e article) p lus th e fee for 
insuran ce , m inus th e prese nt va lu e of the anicle's 
evenlUal sell ing pr ice . That present va lue is ex
pressed as O*V / I' / F T. I n plain English , that is 
the purchase- fraction 0 (for example .10 to buy at 
10% of original pri ce). Limes V th e iLem's va lue, 
d ivided by I' T LO bring th e fUlUre se lling pri ce 
IntO the pre e nt, funh er di\'ided by F, so LhaL Lhe 
customer can buy the a rticle , not on th e day o f Lhe 
final pay ment , but a month later. 

AL lasL th e payment P can be computed , since 
W (as calcu la Led in line 190) is eq ual to the sum of 
Lhe se ri es of payme nts calculated above as S. The 
payme nL a mount P is finall y calculated in line 2 10, 
and is trun ca ted to the last cent, nol rounded La th e 
nearest cent. 

T he loop in line 250 simulates th e behaviour 
of the lease as time passes. Each month the in
debtedness X is m ulLi plied by I' the interest factor, 
Lh en a payment or P red uces that debt. Any debL 
re ma inin g after all T payments have been made. 
re presents th e resu lt of havin g ignored all th e 
fracLions of pcnnies which were dropped in li ne 230. 

Well , you didn't Lh ink we were going LO leL Lhe 
clisto mer geL away with fractions of penn ies, did 
you ' So Lhc calculation in line 270 wi ll show an 
amount slightl y g reater Lhan the purchase-fraction 0 
limes the value V. Taxation laws 111ay insist upon 
some minimum purchase fraCLion , and the above 
meLhods ensure Lha t the final price will be at least 0 
Limes V. and usually a few cenlS more . 

The resu lts or all Lhis are promptly displayed on 
the scree n. T he va lue of the monthl y payment is 
shown, and th e evenlual oplional purchase price is 
shown , bOLh be fo re and afLer state sales Lax. 

Add this prog ram to your bag or Lricks, and you 
will have a new and pOLe nl way lO attraCl in vesi.ors. 
To verify t.h"t.jusL Lake a modest (nowadays) inLerest. 
rale such as 2% pe r monlh , and calcu lale the investor's 
annual raLe of reLurn , which is (I + R) 12 - I . I 
leave 10 YOLI the las k ufcxploiting lhal algorithm. 

Program I. 

100 REM LEASE CALCULATION 
110 REM WITH OPTION TO BUY 
1 20 REM 
130 GOSUB550 
140 REM CALC INSURANCE 
150 IFT=6THENZ=I/2:GOT0180 
160 Z=I:IFT >12THENZ =Z+I / F"12 

170 
180 
190 
200 
210 
220 
230 
240 
250 
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 
51 0 
520 
530 
540 

550 

IFT>24THENZ=Z+I/F"24 
REM CALC WORTH OF LEASE 
W=V+V*Z - D*V/F/F"T 
REM CALC PAYMENT 
P=R*W/ (l -F" -T ) 
REM ROUND TO LAST CENT 
P= . 01*INT(P*100) 
REM CALC FINAL PRICE 
X=W:FORN=1TOT : X=X*F-P:NEXTN 
REM BUY IT 1 MONTH LAT ER 
Q=X*F+D* V 
REM PRINT RESULTS 
X=P :GOSUB430 
PRINT:PRINT " MONTHLY PAYMENT IS -
• .• ";TAB(25) ; Z$ 
PRINT : PRINT"AFTER ";T;" PAYMENT 
S , THE " 
X=Q : GOSUB430 
PRINT"PRICE WILL BE .• • ";TAB(25 
) ; Z$ 
X=Q+Q*S :GOSUB430 
PRINT"TAX INCLUDED, THAT'S 
;TAB(25);Z$ 
END 
REM NUMERIC INPUT: 
REM PRE SET X$, XH , & XL 
PRINTX$ ; :INPUT"";X 

" 

I FX >X HTHENPRINT"TOO HI G H! ": GOTO 
390 
IFX<XLTHENPRINT"TOO LOW!":GOT03 
90 
PRINT : RETURN 
REM ROUND & FORMAT MONEY: 
Z= _01*INT(X*10 0+.5)+.00 1 
Z$=STR$(Z) : Z$=LEFT$(Z$, LEN (Z$) -
1) 
Z$=RIGHT$(" $"+ Z$ , 14) 
RETURN 
REM ANSWER YES-OR- NO 
REM PRESET X$ 
PRINTX$ ; : INPUT "" ;Z$:PRINT 
Z$=LEFT$(Z$ , l) 
IFZ$= "Y"THENOK=1 : RETURN 
IFZ$= " N"T HENOK=0:RETURN 
PRINT " PLEASE ANSWER ' Y' OR ' N'. 
" :GOT0500 
REM INITIALIZATI ON 

560 FORK=1T024:PRINT:NEXT 
570 PRINTTAB(12) " LEASE WITH OPTION -

TO BUY ." 
580 PRINTTAB ( 12) "BY: KEITH FALKNER -

- 1981. " 
590 PRINT:PRINT:PRINT 
600 X$= " SKIP INSTRU CTI ONS? ": GOSUB4 

80 
610 IFOKGOT0750 
620 PRINT:PRINT " YOU ARE LEASI NG AN -



A comprehensive accounts

receivable and insurance

billing system formodern

health care offices

and clinics

DESIGNED FOR COMMODORE 8000 SERIES

COMPUTERS AND DISK DRIVES

Help functions are always on-line

Supports CPT, ICD and RVS medical

coding

Supports open item or balance for

ward accounting systems

Interfaces to popular word processing

programs

Multiple terminals may be added with

Superbus 4.0

Multiple disk drives may be used—no
limit on number of patients or
accounts

■ Includes a data base and forms

generator to fill out any insurance

form

■ Includes a computer aided instruction

program to train new users

Includes these standard reports:

■ A/R aging IIA/R transactions

■ General ledger ■ Instant cash receipt

■ Income analysis by physician

■ Doctor referral report

■ Patient/account cross reference

■ Standard SuperBill insurance form

SUPERBUS 4.0
Commodore Computer

Networking System

I Up to 18 computers can be interconnected

Multiple disk drives, printers and other devices
may be added to the network

Sophisticated security system prevents unauthor
ized use

WordPro and Wordcraft programs are supported
to allow multiple terminal word processing

"WordPro is a trademark of Professional Software. Inc.

DKE.2330 LINCOLN WAY, AMES, IA 50010 • 515-292-7634

C/ffOzi 
A comprehensive accounts 
receivable and insurance 
billing system for modern 
health care offices 
and clinics 
,.., DESIGNED FOR CO~I~IODORE 8000 SERIES 
V COMPUTERS AND DISK DRIVES 

• Help functions are always on-line 
• Supports CPT, ICD and RVS medical 

coding 
• Supports open item or balance for

ward accounting systems 
• Interfaces to popular word processing 

programs 
• Multiple terminals may be added with 

Superbus 4.0 
• Multiple disk drives may be used-no 

limit on number of patients or 
accounts 

• Includes a data base and forms 
generator to fill out any insurance 
form 

• Includes a computer aided instruction 
program to train new users 

Includes these standard reports: 
• AIR aging • AIR transactions 
• General ledger • Instant cash receipt 
• Income analysis by physician 
• Doctor referral report 
• Patientlaccount cross reference 
• Standard SuperB ill insurance form 

SUPERBUS 4.0 
~~ Commodore Computer 

Networking System 
• Up to 18 computers can be interconnected 
• Multiple disk drives, printers and other devices 

may be added to the network 
• Sophisticated security system prevents unauthor

ized use 

• WordPro and Wordcraft programs are supported 
to allow multiple terminal word processing 
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ITEM FOR A TERM OF"

630 PRINT"6, 12, 24, OR 36 MONTHS. "

AFTER THAT,"

640 PRINT"THE CUSTOMER CAN BUY THE ~

ITEM FOR SOME"

650 PRINT"FRACTION OF ITS PRICE.":?

RINT

660 PRINT'(I CALCULATE THE MONTHLY P

AYMENT."

670 PRINT:PRINT"I NEED TO KNOW SOME

THINGS:":PRINT

680 PRINT"THE VALUE OF THE ITEM."

690 PRINT"THE COST OF INSURANCE."

700 PRINT"THE MONTHLY INTEREST RATE
II

710 PRINT"THE LENGTH OF THE TERM."

720 PRINT"THE LOCAL SALES TAX RATE.

730 PRINT"THE PURCHASE FRACTION."

740 PRINT

750 X5^"STANDARD SET-UP? ":GOSUB480

760 REM HERE IS THE STANDARD SETUP:

770 I=.02:REM 2% INSURANCE

780 R=.025:REM 2.5% / MONTH

790 S=.04:REM 4% FLORIDA TAX

800 IFOKGOTO900

810 PRINT"WHAT FRACTION OF THE ITEM

'S VALUE IS"

820 PRINT"CHARGED EACH YEAR FOR INS

URANCE?"

830 XL=0:XH=.2:X$="INSURANCE: ":GOS

UB370:I=X

840 PRINT"WHAT IS THE MONTHLY INTER

EST RATE?"

850 PRINT"(EXAMPLE: ENTER 3% AS .03

r
8 60 XL=.001:XH=.05:X$="INTEREST: "

:GOSUB370:R=X

870 PRINT"WHAT IS THE SALES TAX PER

CENT?"
880 PRINT"{EXAMPLE: ENTER 8% AS .08

890 XL=0:XH=.3:X$="SALES TAX: ":GOS

UB370:S=X

900 PRINT:PRINT"WHAT IS THE ITEM'S

VALUE?"

910 XL=50:XH=50000:X$="VALUE $"

:GOSUB370:V=X

920 PRINT:PRINT"HOW MANY MONTHS? (6

OR 12 OR 24 OR 36)"
930 XL=6:XH=36:X$="MONTHS: ":GOSU

B370:T=X

9 40 IFT=6ORT=12ORT=24ORT=36GOTO96 0

950 PRINT"I CAN'T HANDLE THAT1":GOT

0920

9 60 PRINT"WHAT FRACTION OF THE ORIG

INAL PRICE"

970 PRINT"WILL BUY THE ITEM AFTER T

HE LEASE?"

9 80 XL=0:XH=.75:X$="FRACTION: ":GOS

UB370:D=X

990 F=1+R:PRINT:PRINT"OK, HERE WE G

0!":PRINT:RETURN

Program 2: Atari Version

Imp; DIM Z$<20)jT$C28}.fX$C38)

360 PRINT 'PRINT "MONTHLY PAYMENT IS ...

11 :>■■ POKE 85,25 ^ PRINT 2$

33* PRINT "PRICE HILL BE ...";:pGKE 85,2

5'PRINT Z$

356 PRINT "TAX INCLUDED, THAT'S ...'VPO

KE 95,25;PRINT Z*

39S PRINT X*.;; INPUT X

458 Z$=STR$<2) = IF LE^2$»1 THEN Z$=2$(i

,LEN(2$>-i)

5@y PRINT X$; =INPUT X

51@ 2$=Z$<i,i>

576 POKE S5,i2:RRIHT !;LEASE UITH OPTION

TO BUY."

5S0 POKE 35,12:RRIHT "BV= KEITH FALKNER

- 1981"

TO AIM-65 USER

Would you be interested in a

Consulting Job

writing custom software on your own AIM-657

II yes. are you. 1. An expert in AIM-65 use?

2. Located in the Bay Area?

3 Familiar or ready to learn

AIM-65 FORTH?

Please cal Dr. Gat 415 961-6823

CCRPORATKW

SoK* your dtoc proWram. buy 100% «uf»c«

tested Dyun dbkeflea- All order* thlpp«J

bm kihI. u/tthln 24 horn*. C*1I toD FREE

[800) 235-4137 ktt price* and Information.

and Maater Card accaptrd.

PACIFIC

EXCHANGES

100 Foothill Blvd

SanLuisObispo.CA

■J3401 (In Cal call

18051 543-1037

52 COMPUTf! Jonuary. 1982. lssue 20 

ITEM FOR A TERM OF " 
630 PRI NT " 6, 12, 24 , OR 36 MONTHS. -

AFTER THAT," 
640 PRINT "T HE CUSTOMER CAN BUY THE -

IT EM FOR SOME " 
650 PRINT"FRACTION OF ITS PRICE.":P 

RI NT 
660 PRINT " I CALCULATE THE MONT HLY P 

AYMENT ." 
670 PRINT : PRINT"I NEED TO KNOW SOME 

TH I NGS:" : PR I NT 
680 PRINT"THE VALUE OF THE ITEM." 
690 PRINT"THE COST OF INSURANCE." 
700 PRINT"THE MONTHLY INTEREST RATE 

" 
710 PRINT " THE LENGTH OF THE TERM ." 
720 PRINT"THE LOCAL SALES TAX RATE. 

" 
730 PRINT " THE PURCHASE FRACTION." 
740 PRINT 
750 XS- " STANDARD SET-UP? " :GOSUB480 
760 REM HERE I S THE STANDARD SETUP : 

770 I=.0 2 : REM 2% INSURANCE 
780 R= . 025 : REM 2 . 5% I MONTH 
790 S= . 04:REM 4% FLORIDA TAX 
800 IFOKGOT0900 
8 10 PRINT " WHAT FRACTION OF THE ITEM 

' s VALUE IS" 
820 PRINT " CHARGED EACH YEAR FOR IN S 

URANCE?" 
830 XL=0:XH= . 2:X$ ="I NSURANCE: ": GOS 

UB370:I=X 
840 PRINT " WHAT IS TH E MONTHLY INTER 

EST RATE? " 
850 PRINT" (EXAMPLE : ENTER 3% AS .03 

860 

870 

) " 
XL=. 001:XH=. 05:X$ ="INTEREST: 
:GOSUB370:R=X 
PRINT"WHAT I S THE SA LES TAX 
CENT? " 

" 

PER 

880 PRINT" (EXAMPLE: ENTER 8% AS . 08 
) " 

890 XL=0:XH=.3:X$= " SALES TAX: ": GOS 
UB370 : S=X 

900 PRINT : PRINT " WHAT IS THE ITEM ' S -
VALUE? " 

910 XL=50:XH=50000:X$= "VALUE $" 
: GOSUB370:V=X 

920 PRINT:PRINT " HOW MANY MONTHS? ( 6 
OR 1 2 OR 24 OR 36) " 

930 XL=6:XH=36:XS="M ON THS : ": GOSU 
B370:T=X 

940 IFT=60RT=120RT= 240RT=3 6GOT0960 
950 PRINT " I CAN ' T HANDLE THAT !": GOT 

0920 
95 0 PRINT "WHAT FRACTION QF THR ORIG 

INAL PRICE " 

970 PRINT " WILL BUY THE ITEM AFTER T 
HE LEASE?" 

980 XL=0 : XH= . 75:X$="FRACTION: ": GOS 
UB370:D=X 

990 F=1 + R: PRINT : PRINT " OK , HE RE WE G 
O!":PRINT:RE TURN 

Program 2: Atari Version 

105 [1 m 2$( 2(1 ), T$( 2~1 ).' >';$C30 ) 
30(1 PRU1T ,ppun "t10mHLY PA'rl1EtH IS 
"; 'POKE f:5 .. 25 ' PPItn Z$ 
33(1 PRI tn "PF:ICE mLL Ef ... ";' POKE 8') , 2 
5PRI HT 2$ 
35(1 PF: ItH "T A:>( ItU UOE[) .' THAT' ~3 .." ;' PO 
KE :;'5 , 25: PRlr'n 2$ 
390 PRIt·~T ::·a .; : IHPUT >~ 
450 zt=~:;TR$( 2) , i F LEtK 2$ :> > 1 THEti 2$=2$( 1 
, W l< Zt)-l) 
460 H=2t ' 2$=" $"' Zt(LHK2$)+i )= 
1$, 2$=2$( L 14 > 
50(1 PF.: It·~T ::-::$,; : IHFUT ::-:: 
51(1 Zt=2$( 1.· 1 ) 
57[1 POr.E :35 ., 12 F'R HiT "LEf'eE \,.j ITH DF'II Cit: 
TO BU'r'. " 
5:::£1 F1jf<E '35 .· 1:::0 F'R 1m" BY f<E IT H FAlJJH 
- 19f:1" © 

TO AI M-65 USER 

Would you be interested In a 

Consulting Job 

writing custom soltware on you r own AIM-65? 

If yes, are you . 1 An expert in AI M·55 use? 

2 Located In the Bay Area? 

Please call: 

3. Familia r or ready 10 learn 
AIM-65 FORTH ? 

Dr. Gal 41 5 , 961-t823 

SoMe ~ dIK prob&ana. buy l~ auf.a 
r-ted o..-n dWtl!ttn. All onkn IIhtpped 
from lIIoc::k. wtthIn 24 t-Jn. Call toU FREE 
(800) 2.35-4137 kw pnc::e. and lnfonnaDon. 
va. and MallIn" Card KCapled. 

PACIFIC 
EXCHANGES 
100 FOOlhl1l Blvd 
San LU ISOblspo. CA 
93401 (In Cal call 
(80S) 543· 1037 ) 



INVENTORY CONTROL PLUS
* INVOICING —ORDER ENTRY — ACCOUNTS RECEIVABLE

for CBM8032 and 8050

"PARTRAC: Three separate but interconnected

computer programs. All are "on line" or in the

computer at the same time. It is not necessary

to change disks with PARTRAC!

INVOICING SYSTEM

a. Instant stock check on any part #.
b. Instant price check on any part #.

c. Instant customer status check.

d. Writes invoices and posts to accounts receivable

automatically.

e. Writes credit memos and posts to accounts
receivable automatically.

f. Writes daily totals reports.

INVENTORY SYSTEM

a. Keeps track of all information related to a part #.

Prices, costs, quantities on order, in stock, back
ordered and vendor.

b. Prints reports
1.) "Reorder Advice Report"

2.) "Price List Report"
3.) "Complete Parts Inventory Report" with total

cost of inventory. (Your accountant will

like that.)

ACCOUNTS RECEIVABLE

a. Posts all open account sales.

b. Prints "Accounts Receivable Report" with
aging function.

c. Prints "Statements".

d. Prints "List of Accounts Names".
e. Allows partial payments.

PARTRAC is fully expandable because of
modular design. The basic system handles 8000
part #'s, 1000 accounts, 10.000 open invoices.

This is expandable to about 20.000 part # 's,
3.000 accounts and 25.000 open invoices.

AVAILABLE AT YOUR LOCAL COMMODORE DEALER

CBM 8032

$1099

GUARANTEED BEST PRICES!

commodore

4016 S799 00

4032 ___ S99999
8096 .. S179500

CBM 4022 Punter S62900
Tally 8024 __. _ S169900
CBM C2N Casserte Drive _ S69 00
CBM 4040 Dual Disk Drive S999 00
CBM 8050 Dunl Disk Drive S1349 do

VIC 20 $259

Vic-TV Modual S19.00

Vic Cassette S69.00
Vic Disk Drive S Call

Vic 6 Pack program S44.00

CBM Software

WordPro 3 Plus ST99.00
WordPro 4 Plus S299 00
Commodore Tan Package .S399.00
Visicaic S! 49.00

EBS Accts. Rec /Inventory Interactive Syst. . S595.00

BPI General Ledger S329.00

OZZ Information System S329.00

Dow Jones Portfolio _ S129.00

Pascal S239.00

Legal Time Accounting ._ S449 00

World Craft 00 S289 00
Word Check __ S180.00

Create-A-Base SI 80.00
Power S89.00

Socket-2-Me _ ___ S20.00
Jinsam _ Call

Printers
Epson MX-70
Epson MX-80

Epson MX-B0 FT Call for Prices
Diablo 630

Nee 5530 . . _ __S249500

TEC 1500 Starwriter 25cps SI 49500
TEC 1500 Starwriter 45cps _ S1995 00

Computer Sy/tem/

IN N.Y. CALL

914-434-3338

(800) 431-3400

GLEN WILD, N.Y. 12738

FREE FREIGHT-SAME DAY SHIPPING
TO ORDER: Phone orders invited (800 is for order desk
only) Send check or money order and receive free ship
ping New York residents odd 7** sales lax. Add 3"c for
Vrsa or M C. Equipment is subiect to price change and
availability without notico Please call between SAM
and 5PM

INVENTORY CONTROL PWS* . 
* INVOICING - ORDER ENTRY - ACCOUNTS RECEIVABLE 

• • 
for CBM 8032 and 8050 

· PARTRAC: Three separate but in te rconnected 
computer programs. Al l are "on line" or in the 
computer at the same t ime. It is not necessary 
to change disks w ith PARTRAC ! 

INVOICING SYSTEM 
a. Instant stock check on any part #. 
b. Instan t price check on any part #. 
c. Instant customer status check . 
d. Writes invoices and posts to accounts receivable 

au tomatically. 
e. Writ es credit memos and posts to accounts 

receivable automatica ll y. 
f . Wri tes daily totals repor ts . 

INVENTORY SYSTEM 
a. Keeps track of all informativn related to a part #. 

Prices. costs, quantities on order, in stock, back 
orde red and vendor. 

b. Prints reports 
1.) "Reorder Advice Report" 
2.) " Price List Report " 
3.) "Complete Parts Inventory Report" with total 

cost of inventory. (Your accountant will 
li ke that.l 

ACCOUNTS RECEIVABLE 
a. Posts all open account sales . 
b. Prints "Accounts Receivable Report" with 

agi ng function. 
c. Prints ··Statements". 
d. Pr ints " List of Accounts Names". 
e. Allows partial payments. 

PARTAAC is full y expandable because of 
modular design. The basic system handles 8000 
part # '5 . 1000 accounts . 10,000 open invoices. 
Th is is expandable to about 20,000 part # '5 , 
3,000 accounts and 25.000 open invoi ces . 

AVA ILABLE AT YOUR LOCAL COMMODORE DEALER 

......: .. 

" 

GUARANTEED BEST PRICES! 

CBM 8032 
$1099 

commodore 

:::: !1 § \ 

CBM Software 
WordPro 3 Plus ••• __ ..... _ ....... __ ...... 5199.00 
WordPro <l Plus _ • __ .... ___ .... _______ 529900 
Commodole T3~ Package .... _________ • _____ _ 5399.00 
Vislcaic • ___________ • • __ • ________ • __ __ 5149 00 
EBS Acct!. Rec ! Inventory Interactive Syst __ . 559500 
BPI General l edger •• ___________ • ___ __ ___ __ _ 5329.00 
azz Information System _____ ____ ______ ___ __ 5329.00 
Dow Jones Portlolio ___ _____ _ .... __ _ • _______ 5129.00 
Pascal ________ __ _______________ ___ _____ 5239.00 
l egal Time Accounting ... ____ ... ________ 5449,00 
World Craft BO .. ___ __ .. _________ •• 5289.00 
Word Check .. ___ ....... _____________ 5180.00 
Create.A.Base ____ • ________ __ .... . _____ 5180.00 
Power __ __ __ _____ .. _____________ ________ SS9.00 
Socket·2·Me _. __ . .. _. _ ... __ _____ __ .. ___ __ ._ 520.00 
Jinsam __ ______ __ ______ __ ___ ... _____ __ ________ Call 

4016 
4032 

____________ 519900 VIC 20 $259 Printers 
8096 ____ _ 
CBM 4022 Printer 
Tally B024 __ ._ 
CBM C2N Cassette Drive 
CBM 4040 Dual Disk Dnve 
CBM B050 011;11 Disk Drive 

___ 5999~ 
5119500 
. 562900 
51 69900 

56900 
5999 00 

5134900 

Vic·TV Modu. 1 __ _____ ____ 5 19.00 
Vic Cassette ______ ____ __ S69.00 
Vic Disk Drive ____ _______ 5 Call 
Vic 6 Pack program . _+ ___ 544.00 

Epson MX·70 
Epson "-·IX·BO 
Epson MX·aO FT 
Diablo 630 
Nec 5530 __ __ __ 
TEC 1500 Starwri ter 25cps 
TEC 1500 Starwri ter 45cps 

CaU for Prices 

_______ __ 5249500 
___ __ __ ______ 51495.00 

________ _______ __ 51995 00 

o WJlH]fn7 91;_~·~4C_~~3B 
~ U (BOO) 431-3400 

Computet rY/teml GLEN WILD, N. Y. 12738 

FREE FREIGHT --SAME DAY SHIPPING 
~ TO ORDER: Phone orders tnv lted (aOO is fo;;der desk 
~ only) Send check or money order and receive free ship· 
'" _ ~ pmg New York res idents add 7°0 sules l ax Add 3°0 l or 'II' Visa or ~1 C ECl lupment is subject to price change and 

. . .. ;1vall<lblhty w ilholll notice Plc;"Ise call be tween 9 AM 
andSPM 
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Anti-Hesitation

Programming:
A Tutorial On Arrays

M. R. Smith

Calgary, Alberta Canada

Editor's Note: The delays discussed and corrected in this

article are a problem common to Microsoft BASlCs

(Apple, PETiCBM, OSI, etc.). Because the Atari has a

different variable storage format, no hesitation is observed

using the structure ofProgram 1. Atari BASIC, though,

is similar to Microsoft with respect to GOTO — it searches

the programfor the target from top to bottom. And the

time-saving effect of relocating REMs can be seen on the

Atari. —RTM

Have you ever had a series of hesitations or pauses

occuring at the start of your BASIC program? It is

particularly obvious when using loops or subrou

tines. First time into a FOR...NEXT loop, the pro

gram seems to hiccup and pause. Thoughts of the

dreaded infinite loop occur, but then the program

seems to recover. The second time into the loop,

the response is so fast that the screen smokes. What

causes this alteration in behaviour?

To demonstrate the effect, enter and run

Program I:

1 REM PROGRAM #1

20 PRINT "LINE 20" : DIM A(500), B(500), C(500)

30 PRINT "LINE 30"

40 FOR H = 1 TO 5:1 = 1

50 J = 1 : K = 1: PRINT "LINE 50"

60 NEXT I

70 FOR I - 1 TO 5: PRINT "LINE 70"

80 L=1:M=I:P=1: PRINT "LINE 80"

90 NEXT I : STOP

You'll notice a pause between line 20 and line

30. More pauses occur before lines 50 and 80.

However, the next four times that the program

gets to these lines, there is no pause.

On addingjust one statement, line 10, to this

program, you'll notice a real difference.

1 REM PROGRAM #2

10 H = 0:I = 0:J = 0:K = 0: REM INITIALIZE

VARIABLES

20 PRINT "LINE 20" : DIM A(500), B(500), C(500)

30 PRINT "LINE 30"

40 FOR H = 1 TO 5 : I = 1

50 J = 1 : K = 1 : PRINT "LINE 50"

60 NEXT I

70 FOR I = 1 TO 5 : PRINT "LINE 70"

80L=l:M=l:P=I: PRINT "LINE 80"

90 NEXT I : STOP

In this version, the pause before line 50 has

disappeared. This change occurs because the simple

variables, H, I, J and K, are names in line 10 of the

program. This means that these variables are used

before any of the arrays, A(500), B(500). C(500)
are made.

To explain why all this is occurs, you have to

understand how a BASIC interpreter stores things

in the computer memory. In the middle of a pro

gram (say line 90 of Program 1), memory is split

up like this:

BOTTOM

PROGRAM

SIMPLE VARIABLES

ARRAYS

UNUSED

CHARACTER ARRAYS

TOP

For each variable, array or string used in the pro

gram, there is a definite place reserved in memory.

Before we ran the program, things looked a

lot simpler.

BOTTOM

PROGRAM

UNUSED

TOP

After line 20 in Program 1, things'were different

yet again.

BOTTOM

PROGRAM

A(500)

B(500) ARRAYS

C(500)

UNUSED

TOP

The first pause in the program, before line 30,

occurred while the arrays were being set up. The

second pause occurred when the variables H and I

were used for the first time. After line 40, the

memory allocation was like this.

- - BOTTOM

PROGRAM

H

I SIMPLE VARIABLES

A(500)

B(500) ARRAYS
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Anti-Hesitation 
Programming: 
A Tutorial On Arrays 
M R. Smith 
Calgary, Alberta. Canada 

Editor's Note: The delays discussed and corrected in this 
article aTC a problem C011/1I/on to Microsoft BASICs 
(A pple, PET/CBM, OSI, etc.). Because the Alari has a 
different variable storage forlllat, no hesitation is observed 
using Ihe structwre of Program I . Atm'; BA SIC, though, 
is Jimilar to Microsoft with "espect to COTO - it sem'dICs 
Ihe progralll forlhe ltL/get from top to hallolll. And the 
tillie-saving effect of relocating REMs call be seen on Ihe 
Alari. -RTM 

Have you ever had a series of hesita tions or pauses 
occuring at the sta rt of your BASI C program' It is 
particularly obvious when using loops or subrou
tines. First time into a FOR... EXT loop, the pro
gram seems to hiccup and pause. T houghts of the 
dreaded infinile loop occur, but then the program 
seems to recover. The second time in to the loop, 
the response is so fast that the sc reen smokes. What 
causes this alteratio n in behaviour? 

To demonstrate the effect, ente r and run 
Program 1: 

I REM PROGRAM # 1 
20 PRINT "LINE 20" : DIM A(500), B(500), C(500) 
30 "PRINT " LINE 30" 
40 FOR H = I TO 5: I = I 
50 J = I : K = I : PRINT "LINE 50" 
60 NEXT I 
70 FOR I = I TO 5: PRINT "LINE 70" 
80 L = I : M = I: P = I : PRINT " LINE 80" 
90 NEXT I : STOP 

You'll notice a pause betwee n line 20 and line 
30. More pauses occur befo re lines 50 and 80. 
However , the nex t four times that the program 
gcts to these lines, the re is no pause.. . 

O n addingj ust one statement, bllc 10, to thIS 
program, you'll notice a real difference. 

I REM PROGRAM #2 
10 H = 0: 1= O: J = 0: K = 0: REM INITIALIZE 

VARIABLES 
20 PRINT " LIN E 20" : DIM A(500), B(500), C(500) 
30 PRINT "LINE 30" 
40 FOR H = I TO 5 : I = I 
50 J = I : K = I : PRINT " LINE 50" 

60 NEXTI 
70 FOR I = I TO 5 : PRINT " LINE 70" 
80 L = I : M = I: P = I: PRINT " LINE 80" 
90 NEXT I : STOP 

In this version, the pause before line 50 has 
disappeared. This change occurs because the simple 
variables, H , I, J and K, are names in line 10 of the 
program. This means that these variables a re used 
before any of the a rrays, A(500), B(500) , C(500) 
arc made. 

To explain why all this is occurs, you have to 
understand how a BASIC inte rpreter stores things 
in the computer memo ry. In the middle ofa pro
gram (say line 90 of Program I), memory is split 
up li ke this: 

- - - _. -- - - - BOTTOM 
PROGRAM 

SIMPLE VARIABLES 

ARRAYS 

UNUSED 

CHA RACTE R ARRA YS 
- - - _. - - - - -TOP 

Fo r each va riable, array or string used in the pro
g ram, there is a defin ite place reserved in memo ry. 

Before we ran the p rogram, things looked a 
lot simpler. 

- - - - - - - - - - BOTTOM 
PROGRAM 

UNUSED 

- - - _ .. - - - -TOP 

After li ne 20 in Program I, things' were di fferent 
yet again. 

- - - -- -- - - - BOTTOM 
PROGRAM 

A(500) 
B(500) 
C(500) 

UNUSED 

ARRAYS 

_ - - - - -- - - - TOP 

T he first pause ill the program, before line 30, 
occurred while th e arrays were be in g set up. The 
second pause occurred when the va ri ab les H and I 
we re used for the first time. Afte r line 40, the 
me mory a llocalio n was like lhi s. 

___ -- - - - - - BOTTOM 
PROGRAM 

H 
I SIMPLE VARIABLES 

A(500) 
B(500) ARRAYS 



INTRODUCING MTU-BASIC
MICROSOFT BASIC+USER ORIENTED

ENHANCEMENTS = MTU-BASIC
CAN YOU

• Save and load BASIC programs in either memory image

or ASCII format?

• Input COMMANDS and data to BASIC from a disk file as

well as from the keyboard, i.e. drive BASIC from an ASCII

"job" file on disk?

• Execute ANY Disk Operating System command from a

BASIC program?

• Redefine the effect of keyboard function keys and display

legends on the CRT to indicate their present function?

• Use a lighlpen to input actual X, Y coordinates on a 480

x 256 pixel array in 1/60 second?

• Obtain very precise coordinate input using a moveable

crosshair positioned by the cursor keys?

• Plot high resolution images using screen coordinates or

floating point coordinates with the necessary transforma

tions and image clipping accomplished automatically?

• Easily extend BASIC'S command set with your own ap

plication oriented machine language routine library (up to

8 at once)?

MTU-BASIC CAN DO all of the above yet is based on the

industry standard, Microsoft BASIC. If you are missing even

one of the above functions, you should find out how an

MTU-130 computer can make your association with BASIC

a lot more pleasant and better suited to your special needs.

The MTU-130 also comes with other standard features that

most computers offer only as options at extra cost — such

things as 19.6K Bytes/sec sustained disk data transfer rate,

digitized speech playback, 4 voice music synthesis, 480 x

256 bit mapped CRT screen display, fiber optic lightpen,

RS-232 port, two parallel ports, hardware for cassette input

and output, interface for local network, 80K RAM, 18 bit ad

dress bus, 8 bit audio DAC with 1 watt amplifier and a 3" x

5" speaker.

Shouldn't you be using MTU-BASIC on

an MTU-130 Computer?

EXAMPLES FROM MTU-BASIC

ENTER "TRANSFER3"

Reads in an ASCII text file as program statements.

SYSTEM "ASSIGN 1 BASICIN"

Redirects input from keyboard to disk file named BASICIN.

LEGEND 1, "First," "Second"

Relegends function keys 1 and 2 to read "First" and

"Second".

LTPEN F, X, Y

Sets F=1 and X, Y to coordinates when lightpen picks

a point.

GRIN NW$, X, Y

Displays crosshair and inputs X, Y location of its final posi

tion; NW$ contains the exit key.

DRAW .0645, 3*Y

Draw a vector from current location of graphic cursor to

specified coordinates.

LIB "VGL," "IGL"

Select library extensions to be linked to BASIC.

The base MTU-130-1S system comes with one single-sided

double-density 8" floppy disk, a 12" green phosphor CRT,

and MTU-BASIC for S3995. Three other models priced up

to $4995 contain 1 or 2 single or double sided drives for up

to 2 Megabytes of storage. 4 Megabyte systems available on

request.

We obviously cannot describe fully all of the details of the

MTU-130 here. If you wish to know more about this complete

desktop computer, call or write for our comprehensive 15

page descriptive literature. International requests include

$5.00 U.S.

COME TO MTU — for excellence in microcomputing systems.

t ^^~^^

Micro Technology Unlimited

'P.O Box 12106
' 2806 Hillsborough Si
Raleigh. NC USA 27605

(919)833-1458

INTRDDU MTU-BASIC 
MICROSOFT BASIC+USER ORIENTED 

ENHANCEMENTS = MTU-BASIC 
CAN YOU 
• Save and load BASIC programs in either memory image 

or ASCII format? 
• Input COMMANPS and data to BASIC from a disk file as 

well as from the keyboard , i.e . drive BASIC from an ASCII 
" job" file on disk? 

• Execute ANY Disk Operating System command from a 
BASIC program? 

• Redefine the effect of keyboard function keys and display 
legends on the CRT to indicate their present function? 

• Use a lightpen to input actual X, Y coordinates on a 480 
x 256 pixel array in 1/60 second? 

• Obtain very precise coordinate input using a moveable 
crosshair positioned by the cursor keys? 

• Plot high resolution images using screen coordinates or 
floating pOint coordinates wi th the necessary transforma· 
tions and image clipping accomplished automatically? 

• Easi ly extend BASIC's command set with your own ap
plication oriented machine language routine library (up to 
8 at once)? 

MTU-BASIC CAN DO all of the above yet is based on the 
industry standard , Microsoft BASIC. If you are missing even 
one of the above functions , you shou ld find out how an 
MTU-130 computer can make your association with BASIC 
a lot more pleasant and better suited to your special needs. 

The MTU-130 also comes with other standard features that 
most computers offer only as options at extra cost - such 
th ings as 19.6K Bytes/sec sustained disk data transfer rale , 
digitized speech playback , 4 voice music synthesis , 480 x 
256 bit mapped CRT screen display, fiber optic lightpen, 
RS-232 port, two parallel ports, hardware for cassel1e input 
and output, interface for local network , 80K RAM , 18 bil ad
dress bus , 8 bit audio OAC with 1 watt amplifier and a 3 " x 
5 " speaker. 

Shouldn 'l you be using MTU-BASIC on 
an MTU-130 Computer? 

Micro Technology Unlimited 
P.O Box 12 106 

2806 Hillsborough SI 
Raleigh. NC USA 27605 

(9 19) 833·1458 

EXAMPLES FROM MTU-BASIC 
ENTER " TRANSFER3" 

Reads in an ASCI I text fil e as program statements. 
SYSTEM " ASSIGN 1 BASICIN" 

Redirects input from keyboard to disk fi le named BASICIN . 
LEGEND 1, "First ," " Second" 

Relegends function keys 1 and 2 to read " First " and 
" Second" . 

LTPEN F, X, Y 
Sets F = 1 and X, Y to coordinates when lightpen picks 
a pOint . 

GRIN NW$, X, Y 
Displays cross hair and inputs X, Y location of its final posi
tion; NW$ contains the exit key. 

DRAW .0645, 3'Y 
Draw a vector from current location of graphic cursor to 
speci fied coord inates. 

LIB " VGL ," " IGL" 
Select library extensions to be linked to BASIC. 

The base MTU-130-1 S system comes with one single-sided 
double-density 8 " floppy disk, a 12 " green phosphor CRT, 
and MTU-BASIC for $3995. Three other models priced up 
to $4995 contain 1 or 2 single or double sided drives for up 
10 2 Megabytes of storage. 4 Megabyte systems avai lable on 
request. 

We obviously cannot describe ful ly all of the details of the 
MTU-130 here. If you wish to know more about this complele 
desktop computer, call or write for our comprehensive 15 
page descriptive li terature. International requests include 
$5.00 U.S. 

COME TO MTU - for excellence in microcomputing systems. 
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C(500)

UNUSED

TOP

To make room for the variable H, the BASIC

interpreter had to first move the arrays A(), B()

and C( ) higher up in memory, Then it had to

move these arrays again to find room for variable

I. During line 50, the arrays needed to be moved

twice more; first for variable J and then to place

variable K. All this movement caused the second

pause. The more there is to move and the more

variables there to place, the longer the pause

will be.

The second time around in the FOR...NEXT

loop, places for the variables H to J were already

available in memory, so no more pauses occurred.

The pauses, however, started again when the arrays

had to lie moved three times to provide room for

the variables L, M and P in line 80.

In BASIC, each time a simple variable is used

for the first time, all the arrays then in existence

have to be moved up in memory. This catises a

pause in the execution of the program. If a large

number of variables is introduced, these pauses

can accumulate into a sizeable delay. To avoid the

pauses, we have to initialize (that means establish)

all simple variables before we introduce any arrays.

To understand how this improves things,

consider the memory after line 20 in Program 2. It

looked like this:

BOTTOM

SIMPLE VARIABLES

ARRAYS

PROGRAM

H

I

J
K

A(500)

B{500)

C(500)

UNUSED

TOP

This is very different to the appearance of the

memory after line 20 of Program I. When the

program reaches line 40, the variables H to J will

have already been fitted into memory, so that the

arrays will not need to be moved. Therefore the
pauses will vanish. At line 80, new variables will

again have to be placed in memory, which means a

pause while all the arrays move over. You can see

the advantage of predefining all the simple variables

before the arrays.

Systematic Initialization

Taking a systematic approach to the initialization

of variables in a program can prevent a lot of prob

lems. Program 2, rewritten for systematic initializa
tion, might look something like this:

I REM PROGRAM #2 NEW

10 GOSUB 60000 : REM DO INITIALIZATION

20 PRINT "LINE 20

30 PRINT "LINE 30

40 FOR H = I TO 5 :1 = 1

50 = I : K = 1 : PRINT "LINE 50"

60 NEXT I

70 FOR 1 = 1: PRINT "LINE 50"

60 NEXT I

70 FOR I = 1 TO 5 : PRINT "LINE 70"

80 L=1:M=1:P=1: PRINT "LINE 80"

90 NEXT I : STOP

59990 REM

60000 REM INITIALIZE SIMPLE VARIABLES

60010 REM VARIABLES A - E

60020 H = 0:1 = 0:J = 0 : REM VARIABLES F-J

60030 K = 0:L = 0:M = 0: REM VARIABLES K - O

60040 P = 0 : REM VARIABLES P - T

60050 REM VARIABLES U - Z

60100 REM INITIALIZE ARRAYS

60110 DIM A(500), B(500), C(500)

60200 RETURN

This does seem to overdo things for such a

short program, but this approach does have advan

tages for long programs.

1) Use a subroutine for initialization.

There is an obscure advantage of doing initial

ization using a subroutine. You could put equivalent

statements to 60000 - 60200 at the beginning of a

program. The advantage lies in the way that the

BASIC interpreter handles GOSUB and GOTO

commands. When a GOSUB command occurs,

most BASIC interpreters skip to the beginning of

the program. They then look at every line number

(including those of REM statements) trying to find

the line number wanted. Suppose that statements

which are used only once in a program are placed

at its start. There would be a tremendous waste of

time while the interpreter unsuccessfully looks at

these lines each time it searches for the line number

it wants. Placing these lines at the end of the pro

gram makes for a great and simple way of speeding

up your programs. This is particularly true when a

GOTO command is issued from the middle of a

FOR...NEXT loop near the end of the program.

The effect can be demonstrated by using the

following program.

1 REM PROGRAM #3

10 PRINT "LINE 10"

20 REM

30 REM

keep inserting statements until you have about

40 REM's

430 REM

440 FORJ=lTO2500

450 GOTO 470

460 GOTO 480
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C(500) 

UNUSED 

- - - - - -- - - - TOP 

To make room for the variable H , the BASIC 
inte rprete r had to first move the arrays A(), B( ) 
and C() highe r up in memory. Then it had to 
move these a rra ys aga in to find room for variable 
I. During line 50, the arrays needed to be moved 
twice more; first for variable J and then to place 
variable K. All this movement caused the second 
pause. The more there is to move and the more 
variables there to place, the longe r the pause 
will be. 

The second time around in the FOR... EXT 
loop, places for the variables H to J were already 
available in memory, so no Inore pauses occurred. 
The pauses, however, started again when the arrays 
had to be moved three times to provide room for 
the variables L, M and P in line 80. 

In BASIC, each time a simple variable is used 
for the first time, all the arrays then in ex istence 
have to be moved up in memory. This causes a 
pause in the executio n of the program . I r a la rge 
number of variables is introduced, these pauses 
can accumulate into a sizeable delay. To avoid the 
pauses , we have to initialize (that means es tablish) 
all simple variables before we introduce any arrays. 

To understand how this improves things, 
consider the memory after line 20 in Program 2. It 
looked like this: 

- - - - - - - - - - BOTTOM 
PROGRAM 

H 
I SIMPLE VARIABLES 

J 
K 

A(500) 
B(500) 
C(500) 

UNUSED 

ARRAYS 

- ____ -- -- - TOP 

This is ve ry different to the appea rance of the 
memory after line 20 of Program I. When the 
program reaches line 40, the variables H to J wi ll 
have alread y been fitted in to memory, so that the 
arrays wi ll not need to be moved. T he refore the 
pauses will va nish. Atline 80, new va riables wtl l 
aga in have to be placed in tnemory. which means a 
pause while aJllhe arrays move over. You can see 
the advanlage of predefining all the simple va ri ables 
beiore the arrays. 

SystematiC Initialization 
Takin g a systematic approach to th e initialization 

of variables in a program can prevent a lot o f prob
lems. Program 2, rewritten for systematic initializa
tion , might look something like this: 

I REM PROGRAM #2 NEW 
10 GOSUB 60000: REM DO INITIALIZATION 
20 PRINT "LINE 20 
30 PRINT "LINE 30 
40 FOR H ; I TO 5 : I ; I 
50 ; I : K ; I : PRINT "LINE 50" 
60 NEXT I 
70 FOR I ; I : PRINT "LINE 50" 
60 NEXT I 
70 FOR I ; I TO 5 : PRINT "LINE 70" 
80 L; I : M ; I : P ; I : PRINT " LINE 80" 
90 NEXT I : STOP 
59990 REM 
60000 REM INITIALIZE SIMPLE VARIABLES 
600 I 0 REM VARIABLES A - E 
60020 H ; 0 : I ; 0: J ; 0 : REM VARIABLES F -J 
60030 K ; 0 : L ; 0: M ; 0 : REM VARIABLES K - 0 
60040 P ; 0 : REM VARIABLES P - T 
60050 REM VARIABLES U - Z 
60100 REM INITIALIZE ARRAYS 
60 II 0 DIM A(500), B(500), C(500) 
60200 RETURN 

This does seem to overdo things for such a 
short program , but this approach does have advan
tages for long programs. 

1) Use a subroutine for initialization. 

There is an obscure adva ntage of doing initial
ization using a subroutine . You could putequivalent 
statements to 60000 - 60200 at the beginning o f a 
program. The ad vantage lies in the way that the 
BASIC inte rpreter handles GOSUB and GOTO 
commands. When a GOSU B command occurs , 
most BASIC interprete rs skip to the beginning of 
the program. They then look at every line number 
(including those of REM statements) trying to find 
the line number wanted. Suppose that statements 
which are used o nl y once in a program are placed 
at its start. There would be a tremendolls waste o f 
time while the interpreter unsuccessfull y looks at 
these lines each time it sea rches for the line number 
it wa lllS. Placing these lines at the end of the pro
gram makes for a great and simple way of speeding 
up you r programs. This is particularly true when a 
GOTO command is issued from the middle of a 
FOR.. . EXT loop nea r the end of the program. 

The effect can be demonstrated by using the 
followin g program. 

I REM PROGRAM #3 
10 PRINT "LINE 10" 
20 REM 
30 REM 
... .... keep inserting statements until you have about 

40 REM's 
430 REM 
440 FORj; I TO 2500 
450 GOT0470 
460 GOT0480 



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 !...5349.00
fit Tested with 16K RAM 329.00

Bare hoard, manual & hard-to-get parts... 99.00

PET interface kit. Connects ihe 32K RAM board

toa4Kor8KPET $ 69.00

See our full-page ad in

BYTE and INTERFACE AGE

wabasK

8" or 5V*" flexible diskettes certified lOO^e error

free with manufacturer's 5-year limited warranty

on all 8" media. Soft-sectored in boxes of 10.

5'/j" available in 10-sector.

(Add $3.00 for plastic library cases)

fi" single sided, single density $ 27.50

8" single Sided, double density 35.50

8" double sided, dmible density 45,50

5'/<" single sided, single density 27.50

5W" single sided, double density 29.50

5 '/*"single sided, double density, 10-secior j 29 50

TERMS: Minimum order SIS.00. Minimum ship

ping and handling S3.00. Calif, residents add 6%

sales lax. Cash, checks. Mastercard, Visa and pur

chase orders from qualified firms arc accepted.

(Please allow two weeks for personal checks to

clear before shipment.} Product availability and

pricing subject to change without notice.

INTERNATIONAL ORDERS: Add 15% to pur

chase price for all orders. Minimum shipping

charge is $20.00, Orders with insufficient funds

rill be delayed. Excess funds will he relumed

uilh your order. All prices are U.S. only.

PAPER TIGER

PRINTERS
IDS460G9x9Dot Matrix Printer $890.00

IDS 56OG Wide Carriage Printer 1099.00

TERMINALS
ADDS Viewpoint S5f>9.00

!cIcVidco9IO 579.00

TclcVidco 912C 679.00

TcleVidco 92OC 729.00

TclcVidco 950 929.00

8" DISK DRIVES

Shugart801H $399.00

NEC FD1160 (double sided) 569.00

DYNAMIC RAMS

41161200ns) set of 8 S24.00

4IM(64Kxl) S1H.O0

comPUTER Devices

IS3O w.couins ave.

ORAHGE, Cfl 99668

(714)633-7980

- —CONTROL!!!

We have a complete and affordable controller development
system.

The controller board: MMC/03 comes with IK RAM, 2K

EPROM socket, 2 6522s, 6503 CPU. Uses any AC or DC
power supply.

Kits from $89.00, assembled and tested from SI 19.00.

IN-CIRCUIT EMULATOR: better than an EPROM simula
tor. Works with any 6502-based system including Apple
PET, AIM, KIM, SYM, OSI. Not $5,000.00 but under
SI 00.00!

EPROM programming adaptor: complete with software
driver, programs any 24-pin +5V EPROM including 2532s.
Battery powered: S40.00, with AC power supply: $50.00.

See COMPUTE! April 1981 for Eric Rehnkes review.

Call or write us for more information:

R. J. Brachman Associates, Inc.
P.O. Box 1077

Havertown, PA 19083
(215)622-5495

Coming soon: The MMC/02, complete with ICE: 1 K RAM
6K EPROM; or 3K RAM, 4K EPROM.

Registered TM-Apple-Apple Computer Co.,
PET, KJM-Commadore. AIM-Rockwell In
ternational SYM-Synertek

■ lay te turn .■*.■■ 60- :-.■■•■ - n-<---:

* Double density graphics, large n/tttf display

* LOAOIno tit] Sunn] or vigil programs to HIMtta or diskette

* Mine complete programs Included - Breakout, SpaceWar, AntlAlrcraft,

* tc«pre«en«11* SO* j>ig( imruil

■ for OLD, VtV or 4.0 ROMS ■it* 8> of inni> U.S. S CANADA rORCl

VIGIL for PET/C6H on Clisettr or diskette m/9 programs . 13S - .1*0

VIGIL (or VIC on cassette (retires H aircry eipsnder) 135 140

VIGIL User's -'-■,-.,.' IrffuMlBlf with iolt.ire Order) 110 112

VIGIL Irrterpretpr Listing (650? Hjsenbler Lingujjel fZS 130

PET

PET* APPLE II USERS TlNY PASCAL

• LIME EDITfa - creates, -odlffei ind nafntalm sourer language
• COHPILER - convert! your lource to an enecuUble P-code fonlat.
• IvTEaPRETES . eneeutes conplled P.code. Futures built-in TRACE.
• C»E£-0f ,VHILE-OC,IF-THEN-ElSE, REPEAT.UKIILTCR-I0/CCWN10 POOC FWC
• Graphics version nas "ore: GRAPHICS,PLOT,POINT,TEIT Daft ass SCfl
APPLE II tiis lores I hlres-COLOS. twUp«[CS,nC0LO«,HPi.0T,ri)L and TONE

FOflEIGN

...»0
....165
...MO
...l»5

....150

'IKV Pascal User's Mtrual IrefundaOle ■ith~sof~tMre'orderi!!^^ii6 J[?
TINT Pascal (SO? Interpreter Listiro-CJUPHICS
TINT Cased 6501 Interpreter Liiting-NOH-GRAP

i.u' .rirL am i,

U.S. t CAJi»D«
TINT Pascal PIUS* MAPM1CS PET 3!I NtK/t.O ROW diskette 150
TINY PasCSl PLUS- GRAPHICS PET 3« U£w/«,0 ROW
TINY PjsCjI PLUS* GRAPHICS APPLE It WK ind DOS 3,2/3,3...

TINY Piscal N0N-GP1PHICS PET 16(/3?( NEv/4.0 BCfS dliiette
TINT Pascal NON-GRAPHICS PET ittnn ulM/t.a ROMS cassette
TINT Pascal NOH-GflAPHlCS APPLE [I 1«/4BI and OOS 1.7/J,3.

order)

155...
S5O...

135...

HO...
135...

no...

Plu:

GRAPHICS

Tiny basic compiler - pet T^-^- —

* true conpiter Ihjt turns rour BASIC p

Subset of PET BASIC exiles to 650?
Into fast mjchlr

full floating point capabilities ire furetlons.
Cc^pller listing optional «1tn 161 version llncludt
Can losd coined NCHInr code an/«tiere In rtmory.

-1th softwire order) 110......,!,]

PET MACHINE LANGUAGE GUIDE

KJMe ea^^^fol^^^l^Se^if^Tof^ET^bunirn 4"° ™
PET X1CHINE LANGUAGE GUIDE for OLD. NEK Or 4.0 RONS ".'.*'. .*(9^?*. .™ | "*

iiiiiii!
::

!!
ABACUS SOFTWARE

P. 0. Box 7211 r lnclU()B •*•'•"'
Grand Rapids, Michigan 49510 t*«i. wr,, ordl^'r Nr«*-

SIB/ 241-551O VtSA'
pt![J for «U Internatiorul
■one/ order or bartcjrd:

BETA 32K BYTE EXPANDABLE RAM FOR 
6502 AND 6800 SYSTEMS 

AIM 65 KIM SYM PET 544·8US 
Plug compatible with the AI~I -65 ISYM expan· 
sion connector by w ing a right angle conm!C· 
tor (supplied). 
Memory board edge connector pIH~\ into the 
6800 544 bus. 
Connects to PET usi ng an adaptor cable. 
Uses +5V only, supplied ffom the host com· 
puter. 
Full documentat ion. Assembled and te>ted 
boa rds are guaranteed fO f one full year. 
Purchase p rice is fu lly refundahle if board is 
retu rned undamaged within 14 days. 

Assembled w ith 32K RAM ... .. .. . $349.00 
& Tested with 16 K RAM .. .. ..... 329.00 
Ba re board, manual & hard·to-J.:el parts.. 99.00 
PET interface kit . Connects the 32K RAM board 
10 a 4K orSK PET. .. .. .. . .. . . ... . .. $ 69.00 

See our full-page ad in 
BYTE and INTERFACE AGE 
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a" or Sv." nexible diskcllH certified 100'1, error 
fret with manufacturer's S'year lim ited warranty 
on all 8" media . Sofl-seclored in boxes o f 10. 
5';''' availabk in IO-sector. 

(Acid $3.00 fo r plastic library c(J$('$) 
8" single sided. single den.~ity . .$ 27 .50 
8" single ~ ided, double density. ....... 35 .50 
S" double sided . double density.. 4!UO 
5 1/ . " single sided. single densil;·......... 27 .50 
5 1/ .' sin2ie sided . double density 29.SO 
SV."si ngle sided. double density. IO·seclo IS29 .SO 

: Minimum order SI5 .00. Minimum Ship. 
and handling S3 .00. Cali f. residenls add 6"
lax . Cash, checks, Mastercard, Visa aod pur· 

o rders from qualified firms arc accepted . 
allow twO ..... ecks fOt ~tsonal checks to 

shipment .) Product availabililY and 
subject to change without oOl ice. 

INTERNATIONAL ORDERS: Add 15 fJ. In pur
chose pri('r fo r af! orders. Minimum ~hippillg 

dlarfI,(' b $20.00. O rdf'T.' u·ith iruul/irierll fu nds 
will 11(' dt'layed. EX('i'Sf f und., w/rJ iJe ff'l lIrru'd 
l.-iIIl your ordt'r. All "rice., arr U.S. nn/y. 

PAPER TIGER 
PRINTERS 
IDS 460G 9x9 Dot Matrix Printer ....... S890.00 
IDS 560G Wide Carriage Printer 1099.00 

TERM I NALS 
AD I>S Viewpoint .. 
TeleVideo 9 10 . .. . 
TdeVideo 912C .. . 
TeleVideo 920e . 
Tete Video 950 

8" DISK DRIVES 

S569.OO 
519.00 
679.00 
729.00 
929.00 

ShugarlB0 1R.. 5399.00 
NEC FD ll60 (double sided) ........... .. . 569.00 

DYNAM IC RAMS 

4 11 6 (200ns) ... . .. . . SCI of 8 ......... S24.00 
4164 (64Kx I) .. .. .. .... .. SI8.00 

--- - ----CONTROL! !! - --------... 

We have a complete and affordable controll er development 
system. 

The controll er board : MMC/03 comes wi th lK RAM , 2K 
EPROM sockel, 2 6522s, 6503 CPU. Uses any AC or DC 
power supply . 
Kits from S89.00, assembled and tested from S I1 9.00. 

IN·CIRCUIT EMULATOR : beller Ihan an EPROM simula· 
tor. Works with any 6502·based system including Apple, 
PET, AIM, KIM , SYM, OSI. NOI S5,OOO.00 bIOI under 
SIOO.OO1 

EPROM programming adaptor : complete with software 
driver, programs any 24-pin +5V EPROM including 2532s. 
Batlery powered: S40.00, with AC power supply : S50.00. 

See COMPUTE! April 198 1 for Eric Rehnke's rev iew. 

Call or write us for more infonnation: 

R. J. Brachman Associates, Inc. 
P.O. Box 1077 

Havertown, PA 19083 
(2 15) 622-5495 

Coming soon : The MMC/02, complete wit h ICE: I K RAM. 
6K EPROM : or 3K RAM, 4K EPROM. 
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470 GOTO 460

480 NEXTJ

490 PRINT "490"

This is a short timing loop involving three inter

linked GOTO statements. Measure the time it

takes for the program to go between the two PRINT

statements using the second hand of your watch.

Now remove the REM statements and place them

at the end of your program. Time again and notice

the difference.

On my APPLE, the timing was 28 seconds with

the RF.M's at the beginning compared to eight

seconds with the RF.M's at the end. Quite a time

saving. Shifting the initialization statements of

your program can have the same effect. This also

works the other way. If you have a subroutine that

you use often, then place that at the beginning of

the program. That way the BASIC, interpreter can

find it quickly.

2) List the variables in groups.

The main advantage of grouping the variables

(A to E, F to I, etc.) on separate lines is that it be

comes easy to determine if a variable has already

been used.

It is not as obvious as you might think to deter

mine whether or not a variable has already been

used in a program. Consider a long program which

uses variable YES at its beginning, and variable

YEAR near its end. Many BASIC interpreters

consider (since these two variables have the same

two starting letters) that they must both be equal to

the variable YE. This means that, although you

intended the two variables to be different, they are

actually being treated as the same game by t-he

interpreter. Spotting a conflict like this can absorb

a lot of time. However, if you put all variables in

one location, then you are more likely to spot pos

sible conflicts in names.

Declaring (initializing) all the variables at the

beginning of a program can decrease the number

of Strange pauses in the middle of a program. It

also decreases the chance of accidentally gelling

two independent variables with the same name. C
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470 GOT0460 
480 NEXT J 
490 PRINT "490" 

T his is a sho rt timing loop in vo lving three inte r
linked GOTO sta tements. Measure th e tim e it 
takes fo r the progra m to go be tween the two PRI NT 
statements using the second ha nd o f your watch. 
Now remove the REM sta te me nts and place them 
<H th e e nd o f yo ur program. Time aga in a nd no tice 
th e diffe rence. 

On my APPLE, the timing was 28 seconds with 
th e REM 's at the beginning compared to e ight 
seconds with th e REM 's at the end . Quite a tim e 
sav ing. Shifting the initiali za tio n sta tements o f 
your program can have the same effect. This a lso 
works the othe r way. If yo u have a subroutine tha t 
you use o ften , then place that a t the beginning o f 
th e progra m. Tha t way th e BAS IC inte rprete r can 
rind it quickl y. 

2) List the variables in groups. 

The main advantage o f gro uping the variables 
(A to E, F to I, e tc.) on se pa ra te lines is that it be
cOlll es easy to de te rmine if a va riable has a lread y 
been used . 

It is not as o bvio us as yo u mi g ht think to de te r
mine whether o r not a va riable has alread y been 
used in a prog ram . Conside r a lo ng program which 
uses va ri able YES a t il s beginning , and va riable 
YE A R nea r its e nd. Ma ny BAS IC inte rpre te rs 

co nside r (since these lWO va riables have th e same 
two sta rting le tte rs) lha l th ey must bo th be equal to 
th e va riable YEo T his mea ns I ha t, a ltho ug h yo u 
intended the twO va riables to be diffe ren t, they a re 
actu a ll y be ing trea ted as th e same game by th e 
inte rprete r. Spo tting a connict like this call abso rb 
a IOl o f time. H oweve r , if YO LI put a ll va riables in 
o ne locatio n , the n you a re mo re likely to spo t pos
sible confli cts in names. 

Decla rin g (initializing) a ll th e va riables a t th e 
beginning of a prog ra m ca n d ecrease th e numbe r 
o f stra nge pauses in the middle o f a prog ra m. It 
a lso dec reases th e chance o f accide nta ll y getlin g 
lwO inde pendenl variables with the same na me . © 
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How Random

Are Sequences

Of Random

Numbers?
Brian J. Flynn

Vienna, VA

Chance is a word void of sense; nothing can exist without

a cause. — Voltaire

Editor's Note: RND is one of the more intriguing aspects

of computers: how do you generate accidents in a world

dedicated to logic? Though Mr. Flynn analyzes the TRS-

80 RND here, his approach and methods are applicable

to any RND analysis. -— RM

You turn on a Model I TRS-80 and key in "PRINT

RND (0)." The response is ".768709." You key in

the same command. The response this time is

".781397." You do this again, and again, and again.

Using a FOR NEXT loop, suppose you generate a

"random" sequence of 1,000 numbers. Or perhaps

you generate 10,000. Or maybe even 100,000.

Have you ever wondered how such "random"

sequences of numbers are?

Before performing a statistical experiment a

short while ago, I wanted to make sure the TRS-80's

random number generator was a good one. So I

examined its degree of randomness using a few

popular statistical tests and a few common sense
indicators.

But before discussing these, first note that the

phrase "a random number" is used popularly to

denote a member of a "random sequence" of fig

ures. Strictly speaking, however, the adjective

"random" should modify only "sequence," unless

we happen to be concerned with the digits which
comprise a number. This is because 0.768709 is

not any more or any less random than 0.5 or

0.372 or any other positive fraction. Each occurs

with zero probability in the selection of one number

from the infinitely dense continuum of fractions
from 0 to 1.

Executions of RND (0) on the TRS-80 generate

rational numbers between 0 and 1, inclusive. "Ra

tional," in this case, does not mean sensibility, but

rather means that the fraction is expressible as a

ratio of two integers. For instance, 0.625 is equiva

lent to 5/8. And the "ratio-nal" number 0.768709,

from above, equals 768709 divided by one million.

Fractions generated by RND (0) are supposed to be

distributed in roughly uniform fashion as in Figure

1. Almost as many fractions should fall between 0

and 0.1 as between 0.1 and 0.2, and so on.

How close to uniformity are distributions of

TRS-80 fractions? From machine-off to machine-on

position, 100,000 executions of RND (0) generate

the spread shown in Table 1. Non-TRS-80 owners

may want to use the BASIC program listed here to

see how well the random number generators on

their machines compare.

The distribution in Table 1 is highly, but not

perfectly, uniform. Less than perfect uniformity,

however, is desirable. For if exactly 10,000 figures

fell into each category, then the mechanism that

generated this spread would seem awfully mechan

ical, too good to be true. While a good random

number generator may father a perfectly uniform

distribution, the probability of this is very low.

Just how close to uniformity should the distri

bution of fractions be? The chi (pronounced "ki")

square goodness-of-fit statistic provides an answer:

X2 =

l^^ir

is the Greek capital letter sigma, for sum; k is

the number of categories, also called cells or inter

vals; 0j is the number of fractions observed in the

i1' interval; and Es is the number expected. In our

case, K= 10 and Ej= 100,000/10 = 10,000.
Let's reveal the mystery of the formula. First,

Oj-Ej is the deviation of the expected from the

actual number of observations for category "i."

Next, this deviation is squared because (Oj-E;) = 0.

Finally, the squared deviation is divided by Ej to

give equal importance to each category in cases

where the E,'s are different from one another. To

clarify this last point, let E, = 500 and E.,= 1,000

for the two-interval case. If 0[ and 02 are 10%

higher than E, and E2, respectively, then (0,-Ej)2

= (550-500)L> = 2,500 and (02-E2)2 =
(1,100-1,000)- = 10,000. The second squared

deviation is four times the first. Now, weighting

each squared deviation relative to expected

number, (0,-E,)-/E, = 2,500/500 = 5 and (<).,-E.,)2/

E2 = 10,000/1,000 = 10. The second term is now
only twice as large as the first, just as E2 is twice as
large as Eh

X2= 12.07 for 100,000 executions of RND
(0), grouped into 10 cells. As Figure 2 shows. 10%

of all values in a chi-square distribution with nine

degrees of freedom {number of cells minus one)

are less than 4.2 and 10% are greater than 14.7.

Our value does not fall within either of these ex-
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dedicated to logic? Though Mr. Flynn analyzes the TRS-
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You turn on a Modell TRS-80 and key in "PRINT 
RND (0)." The response is ".768709." You key in 
the same command . The response this time is 
". 781 397." You do this again, and again, and again. 
Using a FOR NEXT loop, suppose yo u generate a 
"random" sequence of 1,000 numbers. Or perhaps 
yo u generate I 0,000. Or maybe even 100,000. 
Have you ever wondered how such "randoill" 
sequences of numbers are? 

Before perfo rming a statistical ex pe riment a 
short while ago, I wanted to make sure the TRS-80's 
random number gene rator was a good one. So I 
examined its degree of randomness using a few 
popular statistica l tests and a few common sense 
indicalors. 

But befo re discussing these, first note that the 
phrase "a random number" is used popularly to 
denote a member of a "random sequence" of fig
ures. Strictly speaking, however, the adjective 
"random" shou ld modify only "sequence," unless 
we happen to be concerned with the digits which 
comprise a number. This is because 0.768709 is 
nOl any more or any less random than 0.5 or 
0.372 or any other positive fraction. Each occu rs 
with zero probability in the selection of o ne number 
from the infinitely dense continuum of fractions 
from 0 lO I. 

Executions of RN 0 (0) on the TRS-80 gene rate 
rational numbers between 0 and I, inclusive . "Ra
tional," in this case, does not mean sensibilil)', but 
rathe r means that the fraction is expressible as a 
rat io of two integers. For instance, 0.625 is equiva-

lent to 5/8. And the "ratio-nal" number 0.768709, 
from above, equals 768709 divided by one million. 
Fractions gene rated by RND (0) are supposed to be 
distributed in roughly uniform fashion as in Figure 
I. Almost as many fractions sho uld fa ll between 0 
and 0. 1 as between 0.1 and 0.2, and so on. 

How close to uniformity are distributions of 
TRS-80 fractions? From machine-off to machine-on 
positio n, 100,000 executions of RND (0) generate 
the spread shown in Table I. Non-TRS-80 owners 
may wantlO use the BASIC program listed here to 
see how well the random numbel' generators on 
their machines compare. 

The distribution in Table I is highl y, but not 
pe rfectly, uniform. Less than perfect unifo rmity, 
however, is desirable. For if exactly 10,000 figures 
fell into each category, then the mechanism that 
generated this spread would seem awfully mechan
ical, too good to be true . While a good random 
number generator may father a perfectly uniform 
distribution , the probability of this is very low. 

Just how close to uniformity should the distri
bution of fractions be? The ch i (p ronounced "ki") 
square goodness-of-fit statistic provides an answer: 

2 k 2 
X =z (Oi-Ei) 

i=-l E; 

is the Greek capita lleuer sigma, fo r sum; k is 
the number of categories, also called cells or inter
vals; 0; is the number of fraction s observed in the 
ilh inle rval; and Ei is lhe number expected . In our 
case, K = 10 and E; = 100,00011 0 = 10,000. 

Let's reveal the mystery of the formula. First, 
O;-E; is the dev iation of the expected from the 
actual number of observations for ca tegory "i." 
Next, this deviation is squared because (O;-E;) = O. 
Finally, the squared deviation is divided by E; to 
give equal importance to each ca tegory in cases 
where the E;'s are different from one another. To 
clarify this last point,let E1 = 500 and E2= 1,000 
for the two- interval case. [f Ol and O2 are 10% 
highe r than E1 and E2, respectively , then (01-E1 )2 
= (550-500)2 = 2,500 and (02-E2)2 = 
(1, 100-1 ,000)2 = 10,000. The second squared 
de viation is four times the first. Now, weighting 
each squared deviation relative to expected 
number , (0 1-E1 )2/E, = 2,500/500 = 5 and (02-E2)21 
E2 = 10,000/ 1,000 = 10. The second term is now 
only twice as large as the first,ju st as E2 is twice as 
large as E,. 

X2 = 12.07 for 100,OOOexecutionsofRND 
(0), grouped into 10 cells. As Figure 2 shows, 10% 
o f all values in a chi-squa re distribution with nine 
degrees o f freedom (number of cells minus one) 
a re less than 4.2 and 10% are greater than 14.7. 
O ur va lue does not fall with in either of these ex-
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treme percentiles. The sequence of fractions can

not, therefore, be accused of non-randomness on

the basis of this test alone.

One test, however, is not conclusive evidence

of randomness. The X2 test performed on 100,000
numbers may suggest global randomness while

hiding locally non-random behavior. For example,

the distribution of the first 500,000 numbers gen

erated by RND (0) may be skewed towards 0 while

the distribution of the second 50,000 is skewed

towards 1. The two distributions added together

may appear uniform. To uncover such deception,

the X~ test is performed on each successive block

of 10,000 fractions, and on each cumulative block.

Table 2 shows that the TRS-80 random number

generator produces an acceptable X value in each

case examined.

Batteries of statistical tests such as the chi-

square will never prove that a random number

generator is a good one, however. But they may

diminish doubt, for each passed test boosts confi

dence in the quality of the generator. To strengthen

or shatter this faith, sequences of TRS-80 fractions

are now "RUNS" tested.

Let's explain this procedure using a list of

Presidents of the United States and their political

parties. We start with Franklin Pierce to avoid the

Whigs and Federalists before him.

D

D

R

R

R

R

R

R

D

R

D

R

R

R

PRESIDENT

Woodrow Wilson

Warren G. Harding

Calvin Coolidge

Herbert Hoover

Franklin D. Roosevelt

Harry S. Truman

Dwight D. Eisenhower

John F. Kennedy

Lyndon B.Johnson

Richard M.Nixon

Gerald R. Ford

Jimmy Carter

Ronald Reagan

PRESIDENT

Franklin Pierce

James Buchanan

Abraham Lincoln

AndrewJohnson

Ulysses S. Grant

Rutherford B. Hayes

James A. Garfield

Chester Alan Arthur

Grover Cleveland

Benjamin Harrison

Grover Cleveland

William McKinley

Theodore Roosevelt

William Howard Taft

Are Democrats (D) and Republicans (R) ran

domly distributed here? Notice the string of six Re

publicans from Lindoln to Arthur. And notice that

Grover Cleveland appears twice! Let's compare

your guess to the probabilistic answer of the Runs
Test. We first count the number of runs of Demo

crats or Republicans:

DDRRRRRR DRD RRRDRRR

D

R

R

R

D

D

R

D

D

R

R

D

R

1 345

DD R .DJ), RR D R

9 10 11 12 13 14

A run is a succession of identical symbols

followed and preceded by the opposite symbol, or

by no symbol at all. There are 14 runs in our se

quence. The essence of the Runs Test is to deter

mine if this number is "too many," or "too few," or

"about right." "Too many" runs is best exemplified

by a sequence where Democrats and Republicans

perpetually alternate: D R D R D R ... and so on. It

is highly unlikely that a random sequence will

follow a pattern so mechanical. "Too few" runs, on

the other hand, is exemplified in its most grievous

form by a sequence of all Democrats or all Republi

cans: R R R R R R ... and so on. Again, it is highly

unlikely that a random sequence will display this.

The Runs Test formula (reference 2) is:

-R

N

+ c

, where

2n,n2-N

n, = the number of Democrats

n2 = the number of Republicans

N = nj + n2

R = the number of runs

This leaves "c," which is Yates' factor to make

z's distribution better approximate a normal curve.

Specifically,

c= +0.5 if R<2n,n2/Nandc= -1.5 if R>2n,n2/N

Actually, the z-formula is supposed to be used

only if n, and/or n2 is more than 20; a special table

is used otherwise. For our example, however, the

table and the formula give the same result. We

march with z to demonstrate its use.

In calculating z, first note that 2ii|iWN =

2*10*17/27 = 12L.5926. With R= 14, c= -1.5.
Therefore:

2*10*17

27
-14 -1.5

= -0.04.

*1O*I7 2*10*17-27

27 27*27-27

We reject with 95% confidence the assumption

that a sequence is random whenever z = 1.96 or
more. Since our calculated value is less than this,

the Runs Test won't allow us to call the sequence of

political parties non-random.
To "Runs" test a sequence of fractions, replace

the "D's" and "RY with " + V and "-'s." A "-

denotes a fraction below the expected median, 0.5,

and a " + " denotes a fraction above it. For example.

[.3 .7.1 .2 .6] becomes [- + --+]. Executing the

Runs Test on 100,000 TRS-80 fractions, and on

blocks therein, gives the results shown in fable 2.

Each sequence appear random.
The computer program also generates lour
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treme percentiles. The sequence of fractions can
not, therefore, be accused of no n-randotnness on 
the basis of this test alone. 

One lest, however. is not conclusive evidence 
of randomness. The X2 test performed on 100,000 
numbers may suggest global randomness while 
hiding locall y non-random behavior. For example, 
the d istribution of the first 500,000 numbers gen
erated by R 0 (0) may be skewed towards 0 whi le 
the distribution of the second 50,000 is skewed 
towards I. The two distributions added together 
may appear uniform. To uncover such deception, 
the X' test is performed on each successive block 
of 10,000 fractions , and on each cumulative block. 
Table 2 shows that the TRS-80 random number 
generator produces an acceptable X2 value in each 
case examined. 

Batteries of statistical tests such as the chi
square will never prove that a random nUlllber 
generator is a good one, however. But they may 
diminish doubt, for each passed test boosts confi 
dence in the quality of the generator. To strengthen 
or shaller this faith, seq uences ofTRS-80 fractions 
are now " RUNS" tested. 

Let's explain this procedure using a list of 
Presidents of the United States and their po litical 
panies. We stan with Franklin Pierce to avoid the 
Whigs and Federalists before him . 

PRESIDENT PRESIDENT 

Franklin Pierce D Woodrow Wilson D 
James Buchanan D Warren G. Harding R 
Abraham Lincoln R Calvin Coolidge R 
Andrew Johnson R Herbert Hoover R 
Ulysses S. Grant R Franklin O. Roosevelt D 
Rutherford B. Hayes R Harry S. Truman D 
James A. Garfie ld R Dwight D. Eisenhower R 
Chester Alan Arthur R John F. Kennedy D 
Grover Cleveland D Lyndon B.Johnson D 
Benjamin Harrison R Richard M. Nixon R 
Grover Cleveland D Gerald R. Ford R 
William McKinley R Jimmy Carler D 
Theodore Roosevelt R Ronald Reagan R 
William Howard Taft R 

Are Democrats (D) and Republicans (R) ran
domly distributed here? Olice the string of six Re
publicans from Lindoln to Arthur. And notice that 
Grover Cleveland appears twice! Let's compare 
your guess to the probabilistic answer of the Runs 
Test. We first count the number of runs of Demo
crat.s or Republicans: 

DD RRRRRR D R D, RRR D L~~ -- ---------------
, '-v--' 

2 345 6 7 8 

,QJ! R ~ RR D R ----.--
9 10 II 12 13 14 

A run is a succession o f identica l symbols 

fo llowed and preceded by the opposite symbol, or 
by no symbol at all . There are 14 runs in our se
quencc. The essence of the Runs Test is to dete r
Inine if this number is "too many," o r "too few," or 
"about right. " "Too many" runs is best exemplified 
by a sequence where Democrats and Republicans 
perpetuall y alternate: 0 R 0 R 0 R ... and so on. It 
is highl y unlikely that a random sequence wi ll 
follow a pallern so mechanica l. "Too few" runs, o n 
the other hand, is exemplified in its most gri evous 
form by a sequence of all Democrats or all Republi
cans: R R R R R R ... and so on . Again, it is high ly 
unlikely that a random sequence will display this. 
The Runs Test formu la (reference 2) is: 

z= /¥ -RI +c 
, where 

n, ;;; the number of Democrats 
n2 = the number of Republicans 
N = n, + n2 
R = the number of runs 

Th is leaves "c," which is Yates' factor to make 
z's distribution beller approximate a normal curve. 
Specifically, 

c = + 0.5 if R <2n,n2/N and c = -1.5 if R >2n ,nzIN 

Actuall y, the z- formula is supposed 10 be used 
only if n J ,md/or n1 is more than 20; a specia l table 
is used ot.herwise. For our example , however , lhe 
table and the formula give the same result. We 
march with z to demonstrate its use. 

I n calculating z, first note that 2n J n11N = 
2* 10* 17/27 = 12 .5926. With R = 14,c = - 1. 5. 
Therefore: 

z= 12*1
2
0;17 - 14 1 -1.5 

= -0.04. 

-/*10*17 * 2*10*17-27 
27 27*27-27 

We rejcct with 95% confidence the assumption 
lhat a seq uence is random whenever z = 1.96 or 
Blore. Since o ur calculaled value is less than lhis , 
the Runs Test won't allow us to ca ll the sequence of 
political parties non-random . 

To " Runs" test a sequence of fractions, replace 
lhe "D's" and "R's·· with "+ 's" and "- '5." A "- " 
denotes a fractio n be low the expected median , 0.5 , 
and a "+" denotes a fraction above it. For example, 
[.3 .7 . I .2 .6] becomes [- + - - + ]. Executing the 
Runs Test on 100.000 TRS-80 fractions, and on 
blocks therein, gives the results shown in Table 2. 
Each sequence appea r random. 

The compute r program also generates four 
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descriptive statistics useful in evaluating degree of

randomness: mean and variance of the fractions,

and covariance and correlation coefficient of suc

cessive fractions. The expected mean is 0.5, or the

midpoint of the uniform distribution of Figure I.

The expected variance is V\->\ this can be derived

using a bit of integral calculus. Finally, the remain

ing two statistics are expected to be zero since the

elements of our sequence of numbers are supposed

to be independent. Table 3 shows results for the

first three statistics. All conform very closely to ex

pectations.

The X2 test, the Runs Test, and a small battery
of descriptive statistics suggest that RND (0) is a

decent random number generator. But our evi

dence can never be conclusive, and the next test

that we subject the generator to may be the one

that it fails. So:

Be not too presumptuously sure in any business;

for things of this world depend on such a train

of unseen chances that if it were in man's hands

to set the tables, still he would not be certain to

win the game.

Herbert
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TABLE 1

Distribution Of The First 100,000

Fractions Generated By RND (0)

INTERVAL TALLY %OFTOTAL

0.1

0.1 to < 0.2

0.2to<0.3

0.3 to < 0.4

0.4 to < 0.5

0.5 to < 0.6

0.6 to < 0.7

0.7 to < 0.8

0.8to<0.9

0.9

9969

10084

9980

9904

9985

10099

10098

9938

9774

10169

9.97

10.08

9.98

9.90

9.99

10.10

10.10

9.94

9.77

10.17

Uniform Distribution Between

0 And 1

Relative

Frequency

1.0

Figure 1.

0.2 0.4 0.6 0.8 1.0

Fraction

Table 2. Test Results

Cumulative

NumberOf

Fractions X2 Values "RUNS" Values

Generated Block Cumulative Block Cumulative

10,000

20,000

30,000

40,000

50,000

60,000

70,000

80,000

90,000

100,000

13.87

10.16

7.20

4.23

4.99

11.59

5.51

5.35

12.19

5.26

13.87

14.14

6.71

8.55

6.21

10.06

9.77

12.33

10.87

12.07

1.34

0.19

0.03

0.03

1.50

1.47

0.63

0.85

1.40

0.21

1.34

0.80

0.69

0.58

0.16

0.75

0.46

0.73

1.18

1.05

Table 3. Descriptive Statistics

Cumula

tive

Number of

Fractions

Generated

Mean

Block Cumula

tive

Variance

Block Cumula

tive

Covariance

Block Cumula

tive

Expected

Values

10,000

20,000

30,000

40,000

50,000

60,000

70,000

80,000

90,000

100,000

0

0.498

0.499

0.499

0.499

0.502

0.503

0.504

0.501

0.496

0.501

.500

0.498

0.499

0.499

0.499

0.500

0.500

0.501

0.501

0.500

0.500

0.083

0.085

0.083

0.083

0.083

0.083

0.083

0.084

0.084

0.084

0.083

0.085

0.084

0.084

0.083

0.083

0.083

0.083

0.084

0.084

0.083

0

-0.00 1

0.001

■0.001

0.001

-0.000

0.001

-0.001

0.001

0.001

-0.000

.000

-0.001

-0.000

-0.000

-0.000

-0.000

0.000

-0.000

-0.000

0.000

0.000

Relative
Frequency

0.125

Chi-Square Distribution With 9 Degrees Of Freedom

Fieure 2.
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descriptive statistics use ful in evaluating degree of 
randonlness: mean and variance of the fractions, 
and covariance and correlatio n coefficient o f suc
cessive fracti o ns . The expected mea n is 0.5, or the 
midpoint of the uniform distribution of Figure I . 
The expected variance is 1/ 12; this can be derived 
using a bit of integral calculus. Finally, the remain
ing two sta tistics a re expected to be zero since th e 
elements o f our sequence o f numbers a re supposed 
to be indepe nde nt. Table 3 shows results for th e 
first three statistics. All conform very closely to ex
pectations. 

The X2 test, th e Runs T est, and a small battery 
of descriptive statistics suggest that RND (0) is a 
decent random nUlllber gene rator. But our evi
dence can never be conclusive , and the next test 
that we subject th e generator to may be the one 
that it fails. So: 

Be n Oltoo preslimplUo lisly sure in any busin ess; 
for things o f this wo rld depend on slich a tra in 
of unseen chances thal i f it we re in ma n's hands 
to set the ta bles, still he would not be certain to 
win the game. 

He rbe rt 

References: 
1. Knuth, DonaJd E. Th(' Art u[Cumjmler Progra mming. Vol. 2. 

Reading: Addisun-Wesley Publishing Compan y, 1971 . 
2. Langley, Russell. Practim / S tlllisticJ Simlll), Explain ed. 

New York : Dover Publications. Inc. . 1970. 

TABLE I 
Distribution Of The First 100,000 
Fractions Generated By RND (0) 

INTERVAL TALLY % OFTOTAL 

0.1 
0.1 to <0.2 
0.2 to <0.3 
0.3 to <0.4 
0.4 to <0.5 
0.5to <0.6 
0.6 to <0.7 
0.7 to <0.8 
0.8 to <0.9 

0.9 

9969 
10084 
9980 
9904 
9985 

10099 
10098 
9938 
9774 

10169 

9.97 
10.08 
9.98 
9.90 
9.99 

10.10 
10.10 
9.94 
9.77 

10.17 

Uniform Distribution Between 
o And I 

Relative 
Frequency 

1.0 

~~~ 
o 0.2 0.4 0.6 0.8 1.0 

Fraction 

Figure I. 

Table 2. Test Results 

Cumulative 
NumberOf 
Fractions 
Generated 

xl! Values 
Block Cumulative 

"RUNS" Values 
Block Cumulative 

10,000 13.87 13.87 1.34 1.34 
20,000 10.16 14.14 0.19 0.80 
30,000 7.20 6.71 0.03 0.69 
40,000 4.23 8.55 0.03 0.58 
50,000 4.99 6.21 1.50 0.16 
60,000 11.59 10.06 1.47 0.75 
70,000 5.51 9.77 0.63 0.46 
80,000 5.35 12.33 0.85 0.73 
90,000 12 .19 10.87 1.40 1.1 8 

100,000 5.26 12.07 0.21 1.05 

Table 3. Descriptive Statistics 

Cumula-
tive 
Number of Mean Variance Covariance 

Fractions Block Cumula- Block Cumula- Block Cumula-
Generated live live tive 

Expec ted 
0.500 0.083 0.000 Values 

10,000 0.498 0.498 0.085 0.085 ·0.00 1 ·0.001 
20,000 0.499 0.499 0.083 0.084 0.001 ·0.000 
30,000 0.499 0.499 0.083 0.084 ·0.00 1 ·0.000 
40,000 0.499 0.499 0.083 0.083 0 .001 ·0.000 
50,000 0.502 0.500 0.083 0.083 ·0.000 ·0.000 
60,000 0.503 0 .500 0.083 0.083 0.00 1 0.000 
70,000 0.504 0.501 0.084 0.083 ·0.001 ·0.000 
80,000 0 .501 0.501 0.084 0.084 0.00 1 ·0.000 
90,000 0.496 0 .500 0.084 0.084 0.001 0.000 

100.000 0.501 0.500 0.083 0.083 ·0.000 0.000 

Relative 
Frequency 

0.125 

Chi-Square Distribution With 9 Degrees Of Freedom 

0.100 

0.075 

0.050 

Figure 2. 

I0 7c of 
area 
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Features

* 128,000 accessible points arranged in 200 x 640 grfd

* 16K static ram supplies memory mapping of pixels on separate board
* supported through extended Basic commands supplied In ROM
* uses no memory from the existing system
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Program 1.

10 REM EXRMINING THE RRNDOMNESS OF R SEQUENCE OF FRRCTION!

20 REM CHI-SQURRE TEST, RUNS TEST, DESCRIPTIVE STflTISTICS

30 REM BRIRN J. FLVNNJ WINTER 1988^81

40 REM MOD 1! INITIRLIZE

50 GOSUB 1000

60 REM MOD 2: GENERRTE RflNDOM NUMBERS & TRLLV STRTISTICS

7G GOSUB 2000

SB REM MOD 3: PRINT DISTRIBUTION OF FRRCTIONS

30 GOSUB 3000

100 REM MOD 4: PRINT TEST STflTISTICS

11© GOSUB 4000

120 REM MOD 5: PRINT DESCRIPTIVE STRTISTICS

130 GOSUB 5S00

140 END

1000

1018

1028

1030

1040

1050

1060

1070

1080

1090

1100

1110

112©

1130

1140

1158

1166

1170

1180

119G

1200

1210

1220

1230

1240

1250

1260

1270

128Q

1290

1300

1310

1320

1330

1340

1350

1360

1370

1380

1390

1400

1416

1420

1430

1448

REM MODULE 1

REM URRIRBLES

REM NOTE:

REM

REM

REM

REM

REM QBLKC

REM

REM

REM

REM

REM

REM

REM

CUHULf-lTIUE.

RNRLOGUE.

SENERRTE

TEST

I

RN

CELL

BBLK

RBLK

SIGN*

RBLK

REM SBLKS

REM SBLK<i:>

REM 5BLK<2)

REM SBLK<30

REM PBLK

REM F$< >

REM L

REM XBLK

REM FBLK

REM HUM

REM DEN

REM ZBLK

REM El

REM E2

REM E3

REM E4

REM MBLK

REM UBLK

REM CBLK

REM HBLK

REM # OF FRRCTIONS,

DRTR 100000,10000

RERD N,B,I<

REM EXPECTED VRLUES

DRTR .5,-033,0,0

RERD E1,E2,E3,E4

REM IHITIRLIZE

DIM QBLK<K:>,QCUM'::

FOR J=l

FOR J=l

■'BLK' MERNS "BLOCK.' -'CUM-- MEflNS

FOR EUERV ■-BL1C- THERE IS R 'CUM'

N = TOTRL NUMBER OF FRRCTIONS TO

B = NUMBER OF FRRCTIONS PER BLOCK

K = NUMBER OF CELLS FOR CHI SGURRE

> = UECTGR OF CELL COUNTS

NUMBER OF FRRCTIONS GENERATED

RRNDOM NUMBER

INTERURL WHICH R FRRCTION FRLLS INTO

NUMBER OF FRflCTIONS FRLLING BELOW 0.5

NUMBER OF FRRCTIONS FRLLING RBOUE 0.5

u_«. or "i" FOR FRRCTION BELOW OR RBOUE 0.5

NUMBER OF RUNS

■'SIGN*'' OF PREUIOUS FRRCTION GENERRTED

SUM OF FRRCTIONS

SUM OF SQURRED FRRCTIONS

SUM OF PRESENT :■■< PREUIOUS FRflCTIONS

URLUE OF PREUIOUS FRRCTION

UECTOR OF OUTPUT FORMRTS

LINE COUNT

CHI■SQURRE STRTISTIC

CORRECTION FRCTOR FOR RUNS TEST

NUMERRTOR OF RUNS TEST STflTISTIC

DENOMINRTOR OF RUNS TEST STRTISTIC

RUNS TEST STRTISTIC

EXPECTED MERN OF THE FRRCTIONS

EXPECTED UflRIRNCE OF THE FRRCTION-.
EXPECTED COURRIRNCE OF SUCCESSIVE FRRCTION-.

EXPECTED 1ST -ORDER SERIRL CORRELRTION COEFFICIENT

RCTURL MERN

RCTURL URRIRNCE

RCTURL COURRIRNCE

RCTURL CORRELRTION COEFFICIENT
BLOCK SIZE, & # OF CHI-SQURRE CELLS

10

TO K = QBLK C J > =0: QCUM ■; J') =0: NEXT

TO 3=SBL

COMPUTE! 

Program 1. 

10 RE~l E>':Rmt~IHG THE F:RHDO~lt·~ESS OF FI SEOUEt·~CE OF FRACTIOt·6 
20 RHl CHI - SOUARE TEST ., RUt~S TEST ., DESCF: IPTHJE STATI STI CS 
30 RHl BRIA~~ J. FLVt,~t~; telltHER 19 8(1/8 1 
40 RHl ~10D 1: ItH TI ALI ZE 
50 GOSUB 100121 
6121 RE~l ~10D 2 : GEt·~EF:RTE RAt~Dml HU~1E:EF5 .~~ TALL'.... STAT I ST I CS 
70 GOSUB 20121(1 
813 RE~l ~10D 3 : PR ItH D I STr.~ I BUTI Ot~ OF FF;ACTI Ot6 
90 GOSUB 30(10 
11210 RE~l NOD 4: PF~ItH TEST STATISTICS 
11121 GOSUE: 40(1(1 
120 REN ~10D 5: P I~ ItH DESCRIPTIUE STATI STICS 
130 GOSUE: 51210(1 
140 Et~D 

RE~l ~10DULE 1 
RE~l I-lAF: I ABLES 

RE~l t~OTE: .' BLI(·' ~lEANS .' E:LOCI( . ·' ·TUW t'lEAt~S ·TU~lULATI UE • . ' 
RE~l FOF; E')Er,;\, .' BU:., ·' THEF;E I SA ·' CU~l ·' ANALOGUE , 
RE~l t~ = TOTFIL NU~lE:EF: OF FF:r:ICT I CIt·j5 TO GEHEF:FITE 
REN B = t~U~lBER OF FRFICT I otE l"Er.( BLOCK 
RE~l I( = t~U~lBER OF CELLS FOR CH I - SG1UFIRE TEST 
REt'l QBLI« :> = '-lECTOr; OF CELL COUHTS 
RE~l I = t·lUt'1E:Er.: OF FPFICT I ONS GEt·lcr,~nTED 

REt'l Rt·l = Pntl[,ml HUNE:ER 
RE~1 CELL = unER'XIL I.,IH I CH FI FF;FiCT I ot l FALLS UlTO 
RE~l BBLI( = t·lU ~lE:CF: OF FI':FICTIONS FFILLWG BELCII.,I ':',5 
REt'! ABLI ': = t lU~lE:CF: OF FRACTI ONS FALL It~G AE:OI-lE (1 . 5 
F:E~l SIG~N; = " •. " 0;'; " +" FOR rr.(r-ICTIOtl !::CLot,1 OR f'1BO'-lE '3.5 
REt>l f7!8LI< == t"U~lE:Er:~ OF r;:UNS 
RE~l SE:LI( $ = .' S r Gt·U;·' OF PPEI)! OUS FRFICTI Ot·~ GEt·lERFITED 
RE~l SBLI« 1) = SU~l OF FRRCTlotlS 
REt>l S8L~< ( 2 ) == SU~l OF SG'lUFIRED FRACT I o~~s 
RE~l SBLI( (3 ) = SU~1 OF r'F;ESENT >< PF:E'.J IOUS FF;ACT rot-lS 
RE~l PBLI( = '.lALUE OF PF:EU rous FF:I=ICT I Ot~ 
RHI F$( ) = '.lECTOr.: OF OUTPUT FOI"':~lATS 
RE~l L = LItlE COUNT 
RE~l ~<E:LI( = CH I ··-5QUm;:E STrn I ST I C 
REN FBLI( = CORF~ECT I Ot·l FRCTor~ FOI'~ F:Ut·6 TEST 
RE~1 t~Ut'l = t~U~IEr.:FiTOR OF F~lIt·lS TEST STFITI STI C 
RHl DEt~ = DEt·mm ~~ATOF; OF F:Ut·lS TeST STATI STI C 
F:EN Z8L~< == RUt·~S TEST S TnTI STIC 
REt'l El = Ei<F'ECTED ~IEfI~j OF TI ·IE FPF1CTIot4S 
RE~l E2 = Ei':F'ECTED I,JRR I nt-lC[ OF THE FRr-1CT I 0.6 

Jonua/y, 1982.lssue 20 

HlB0 
1010 
1020 
1030 
1134(1 
1050 
1060 
107(1 
1080 
11390 
1100 
111(1 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
119(1 
120(1 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
129(1 
1300 
1310 
1320 
1330 
1340 
1350 
13£,(1 
1370 
1380 
1390 
141210 
1410 
1420 
1430 
1440 

RE~l E3 = D ':F'ECTED COI.JFIF; I FI ~jCe OF SUCCESS ruE FRFiCT I Ot~S 
RE~l E4 = Ei<PECTED IST-ORDEr.~ SEr.: IFIL COF:RELflTIot·l COEFFICIE.n 
RE~1 t>lBLK := ACTUAL ~1EAt" 
RE~l I.JBLI( = ACTUAL I.JflR I FINCE 
RE~l CBLI( = ACTUAL CCII.JFIR I Flt·lCE 
RE~l HBLK = FiCTUFIL CORRELFITI Ot·l COEFF I C I EtH 

RHl # OF FRACTIOt~S ., BLOCI( S IZE., ~~ # OF CHI - SOLIFIRE CELLS 
DATFi 100000, 10(100 ., 10 
READ t·t. B ., K 

RE~l E)WECTED I,JALUES 
DATA .5~. 083 ~ 0~0 
READ EI, E2 ., E3 ., E4 

RE~l ItHTIRLIZE 
DIN QBLK(K ) ,QClIM ( K) 
FOR J=I TO n OBLI( J ) =0: OCU~l ( J :> =(" t~Ei<T 
FOR J=I TO 3 : SBLKCT ) =0 : SClI~lCT :> =O : t4E>':T 



THE
The first truly user-friendly Database Management System available at reasonable cost.

This suite of programs is ideally suited for both the businessman and programmer, for use with the CBM 8032

llimmilUHMIIIIMMHMilMtiMIMIMIIMIMMIMIMIHMMIMMMIMIMH
THE PHNAOCR HEHU

MKMflMMIMIIIIMIIMHIftlllHIMIMMIIMIIIIHMMMtlMIMIHIMMUIIII

BKKUP ft DISKETTE

KAIE/REVISE

BISK DIRECTORY

BWPULATE FILES

tfODUCE SUB-FILES

iffltti fl BISCET1E

WO CHUTE t-EXII T& BASIC

ENTER SELECTION' _

For the Business User

• Uses Menu Options - no programming

experience needed.

• Lets you enter data in the form you wish,

then lets you recall it using any search
criteria.

• Performs predefined calculations on the
record in realtime as record is displayed on
the screen.

• Reports can be produced using any search

criteria and/or arithmetic functions.

• Useful applications can be developed
quickly.

Typical Applications include -

• Inventory Control

• Mailing Lists

• Accounting systems

• Personnel

• Costing

• Gathering test data

• Budgeting

• Scheduling

• Examples of use included on disk supplied.

As Programmers Tool

• Uses standard PET ASCII files.

• Software interface is in Basic and available

to the programmer.

• No special disk formatting so that word

processing or other programs can be stored

on the same disk.

• No ROM Based Security thus no need to

open CPU.

• Fast 'n' key Sort/Merge included.

• Full realtime intra & inter record arithmetic

performed on the screen as record is

displayed.

• Professional software support including

unique security available.

TRY IT!

IF YOU ARE

NOT SATISFIED WITHIN 30 DAYS

WE WILL RETURN YOUR MONEY

$250.00
qvd

CANADIAN MICRO

DISTRIBUTORS LTD.
365 Main St., Milton, Ontario L9T1P7

416 878-7277

DISTRIBUTORS OF:

MUPET • DOUBLE-MUPET • SPOOLER

THE MANAGER • I/O PRODUCTS

THE mArlA[]EA 
The first truly user-friendly Database Management System ava il able at reasonable cost. 

This suite of programs is ideally sui ted for both the businessman and programmer, for use with the CBM 8032 . 

For the Business User 

• Uses Menu Options - no programming 
experience needed. 

• Lets you enter data in the form you w ish, 
then lets you recall it using any search 
criteri a. 

• Performs predefined ca lculations on the 
record in rea ltime as record is displayed on 
the screen. 

• Reports can be produced using any search 
cri teria and/or arithmet ic functions. 

• Useful applications can be developed 
quickly. 

Typical Applications include -

• I nventory Control 

• M ai ling Lists 

• Accounting systems 

• Personnel 
• Costing 

• Gathering test data 

• Budgeting 
• Scheduling 
• Examples of use included on disk supplied. 

CANADIAN MICRO 
DISTRIBUTORS LTD. 

As Programmers Tool 

• Uses standard PET ASCII fil es . 
• Software interface is in Basic and avail able 

to the programm'.!r. 

• No special disk formatting so that word 
process ing or other programs can be stored 
on the same disk. 

• No ROM Based Security thus no need to 
open CPU. 

• Fast 'n' key Sort/M erge included. 
• Fu ll real time intra & inter record arithmetic 

performed on the screen as record is 
displayed. 

• Profess ional software support including 
unique security avail able. 

TRY ITI 
IF YOU ARE 
NOT SATISFIED WITHIN 30 DAYS 
WE WILL RETURN YOUR MONEY 

$250.00 
DI STRIBUTOR S OF: 
MUPET ' DOUBLE ·MUPET • SPOOLER 
THE MANAGER ' I/O PRODUCTS 

365 Main St., Milton, Onta rio L9T 1 P7 
416 878-7277 
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1450 1=0:RBLK=S:RCUN=8:BBLK=0SBCUM=G= 5BLK*=" ":5CUM*=" ":

1466 RBLK=G:RCUM=0s FBLK=@5PCUM=S

1470 REM HERDING

1480 CLS:PRINT TRB'^VEXRMINING THE RflNDOMNESS OF R SEQUENCE OF FRRCTIONS11

PRINT:PRINT"NOTES:"

PRINT" 1. TOTflL NUMBER OF FRRCTIONS TO GENERRTE = " ;N

NUMBER TO PUT INTO ERCH "BLOCK" = "iB

NUMBER OF CELLS FOR CHI-SQURRE TEST = ";K

CHflNGE LINE 1369 FOR DIFFERENT URLUES THflN THESE.

1498

1500

1510

1520

1530

1540

1550

1568

PRINT" 2.

PRINT" 3

PRINT" 4

PRINT

PRINT"HIT 'ENTER-' TO PROCEED."

INPUT"RERDV "1Z

1570 RETURN

2000 REM MODULE 2

2010 REM RfiNDOM FRRCTION

2S20 CLSSPRINT"GEHERRTING FRRCTIONS ...

2G30 RH=RND<65:1=1+1

204© REM CHI-SQUflRE TRLL1,1

2050 REM IDENTIFV THE CELL THRT THE FRRCTION FRLLS INTO

2060 CELL = INTCRN*IO + 1

2870 REM HDD TO CELL COUNT

208© QBLK'XELL::- = QBLKCCELL3 + 1

209© GCUrKCELLiJ = QCUMCCELL5 + 1

2100 REM RUNS-TEST TRLL1.'

21U3 REM RDD TO COUNTS OF FRRCTIONS FRLLING BELOW^flBOUE MEDIRN

2120 IF RN<.5 THEN BBLK ■ BBLK + 1=BCUM = BCUM + USIGN* = "-"
2130 IF RN>-5 THEN RBLK = RBLK * 1SRCUM = HCUM ■+ 1SSIGN* = " + "
214F1 REM RDD TO RUN COUNT, IF RPPRUPRIRTE

2150 IF SIGNS <> SBLK* THEN RBLK = RBLK + 1

2168 IF SIGH* O SCUM* THEN RCUM = RCUM + 1

2170 REM RECORD SIGN

2139 SBLK* = SIGH*

2198 SCUM* ~ SIGN*

220G REM DESCRIPTIUE-STRTISTICS TRLL'/

2210 REM SUM OF FRflCTIONS

220 SBLK-Ci;) = SBLK<15 i RH

scuM';i:> = scumo;> i rn

REM SUM OF SQURRED FRflCTIONS

SBLK<23 = SBLK<2> i RW*RH

SCUM<2> == SCUM<2> + RN*RN
REM SUM OF CURRENT x PREVIOUS FRRCTIONS

SBLKC3) = SBLI«3> ' RN*PBLK

222

2230

2240

2258

2260

2270

2238

2290

2300 REM PREVIOUS URLUE OF FRRCTION NOW EQURLS CURRENT URLUE

2310 PBLK = RN

2320 PCUM = RN

2330 REM GENERBTE RNOTNER FRRCTION, IF RPPROPRIRTE

2340 IF I--B <> INTO'-B::' THEN 2030

2350 RETURN

3008

3018

3020

303©

3846

3050

3068

3878

3080

REM MODULE

REM FORMRTS

F*<1>="

F*<25="

F*<3>="1.

F*<4>«"

F*<5>="

F*C6>="

f*<7:j=">=

NO. Or FRFlCTIONS IN ■'BLOCK' =

NO. OF FRRCTIOHS IN -CUMULRTIUE-- =

DISTRIBUTION OF FRRCTIONS:"

BLOCK

INTCRURL TRLLV '■: OF TOT.

RH <#.###

CUMULRTIUE!l

TRLL1,1 % OF TOT.

###.##"

3090 REN HERDING

66 

1450 
1460 
1470 
1480 
1490 
1500 
1510 
1520 
1530 
1540 
1550 
1560 
1570 

COMPUTE! 

1=0: AE:LK=0: ACUN=(1: BBLI<=0: BCU~l=(1: SBU<$=" ": SCU~l$=" ": S IG~~$=" " 
RBLK=0: RCU~l=(1: PBU:=0: PCU~1=(1 

RE~l HEAD I HG 

January. 1982. Issue 20 

CLS: PR I tH TAB ( 7 ) " D<:At'l I t4 I t'~G THE RFIt'~DO~1t ~ESS OF A SEGjUEt-~CE OF FRACT IONS" 
PRINT: PRIt4T"t40TES: " 
PR I NT" 1. TOTAL t'UNBEr.: OF FRACTI ot4S TO GEt'~ERATE 
PRINT" 2 . NU~lBEF~ TO PUT It4TO EACH "BLOCK / 
PRINT" 3 . NU~18ER OF CELL S FOR CHI-SG1UARE TEST 

= 
= 
= 

" ; t·~ 

I/;E: 
1/;1-< 

PRH~T" 4. CHAt,GE LIt,E 1360 FOR DIFFEREtH ,JALUES THAN THESE. 
PRIt4T 
PRIHT"HIT 'EtHER' TO PROCEED. " 
n4PUT" READ? "; Z 

RETURt4 

2000 r;:E~l t'10DULE 2 

2(120 
203(1 
204(1 
2[15(1 
2£16(1 
2070 
20E:£1 
209(1 
2100 
211(1 
212(1 
213(1 
214(1 
2 150 
2160 
2170 
2 180 
2190 
2200 
2 21(1 
2220 
2230 
2240 
2250 
2260 
2270 
228(1 
2290 
2300 
2310 
2320 
2330 
2340 
2350 

CLS : pr;: HH"GEt~EPF:i!t~G FI':FICTIOt·~S , .. 
F: t ~=F.:tm «(1) : I = I -' ·1 

REt'l cl·n - SQUFiRE TALL',' 
REN IDEtHIF'.,.' THE CELL THfiT THE Ff':FfCTI OH FALLS !tHO 

CELL = nn ( ":t'~* I < ) + 1 
RE~l ADD TO CELL COUtn 

QE:Lt«CELL ) ::;: OE:LI«(CELL ) -{- 1 
QCUt-1 ( CELL ) = OCUt-1 (CC:LU + 1 

RE~l RlIt·lS- TC:ST TALL',' 
pal ADD TO COUHTS OF Fr.:FICTI (INS FFILL H~G BELOl,.I/AE:CI ')E ~lED I Fit' 

I I" Rt·l<. 5 THEt·~ BE:LI< = E:BLI< + 1: E:CU~l = BCU~l + 1: S I Gt4$ = " " 
I I" F,N;' . 5 T!-IEt! f il,:LI< = fIBLI< ... 1: ACU~l = ACU~l ... 1 : S I Gt'~$ = "+" 

F:Et-1 ADD TO F'lIt·~ COllt-H ., I F nF'~'F:OPR I riTE 
IF S IG~l:l; -( ;. SBLI<$ THEtl RE:LI< = F~BU: ... 1 
IF S I G~l$ 0 SCUt'l$ TI IEtl F:CUI'l = RClIt'l ... 1 

F:E~l RECO!''') S I Gt ~ 

SCUI'1:t = 5 I Gt·a: 
RE~l DESCRIPTHJE- STFITISTICS TRLL',' 

F~E~l SU~l OF FRACTI otlS 
SBLI« l) = SE:U« l ) -{ r.a~ 
SCU~l( 1) = SCU~l ( 1 ) ·1 Rtl 

RE~l SU~l OF SQUFIPED FRFICTI ONS 
S8L1« 2 ) = SE:U« :: ) -:- Rt ~ : ( ; ~~t·~ 

scur'1 ( 2) = scur" <:2) -I- r.~ t·~ ;1; r.~ t~ 

REN SU~l OF CURREt n " r'r.'[',J I OUS F",liCTI 01·15 
SE:LK ( 3 ) = SE:LI« 3 ) I r::~ t'~ ; I;:-'E:LI < 

SCUr'l(3) = scur'lC:: :: > Rt1"PCUt'l 
RHI PRE') I OUS I)ALUE OF FRffCT I 014 ~lC".<! EQUFILS CURI',EHT UALUE 

PE:U< = RN 
PCU~l = Rt~ 

REN GEt'~ERATE FIt'K!THER Fr.:FICTI 0I4 .. IF APF'ROF'r.: I ATE 
IF I / E: < > It~T( I /E!) THEt~ 2C13e 

RETURt4 

31313(1 REt'l t'10DULE 3 
313 U ,1 !',Et'l FORt'lATS 

t-lel. OF rr.,FICTI O'·lS It 1 .' BLOCIC = ########" 
t·~O. OF Fr.:FICTI OI·jS H~ .' CU~lULRTI I . ..IE·' = ######## " 

DISTi-:IBUTIOt1 OF FI':ACTI CIt·15:" 

3020 
30,3(1 
304(1 
3£150 
30.:.0 
3070 
3080 

F$ ( 1 ) =" 
F$(2)=" 
F$ ( 3 ) =" 1 . 
F$ ( 4)=" 
F$ ( 5 ) =" 
F$ ( E, ) =" 

BLOCK 
It·lTc:r.~I)FIL i FllL",' ;; OF TOT . 

cur1ULAT I I) E n 

TALL',' ; .. ; OF TCiT . 
----______ " 

F$ ( 7 ) =" >= #. ### nt'~D <#. ### ##### ##### ### .##" 
3090 RE~l HEFID It~G 



Model EP-2A-88

EPROM Programmer
OPTIMAL TECHNOLOGY

* Easy to use

* Reliable

* Field proven

Fast as Jackrabbits . . . Well, almost!

In Australia, two rabbits can reproduce over 13 million offspring in three years ..

At 105 seconds for 2716's, the EP-2A-88 can reproduce 1,892,160 EPROMS in

three years. Single push button control, the EP-2A-88 checks if EPROMS are

erased, programs and verifies. Many features, including self test, diagnostics and

audio prompt.

The EP-2A-88-1 will accept Copy (CM) modules for the 2758, and 2716

EPROMS. The EP-2A-88-2 will accept copy modules for the 2716. 2732 and

TMS 2532 EPROMS. Power requirements are 115 VAC 50/60 Hertz at 15 watts.

Part No. Description Price

EP-2A-8S-1 EPROM Programmer $490.00
EP-2A-8S-2 EPROM Programmer 490.00

CM 50 Copy Module (or 2716. TMS 2516 EPROMS 25.00

CM-70 Copy Module for 2758, TMS 2508 EPROMS 25.00

CM-20 Copy Module for 2732 EPROMS 25.00

CM-20-A Copy Module for 2732A EPROMS 33.00

CM-40 Copy Module for TMS 2532 EPROMS 25.00
Non Standard Voltage Option

(Specify 220v.240v, or lOOv) 15.00

Optimal Technology, Inc.
Phone (804) 973-5482

Blue Wood 127 Earlysville, VA 22936

NEED MORE MEMORY?
32K BYTE DYNAMIC RAM & ROM EXPANSION BOARD

Expand "four 4K/8K PET

STM-KIM.AIM-65 to 32K

Easily connected to your computei

via the expansion connector

Build huge and complex programs'

Need 64K of RAM1 Buy two boards

on board coniigmation circuitry will

allow you to expand to 64K easily1

Now dynamic RAM technology bungs
you more memory in'less space and
at a lower cost1

RAM chips are upgraded. compatiDle
with the new 64K RAM chips for

future expansion'
Operates on-5 volts only supplied

from you' computer power supply no

on board generators to go bad

Requires A LOT less power than static
HAM1

Has lull invisible refresh operation

docs no! interfere with processor

operation

Fully buttered DATA BUSS

5 on Doain1 sockets tor 2716/2732
(2K/4K) lype EPROMS addressable

anywhere

Greal lor designing a iwo board

computei system iCPIJ iiO-RAM

ROMi

Other specifications

Disable any JK block ol HAM lor I/O.

place RAM above or below B000 HEX

KIM 4 BUSS COMPATIBLE FOH CARD

RACKS Adapter cables available for
nonrack use

All these leatures on a 6 x J 5" board'

ASSEMBLED & TESTED BOARDS—GUARANTEED FOR 6 MONTHS

PURCHASE PRICE IS FULLY REFUNDABLE IF RETURNED

UNDAMAGED WITHIN 14 DAYS

List Price-$289.88

Introductory Price — $269.88

Include $2.00 for S&H — Allow 4 weeks for delivery

Full informative documentation included with all our products.

C O.D. Orders Accepted (702) 361-6331 Mail Order Only.

1516 E. Tropicana, Suite 7A

Las Vegas, Nevada 89109

&r\i/" f
v/i w^jwxkJ

COMPUTER INNOVATIONS

IBM COMPATIBLE 8" FLOPPY
DISK for CBM/PET; Aim, Sym

ii

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.

5%" MINI FLOPPY DISK SYSTEMS:

Model 540-1 Single Drive, Double Density (143K) S595.00
Model 540-2 Dual Drive, Double Density (286K) S895.00
Model 580-1 Single Drive, Quad Density (286K) S795.00

^^ Model 580-2 Dual Drive, Quad Density (572K) SI 195 00
^V 8" MINI FLOPPY DISK SYSTEMS:

Model 877-1 Single Drive, IBM standard (295K)
^J Model 877-2 Dual Drive, IBM standard (590K)

SI,095.00

31,695.00

[full FORTH+1
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 S75.00

FOR INFORMATION, SEE YOUR DEALER OR:

C'rnic

MICROTECH]
DEALER INQUIRIES INVITED

ADD-ON DRIVES FOR TRS-80*

Model 1,614", 40 Track (102K)

Model I, 5J4", 80 Track (204K)
S329.00

S429.00

P.O. BOX 102 • LANGHORNE, PA 19047 • (215)757-0284
"PET 15 A TRADEMARK OF COMMODORE

Model EP-2A-88 

EPROM Programmer 

* Easy to use 

* Reliable 

* FIeld proven 

OPTtMAl. "''''''0"00'' . . ""'.\ 
EP-2A.-88 u __ ..... • .1 

--

Fast as Jackrabbits ... Well. almost! 
In Australia, t\IIO rabbits can reproduce over 13 million offspring in three years . . At 105 seconds for 2716's, the EP·2A·88 can reproduce 1.892.160 EPROMS In three years. Single push bunon control. the EP.ZA·88 checks if ~RO~S are erased. programs and verifies. Many features. Including self test, d,agnosncs and 

audio prompt. 
The EP.2A-88- 1 IN;!! accept Copy (e M) modules for the 2758. and 27 16 EPROMS. The EP·2A-88-2 will accept copy modules for the 2716. 2732 and TMS 2532 EPROMS. P~r requirements are 115 VAC SIJ/60 Hertz at 15 wans. 

Pan No. 
EP·2A·88·! 
EP·2A·88·2 
CM·50 
CM·70 
CM·20 
CM·20·A 
CM40 

Price 
. .... ... $490.00 

Description 
EPROM Programmer ..................... . 
EPROM Programmer ..... -........................... . 
Copy Module lor2716, TMS 2516 EPROMS 
Copy Module lor 2758. TMS 2508 EPROMS ............ . 
Copy Module for 2732 EPROMS ........................ . 

.. 490.00 
25.00 
25.00 
25.00 

Copy Module for 2732A EPROMS ........... . 
Copy Module for TMS 2532 EPROMS . 
Non Standard Voltage Option 

(Specify 22Ov. 24Ov. or l OOv) 

33.00 
25.00 

15.00 

Optimal Technology, Inc. 
Phone (804) 973-5482 

Blue Wood 127 Earlysville, VA 22936 

NEED MORE MEMORY? 
32K BYTE DYNAMIC RAM & ROM r:xJ'~j~K.)N BOARD 

Expand ltJur 4K18K PET 
SYMiKIM/AIM -65\0 32K 

• EasIly connected to your computer 
via the expanSion connector 

• BUild huge and complex programsl 
• Nee!l64K at Rfl M? Buy two OOallls 

on board contlgura!lOn CHCUl l ry wrll 
;lllow you 10 expand to 64K easIly' 

• New dynam,c RAM technology bllngs 
you mo re me mory ,n' less space and 
al a tower COSI ' 

• RAM chips are upgr aded campa II ole 
w'lh the ne w 64K RAM chips for 
tulUre expans,on' 

• Operales on · 5 valls only supplleO 
Irom yOlll computer power supply no 
on bO;lrd generators to go bad 

• Requrres A LOT less pO l'o er Illan Slatlc 
RAMI 

• Has lull invISible relresh operallOn 
does nOl,nlerfere Wllh processor 
opera lion 

• Fully buileml DATA BUSS 
• 5 on board sockets l or 27 16/2732 

t2K / ~K ) Iype EPROMS addressable 
anyl'ohere 

• Greallor des'gnrng a IwO board 
compuler syslem (CPU IIO· RAM 
ROM I 

• OIlier specl hca\lons 
DIsable any ~K blOCk 01 RA M tor 110 
place RA M above or below 8000 HEX 
KIM 4 BUSS COMPAt(BLE FOR CARD 
RACKS Adapter cables available lor 
non ract.. use 

• All mese tealures on a 6 x J 5' board' 
ASSEMBLED & TESTED BOARDS-GUARANTEED FOR 6 MONTHS PURCHASE PRICE IS FUllY REFUNDABLE IF RETURNED 

UNDAMAGED WITHIN 14 DAYS 

Li st Pr ice - $289.88 
Introducto ry Pr ice - $269.88 

Inc lude S2.00 for S&H - All ow 4 weeks for delivery 
Full informative documentation Included wilh all ou r products. 

C.O.D. Orders Acce pted (702) 36 1·6331 Ma il Order Only 

1:1.1:1." T 1:1.1"'" 11'/ I "\,.11 "\,.11 II\, 
COMPU TER INNOVATIONS 

1516 E. Troplcana, Suite 7A 
Las Vegas. Nevada 89109 

IBM COMPATIBLE 8" FLOPPY 
DISK for CBM/PET,* Aim, Sym 

( 

(full FORTH +] 

• HIGH SPEED - at least FOUR t imes faster than the 488 bus disks. 
• HIGH CAPACITY - up to 850K bytes of storage in a three drive system. 
• RELIABI LlTY - wide timing margins insure long trouble-free operation . 
• SOFTWARE - the PDOS II disk sohware provides a full set of BASIC 

) 

commands with standard syntax. 
5 y" .. 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 Dri ve , Quad Density (572K) 
8" MINI FLOPPY DISK SYSTEMS: 
Model 877 -1 Single Drive, IBM standard (295K) 
Model 877-2 Dual Drive, IBM standard (590K) 

FULL FEATURE " FORTH" FOR 6502 SYSTEMS 
Interpreter - Cross·Compile r - Condo Assembler
Screen Editor - String Handling - Floating Point 

S595.00 
$895.00 
$795.00 

51,195.00 

51 ,095.00 
51 ,695.00 

SPECIFY PEDISK II, PET 2040 or 4040 DISK, OR APPLE ..... , .... $75.00 

FOR INFORMATION, SEE YOUR DEALER OR: ADD-ON DRIVES FOR TRS-80* r.
Cgrs Model I, 5 y" .. , 40 Track (102K) 5329 .00 

5429.00 l MICROTEC H) Modell , 5y" .. ,80 Track (204K) 
..... ____________ ". P.O. BOX 102 • LANGHORNE, PA 19047 • (215) 757-0284 DEALER INQUIRIES INVITED 

• PE T IS A TRADE M A R K OF COMMOD OR E 
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3108 CLS

3118 LPRINT F*<3>

3120 LPRINT USING F*<1>JB

3130 LPRINT USING F$<2>Jl

314G LPRINT: LPRINT F$<4>:LPRINT F*<5:>: LPRINT

3150 REN DISTRIBUTION

316© REM LINE COUNT

317G L=7

3130 REN FIGURES

3190 FOR J=l TO !<

3218 LPRI NT USING F* C7> J <J-l V JVK, QBLK < J 3 , QBLK < J > * 100^B, QCUMv J ) , QCUM < J > * 10

3220 L=LM

3230 NEXT J

3240 LPRINT:LPRINT:LPRINT

3250 RETURN

4900

4010

4G2G

4030

4040

4050

4060

4076

4030

4090

4100

4110

4120

4130

4140

4150

4160

4170

4130

4190

4200

4210

4220

4230

4246

4250

4266

4270

4280

4290

4300

4310

4320

4330

4340

4350

4360

4370

4360

4390

ren nodule 4

ren fornrts

f*<3>=ii2>, test statistics: •
f$<45=« stittistic

f*-;5>="

f*c6>=" chi squrre

F*<7>=" RUNS

REN HERDING

CLS

LPRINT F$C35

LPRINT USING F$<15jB

LPRINT USING F$<2>JiI

LPRINT:LPRINT F$C4>!LPRINT

REN CHI-SQURRE STRTISTICS

BLOCK CUMULRTIME

#£##.##"

####.##■■

FOR J=l TO K

XBLK = XB

NEXT J

LPRINT USING F$C6>JtfBLK,XCUM
prM f"i| |i.JC_..TETCT ""^"TpiT T """i"1" 11 \S

REN VRTES"' FRCTORS TO BETTER RPPRGXIMRTE R NORMRL DISTRIBUTION
FBLK=0sFCUM-0

IF RBLK < 2*RBLI<*BBLK/"B THEN FBLK = .5
IF RBLK ) 2*RBLK*BBLK/13 THEN FBLK - 1.5
IF RCUM < 2*RCUM*BCUIVI THEN FCUN = .5
IF RCUM > 2*RCUM*BCUM^I THEN FCUN = -1-5

REN STRTISTICS
NUN = RBS<2*flBLK*BBLK^B - RBLK5 + FBLK
DEN = SQR>r ^4*RBLK*RBLK*BBLK*BBLK-2*B*flBLK*BBLK>''-CB*B*B-B*B) >

2BLK = NUM^DEN
NUN = RB£<2*RCUM*BCUM'"I ■ RCUM> + FCUM
DEN = SQR <<4*RCUM*RCUM*BCUM*BCUM~2*I*RCUM*BCUM)s<I*I*1-1*1>>

ZCUM = NUN--DEN

LPR I NT USING F* < 7) ; ZBLK.- ZCUM

LPRINT

S OF FREEDOM „ f. ,
NOTE: DEGREES OF FREEDOM FOR CHI-SQURRE TEST -"JK-1

LPRINT:LPRINT:LPRINT

RETURN

REN

0 REM

=1028

MODULE 5

FORNRTS

F* 3_ DESCRIPTIUE
.—rnt t .--r T

68 

31130 
311(1 
3120 
3130 
31413 
3150 
316(1 
3170 
3180 
3190 
3210 
0/1 
3220 
3230 
3240 
325(1 

CLS 
LPR It.T FtC) 
LPRHlT UsmG Ft( 1 ) ; E: 
L PF: ItH USHlG Ft(2); I 
LPRItH : LPPHH ['"t(4 ) : Lrr.:ItH 

RHl D1STR1BUTIDt·l 
pal LItlE COUtH 

L=7 
Ral FIGURES 

F(lf'~ J= 1 TO I': 

COMPUTE! January, 1982. Issue 20 

['"$(5) : Lf"F:ItH Ft.(6) 

LF'F: 1tH US1 t·lG F,. ( 7 ) ; ( J -" l ) / 1<., J / V ., OBLI« J ) ., GJBU« -J )* 10Cv·B .. OCUN( ,I ) .' QCU~lO: J)'+' l(l 

L=L+ 1 
t-lE i<T J 
LF'RIt-H: LF'F:nH: LF'RIt-H 

RETUR~l 

4013(1 PEt'l ~l(1DULE 4 
4(110 REt'l F(lP~lFITS 
41::12(1 
4030 
4(140 
405(1 
4060 
41370 
408(1 
4139(1 
411313 
411 (1 
41213 
41313 
41413 
415(1 
41 60 
4170 
4180 
4190 
4200 
4210 
422(1 
4230 
4240 
4250 
42E,0 
4270 
4280 
4290 
4300 
431') 
4320 
433(1 
4340 
4350 
4360 
4370 
438(1 
4390 

F$(3 ) ="2. 
F:t(4 ) =" 

TEST srnTISTIC::: : u 

STFITI STIC 

F$ (E.) =" CHI ·· SOUt=: r.~[ ####. ## 
Ft(7) =" F:Ut lS ####. ## 

F:E~l HEflD HlG 
CLS 
LPF:ItH FtC) 
LF'RIt-H USIt-lG Ft. ( l) ; B 
LF'r.mH LlSIHG FtC); I 
LF'RIt-H: LF'RIt-H F-$( 4 ) : LPr.:ItH Ft': 5) 

F:E~l CH1 --SQUfIRE STFlTISTICS 
i<8LK=(1: i<CU~l=(1 
FOP ,1=1 TO K 
i-o:E:LK = io;E:U': + .: QE:U< eT) - B,·--K) ,', 0: OBLK en --E: ,'--'<) ,.--.: B/IO 
i<CUN = i':CU~l + (OCUt'l CT) - 1/ I<>'·,' ( QCUt'VJ) - I .-"I<:> .-·( 1/ 10 
l'lD':T J 
LPF:It-H USHlG F:t (E,:> ;:":E:U': .. i':OJ~l 

C:Ut'lULAT I I')E" 
-----_.---_._- " 

####. ##" 
####.##" 

RE~l RUI-lS- .'TEST STFITI STI CS 
RE~l '/ATES -' FFICTOF:S TO BETTEI': f1PF'RO:'< H1FITE 11 I.OR~lf'lL D I STR I BUTI Ol-l 

FBU<=(1: FCU~l=O 
IF RE:UO:: 2 "'FIBU ':''''BBLI<.·'- [: 
IF F:BU: 2*flE:LK",·,CBU<..-B 
I F F:CUt'l ", 2"I'ACUt'1"'E:CU~V I 
I F RCU~l :> 2",r=ICUt'1 " 'BCU~V I 

F:Et'l SnH1STICS 

TI-IEt'l 
THEI·l 
THEI·l 
THEtl 

FBU< = ~ 5 
FE:U< = 
FCU~l = .5 
FCUPI = 

-- 1.5 

--1.5 

l 'lU~l = AE:S ( 2,,'FIE:L1<" IBBLlVE: -. RBLlO: ) + FBLI< 
DEI.l = SGJF: < (4" 'FIBLI<*AE:LI<*BBU<',BBU< - 2 " B ,',FIE:LI," BBU<) / ( E"+B*B-B*8 :> ) 
ZBLI< = I.Ut'l--",,[)EH 
t.ur'l = ABS (2" ,ncUt'1"IBcur'v I _. r.:CU~D -I- FCU~l 
DEI. = SG~F.: ( < +"FICU~1,"nCUt'HBCU~HO[:CU~1-2* I " 'Flcur'I,"BCUt'D •. -- ( H ' P' I - I 'to! ) :> 
ZCU~l = IKlt'l .-"DEI-l 
LPF:I1H USHlG F$ ( 7 ) ;Z[:LIO: ., ZCU~l 

L.PHHH 
RHI DEGREES OF [,"1':EEDOt-l 

LPRHH" HOTE: [)EGr.:[E:O;; OF FF:EEDOt-l FOf': CH I - -S(~UARE TEST =" ;~:- 1 
LF'RIIH: L.PRHH: LPF:ItH 

F:ETURll 

50(1(1 REt'l ~10DULE 5 
501 0 F: E~l F(lR~lflTS 
502(1 



January. 1982. Issue 20 COHPUrt! 69

5030 f-$<:4:>="

504G F*<5:> = "

5050 F*<S>=" UflLUES

###.###5670

5OS0 REM HERDING

5090

51G0

5110

5120

5130

514G REM EXPECTED UflLUES

515Q LPRINT" EXPECTED";

5168 LPRINT USING F$<8> ;tll, C

5170 REM MEflNS

MBLK = SBLKOVB

MCUM = SC:

MEfiN

###.###

UHRIRHCE

COURRIRNCE OF

SUCCESSIUE

FRACTIONS

SERIRL"

CORRELRTIGN"

COEFFICIENT"

###.###"

CLS

LPRINT F*<35

LPRINT USING F*<1>JD

LPRINT USING F$<2)Si

LPRINT:LPRINT F*<4>:LPRINT F* -C 5

3,E4

LPRINT F*<6:> : LPRINT

5130

5190

5200 REM UflRIRNCES & COURRIUNCES

5210 UBLK --. -;SBLK<2>-SBLK<l>*SBLKCl>x-B

>-scuM<i>*scurici>^i

> -SBLK < 1 :> *SBLK C 1 >

5220 UCUM = CSCUMC

5230 CBLK = CSBLKC3:

5240 CCUM = < SCUM < 3 ) --SCUM \ 1 j *SCUM \ 1 > /1

525B REM SERIRL CORRELRTION COEFFICIENT

526© HBLK = CBLK.'UBLK

5270 HCUM = CCUM-'UCUM

5288 REM 'BLOCK- RESULTS

< C-

1)

1)

5290

5309

5310

5320

5330

LPRINT

LPRINT" BLOCK'"

LPRINT USING F$<8>

LPRINT" BIRS"

LPRINT USING F*<35

-E2,CBLK-E3,HBLK-E4

5340 REM -'CUMULRTIUE-- RES

5350 LPRINT

536.0 LPRINT"CUMULRTIUE"

5370 LPRINT USING FtCSj

MBLK,UBLK,CBLK, HBLK

MBLK-E1.. UBLK

ILTS

MCUM,UCUM,

MCUM~E1,UCUM

CCUM,HCUM

5330 LPRINT" BIRS"

5390 LPRINT USING F*CS)

-E2, CCUM-E3, HCUM--E4

5400 FOR J=1TO 15:LPRINT:NEXT j

5410 REM RESET 'BLOCK' URRIFlBLES &

GENERATE MORE FRRCTIONS, IF

RPPROPRIflTE

5428 IF I = N THEN 546©

5430 FOR J=l TO KtQBUXJ) = Q:NEXT J

5440 RBLK=0: BBLK=0: SBLK*=" ": SBL!« 1 ':>

=@s SBLK<2>=0: SBLK-;3>=0: RBLK=@: PBLK
=0

5450 GOSUB 2020 sGOSUB 3028 :GOSUB
402O :GOTO 5@20

5460 RETURN «

EPROM

PROGRAMMER
KITS

" assembled EPROM no! included

TOLL FREE
Subscription
Order Line

800-345-8112
In PA 800-662-2444

For single supply 2516, 2716 & 2758 EPROMS. Verify erased.
Program - entire or partial. Auto verify afler programming.
Transfer conlenls to RAM for modifying or duplicaling.

Selecl Documentation for: Use with:

6502 6820 PIA or 6522 VIA
6800 6820 PIA
6809 6820 PIA

808078085/Z80 8255 PPI

Documentation includes schematic, instructions for construction
check-out and use. and software listing for specified MPU

Complete kit ol parts (includes
Welcon 2A pin ZIF socket) $ 39 g5

Bare PC board and Documentation ""$ 1500
Sofiware listings for additional MPUs

(with purchase of Kit or PC board) $ 5 00
O-rte.mq Spicily MPU Artd 11 (or poslage & handling Ovfl.sea5 add 52 Ariz

Micro Technical Products
814W.KeatingAve.,Dept.M - Mesa, Arizona 85202
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5030. 
5040 
505£1 
S0E.0 
5070 

F$ ( 4 ) =" 
F$ <5 ) =" 
F$(6 ) =1I 
F$(7 ) =1I 
F$(8 ) =1I 

50E:0 RE~l HEAD I t~G 
5090 CL S 

',JALUES 

### .### 

51(10 LPRItH FoJ; (3 ) 
5110 LPRItH USH1G F$ ( 1 ) ;0 
512[1 LPRHlT USmG F$ ( 2 ) ; I 

###.### 

CO'.,JRR I t=It~CE OF 
SUCCESS I '')E 

'')R r.~ I mlCE Fr.:RCT I 01·15 

5EF~IAL II 

COF:REl.AT I ON" 
COEFFICIEtH" 
----- ______ " 

###.### ###.###" 

51 30 LPRINT: LPF~ HlT F$(4 ) : LPRItH F:t ( 5 :> : LPr:nt·lT F$(6) : LPF~ Itrr F$( 7) 
514[1 RE~l Ei,PECTED '.)RLUES 
5150 LPRI~~TII E~<F'ECTED " ; 

5160 LPRHlT USHlG F$ ( S) ;El .. E2 .. E3 .. E4 
51713 RErl ~lEAt~S 
51Se N8L1( = SBU« 1 ) .''B 
51913 ~lCUrl = seUN ( D /I 
5200 REN , JAR I A~lCES S, CO',JFIF( I F,t'lCES 
5210 IJBLK = <SBLI« 2 ) --SBLI« 1 ):c:58L1« 1) / B)/(B- 1 ) 
5220 ',JCUC1 = (SeUrl ( 2 ) - SCUC'l ( 1 :> " SCUN ( 1 ) •. , I :> ,., (1 _ .1) 

52313 C8Lt< = (SBU( (3 ) - SBLI« 1 :> "SE:U: ( 1 :> .'B :> '" ( B- 1 ) 
52413 ccurl = (SeUrl(3 ) - SCUrl ( 1 ) " scurl ( 1 ) / 1 :> / ( I - 1 ) 
52513 RErl SEF~IAL CORRELATIOIl COEFFI CIEtH 
5260 HBLI( = CBLI ': .···UBU( 
5270 HCUC'l = ccurl/UCUrl 
5280 RErl .' BLon: ·- r.(ESUL TS 
5290 LPRINT 
5300 LPRIt4T" BL OCI(" ; 
5310 LPRINT USIt4G F:t ( 8) ; ~1BLI<" I.)BLI<" CBLlC. HBL V 
532(1 LPF~ ItH" BIAS" ; 
5330 LPRIHT USH1G FoJ; (S) ;C·18L1':·-El .. I.JE:LI( 

- E2 .. CBLI(-E3 .. H8L1( - E4 
53413 REC'l "CUC'lULATHJE '- RESULTS 
53513 LPRHlT 
53613 LPRItH"CUC1ULATII)E"; 
5370 LPRIt4T USIt4G FoJ;(:3:> meUC·l .. ')(:UC·l .. 

CCU~l .. Hcurl 
5300 LPf:'~ItH" BIAS"; 
5390 LPRHlT USmG FoJ; « D mCUN- El .. I.)CUrl 

- E2 .. CCUrt- E3 .. HCU~l-'E 4 
5400 FOR J=1 TO 15: LF·r.~ItH: t·1D<T ..T 
5410 REN RESET 'BLOCI(" ',JAm FIBLES <" 

GEt·lERFITE rtOF~E FF~ACT I 01·15 .. IF 
APPROPRIATE 

5420 I F I = t~ THEt·l 546,1 
5430 FOR J=1 TO f( : Q(:LI« J ) = ", :t·lEin J 
5440 A8LK=0: BBLf(=(1: SBLI<$=" ": SBLI« 1 ) 

5450 

=(1: SBLt«2)= 0 : SBLK(3)=0 : r.~8U(=0: P8Lt< 
=(1 

GOSUB 2(120 : GOSUE: 302~~1 : (JOSUE: 
402(1 : GOTO 5(12(1 

5460 RETURt·l 

TOLL FREE 
Subscription 
Order Line 

800-345-8112 
In PA 800·662.2444 

EPROM 
PROGRAMMER 

KITS 
Snown .sseml)led EPROM 1'101 InCluded 

;}.~~ ra 
:=";""' .... 

. ---

For single supply 25 16, 27 16 & 2758 EPRQMS. Verify erased. 
Program · en tire or partia l. Auto verify alter programming. 
Transler contents 10 RA M lor modi fying or duplicati ng. 

Seleci Documentation lor: Use with : 
6502 6820 PIA or 6522 VIA 
6800 6820 PIA 
6809 6820 PIA 

BOBO/8oa5/Zao 8255 PPI 
Documenlation includes schematic. instruclrons for construction, 
check·out and use, and software listing lor spec ified MPU. 

Comple te ki t 01 par ts (includes 
Wei con 24 pin ZIF socket) ..... , ......... , . S 39.95 

Bare PC board and Documentati on ... . .. . . S 15.00 
Software listings lor additional MPUs 

(with purchase of Kit or PC bOard) ... , .... . ... $ 5.00 
Oloeflng SPeclly M PU Alld SI 10f poslage /I. nandUng O.e.sei~ add S2 Afll 

resIdents Idll !> 'lIo Ules Ii ' Check 01 Money OrOers 10' SU S Phone orders 
sn,p COO 602-839·8902 

Micro Technical Products 
814W. KeatingAve.,Dept . M • Mesa, Arizona85202 
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TELECOMMUNICATIONS

Getting

Outside The

Computer
Michael E. Day

Chief Engineer

Edge Technology

Getting a computer to communicate with the out

side world is not an easy task. In fact, many of the

"internals" of the typical computer are devoted to

the task of converting information from or to a

form that the computer can understand.

Sometimes attached equipment (peripherals)

is designed to meet the computer part way. This

helps to reduce the circuitry and/or work that the

computer needs to convert the information into or

out of a form it can understand.

Keyboards are sometimes set up this way.

Other times, due to the complexity of the work

involved, a large amount of the work must be done

by the computer.

Monitors, for example, can cause some diffi
culty since, if the computer is spending too much

time "servicing" the attached devices, too little time-

is left to run the program. An example of an ex

treme case of this is the SINCLAIR ZX80 which

actually spends all of its time servicing the monitor

and keyboard. Because of this, it must stop servicing

the display in order to run a program (causing the

display to go blank). The ZX81 cures this problem
by having a slightly improved display service routine

which gives the computer a little time to squeeze in

the program.

In order to solve this problem, IC manufac

turers came up with a "Video Controller" IC. This

little chip (a computer in its own right!) does all the
service work for the computer, and allows the

computer to do more important things like running

your program.

TheUART

When the computer is to communicate over the

phone line, the same problem occurs. The com

puter can spend a large amount of time doing the
required work, or we can bring in another device

to do it for the computer. This is called the U ART
(Universal Asynchronous Receiver Transmitter) or

USART (Universal Synchronous / Asynchronous

Receiver Transmitter) depending on which flavor

you like.

A UART accepts information from the com

puter in a form which the computer understands

and converts it to the form necessary to transmit

the information out of the computer. Additionally,

it accepts information sent to the computer and

converts it to a form which the computer uses.

Inside the computer, we deal with data in a

form called byte. When this is translated to the form

it takes on the outside it becomes a character. A byte

is made up of eight bits, with hit being the simplest

form of data representation inside a computer. A

bit consists of nothing more than an ON or OFF

condition. When a computer is using the informa

tion it works with all eight bits of the byte at once.

This is called parallel operation since eight bits are

used simultaneously. Since each bit has two possible

conditions (on or off) and since we are working with

eight bits at once, this means that by using these

bits together we can represent two to the eighth

(256) possible conditions.

By taking some of these 256 states and defining

them as representing something such as characters

in the alphabet, we provide a means for the com

puter to work with information as we humans

understand it.

Since the computer must know whether data is

your information or its own, one of the bits is usuallv

set aside to indicate this. This leaves us two to the

seventh (128) possible things which we can repre

sent as our own information. When using the

computer to communicate to other equipment, the

equipment generally requires certain "control

codes" to perform some of its functions — returning

the carriage on a printer or clearing the screen on

a video terminal. Generally, 34 of the possible

representations* are set aside for the purpose of

controlling equipment. This leaves 94 possibilities

left to represent all the characters in the alphabet

(both uppercase and lowercase letters) the numbers

(0 through 9) and some of the more commonly

used symbols.

When we want to send this information over

the phone lines, we run into a problem. The phone

network is an entirely different environment,

and is not at all compatible with computerized

information.

Digital Into Audio

This is where the MODEM comes in. The MODEM

changes the digital signals which the computer

likes into the audio signals the phono network

likes. (For this discussion we will assume that a

BELL 103 compatible MODEM is being used in

the originate mode.)
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Gelling a compute r to communicate with the o ut
side world is not an easy task. In fact, many o f the 
"inte rnals" of the typical compute r are devoted to 
the task of converting information from or to a 
form that the com puter can understand. 

Sometimes allached equipment (peripherals) 
is designed to meet the computer part way. This 
helps to reduce the circuitry andlor work that the 
compute r needs to convert the information into or 
out of a form it can understand. 

Keyboa rds a re sometimes set up this way. 
Other times, due to the complex ity of the work 
involved, a large amount of the work must be done 
by the computer. 

Monitors , for example, can cause some diffi : 
culty since, if the compute r is spending too much 
time "servicing" the allached devices, too little time 
is le ft to run the program. An example of an ex
treme case of this is the SI NC LAI R ZX80 which 
actuall y spends all of its time servicing the mon itor 
and keyboard. Because of this , it must stop servicing 
the display in order to run a program (causing the 
display to go blank). The ZX8l cures this problem 
by having a slightly improved display service routine 
which gives the com puter a little time to squeeze in 
the program . 

In order to solve this problem, IC manufac
ture rs came up with a "V ideo Controller" Ie. This 
little chip (a computer in its own rightl) does all the 
se rvice work for the computer. and allows the 
computer to do more important things like running 
your program. 

TheUART 
When the computer is to communicate ove r the 
phone line, the same problem occu rs. T he com
pute r can spend a large amoun t of time doing the 
required work, or we can bring in another device 
to do it for the computer. T his is called the UA RT 
(U ni ve rsal Asynchronous Receive r T ransmitter) or 

USART (Uni versa l Synchronous I Asynchronous 
Receiver Transmitte r) depending on which !lavo r 
yo u like. 

A UA RT acce pts info rmation from the com
pute r in a form which the computer understands 
and converts it to the form necessary to transmit 
the information out of the computer. Additionall y, 
It accepts IIlfo rmallon sent to the compute r and 
converts it to a form which the computer uses. 

Inside the computer , we dea l with data in a 
form called byte. When this is translated to the form 
it takes on the outside it becomes a ehameter. A byte 
is made up o f eight bils, with bit be ing the simplest 
form of data representation inside a computer. A 
bit consists of nothing more than an ON nr OFF 
condition. When a computer is using the informa
tion it works with all eight bits of the byte at once. 
This is called /){Lrallei o peration since eight bits are 
used simu ltaneousl y. Since each bit has two poss ible 
c?ndiLi? l1s (on, o r off>. and s ince we are working with 
eight blls at once, thiS means that by using these 
blls together we can represent two to the eighth 
(256) possible cond itions. 

By taking some of these 256 states and delin ing 
them as representing something such as characters 
in the alphabet, we provide a means for the com
puter to wo rk with information as we humans 
understand it. 

Since the C0l11puter InuSl know whethe r data is 
your information or its own, one of the bits is usually 
set aside to ind icate this. This leaves us two to the 
seventh (128) possible things which we can repre
sent as o Lir own in rormation. Wh e n using the 
computer to cOlnmunicate to othe r eq uipment , the 
equipment generall y requires certa in "comrol 
codes" to perform some o f its functions - return ing 
the carriage on a printer o r clearing the screen o n 
a video te rminal. Genera ll y, 34 o f the possible 
representatio ns* are se t aside fo r the purpose of 
controlling equipment. T his leaves 94 possibilities 
left to represent all the characte rs in the alphabet 
(both uppercase and lowercase lette rs) the numbers 
(0 through 9) and some o f the more commonl y 
used symbols. 

'"'''hen we \\'an1lO send this inform al ion over 
the phone lines . we run into a problem. T he phone 
network is an entirely dirfe rent environment, 
and is not at all compatible with computerized 
inform ation . 

Digital Into Audio 
This is where the MO DEM comes in . The ~ I ODEM 
changes the digital sig nals which the colTlpute r 
likes into the audio signals the phone network 
likes. (For thi s discli ss ion we will aSSurnc t hal. a 
BELL 103 compatible MO DEM is be ing used in 
the originate mode.) 



Introducing the M line . . .

Now! Drive Systems for AIM, KIM and SYM Computers
- from PERCOM.

Assembled and tested systems start at only
$599.95, including the drive controller cir
cuit card, disk-operating system, intercon

necting cable, drive and comprehensive us
ers manual.

» The right storage capacity - Available in 1-, 2- and 3-drive
systems, with either 40- or 80-track drives.

• F''PPy storage - Flippy drives (optional) let you flip a diskette
and store daia and programs on the second recording surface.

• High Storage Capacity - Formatted, one-side storage capac
ity is 102 Kbytes (40-track drive). 205 Kbytes (80-track drive).

• Proven Controller - The drive controller design is the same as
the design used in the Percom 680X LFD mini-disk system. This
system - introduced in 1977 - has given reliable service in thou
sands of applications. Two versions are available: the MFD-C65
for the AIM-65 expansion bus. and the MFD-C50 for the Sys-
tem-50 (SS-50) bus.

• Includes an explicit data separator circuit that's reliable
even at the highest bit densities.

• Provides for on-card firmware.
• Includes a motor inactivity time-out circuit.
• Capable of handling up to four drives.
• Capable of reading both hard- and soft-sectored diskettes.

• DOS included - The MFD disk-operating system works with
the AIM monitor, editor, assembler, Basic and PL/65 programs,
interface is direct, through user 1/0 and Fl. F2 keys. Diskette in
cludes DOS source code and library of 20 utility commands.

• Reliability assurance - Drives are burned-in 48 hours, under
operating conditions, to flag and remove any units with latent
defects.

• Full documentation - Comprehensive hardware and soft
ware manuals are included with each system.

Now! Expand your AIM-65
Modules.

with Low-cost System-50

PEflQOM
PERCOM DATA COMPANY, INC.

1 1220 PAGEMILL RD. DALLAS. TX 75243

(2141 340-7081

Toll-Free Order Number: 1-800-527-1222

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

C 1981 PERCOM DATA COMPANY !nc
™W MFD-C50 MFD-C65 and M6S 50 are trademarks of Percom Data Company Inc
AIM-65 is a trademark of Rockwell International Inc p *
KIM is a trademark of MOS Technology Corporation
SYM is a trrfdemark of Synertek, Inc

The Percom M65/50 Interface Adapter connects your M-65 bus to
Percom's System-50 (SS-50) motherboard, allowing you to ex
pand your AIM. KIM or SYM with proven System-50 modules.
You can add disk storage, memory modules.even a video display
system. The M65/50 provides buffer-amplification of address, data
and contra] lines. On-card decode circuitry lets you allocate ad
dress space either to the computer or to the expansion mother
board. Price: only $89.95. including System-50 motherboard.

System Requirements: AIM-65. KIM or SYM computer with ex
pansion bus and four Kbytes RAM (min).

Yes ... I'd like to know more about Percom MFD drive systems.
Rush me free literature.

Send fo

PERCOM DATA COMPANY, Inc., Dept. 65-C
11220 Pagemill Rci Dallas, TX 75243

address

city

— I
phone number

MAIL TODAY!

• • fl # • * *•*•••••*
<*»•»•••»«•*««•> • •••••
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When an on condition is sent to the MODEM,

it transmits a 1270 Hz signal. When an off condition

is sent to the MODEM, it transmits a 1070 Hz

audio signal.

This allows us to send digital signals, but we

still have a problem. The computer is dealing with

256 possible combinations at any one time, but the

modem can only handle two conditions at any one

time. This is what the UART is for. The UART

takes a byte that the computer feeds it and breaks

it down into bits that can be sent through the

MODEM. In order to do this it takes the eight bits

which make up the byte and transmits them one at

a time. The timing of this is critical. The computer

at the other end (the remote unit) that is receiving

this information has to have some way to reconstruct

this sequence back into the byte that the computer

can understand. It must have a UART to do this.

We can't just send the information whenever we

feel like it.

Timing Is Critical

The first thing we have to do is define what a bit

will be. This is defined as being an on or o//condition

for a specified period of time (This is referred to as

the /;/'/ time or bit rate.) This way, the remote UART

can know that, once it starts to receive the informa

tion, the first bit will be presented to it for one bit

time. Then, the next bit will be presented to it for

another bit time. This continues until the last bit has

been sent.

We also must specify which bit is to be sent

first. By taking the bits that make up a byte and

labeling one of them as the Least Significant Bit

(LSB), and another as the Most Significant Bit

(MSB) we can define that we will send the LSB first

followed by the next to the least significant bit until

we reach the most significant bit which is the last

one that gets sent. This allows the remote UART to

know what order the bits are being sent and it can

reconstruct a byte properly.

Since this is a time-dependent activity, we

need to have a way to synchronize the two UAR 1 s

so that the one that is receiving the information is

looking at the right bit at the right time. To do this,

the UART adds an extra bit to the byte that is

being sent called a start bit. When no information is

being sent, the UART will send a continuous on

signal to indicate that it is in an idle condition (some

times referred to as a marking condition). When

something is to be sent, the UART will send a

single offbh to let the remote UART know that it

should begin collecting bits.

Since the computer only uses seven bits to

represent a character, the UART makes use of the

eighth bit for itself. This is usually referred to as

the parity bit. The parity bit is created by adding up
the number of on bits in the character that is being

sent and, if there are an even number ofon bits in

the character, the parity bit is turned on. If there is

an odd number, it is turned off (assuming that the

standard even parity convention is being used). This

lets the remote UART know if the information

sent was lost or damaged during transmission. The

remote UART does this by adding up the on bits it

receives and then compares this sum to the parity

bit that the first UART sends it.

One Final Problem

Now we have only one final problem with which to

deal. The remote UART knows that the transmis

sion has begun when it receives the start bit, but

what happens if the parity bit (which is the last bit

sent) is an off bil like the start bit? The remote

UART has to have some way of being able to rec

ognize the next start bit. To do this, we have to

insure that an idle condition always precedes the

start bit so that there will always be an on condition

prior to the off condition generated by the start bit.

So, the UART adds one final bit to the information

called the stop bit. The stop bit is always an on bit

Insuring that there is always an idle condition

generated before the next is sent. This means that

a sum total often bit times is required for the com

puter to send each character.

In the next column, I will discuss the inter-

reaction of the UART and the computer with

regard to timing.

* Note: the "space" as an alphabetic character does

not exist. It is, in reality, a control function. It has

come to be used and referred to as a character be

cause it is simpler to represent this non-character

condition in the context in which real characters

are used. This is analogous to the number zero

which is not really a number, but is used as one to

represent the condition of nothingness.

Scotch Diskettes
Rely on Scotch" diskettes to keep your valu

able data sale. Dependable Scotch diskettes

are tested and guaranteed error-tree. The low

abrasivity saves your read/write heads.

They're compatible with most diskette drives.

(800)235-4137
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When an on conditio n is sent to the MODEM , 
it transmits a 1270 Hz signal. When an off condition 
is sent to the MODEM , it transmits a 1070 Hz 
audio signal. 

T his allows us to send digital signals, bu t we 
still have a p roblem. The compu te r is dealing with 
256 possible combinations at an y one time, but the 
modem can only handle two conditions at anyone 
time. T his is what the UA RT is for . The UART 
takes a byte that the computer feeds it and brea ks 
it down into bits that can be sent through the 
MODEM. In order to do this it takes the eight bits 
which make up the byte and transmits them one at 
a time. The timing o f this is critica l. The computer 
at the other end (the remote unit) that is receiving 
this information has to have some way to reconstruct 
this sequence back into the byte that the computer 
can understand . It must have a UART to do this. 
We can't just send the information whenever we 
feel like it. 

Timing Is Crillcal 
The first thing we have to do is define what a bit 
will be. This is defin ed as being an on o r offcondition 
for a specified pe riod o f time (This is referred to as 
the bit time or bit ra.te.) T his way, the remote UA RT 
can kn ow thal, o nce it starts to receive the informa
tion , the first bit will be presented to it for one bit 
lill/e. T hen, the nex t bit will be presented to it for 
anothe r bit tillle. Th is continues until the last bit has 
been sent. 

We also must spec ify which bit is to be sent 
first. By taking the bits that make up a byte and 
labeling one of them as the Least Signi fica nt Bit 
(LSB), and another as the Most Signillcam Bit 
(MSB) we can de llne that we will send the LSB fi rst 
followed by the next to the least signillcam bit umil 
we reach the most signillcant bit which is the last 
one that gets sent. T his allows the remote UA RT to 
know what orde r the bits a re being sent and it can 
reconstruct a byte pro perl y. 

Since this is a time-dependent acti v.it)' , we 
need to have a way to synchronize the two UARTs 
so that the one that iSTeceiv ing the-infoTmation is 
looking at the ri ght bit a t the right time. T o do this, 
the UART adds an extra bit to the byte that.is 
being sem called a sta.rt bit. When no information is 
being sent, the UART will send a contin.uous on 
signal to indicate that it is in an idle condition (some
times re fe rred to as a IIw"kmg co nd Ition). When 
something is to be sent, the UA RT will send a . 
single oJJbit to let the remote ART know that It 
should begin collecting bits. . 

Since the compute r onl y uses seven bits to 
represent a character, the ART makes use o f the 
eighth bi t for itself. T his is usuall y refe rred to as 
the pa.rity bi t. T he parity bit is created by ad(hn~ up 
the number of on bits in the character that IS being 

sent and , if the re are an even number of on bits in 
the character, the parity bit is turned on. If there is 
an odd number, it is turned off (assuming that the 
standard even pa.rity conve mion is being used ). This 
le ts the remote UART know if the in fo rmation 
sent was lost or damaged during transmission. The 
remote UART does this by adding up the on bits it 
receives and then compares this sum to the parity 
bit that the IIrst UART sends it. 

One Final Problem 
Now we have only one final problem with which to 
deal. The remote UART knows that the t.ransmis
sion has begun when it rece ives the stan bit, but 
what happens if the parity bit (which is the las t bit 
sent) is an oJJbit like the stan bit? T he remote 
UART has to have some way o f being able to rec
ognize the next start bit. T o do this, we have to 
insure that an idle condition always precedes the 
start bit so that there will always be an 011 condition 
prior to the off condition generated by the start bit. 
So, the UART adds one IInal bi t to the info rmation 
called the stop bit. T he stop bit is always an on bit 
insuring that there is always an idle cond ition 
generated before the nex t is sent. T his means that 
a sum total of ten bit times is required for the com
pute r to send each characte r. 

In the next column , I will discuss the inter
reacti on ofth e UART and the computer with 
regard to timing. 

" Note : the "space" as an alphabetic charac ter does 
not ex ist. It is , in reality, a control function. It has 
come to be used and referred to as a clwmcter be
cause it is simpler to represem this non-characte r 
condition in the context in which rea l characters 
are used . T his is analogous to the number zero 
which is not rea lly a number, but is used as one to 
represent the cond ition o f nothingness. © 

Diskettes 
Rely on Scotch- d iskel1es to keep your va lu
able d ata sale. Dependable Scotch disket1es 
are tes ted and guaranteed error-tree. The low 
abrasivify saves your rea d/write heads. 
They're compatible with most d isket1edrives. 

(800)235-4137 ;::-;;j 
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FACTORY PRICING
IN STOCK! IMMEDIATE DELIVERY!

PLUS

• MPS 6550 RAM for PET

J^nMPUTER • MPS 6530-002,-003 for KIM-1
MICROCUVV # MANUALS

LE • KIM-3 8K STATIC RAM MEMORY BOARD

• KIM PROMMER

KIM-1 & 4 Compatible Eprom Programmer

6508 • KIMATH
na\CRO MODULE Chips wjth Ustjng

m paM\LV • KIMEX-1 EXPANSION BOARD
KIM-1 Plugable PROM, Ram and I/O Board

• RS-232 ADAPTER

For KIM-1

• POWER SUPPLIES

STANDARD MICROSYSTEMS

•UART's •FLOPPY DISC CONTROLLERS

•BAUD RATE GENERATORS *CRT CONTROLLERS

FALK-BAKER
ASSOCIATES

382 FRANKLIN AVE. • NUTLEY, NEW JERSEY 07110

(201] 661-2430

WRITE OR CALL FOR CATALOG

FACTORY PRICING 
IN STOCK! IMMEDIATE DELIVERY! 

ALL MOS 1ECHNOLO 

RRA'lS
G'l MPS 6500 P\ 

PLUS 

• MPS 6550 RAM for PET 
• MPS 6530-002,-003 for KIM-1 
• MANUALS 
• KIM-3 8K STATIC RAM MEMORY BOARD 
• KIM-4 MOTHERBOARD 
• KIM PROMMER 
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6508 ULE 

MICRO MOD 
FAMILY 

KIM-1 & 4 Compat i ble Eprom Programmer 
. KIMATH 

Chips with Listing 
• KIMEX-1 EXPANSION BOARD 

KIM-1 Plugable PROM Ram and I/O Board 
• RS-232 ADAPTER 

For KIM-1 
• POWER SUPPLIES 

STANDARD MICROSYSTEMS 

* UART's * FLOPPY DISC CONTROLLERS 
* BAUD RATE GENERATORS * CRT CONTROLLERS 

FALK-BAKER 
ASSOCIATES 

382 FRANKLIN AVE. . NUTLEY, NEW JERSEY 07110 
(201) 661-2430 

WRITE OR CALL FOR CATALOG 



DYNACOMP
Quality software for*:

ATARI

PET

APPLE II Plus

TRS-80 (Level II)**

NORTH STAR

CP/M Disks/Diskettes
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DYNACOMP OFFERS THE FOLLOWING

• Widest variety

• Guaranteed quality

• Fastest delivery

• Friendly customer service

• Free catalog

• 24 hour order phone

AND MORE...
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Education
Friends Of The

Turtle
David D Thornburg

Innovison

Los Altos, CA

Welcome to a new Society— the Friends of the

Turtle. A free membership in thissocielv is available

to all subscribers to this magazine, and our meetings

will be held on these pages every issue. The goal of

this society is to promote the type ofcomputer

graphics and robot environment that uses what is

called "turtle geometry."

Turtle geometry is a key element in several

user-friendly computer languages such as Atari

PILOT. TI LOGO, and Apple LOCK). Ii may

come as a surprise to some of you, but the types of

graphics commands used in these languages are

also obeyed by a programmable toy — the Milton

Bradley Big Trak. Turtle geometry encourages

exploration. It can be learned by first-lime com

puter users of almost any age. and iis power is so

great that it can keep full-fledged computer wizards

engrossed for years.The turtle is a graphics tool

that makes it easy for you to get the computer to

do what you want it to do.

In these pages we will share programs that

illustrate many interesting ideas and developments

in this field. Most of all, we will share beautiful

designs that have come out of this computer

environment.

Background - What Is A Turtle?

If you have ever played with a Millon Bradley Big

Trak, or used computer languages like Atari PILOT,

LOGO, or WSFN, you have encountered a very

special device called a turtle. Basically, a turtle is a

"robot" that can move around the floor (or display

screen) in response to messages you send it. Display

turtles often have "pens"* with which they can leave

traces of their path as they move. This makes the

turtle a handy tool for drawing pictures.

The difference between turtle graphics and

conventional coordinate graphics can be demon

strated by drawing a square in both systems.

ill ■■ *■ ■• ■■ r«%j^^ ^~ ^™ ^^

FRIENDS OF THE TURTLE

P„ O. BOH 1317
LOS ALTOS, CALIFORNIA 94O22

In coordinate geometry, the pen is moved to

various coordinates on a grid. To draw a square 40

units on a side, we could use these five steps:

GOTO 0,0 (put the pen at the origin)

DRAWTO 0,40 (draw the left vertical line)

DRAWTO 40,40 (draw the top horizontal line)

DRAWTO 40,0 (draw the right vertical line)

DRAWTO 0,0 (draw the bottom horizontal line)

This is illustrated below.

Figure la.

GOTO O,0

Figure lb.

ORAMTO O,4O

Figure lc.

DRAWTO 4O,40
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illustrate man)' inte resting ideas and d evelo pments 
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enviro nmenl. 

Background - What Is A Turtle? 
If you have ever played with a MillO n Bradley Big 
Trak, or used computcr languages like ALari 1'1 LOT, 
LOGO, o r WSFN , you ha ve encountered a very 
special d evice ca lled a tunic. Basica ll y, a llInle is a 
" robot" that can movC aro und the fl oo r (or display 
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tunics of len have " pens" with which they can leave 
traces of their path as they move. This makcs the 
turtle a hand y LOo l for drawing piclllres. 

The diffe rence between llIrtle graphics and 
conve ntional coordina te graphics can be demon
strated by drawing a squa re in both systems. 

FRIENDS OF THE TURTL E 
P. O. BOX .1.3.1.7 
LOS ~LTOS, C~LIFORNI~ ~4022 

In coordinate geornet ry. th e pe n is moved to 
va rio us coordinatcs o n a grid. To draw a squa re 40 
units o n a side. we cou ld usc thesc fi ve steps: 

GOTO 0,0 (put the pe n at the origin) 
DRA WTO 0,40 (draw the left vertical line) 
DRA WTO 40,40 (draw the top horizontal line) 
DRAWTO 40,0 (draw the right verlicalline) 
DRA WTO 0,0 (draw the bollom horizo illallinc) 

T hi s is illustrated below. 

Figure lao 

COTO o~o 

Figure lb. 

ORAWT O 0 , 4 0 

Figure t e. 

DRAWTO "",0,40 



COLLEGE BOARD SAT PREPARATION SERIES ^?
Each program confronts the user with a virtually limitless series of questions and answers. Each is based on past exams and presents

material of 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 Com
prehension, Sentence Completion, and Mathematics. prjce $229.95

Independent Tests of S.A.T. series performance show a mean total increase of 70 points in students' scores.

G.R.E. Series - Educator Edition includes 28 programs covering Vocabulary, Word Relationships, Reading Comprehension,
Sentence Completion, Mathematics, Analytical Reasoning and Logical Diagrams. Price $289.95

COMPETENCY EXAM PREPARATION 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 structured, 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.

National Proficiency Series $1,299.00

N.Y.S. Regents Competency Test, Preparation Series $1,299.00

California Proficiency Assessment Test, Preparation Series $1,299.00

If desired separate Mathematics and Verbal packages are available for $799.00 ea. A Spanish language version of the Mathematics

Instruction Package is available at no extra charge.

INQUIRE FOR UNIQUE M.I.T. APPLE

LOCO APPLICATIONS SOFTWARE

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 challenging

series of historical environments. To succeed

you must build alliances and struggle with the

ruling power. Each game is unique.

$24.95

Odyssey In Time
This spectacular adventure game adds a new

dimension of excitement and complexity to

Time Traveler.

Odyssey In Time includes all the challenges

of Time Traveler plus 10 additional eras.

Each game is different and may be interrupted

and saved at any point for later play.

$39.95

Sword of Zedek
Fight to overthrow Ra. The Master of Evil.

Treachery, deceit and witchcraft must be faced

in your struggles as you encounter wolves,

dwarves, elves, dragons, etc. Each of the

twelve treasures will enhance your power by

making you invisible, invulnerable, etc. Each

game is unique in this spectacular and com

plex world of fantasy.

$24.95

NEW

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 lor Apple II and PET/CBM. (PET version
includes a special foreign language character chip.) Also

available soon: MICRO-FRANCAIS. MICRO-ESPANOL.

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

japanese. $179.95

tV new •&
& Pythagoras and The Dragon tV
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

PROGRAMS AVAILABLE FOR

TRS-80, APPLE II, PET & ATARI

Disk or cassette, please specify. N.Y.S. residents add sales tax.

All programs require 16K • TRS-SQ programs require LEVEL II BASIC • APPLEprograms require Applesoft BASIC

Krell Software Corp.
21 Millbrook Drive, Stony Brook, NY 11790

(516)751-5139
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Figure Id.

OROMTO 4O,O

Figure le.

O , O

Next, let's see how a square would be drawn in

turtle geometry. We make the turtle draw lines by

giving a sequence of instructions like this:

REPEAT 4 (repeat the following commands 4 times)

FORWARD 40 (draw a line 40 units long)

RIGHT 90 (turn 90 degrees to the right)

Figure 2.

RIGHT 3Q

While the turtle commands that draw a square

are much simpler than the commands in coordinate

geometry, this is far from being their only power.

The coordinate representation we showed only

describes a square with vertical and horizontal

sides. Stippose you wanted to draw a square tilted

at some angle (say HO degrees). How would you

draw that in coordinate geometry?

In turtle geometry, the description of one

square is just the same as that for any other square,

independent of its orientation. To draw a square

tilted at 30 degrees, you first must turn the turtle

by 30 degrees before having it draw the square.

Figure 3.

The commands look like this:

RIGHT 30

REPEAT 4

FORWARD 40

RIGHT 90

The power of turtle geometry is so great that

we cannot begin to touch it in this first column. If

you want more information between now and the

next "meeting," you should read "Picture This!

PILOT'S Turtle Graphics for Atari" in the May-

June 1981, issue of Recreational Computing. Two

important books on this topic have recently been

published —Mindstorms: Children, Computers, and

Powerful Ideas by Seymour Papert (Basic Books),

and Turtle Geometry: The Computer as a Mediumfor

Exploring Mathematics by Harold Abelson and

Andrea diSessa (MIT Press). A new book (by the

author), Picture This!, will be published by Addison

Wesley in early 1982. This book focuses on the

Turtle Language incorporated into Atari PILOT.

Why Do We Need Friends Of The Turtle?

As we said before, turtle geometry is being incor

porated in many of the computer languages that

arejust now beginning to be available on low-cost

personal computers. Each of the various imple

mentations of this environment has its special

features and limitations. To the extent that the

graphics environments in all these implementations

are similar to each other, Friends of the Turtle will

be a place where we can explore the turtle world in

a machine independent fashion. We will describe

all sorts of interesting experiments to do with

turtles (since experimenting is probably the best

way to learn geometry anyway), share our pro

grams, provide a "Rosetta Stone" for various dia

lects of turtle languages, keep track of recent

developments in the field, and generally have a

good time. This last point is the most important,

since the turtle is a marvelous device to play with.

So, welcome to friends of the Turtle. Please

write to me with your ideas and programs. If you

are new to this field you should know that we will

spend a great deal of time dealing with the basics.

Turtles are for everyone, and so is this society.

Please write to me at the following address:

David D. Thornburg

Friends of the Turtle

P.O.Box 1317

Los Altos, CA 94022

RIGHT SO

REPEAT 4

FORWARD 4O

RIGHT 9O
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Figure Id. 

DRA WTO 4 0,0 

Figure Ie. 

I>RA U TD 0,0 

Next. let's see how a squa re wo uld be drawn in 
tu rtle geometry. We make the turtle draw lines by 
giving a seq uence or instructions like this: 

REPEAT 4 (repeat the following commands 4 times) 
FORWARD 40 (draw a line 40 units long) 
RIGHT 90 (turn 90 degrees to the .ight) 

Figure 2. 

R E 9EA'T .. 
FORW~RO 40 
RIGHT '90 

While the turtle commands that draw a squa re 
a re much simple r than the commands in coordinate 
geometr y. this is ra r fro m being their only power. 
T he coord inate representati on we showed only 
describes a squa re with vertical and horizontal 
sides. Suppose you wanted to draw a square tilted 
at so me angle (say 30 degrees) . How would yo u 
draw that in coordinate geometry? 

In turtle geometry. the description of one 
squa re is just the same as that for any other square. 
independent o f its orientation. T o draw a squa re 
ti lted at 30 degrees. you first must turn the turtl e 
by 30 degrees before having it draw the square. 

Figure 3. 
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R E P E AT 4-
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R I G H T 9 0 
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The commands look like this: 
RIGHT 30 
REPEAT 4 
FORWARD 40 
RIGHT 90 

T he powe r of turtle geometry is so great that 
we cannot begin to to uch it in this first col umn. If 
YOli want ITIore information between now and the 
next "meeting." you should read " Picture T his! 
PILOT's T urtle Graphics fo r Ata ri " in the May
June 198 1. issue of R ecrealional Compuling. Two 
important books on this to pic have recentl y been 
pu blished - M inds/arms: Children. COlllplI/ers. a lid 
POUie/ful l deas by Seymour Pape rt (Basic Books) . 
and Tw·t1e Geometry: Th e COlnputer liS a lvlediu11/. fo r 
Exploring Mathematics by Harold Abelson and 
And rea diSessa (M IT Press). A new book (by the 
author) . Picture This!, wi ll be published by Addison 
Wes ley in ea rl y 1982. T his book focuses on the 
T urtl e Language incorporated in to Atari P ILOT. 

Why Do We Need Friends Of The Turtle? 
As we said before. turtl e geometry is being incor
porated in many o f the compute r languages that 
are jusL now beginning to be available on low-cosl 
personal computers. Each o f the various imple
mentations of lhis environmenl has its special 
fea tu res and limi tations. To thc ex tcntthatthe 
graphics environments in all these im plementations 
a re similar to each other. Friends of the T urtle will 
be a place where we can explore the tunle wo rld in 
a machine independent fas hion. We wi ll desc ribe 
all SOrts of inte resting expe riments to do with 
turtles (since ex perimenting is p robably the best 
way to leam geometry anyway) . share ou r p ro
grams. provide a "Rosella Stone" fo r va rious di a
lects o f turtle languages. keep track o f recent 
developments in the field . and gene rall y have a 
good time. Th is last point is the must important . 
since the tunle is a marvelous dev ice to play with . 

So. welcome to fri ends ofthe T urtle. Please 
write to me with your ideas and programs. If YOLI 

a re new to this fi eld yo u sho uld know that we will 
spend a great dea l o f time dea ling with the basics. 

Turtles are fo r everyone. and so is thi s soc iety. 
Please write to me at the following address : 

David D. Thornburg 
Friends o f tl,e Turtle 
P.O. Box 13 17 
Los Altos. CA 94022 
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Learning With

Computers
Glenn M Kleiman and Mary M. Humphrey

Teaching Tools: Microcomputer Services

P.O. Box 50065
Palo Alto, CA 94303

How might existing computer technology change schools

in the near future?

In this column, we recount a hypothetical visit to
the Charles Babbage School, circa 1985. Our lour

guide was the principal, Ada Lovelace, who told us

the school has been using computers since 1982.

At Babbage School, children move about a

great deal, working individually and in groups on

different lessons and projects. The children have a

lot of flexibility in which lessons they do when, and

in how they approach studying" a given topic. Every

day attendance is not compulsory, and some child

ren often take lesson disks home to work on their

own computers. Teachers generally work with

individuals or small groups of children. Ms. Love

lace told us the teachers spend most of their time

tutoring and directing children's learning. The

students have a lot of choice, but the teachers make

sure that each child engages in a balanced variety

of activities each week. Very little time is spent in

record keeping or grading-computers lake care

of that. Since computers make truly individualized

instruction possible, grading is not emphasized as
it once was.

Many lessons are very different from those in

schools of 1980. For example, nine-year-old Jane

showed us a computer lesson on ecology and pollu

tion. The computer showed a lake with a variety of

plants and fish. It also provided information about

the food chain and reproduction rates ofthe species

within the lake. Jane then told the computer that a

certain pollutant had entered the lake. The com

puter responded that the pollutant had killed 5(>9£

of the "glod" plants, and asked Jane to predict the

effect of this on the other life in the lake over I he

next five years. Jane then compared her predictions

to the actual effects calculated by the computer,

finding that she had estimated much less damage

than would have occurred.

This simulation certainly seemed to teach her

die basic principles of an ecological system. Com
puter simulations are available at Babbage School

for many science lessons. Ms. Lovelace told us that

she hopes to get simulation programs to teach

principles of economics and social psychology. She

pointed out that software development has lagged

behind hardware advances ever since she first

worked with computers.

Lessons As Games

Other lessons lake a more game-like format, often

with two or more players. Competitive games

requiring (and providing practice in) math and

language skills are very popular. Several children

were playing an adventure game in which they

explore a complicated world created within the

computer. They search through castles, caves, and

mazes for treasures, while trying to avoid the

dangers of creatures such as wizards, dragons, and

gremlins. Lessons in reading comprehension, logic,

and map reading were embedded within the game.

Ms. Lovelace said thai some children spend a

lot of time with these game-lessons, and that com

pleting one adventure can take several weeks.

Teachers can instruct the computer to modify the

game as it is being played. They use this capability

to introduce new vocabulary words and other

educational material, and to encourage the children

to do other lessons. For example, 12 year-old Jim

(who told us that "adventure is a real classic com

puter game") often neglected his science lessons. A

quick modification by one teacher added a wizard

to the adventure. This wizard gave Jim instructions

for finding a treasure which required knowledge

about certain star constellations. We later saw Jim

engrossed in an astronomy lesson.

Ms. Lovelace told us that the children learn a

great deal by exploring environments simulated on

the computer. For example, one program creates

computer screen representations of gears, pulleys,

wheels, levers and so on. The child can combine

these simple machines on the screen to create

devices to perform various jobs, such as moving

heavy objects. The device created can be tested

through computer simulations to see if it works as
planned. The child can then modify and re-test the

device, or build a new one.

Creating, testing, and modifying devices in
this simulated environment produces an under

standing of the principles of simple mechanical

machines. Other programs available at Babbage

School create environments in which children can

explore geometry, physics, and simple computer

operations. Ms. Lovelace expressed the hope that

more such programs would be available soon since

this type of learning makes abstract concepts more

concrete and manageable for children. Also,

children learn through active exploration, rather

than just passively remembering information given
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to them.

Writing And Typing Skills

Several students were engaged in writing projects.

All the writing was done using word processing

programs. The children easily entered and then

revised their writing. Everything from correcting

spelling errors and adding or deleting words to

teachers have

time for

individual

tutoring...

rearranging paragraphs was done quickly on the

screen. Using word processors makes writing more

enjoyable and children are willing to revise their

own work many times - something they are reluctant

to do when they have to rewrite by hand each time.

We expressed surprise that all the children

knew how to type so well. Ms. Lovelace told us that

they had learned from a computer program. The

program presents typing drills and measures how

long it takes to complete the drill on the computer

keyboard. Later drills are designed to give practice

with letters or letter combinations the child has

typed incorrectly or too slowly. Since practice is

directed at specific problems, learning is very rapid.

Some of the children were writing articles or

stories for the school newspaper. One child told us

he was writing a science fiction story about what

the world would be like without any computers.

When he finished his story, he stored a copy on

disk so the newspaper editor could edit it later. We

were told that, after being approved by the editor,

the newspaper was automatically formatted and

printed by the computer.

Other children were writing letters. They told

us the letters were for their pen-pals in Japan. The

letters were sent via electronic mail and the children

expected to receive answers the next day. One

child asked us why they were called "pen-pals."

After we explained, another child added "it's like

why we say 'dial the phone' - it's left over from the

old days."

Speech Synthesis For A Blind Student

Later, we noticed a child wearing headphones

attached to a small box next to a computer. The

box was a speech synthesizer. At the push of a

button, it would convert the text on the screen to

speech. Ms. Lovelace told us that John has been

blind since birth, but with the speech synthesizer, a

special keyboard, and some other electronic devices,

he is able to progress with his lessons very well. She

emphasized that computers have been a tremendous

help in educating children with all types of handi

caps and in making it possible for handicapped

children to work in regular classroom settings.

Many lessons were about computers them

selves. Computer studies are a standard part of the

curriculum. All the children learn how to control

computers to permit creative work. For some, this

consists of writing computer programs. One group

of children was working on a math drill program

to be used by younger children in the school. After

testing it on some five-year-olds, they told us that it

was "a neat program, but some of the instructions

mixed up the little kids. It still has to be more

user-friendly."

Other children used a computer to write music.

The program allowed them to enter musical nota

tion, listen to the music, alter its pitch and tempo,

and change the notes. It was like a word processor

for music. Their work was to be transmitted via a

computer network, to be entered into a statewide

computer music contest.

We also saw a group of three children working

on a computer art project. Each child would take a

turn adding something to the computer display by

drawing on a board next to the computer. They

simply outlined what they wanted to draw arid it

appeared on the screen. After something was

placed on the screen, it could be easily colored,

moved, rotated, made larger or smaller, or erased.

With a great deal of animated debate (one of the

teachers had to ask them to settle down) a picture

was gradually taking form. Later, a large version

was printed to hang on the classroom wall, and

three small copies were printed for the artists to

take home.

We asked the teachers about the discipline

problems so prevalent in schools a few years ago.

One teacher, who had been teaching for 20 years,

said that many problems have been minimized

since education had become truly individualized.

Students and teachers feel less frustration and a

greater sense of accomplishment since there is so

much flexibility in the content and methods of

teaching and learning.

Children with learning problems receive a

great deal of specific help. Teachers have time for

individual tutoring, while computers provide un

limited practice at a level and pace appropriate to
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each child. The problems thai could lead to a child

being labeled as "learning disabled" have been

reduced. Debates among educators about such

things as which is the best method of leaching

leading have also decreased, since an optimal

method can be used for each individual.

Is This Science Fiction?

Is Babbage School science fiction? Such a school

doesn't exist today, but the technology to do every

thing we have mentioned does exist. We believe

that Babbage School could be a reality within the

next few years.

Will your school take advantage of computers

and other technological innovations? The aim of

our columns is to help you make good use of these

new and powerful tools for teaching and learning.

In each column, we will discuss a general issue

about learning with computers, issues such as:

what is computer literacy? How can computers

facilitate the education of handicapped individuals?

What training is required for teachers to make

good use of computers?

We will also point out some articles, books,

software, hardware, and sources ofinformation

you may find useful. Relevant to this column, there

are many books about the influence of computers

in the near future. We particularly recommend the

following four:

1. The Micro MUlenium, by Christopher Evans

(Pocket Books. 1979). Discusses computers of

the past, present, and future and their effects

on society. Includes an account of the roles of

Charles Babbage and Ada Lovelace in the

history of computers.

2. The Third Wave, by Alvin Toffler (Bantam

Books, 1980). Toffler's thesis, developed in

some detail, is that our society is in the midst of

a Computer Revolution, comparable in scope

of its effects to the Agricultural Revolution

(the first wave) and the Industrial Revolution

(the second wave).

3. The Electronic Cottage, by Joseph Deken

(William Morrow 8c Co., 1981). A wide-ranging

discussion of things computers can do, how

they work, and how they may change our

everyday lives.

4. Mindstorms: Children, Computers and Powerful

Ideas, by Seymour Papert (Basic Books, 1980). A

detailed description of some computer-created

environments for children to explore, and the

effects on the children's understanding of

mathematical concepts. ©
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3. The Electronic Col/agl', by J oseph Deke n 
(William Morrow & Co., 1981). A wide-ranging 
disclission of things computers can do , how 
they work, and how th e )' may change ou r 
eve ryday li ves. 

4. Minds/onns: Child,.,," , CU/II./JII/ I' ts alld Powelf"l 
IdelL', by Seymour Papert (Basic Books, 1980). A 
detailed description of s( )me c()mputer-created 
e nvironments for children LO ex plo re , and th e 
effects on the childre n's undcrstanding o f 
mathematical concepts. © 
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Apple
Biil Grimm

Mountain View, CA

Addresses
The Apple II uses three types of addressing de

pending upon the language being used. Apple's

machine language uses hexadecimal addresses in

the range from $0000 to $FFFF. Its Floating Point

BASIC language uses decimal addresses in the

range from 0 to 65535. Its Integer BASIC uses

decimal addresses in the range from 0 to 32767 to

-32767 to-1. This means that, ifyou want to address

a particular memory location, you must choose the

correct address for the language you are using.

Since I program in all three languages and my

references are a mixture from all three, I needed

an address cross-reference program. So I wrote

"Apple Addresses."

"Apple Addresses" can be used "as is" to con

vert one language's address to another's, and to

give the high and low byte values which need to be
POKEd into a BASIC program to store that address.

Alternatively, you could extract the subroutines in

Apple Addresses which convert between hex and

decimal numbers and insert them in your own

program. See the last paragraph of this article for

more details.

The program begins by asking the user which

of the six possible conversions he would like to

make. This is followed by a request to select the

way the results of the conversions are to be dis

played. There are four possible displays:

1. single conversions displayed on the monitor
one at a time.

2. single conversions printed out on a Silentype
printer* one at a time.

3. a range of conversions displayed on the

monitor.

4. a range of conversions printed out on a

Silentype printer*.

*With slight program modifications other printers could
be used.

Subroutines

"Apple Addresses" makes extensive use of subrou

tines. This helps in organizing the program as well

as making it shorter and easier to debug. The

controlling or EXECutive routine is called Apple

Addresses — Exec. It starts on line 100 and goes to

line 310. Since a picture is worth a thousand words,

I made what I call a balloon diagram (Figure 1) to

show how data flows through the program. These

are the conventions I used to make the diagram;

1. Each balloon represents a subroutine. The

name of the subroutine and the line numbers

where it is located are placed in the balloon.

2. Data flows through a subroutine in the

direction of the arrows on the outside of the

balloon.

3. Data flows between subroutines in the direc

tion of the arrows on the strings.

4. If conditions are placed on what data flows

through a subroutine, these conditions are

written in along the strings.

As an additional aid for understanding how

the program works I have included the following

variable descriptions list:

A() — each A(I) holds the decimal equivalent

value of the Ith hexadecimal numeral in the

hex number being created from a decimal

number — appropriate numbers are then

added to convert these to ASCII codes.

A$() — holds the characters represented by

the ASCII codes in A().

CHOICE — holds the number of the conver

sion chosen — see lines 120 to 178.

DVL — holds the decimal value of the number

being converted — may be either FP or INT

decimal.

DVL$ — is the string equivalent of DVL and is

used in the output routines.

FLAG — if FLAG = 1 then an invalid number

was entered and the program returns to get a

new number.

FRST— holds the FP BASIC address equivalent

of the lowest address in the selected range.

FRST$ — holds the smallest address chosen —

this address is then processed and stored

in FRST.

HVL$ — holds the hex number selected or

the hex number resulting from the conversion

— if no hex numbers are involved then it

holds the converted decimal number.

LST— holds the FP BASIC address equivalent
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DVL$ - is the string equivalent of DVL and is 
used in the output routines . 
FLAG - if FLAG = I then an invalid number 
was entered and the program returns to get a 
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Figure 1: Balloon Diagram

of the largest address in the selected range.

LST$ — holds the largest address chosen —

this address is then processed and stored

in LST.

N — holds the decimal equivalent of each hex

numeral in a hex number being converted to a

decimal number.

PHI9£ — holds the number that would be

POKEd into the high byte when placing the

address into memory.

PLO% — holds the number that would be

POKEd into the low byte when placing the

address into memory.

POK — holds the address from which PLO%

and PHI% are derived.

SELECT — holds the type of output selected

— see lines 462 to 470.

STP — holds the positive decimal stepping

interval chosen.

STP$ — holds the stepping interval chosen

which is later changed and stored in STP.

TB — the horizontal tab value desired.

TN — holds the intermediate numbers of the

decimal address that is being converted into a

hex address.VTB — used to control the vertical

tabbing of the monitor output.

Some Suggestions

I have found that the easiest way to debug a pro

gram while I am entering it is to first type in the

EXEC program. Then, if I place return statements

at all the branching locations, I can check the EXEC

for bugs. Once the EXEC is free of bugs, I add one

subroutine at a time in the order that the EXEC

uses them, checking for bugs as 1 go.

If you have a need for subroutines which

convert numbers from hex to decimal or from

decimal to hex, two subroutines in this program

may be of help. The first is called "decimal to hex

converter" (lines 42 to 50). The input to this routine

is TN which must hold a positive decimal number

<65536. The output is HVL$ which holds the hex

equivalent to the number in TN. The second is

called "convert hex to INT or FP decimal" (lines

1000 to 1050). The input to this routine is HVL$

which must hold a hex number < = $FFFF and

choice. If choice = 1 then you get the positive

decimal equivalent. Otherwise you get Int BASIC'S

equivalent. The output is a decimal number in DVL.
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NEW ROM BOARD FOR THE APPLE
$125.00 WITH UTILITY ROM.

With Andromeda's new ROM Board, you can plug many
useful utility programs into your Apple U. Because ROM
memory never forgets, you can access these utilities
instantly without having to load them from disk.

The ROM Board comes with the utility ROM, which
gives you five powerful options to apply to your
Applesoft* programs. With the Utility ROM. you can do
automatic line numbering, control a program list with a

page mode, restore a crashed Applesoft* program in

memory, alphabetize a disk catalogue and create a disk
without DOS, givmgyou an extra 8K onyour disk. Any of
Soft Control Systems' other ROMS can be used such as
the Dual DOS in ROM. and'Your'ple ROM.
You can install 2K PROMS, 4K PROMS, or even 2K

RAM chips in each of the two memory sockets. So you
can even have the Read - Write capability of RAM to

develop PROM Programs yourself, orjust have an extra
2K RAM for your machine - Language programs. Two
2732 PROMS allow a total of 8K of memory on the Board.

Now with One Year Warranty.

Don't forget the Andromeda 16K RAM

Expansion Board $195.00
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More Apple

Hi-Res Shape

Writer
Chris Dupuy

Gonzales, LA

Countless hours spent plugging ones and zeros on

graph paper are now history, thanks to Mr. Hen-

nig's "Hi-Res Shape Writer." [COMPUTE! #14]

Shload miseries are not missed and drawing shapes

other than right angles are now a breeze.

After creating one star cruiser after another, I

was soon struck with the harsh realization that I

could not SAVE these cosmic creations on my

cassette recorder. Unfortunately for me, I belong

to the one percent club of Apple owners who cannot

afford the luxuries of a disk drive. Undaunted

with the PEEKs and POKEs ahead of me, I pro

ceeded to write a routine that would put all the

bytes from the shape table into trusty DATA

statements.

The program is intended to be added to the

original "Apple Hi-Res Shape Writer" by Doug

Hennig. However, the routine used to POKE

DATA in DATA statements can be adapted to

other programs where the user does not want to

be bothered with the rules of STOREing and

RECALLing arrays.

Program Operation

REMark statements were omitted from the pro

gram in order to save valuable space, since memory

size becomes a problem with complex shapes.

5-1084 Sets an array to the bytes POKEd into

the shape table in original program.

13900-13906 Searches for the memory loca

tions of the First blank DATA statement and

sets Y equal to this.

13910-13970 POKEs Q to first item in DATA

statement.

13930 Separates Q into individual digits.

13975 POKEs number of shape tables and

reference numbers for shape tables.

14000-14075 POKEs bytes of shape table

into the succeeding locations of the DATA

statements.

14004 Searches DATA statement for a period

(CHR$(46)), in order to find location to insert

next value.

14550—14630 Demonstration program to

verify information in DATA statements.

14572 Checks DATA statement to verify

additional space on current statement. If not,

then READ asterisks andjump to next DATA

statement.

14700-14710 DELetes main portion of pro

gram and leaves demo program with DATA

statements to be SAVEd.

15000-15005 DATA statements with 184

periods (quantity is at your discretion), and 4

asterisks.

Variables Used

Q Holds the number of bytes in the shape

table.

V() Stores individual bytes of shape table.

Y Keeps track of the DATA statement memory

locations.

R Used to check memory locations for a

period.

F,FF Holds LENgth of strings and uses that

value in FOR-NEXT statements.

T(),L() Arrays that hold the individual digits

of bytes from shape table.

E$ User input.

X The location for bytes to be POKEd into

shape table.

Y$ Stores the DATA being READ from demo

program. String is used to prevent error mes

sage when asterisk is READ.

Hints And Changes

Those who have 32K Apples will encounter space

problems when trying to run this longer program.

DELeting the instructions, REMarks, disks subrou

tines, and combining statements will help avoid

this obstacle.

Once all changes are made to your program,

lines 13904 and 13906 may be DELeted. However,

the memory location for the first DATA statement

must be found. In machine language, the three

bytes to look for are: 83 00 2E. The decimal location

of 2E should then be set to Y in line 13900. Re

member— if this change is done, no other changes

can be made in the program {except for DATA

statements), without the information being POKEd

into the wrong locations. If searching for memory

locations is too tedious, then you might want to

experiment by raising the value in line 13900.

Either one of these changes will save time in pro

gram execution.

Providing you have shaved off a good portion

of the program, the value in line five may be raised

to accomodate more complex shapes.

The major shortcoming in this program is the
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on Software for APPLE II

SUPER SPECIAL - 50% OFF
ON THE FOLLOWING APPLE PROGRAMS

APEX—The assembly language operat

ing system for the Apple 11—Total control

of your Apple—fast program loading and

execution—Fexibility—Efficiency.

Now only $50.00

XPLO—A Block Structured—Pascal type

high level language operating under

APEX-

Now only $40.00

HANDY DISK—Utility programs and de

vice handlers for the APEX operating

system—A powerful alternative to Apple

DOS.

Now Only $20.00

THE EXTENDER—Extends Applesoft™

by adding these functions:

• Print using • Auto Line Numbering

• Decimal/Hex Conversion • High

Resolution Screen Color Indication

• Single Color Screen Fill and more...

Now Only $25.00

MORE APPLE SPECIALS

PASCAL GENERAL LEDGER—Menu

driven general ledger program based on

the Osborne System. Customized utility

for a true turn-key general ledger system.

$149.00

PROM BLASTER-Programs all 1K to

4K PROMS of 25XX & 27XX single or

multi-voltage types—With all personality

modules and read/write software.

$149.00

PROFESSIONAL FOOTBALL PREDICTIONS

$29• Makes predictions for all 14 NFL games each week.

• Program's data base is updated weekly from your local newspaper's game statistics
• Keeps complete record of all final scores and standings.
• Re-useable year after year.

• Very sophisticated program, yet easy to operate.

FOR YOUR APPLE II

*NOTE: Start saving your game results at the time of your order, APPARAT will provide the data base for the previous
weeks games on the disk.

95

MISCELLANEOUS SUPPLIES

DISKETTES

Double density, soft sectored, replacement guaranteed. Spindle/Hub
protected. (5W only)

Verbatim Datalife 6W 40 track S24.95

PAPER

8Vi"x11" blank while, tractor feed paper, full box $24.95

8Vi"x11" blank while, tractor feed paper, half box S 14.95

14yj"xl 1" green bar. tractor feed paper, full box S34.95
3V»"xI5/16" tractor feed mailing labels $m95

OTHER

5'/«" plastic library case S 1 95
5V«" Flip-sort $2195

16K memory kits $19 95

Apparatjnc.

APPARAT'S TOP 15 APPLE GAMES SALE

PRICF

1. Castle Wolfenstein (Muse) S24.9ti

2. Gorgon {Sirius) 33.95

3. Raster Blaster [Budgeco) 24.95

4. Snoggle (Broderbund) 20.95

5. Robotwar (Muse) 33.95

6. Alien Typhoon (Brod.} 24.95

7. Space Eggs (Sirius) 24.95

8. ABM (Muse) 20.95

9. Ultima (Ca. Pacific) 33.95

10. Pool 1.5 (IDS) 29.95

11. Voyage of the Valkyrie (AOS) 33.95

12. Zork (Personal Software) 33.95

13. Shuffleboard (IDS) 24.95

14. Olympic Decathlon (Microsoft) 24.r>5

15. Apple Panic (Brod.) 24-95

"Ongoing Support for Microcomputers'

4401 S. Tamarac Pkwy. • Denver. CO 80237 • (303) 741-1778 • (800) 525-7674

Freight F O B Denver call for shipping charges Foreign Orders shipped Air Freight
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• Print using • Auto Line Numbering 
• Decimal/Hex Conversion • High 
Resolution Screen Color Indication 
• Single Color Screen Fill and more ... 
Now Only .... .... . .. ... . .. ... . $25.00 

MORE APPLE SPECIALS 

PASCAL GENERAL LEDGER-Menu 
driven general ledger program based on 
the Osborne System. Customized utility 
for a true turn-key general ledger system. 

$149.00 

PROM BLASTER-Programs all 1 K to 
4K PROMS of 25XX & 27XX si ngle or 
multi-voltage types-With all personality 
modules and read/write software. 

$149.00 

PROFESSIONAL FOOTBALL PREDICTIONS 

• Makes predictions for all 14 NFL games each week. 
• Program's data base is updated weekly from your local newspaper's game statistics. 
• Keeps complete record of all final scores and standings. 
• Re-useable year after year. 
• Very sophisticated program, yet easy to operate. 
FOR YOUR APPLE II 
-NOTE: Start saving your game resuNs al the time of your order, APPARAT wil l provide the data base for the previous 
weeks games on the disk. 

MISCELLANEOUS SUPPLIES 
DISKETTES 

Double density, 5011 sectored. replac ement guaranteed, Spindle/Hub 
protected. (SYo" only) 
Verbatim Datalile 5¥." 40 traCk ,.,. . ........ 524.95 

PAPER 
aW'x I I " blank white, tract or feed paper, lu ll box ............... S24.95 
aW'xl I " blank white, tractor feed paper. half box ........ .. .. .. $\4.95 
\ 4 'h"x I , ~ green bar. tractor feed paper. lull box ........ $34.95 
3 'h"x l 5/ 16" tractor leed maiting labels ........ ................ $1 9.95 

' OTHER 

5'1." ptastic library case ...... ...... ............. "'" ....... S 1.95 
5'1. ' Flip·sort ................................................... 521.95 
16K memory kits. ... ................... . . . ................. $ I 9.95 

1. Castle Wolfenstein (Muse) 
2. Gorgon (Sirius) . 
3. Raster Blaster (Budgeco) 
4. Snoggle (Broderbund) .. 
5. Robotwaf (Muse) ..... . 
6. Alien Typhoon (Brod.) 
7. Space Eggs (Si rius) . 
8. ABM (Muse) . 
9. Ultima (Ca. Pacific) ... . 

Pool 1.5 (IDS) ....... . 
Voyage of the Valky rie (AOS) ... .. . , . . " 
Zork (Personal Software) .... . . 
Shuffleboard (IDS) , .. ,., .. . 
Olympic Decathlon (Microsoft) 
Apple Panic : .. 

.. . 524.9:> 
33.95 

.. 24.95 
20.95 

. ..... .. 33.95 
24.95 

. .. 24.95 
...... ...... 20.95 

.. 33.95 
. ..... 29.95 

. 33.95 
. . . ....... 33.95 

24.95 . , ~, Apparat Inc. ·· On · oin ~ 
4401 S Tamarac Pkwv • Denver . 9 9 Support for Microcomputers" 

CO 80237. (303) 741 ·1778. (800) 525·7674 

Freight FOB 0 envercatt fo r ~ hlpplng cha r ge~ F orelgn Order~ ~hlpped Air Freigh t 
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inability to store more than one shape cable at a

time. Though a small amount ofeffort could change

this, it would not be feasible if you are running

low on memory. I hope this program brought

some relief and enjoyment to you cassette owners

out there.

5 DIMV(250)

1082 Q =Q+1

1084 V(Q) = X

13040 TEXT: HOME

13042 VTAB 10: HTAB 5

13045 PRINT "MEMORY LOCATIONS ARE BEING

SCANNED"

13900 Y = 3500

13904 IFPEEK(Y)=131 AND PEEK (Y + 2) = 46 THEN

Y = Y + 2: GOTO 13910

13906 Y = Y+1:GOTO 13904

13910 FF=LEN(STR$<Q))

FORX=ITOFF

= VAL(MID$(STR${Q),X,1))

13920

13930

13940 POKEY,T(X) + 48

13945 Y = Y+I

13950 NEXT

13970 POKEY.44

13975 POKEY+1,49:POKEY+2,44:POKEY + 3,48:POKE

Y + 4,44:POKE Y + 5,52:POKE Y + 6,44:POKE

Y + 7,48:POKEY + 8,44

13997 TEXT: HOME

13998 VTAB 10: HTAB 2

13999 PRINT "DATA IS NOW BEING POKED INTO

MEMORY"

14000 FORQQ=1TOQ

14003 R = PEEK(Y)

14004 IF R< > 46 THEN Y = Y + I: GOTO 14003

14005 F = LEN(STR$(V(QQ)))

14010 FORT=1 TOF

14019 L(T) = VAL<MID$(STR$(V(QQ)),T,1)>

14040 POKEY,L(T) + 48

14050 Y = Y+1

14055 NEXT

14060 POKEY,44

14070 Y = Y+I

14075 NEXT

14100 HOME

14500 PRINT "TYPE 'ESC1 KEY TO DEMONSTRATE

PROGRAM"

14510 GETE$:IFE$<>CHR$<27)THENEND

14550 POKE 232,0: POKE 244,64

14555 READQ

14560 FORX=16384TO 16387 +Q

14570 READY$

14572 IF Y$ = "•" OR Y$ = "**" OR Y$ = "***" OR Y$ =

"****" THEN 14570

14575 Y = VAL(Y$)

14580 POKEX,Y

14590 NEXT

14600 POKE 16388+ Q,0

14610 HGR:SCALE=1:ROT= 0

14620 HCOLOR= 3

14630 DRAW 1 AT 140,80

14700 VTAB 22

14702 PRINT "TYPE 'ESC TO FORM NEW PROGRAM"

14704 GET E$: IF E$<> CHR$(27) THEN END

14705 TEXT: HOME

14706 PRINT "PROGRAM IS NOW READY TO BE

SAVED"

14710 DEL 5,14510

15000 DATA

****

15001 DATA

♦***

15001 DATA

t ****

15002 DATA

t •***

15003 DATA

# ****

15004 DATA

_ *♦**

15005 DATA

♦***

The \tace gives

your Apple tne

ol speech >

Use the standard

Voice vocabulary lo

speak an endless com

bination of phrases, or

easily record your own

vocabulary and make your

Apple say anything you like

Each data disk stores up to 60

words or phrases which can be

sorted forquick reference What's

more, the\foiceallowsyou to speak

(rom any Basic program by usirtg

Print Commands Guaranteed

the best and easiest to use

speech software available.

For the Apple II or Apple II

(S39P5)

from the leader in quality software

■mrw TCT17 software-

330 N CHARLES STREET

BALTIMORE. MD 21201
.(301)659-7312
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inability to store more than one shape table at a 
time. Though a small amount of effort could change 
this, it would not be feasible if you are running 
low on memo ry. I hope this program brought 
some relief and enjoyment to you cassette owners 
out the re. 

5 DIM V(250) 
1082 Q=Q+ I 
1084 V(Q)=X 
13040 TEXT: HOME 
13042 VT AB 10: HT AB 5 
13045 PRINT "MEMORY LOCATIONS ARE BEING 

SCANNED" 
13900 Y = 3500 
13904 IF PEEK(Y)= 131 AND PEEK (Y +2)=46 THEN 

Y=Y+2: GOTO 13910 
13906 Y= Y + I:GOTO 13904 
13910 FF= LEN(STR$(Q) 
13920 FOR X = I TO FF 
13930 T(X) = V AL(MID$(STR$(Q),X,I» 
13940 POKE Y,T(X) + 48 
13945 Y=Y+1 
13950 NEXT 
13970 POKE Y,44 
13975 POKE Y+ 1,49:POKE Y+2,44 :POKE Y+3,48:POKE 

Y + 4,44: POKE Y + 5,52:POKE Y + 6,44:POKE 
Y+7,48:POKE Y+ 8,44 

13997 TEXT: HOME 
13998 VTAB 10: HTAB 2 
13999 PRINT " DATA IS NOW BEING POKED INTO 

MEMORY" 
14000 FORQQ=1 TOQ 
14003 R = PEEK (Y) 
14004 IF R < > 46 THEN Y= Y + I: GOTO 14003 
14005 F=LEN(STR$(V(QQ») 
14010 FOR T= I TO F 
14019 L(T) = V AL(MIDS(ST R$(V (QQ», T , I» 
14040 POKE Y,L(T)+48 
14050 Y=Y+1 
14055 NEXT 
14060 POKE Y,44 
14070 Y=Y+1 
14075 NEXT 
14100 HOME 
14500 PRINT "TYPE ' ESC' KEY TO DEMONSTRATE 

PROGRAM" 
14510 GET E$: IF E$ < > CHR$(27) THEN END 
14550 POKE 232,0: POKE 244,64 
14555 READ Q 
14560 FOR X = 16384 TO 16387 + Q 
14570 READ Y$ 
14572 IF Y$ == u." OR Y$ = "**,, OR Y$ = " ••• " OR Y$ == 

u****" THEN 14570 
14575 Y=VAL(Y$) 
14580 POKE X,Y 
14590 NEXT 
14600 POKE 16388+Q,0 
14610 HGR: SCALE= I : ROT=O 
14620 HCOLOR=3 
14630 DRAW I AT 140,80 
14700 VTAB 22 
14702 PRINT "TYPE ' ESC' TO FORM NEW PROGRAM" 
14704 GET E$ : IF E$< > CHR$(27) THEN END 
14705 TEXT: HOME 
14706 PRINT " PROGRAM IS NOW READY TO BE 

SAVED" 

14710 DEL 5,14510 
15000 DATA 

15001 DATA 

15001 DATA 

15002 DATA 

15003 DATA 

15004 DATA 

15005 DATA 

.* •• 

•••• 

•••• 

•••• 

•••• 

•••• 

•••• 

The Voice grves 
your Apple the 

~O'speech' 
Use the standard 

\tlice lIOCobulOry 10 
speak on endless com
binalionof phroses. Of 
easlly record your own 

vocobuloryand make your 
Apple sa.tonything you like, 

Each dOlO disk stores up TO 80 
wordsor phrases which con be 

sorted forQuick reference IJ!.IhOl's 
mete. lheVoiceollowsyou to speak 

from any Basic PlOQrom by ut.ing 
Print Commands, Guaranteed 

Ihe basI and eosiesllo use 
speech software ovoHab~ 

FOI' the Apple II or Apple II 
Plus with <18K. (539.95) 

from the leader in qualify software 

© 

~-~---- --------~ _'.0_ 
<I_c".....,..c..... 

330 N CHARlES STREEl 
BAlJlMORE. MO 21201 L-__________ '(J01)t$-1212 

c... .. ... .. "" __ __ <1 __ ' _ _ 
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Lower Case

With

Unmodified

Apple
Joseph Wrubel

Aberdeen, NJ

This article describes a program called LC.EDIT
which can be used to build, modify, and print text

files using both upper and lower case letters on an

unmodified 48K APPLE II Plus. The editor sup

ports most of the commonly used edit commands

including find, locate, change, append, insert and

delete. Also included are read and write disk
commands.

Uppercase letters are entered by preceding

them with a CTRL-A. Internally, the program

adds 32 to the ASCII value of each lower case

letter, thus setting up the string for output to the

printer. On the screen, capital letters are converted

to the inverse mode while the lowercase letters are

converted back to uppercase for display only.

I purchased my APPLE II early in December

1980, and quickly realized that the BASIC language

had changed a lot since I had used it last in 1968.

The biggest change I noticed was the string

handling ability of the new BASIC.

The first application program I decided to

write required the use of strings. I quickly found

the "write text" and "read text" programs on the

master disk and as quickly decided I didn't like

them. At work, I make use of text editors on PRIME
and UNIVAC computers and find that each of

them has certain features which the other doesn't

support. So I backed myself into writing a text

editor for my APPLE and decided to incorporate
the features I liked best from each system.

The program is used the first time to create a

text file. The procedure is to hit a carriage return

when prompted for "FILE NAME." This puts the

program in the input mode. Once the text is

entered, a CR puts the program into the EDIT

mode. The options available in the EDIT mode are

described below. Note that a single letter followed

by a space and then any needed parameters is the

usual format within the program. In this version,

capital letters are typed in by preceding them with

a CTRL-A.

The edit options are as follows:

I — Insert new line behind the present line.

C — Change the first sub-string to the second

sub-string in this line of text. Sub-strings are

separated by /'s. Double IPs can be used to

enter a new substring in front of the existing

string or to delete the last part of the original
string.

A — Append new string to the end of the

original string on this line.

P — Print a number of lines. Options include

printing all lines from the present position to

the end of the file by typing P*.

S — Save file. It is saved with its original name

if one has been previously entered. Otherwise,

a file name is requested via a prompt. If you

give a file name when using S, the new name is

used. This is a way of making an image of a

text file for backup or modification.

N — If alone the next line is displayed. N + /—

NUMB moves the pointer back and forth

within file limits.

L — Locate sub-string at any location in any

line from the present line to the end of the
file.

Q — Quit. Normal program exit.

F — Find sub-string at beginning of any line

from the present line to the end of file.

R — Retype present line completely.

H — Help if you have forgotten how to use

the program. Can be used at any time.

E— Enter new file name to be edited. Can be

used to edit when finished with the first without

having to re-run the program.

NN — NN is any valid line number in the file.

This is a direct line number access to the entire
file.

The program is well REMarked to help any

new programmer understand not only what the

program does, but also how it does it.

The printer I have is an EPSON MX-80, but I

believe this program will work for any printer

which supports lower case characters. Until the day
this article was written, I had no idea that I could

take advantage of the printer's lower case abilities,
but my son persisted. This program was modified

from my original upper-case only version in about
four hours.

One necessary feature of this program is the

amount ofuser error-checking which takes place.
As of this writing, I am unaware of any way to

make the program bomb. Most of the checks

were installed originally, but a few were added

when bomb-outs indicated an unexpected pitfall
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Apple 
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This article describes a program called LC.EDIT 
which can be used to build , modify, and print tex t 
fil es using both upper and lower case letters on an 
unmodified 48K APPLE II Plus. The editor sup
ports most of the commonly used edit commands 
including find , locate, change, append, insert and 
delete. Also included are read and write disk 
commands. 

Uppercase letters are entered by preceding 
them with a CTRL-A. Internally, the program 
adds 32 to the ASC11 value of each lower case 
letter , thus se tting up the string for output to the 
printe r. On the screen , capital lette rs are conve rted 
to the inve rse mode while the lowercase letters are 
converted back to uppercase for display only. 

I purchased my APPLE 11 early in December 
1980, and quickly realized that the BASI C language 
had changed a lot since I had used it last in 1968. 
T he biggest change I noticed was the string 
handling abili ty of the new BASI C. 

The first application program I decided to 
write required the use of strings . I quickly found 
the "write text" and "read tex t" programs on the 
master disk and as quickly decided I didn't like 
them. At work, I make use of tex t edito rs on PRIME 
and UN IVAC computers and find that each of 
them has certain features which the other doesn't 
suppo rt . So I backed myself into writing a tex t 
ed itor for my APPLE and dec ided to incorporate 
the fea tures I liked best from each system. 

T he program is used the first time to create a 
text fil e. The procedure is to hit a ca rri age retu rn 
when prompted for "FILE NAME." T his puts the 
program in the input mode. O nce the text is 
entered , a CR puts the program into the EDIT 
mode. The options available in the ED IT mode are 
described below. Note that a single letter followed 
by a space and then any needed parameters is the 
usual format within the program . In this ve rsion, 
capita l letters are typed in by preceding them with 
a CTRL-A . 

The edit options are as follows: 
1- Insert new line behind the present li ne. 
C - Change the first sub-string to the second 
sub-string in this line of text. Sub-strings are 
separated by /'s. Double I/'s can be used to 
enter a new substring in front of the ex isting 
string or to delete the last part of the o riginal 
string. 
A - Append new string to the end o f the 
original string on this li ne . 
P - Print a number o f lines. Options include 
printing all lines from the present position to 
the end of the fil e by typing p* 
S - Save file. It is saved with its original name 
if one has been previousl y entered. Otherwise, 
a fil e name is requested via a prompt. If you 
give a fil e name when using S, the new name is 
used . This is a way of making an image o f a 
text file for bac kup or modification. 
N - If alone the nex t line is displayed. N + 1-
NUMB moves the pointer back and forth 
with in file limits. 
L - Locate sub-string at any location in any 
line from the present line to the end of the 
file . 
Q - Quit. ormal program exit. 
F - Find sub-string at beginning of any line 
from the present line to the end of fil e. 
R- Retype present line completely. 
H - Help if you have forgotten how to use 
the program. Can be used at any time. 
E - Enter new fil e name to be ed ited. Can be 
used to edit when fini shed with the first witho ut 
having to re-run the program. 
NN - N is any va lid line number in the fil e. 
This is a direct line number access to the entire 
file . 

The program is well REMarked to help any 
new programmer understand not onl y what the 
program does, but also how it does it. 

T he printer I have is an EPSON MX-80, but I 
believe this program will work for any printer 
which supports lower case characters. Until the day 
this article was written , I had no idea that I could 
take ad vantage of the printer's lower case abili ties, 
but my son persisted. This program was modified 
from my original upper-case only version in about 
four hours. 

One necessary feature of this program is the 
amount of user error-check ing which takes place. 
As o f th is writing, I am unaware of any way to 
make the program bomb. Most of the checks 
were installed originally, but a few we re added 
when bomb-outs indicated an unexpected pitfall 
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such as typing "DELETE" instead of "D" to delete the upper-case only version. My mailing address is:

one line.

If anyone would like to save the effort of typing Joseph N. Wrubel

in the program send me a disk, $3, and an SASE 27 Norwood Lane

mailer and I will provide a copy of this version and Aberdeen, NJ 07747

1

2

3

4

5

6

7

8

9

10

11

12

13

15

20

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

HOME

INPUT

**********************

*

*

*

*

*

*

*

*

*

*

1

LC.EDIT PROGRAM

BY

J. N. WRUBEL

REV. AUG 1981

DIM T*<500)

"FILE NAME :":Z$

*

*

*

*

*

*

*

*

*

24 D* ■ CHR* (4): REM CTRL-D

25 REM

26 REM ************************

27 REM CR TO ENTER BUILD MODE

28 REM ************************

29 REM

30 IF LEN (Z*> = 0 GOTO 1000

32 IF Z* = "H" THEN 9400: REM LIST INSTRUCTIONS

34 REM

35 REM ************************

36 REM LOAD FILE FROM DISK

37 REM ************************

38 REM

40 PRINT D*s"0PEN";Z*

50 PRINT D*;"READ"5Z*

52 REM

53 REM ************************

54 REM FIRST ELEMENT FROM DISK IS FILE LENGTH (NUMERIC)

55 REM

57 REM REMAINDER OF FILE IS IN STRING FORMAT

58 REM ************************

59 REM

60 INPUT I

70 FOR J = 1 TO I

75 INPUT T*(J)a NEXT

80 PRINT D*;"CLOSE";1%

90 J = 1

100 REM ***********************

101 REM MAIN REENTRY POINT FROM MOST PROGRAM OPTIONS

102 REM ***********************

103 REM

105 PRINT J; " : "5

110 GOSUB 250aR# = T*

112 IF LEN (T*> » 0 THEN W$ » ""( GOTO 121

115 W$ = CHR* < ASC ( LEFT$ <R*,1)> - 32)

116 REM

117 REM ***********************
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such as typing "DELETE" instead of "0 " to delete 
one line. 

the upper-case on ly version. My mailing address is : 

If an)'one wo uld like to save the e ffon oftyping 
in the program send me a disk. $3. and an SASE 
maile r a nd I will provide a copy of this version and 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1 
12 
13 
15 

REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 

REM 
REM 
REM 
REM 
HOME 

********************** 
* * * LC.EDIT PROGRAM * 
* * * BY * 
* * * J . N. WRUBEL * 
* * * * * REV. AUG 1981 * 
* * ********************** 
: DIM T$(500) 

20 INPUT "FILE NAM E :";Z$ 
24 0$ = CHR$ (4): REM CTRL-D 
25 REM 
26 
27 
28 
29 
30 

REM 
REM 
REM 
REM 

************************ 
CR TO ENTER BUILD MODE 

************************ 
IF LE N (Z$) = 0 GO TO 1000 

J oseph N. Wrubel 
27 Norwood Lane 
Aberdee n. NJ 07747 

32 
34 
35 

IF Z$ = "H" THEN 9400: REM LIST INSTRUCTIONS 
REM 

36 
37 
38 

REM ************************ 
REM LOAD FILE FROM DISK 

REM ************************ 
REM 

40 PRINT D$;"OPEN";Z$ 
50 PRINT D$;"READ";Z$ 
52 REM 
53 REM ************************ 
54 REM FIRST ELEMENT FROM DISK IS FILE LENGTH (NUMERIC) 
55 REM 
57 REM REMAINDER OF FILE IS IN STRING FORMAT 
58 REM ************************ 
59 REM 
60 INPUT I 
70 FOR J = 1 TO I 
75 INPUT T$(J): NEXT 
80 PRINT D$l"CLOSE"lZ$ 
90 J = 1 
100 REM *********************** 
101 REM MAIN REENTRY POINT FROM MOST PROGRAM OPTIONS 
102 REM *********************** 
103 REM 
105 PRINT J;II:II; 
110 GOSUB 250 :R$ = T$ 
112 IF LEN (T$ ) = 0 THEN W$ = •••• : GOTO 12 1 
115 W$ = CHR$ ( ASC ( LEFT$ (R$,l» - 32) 
116 REM 
117 REM *********************** 



SATCIRN SYSTEMS 32K RAM BOARD FOR APPLE

Compatible with: Apple 1I(B, Apple II + ®, Microsoft's Z80 Softcard » DOS 3.2,

DOS 3.3, INTEGER Basic®, Applesoft1*1, PASCAL, FORTRAN,

LISA®, Personal Software's VISICALC

Software included: 1. Relocation of DOS into SATURN 32K board (recovers
approximately 1 OK of main board RAM).

2. Utility package for saving and loading Applesoft" and

INTEGER@ programs and data on the 32K RAM board;

overlaying, chaining.

3. PSEUDO-DISK: Modifies DOS 3.3 to allow use of

SATURN 32K RAM board(s) like another disk drive.

COMPREHENSIVE DOCUMENTATION • 1 YEAR WARRANTY

ALL FOR ONLY $239.00

NEW!

MEMORY EXPANSION SOFTWARE FOR VISICALC■■

Now you can expand the memory available to Personal Software's 16 sector

VISICALC using the SATURN 32K RAM BOARD!

With VC-EXPANDni and one or more SATURN 32K RAM BOARDS the memory

available to VISICALC is increased from 18K to:

50K with 1 SATURN 32K BOARD

82K with 2 SATURN 32K BOARDS

In addition, VC-EXPAND™ will utilize your present 16K RAM board to provide 66K of

usable VISICALC memory.

VC-EXPAND supplied on 16 sector disk

ONLY $100.00

DEALER INQUIRIES INVITED

VISA/MasterCard Accepted

ALPHA LOGIC BUSINESS SYSTEMS, INC.
3720 Winston • Hoffman Estates, IL 60195 • (312)870-8230

SATURN SYSTEMS 32K RAM BOARD FOR APPLE 

Compatible with: Apple II®, Apple II + ®, Microsoft's l80 Softcard®, DOS 3.2, 
DOS 3.3, INTEGER Basic®, Applesoft®, PASCAL, FORTRAN, 
LlSA®, Personal Software's VlSICALC® 

Software included: 1. Relocation of DOS into SATURN 32K board (recovers 
approximately 10K of main board RAM). 

2. Utility package for saving and loading Applesoft® and 
INTEGER® programs and data on the 32K RAM board; 
overlaying, chaining. 

3. PSEUDO-DISK: Modifies DOS 3.3 to allow use of 
SATURN 32K RAM board(s) like another disk drive. 

COMPREHENSIVE DOCUMENTATION. 1 YEAR WARRANTY 

ALL FOR ONLY $239.00 

NEW! 
MEMORY EXPANSION SOFTWARE FOR VISICALC® 

Now you can expand the memory available to Personal Software's 16 sector 
VISICALC® using the SATURN 32K RAM BOARD! 

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 
82K with 2 SATURN 32K BOARDS 

In addition, VC-EXPAND n, will utilize your present 16K RAM board to provide 66K of 
usable VISICALC® memory. 

VC-EXPAND supplied on 16 sector disk 

ONLY $100.00 

DEALER INQUIRIES INVITED 
VISN MasterCard Accepted 

ALPHA LOGIC BOSINESS SYSTEMS, INC. 
3720 Winston· Hoffman Estates, IL 60 195 · (3 12)870-8230 
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118 REM CONVERT SINGLE LETTER ENTRY TO NUMERIC 
119 REM *********************** 
120 REM 
121 FOR W = 1 TO 13 
130 IF W$ = M I D$ (" I CADPSNLQFRHE" , W, 1) THEN 190 
140 NEXT 
150 GOTO 1200: REM ENTRY WAS NOT A VALID LETTER 
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190 ON W GO TO 2000~3000 ,4000~5000 ,6000,7000,8000,9000,200,500 , 2500,9400 
,750 

200 PRINT "PROGRAM COMPLETE": END 
210 GOTO 90: REM CONTINUE RE-ENTRY 
250 REM 
251 REM *********************** 
252 REM INPUT STRING SUBRO UT INE 
253 REM *********************** 
254 REM 
257 T$ ::: I'" 
260 GET A$: IF A$ - CHR$ (13) TH EN PRINT AS;: RETUR N 
270 IF A$ = CHR$ (8) AND LEN (T$) > 1 THEN T$ - LEFT$ (T$, LEN (T$) -

1): PRINT A$;: GOTO 260 
275 IF A$ = CHR$ (8) THEN TS = "": F'RINT AS;: GOTO 260 
280 IF A$ = CHR$ (1) THEN GET A$: INVERSE: PRI NT A$;: NORMAL :T$ = T 

$ + A$: GOTO 260 
290 IF A$ < CHR$ (65) OR A$ > CHR$ (90) THEN T$ = TS + A$: PRINT A$;: 

GOTO 260 
300 PRINT A$;:T$ = T$ + CHR$ ( ASC (AS) + 32): GOTO 260 
350 REM 

351 REM *********************** 
352 REM PRINT A LINE SUBROUTINE 
353 REM ***** ****************** 
354 REM 
360 FOR L = 1 TO LEN (T$):B$ = MID$ (T$,L,l) 
370 IF B$ > CHR$ (64) AND B$ < CHR$ (91) THEN INVERSE: PRINT B$;: NORMAL 

: GOTO 395 
380 IF B$ ' CHR$ (96) AND B. < CHR' (123) THEN B$ = CHRS ( ASC (B') -

32) 

390 
395 
4 50 
451 
452 
453 
454 
460 
470 

480 
500 
501 
502 
503 
510 
520 
530 
540 
550 
560 
570 

PR INT B$; 
NE XT : PRINT : RETURN 
REM 
REM 
REM 
REM 
REM 

************************ 
STRING DECODE SUBROUTINE 

************************ 
FOR M = 3 TO LEN 
IF MID$ (R$,M,l) 
R$ = LEFT$ (R$,M 
(R$,M + 1) 

NEXT : RETURN 

CR$) 
> CHR$ (95) 
- 1) + CHR$ 

REM ********************* 
REM FIND STRING ROUTINE 
REM ********************* 
REM 
IF LEN (R$ ) < 3 THEN 580 

AND MIDS (R$,M,l) ( CHR$ (1 2 4) THEN 
( ASC ( MID$ (R$,M,l» - 32) + MID$ 

F$ = MID$ (R$,3) , REM STRING TO BE FOUND 
FOR K = J + 1 TO I 
IF LEFT$ (T$(K), LEN (F$ » = F$ THEN 570 
NEXT 
PRINT "NO FIND " : GOTO 90 

J = K: GOTO 6300 
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- 0 GOTO 1100

580 PRINT "YOU MUST ENTER STRINB"b GOTO 100
750 REM

751 REM *********************

752 REM ENTER NEW FILE NAME

753 REM *********************

754 REM

755 HOME

760 IF LEN <R*> < 3 THEN 20

770 GOSUB 450:Z* = MID* <R*,3): GOTO 25

999 REM

1000 REM *******************

1001 REM BUILD FILE MODE

1002 REM *******************

1003 REM

1005 I m OiJ » 0

1007 PRINT "INPUT"

1010 PRINT J + 1| "I "|

1020 GOSUB 250sT*<J + l)

1030 IF LEN <T*(J + 1>>

1040 J = J + Is I = I + 1

1050 GOTO 1010

1090 REM

1091 REM ******************

1092 REM ENTER EDIT MODE

1093 REM ******************

1094 REM

1100 PRINT "EDIT": GOTO 100

1200 REM

1201 REM **********************

1202 REM CR TO ENTER INPUT MODE

1203 REM **********************

1204 REM

1205 IF LEN <R*> = 0 THEN 1500

1206 REM

1207 REM *********************

1208 REM VALIDATE LINE POINTER

1209 REM *********************

1210 W ■ VAL <R$)

1215 IF W < 1 OR W > I GOTO 1240
1220 J = W

1230 T* = T*<J)s GOSUB 350e GOTO 100

1240 PRINT "ILLEGAL ENTRY": GOTO 100
1500 REM

1501 REM ********************

1502 REM INPUT MODE

1503 REM ********************

1504 REM

1505 REM IF AT END OF FILE DO EASY WAY
1507 IF J = I GOTO 1007

1509 REM THE HARD WAY

1510 PRINT "INPUT"

1515 PRINT J + Is ": ":

1520 BOSUB 250

1530 IF LEN (T*> » 0 GOTO 1100:

1540 FOR K = I TO J STEP - 1

1550 T*(K + 1) = T*(K)

1560 NEXT

1570 T$(J + 1) = T$

1580 J = J + 1: I = I + j.

REM RETURN TO EDIT MODE
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580 PRINT "YOU MUST ENTER STRING", GOTO 100 
750 REM 
751 REM ********************* 
752 REM ENTER NEW FILE NAME 
753 REM ********************* 
754 REM 
755 HOME 
760 IF LEN (R$I < 3 THEN 20 
770 GOSUS 450:Z$ = MID$ (R$,31: GOTO 25 
999 REM 

1000 REM ******************* 
1001 REM SUILD FILE MODE 
1002 REM ******************* 
1003 REM 
1005 I = O:J = 0 
1007 PRINT "INPUT" 
1010 PR I NT J + 1;":"; 
1020 GOSUS 250:T$(J + II = T$ 
1030 IF LEN (T$(J + III = 
1040 J = J + 1:1 = I + 1 

o GOTO 1100 

1050 GOTO 1010 
1090 REM 
1091 REM 
1092 REM 
1093 REM 
1094 REM 

****************** 
ENTER ED IT MODE 

****************** 
1100 PRINT "EDIT": GOTO 100 
1200 REM 
1201 REM ********************** 
1202 REM CR TO ENTER INPUT MODE 
1203 REM ********************** 
1204 REM 
1205 IF LEN (R$I = 0 THEN 1500 
1206 REM 
1207 REM ********************* 
1208 REM VALIDATE LINE POINTER 
1209 REM ********************* 
1210 W = VAL (R$I 
1215 IF W < 1 OR W > I GOTO 1240 
1220 J = W 
1230 T$ = T$(JI: GOSUS 350: GOTO 100 
1240 PRINT "ILLEGAL ENTRY": GOTO 100 
1500 REM 
1501 REM ******************** 
1502 REM INPUT MODE 
1503 REM ******************** 
1504 REM 
1505 REM IF AT END OF FILE DO EASY WAY 
1507 IF J = I GOTO 1007 
1509 REM THE HARD WAY 
1510 PRINT "INPUT" 
1515 PR I NT J + 1;":"; 
1520 GOSUS 250 
1530 IF LEN (T$I = 0 GOTO 1100: REM RETURN TO EDIT MODE 
1540 FOR K = I TO J STEP - 1 
1550 T$ (K + II = T$( KI 
1560 NEXT 
1570 T$(J + II = T$ 
1580 J = J + 1: I = I + 1 

93 
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1590

2000

2001

2002

2003

2004

2005

2010

2020

2030

2040

2050

2060

2070

2500

2501

2502

2503

2504

2505

2510

2520

3000

3001

3002

3003

3004

3005

3010

3020

3030

3040

3050

3060

3070

3075

3080

3090

3100

3110

3120

3125

3127

3128

3130

3140

3160

3170

3190

4000

4001

4002

4003

4004

4005

4010

4020

5000

GOTO 100

/" THEN 3060

GOTO 1515

REM

REM *********************

REM INSERT NEW LINE

REM *********************

REM

IF LEN (R*) < 3 THEN PRINT "BAD I": GOTO 100

1 = 1 + 1

FOR K » I - 1 TO J STEP - I

T*(K + 1) = T*(K)

NEXT

T*(J + 1) = MID* (R$,3)

3 = J + 1

GOTO 100

REM

REM *******************

REM RETYPE LINE

REM *******************

REM

IF LEN (R*) < 3 THEN PRINT "BAD R

T*(J) ■ MID* (R*,3)

GOTO 100

REM

REM *********************

REM CHANGE PART OF LINE

REM *********************

REM

IF LEN <R*> < 3 THEM PRINT

W* m MID* (R*,3)

IF LEFT* (W$,l) < > "/" OR

FOR K «■ 2 TO LEN CW*) - J.

IF MID* (W*,K,1) » "/" GOTO 3070

NEXT

PRINT "MISSING DELIMITERS": GOTO 100

F* = MID* (W*,2,K - 2)

H = LEN (T*(J))

FOR M = 1 TO H

IF MID* (T*(J),M,K ~2) = F* GOTO 3120

NEXT

PRINT "NO FIND": GOTO 100

G* = MID* (W*,K + 1, LEN (W*) - K - 1)

IF H - M + 1 - LEN <F*> « 0 GOTO 3160

IF K = 2 GOTO 3170

IF M = 1 GOTO 3190

T$(J> - LEFT* <T*(J),M - 1) + G* + RIGHT* (T*(J),H - M + 1 - LEN

<F$> )

GOTO 6300

T*(J) * LEFT* <T*(J),M - 1) + G*: GOTO 3140

T*(J) = MID* (W*,3, LEN <W*> - 3) + T*(J): GOTO 3140

T*CJ) = G* + RIGHT* (T*(J),H - M + 1 - LEN <F*>)s GOTO 3140

REM

REM **********************

REM APPEND TO PRESENT LINE

REM *****#*#**************

REM

IF LEN (R*) < 3 THEN PRINT "BAD A": GOTO 100

T*(J) ■ T*(J> + MID* (R*,3)

GOTO 6300

REM

BAD C"l GOTO 100

RIGHT* (W*,l> <
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1590 GO TO 1515 
2000 REM 
2001 REM ********************* 
2002 REM INSERT NEW LINE 
2003 REM ********************* 
2004 REM 
2005 IF LEN (R$) < 3 THEN PRINT "BAD I": GOTD 100 
2010 I = I + 1 
2020 FOR K = I - 1 TO J STEP - 1 
2030 T$(K + 1) = T$(k) 
2040 NEXT 
2050 T$(J + 1 ) = MID. (R$,3) 
2060 J = J + 1 
2070 GOTO 100 
2500 REM 
2501 REM ******************* 
2502 REM RETYPE LINE 
2503 REM ******************* 
2504 REM 
2505 IF LEN (R$) < 3 THEN PRINT "BAD R" : GOTO 100 
2510 T$(J) - MID$ (R$~3) 

2520 
3000 
3001 
3002 
3003 
:3004 
3(1)5 

30lC> 
3020 
3030 
3040 
3050 
3060 
3070 
3075 
3080 
3090 
3100 
3110 
3120 
3125 
3127 
3128 
3130 

3140 
3160 
3170 
3190 
4000 
4001 
4002 
4003 
4004 
4005 
4010 
4020 
5000 

GOTO 100 
REM 
REM ********************* 
REM CHANGE PART OF LINE 
REM ********************* 
REM 
IF l. EN (R$) < :5 THEN PRINT "BAD C": 130TO 100 

W$ = MID$ (R$,3) 
I F LEFT'" (W$, 1) < > " /" DR R I GHT$ (W$, 1> < > " /" THEN 3060 
FOR K = 2 TO LEN (W$) - 1 
IF MID$ (W$,K,I) = "/" GOTO 3070 
NEXT 
PRINT "M ISSING DELIMITERS": GOTO 100 

F$ = MI D$ (W$,2,K - 2) 
H= LEN (T$(J» 

FOR M = 1 TO H 
IF MID$ (T$(J),M,K - 2 ) = F$ GOTO 3120 
NEXT 
PRINT "NO FIND": GO TO 100 

G$ = MID$ (W$,K + 1, LEN (W$ ) - K - 1) 
IF H - M + 1 - LEN (F$) = 0 GO TO 3 160 
IF K = 2 GOTO 3170 
IF M = 1 GO TO 3190 

T$(J) = LEFT$ (T$ (J),M - 1) + G$ + RIGHT$ (T$(J),H - M + 1 -
(F$) ) 
GOTO 6300 

T$(J) = LEFT$ (T$(J),M - 1) + G$: GOTO 3140 
T$(J) = MID$ (W$,3, LEN (W$ ) - 3) + T$(J): GOTO 3140 
T$(J) = G$ + RIGHT$ (T$(J),H - M + 1 - LEN (F$»: GOTO 3140 

REM 
REM ********************** 
REM APPEND TO PRESENT LINE 
REM ********************** 
REM 
IF LEN (R$) < 3 THEN PRINT "BAD A": GOTO 100 

T$(J) = T$(J) + MID$ (R$,3) 
GOTO 6300 
REM 

LEN 
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SOOl 
5002 
5003 
5004 
5007 
5010 
5012 
5020 
5030 
5040 
5050 
5055 
S060 
5065 
5070 
5080 
5090 
5100 
5110 
6000 
6001 
6002 
6003 
6004 
6007 
6010 
6020 
6030 
6035 
6040 
6050 
6060 
6070 
6075 
6080 
6100 
6104 
6105 
6106 
6110 

REM 
REM 
REM 
REM 

******************** 
DELETE LI NE ( S) 

******************** 
L = LEN (R$) 

IF L > 1 GOTO 5050 
REM A "D" ALONE DELETES ONE LINE ONLY 
FOR K = J TO I 

T$(K) = T$(K + 1): NEXT 
I = I - l:J = J - 1: GOTO 100 

IF L = 2 GOTO 5110 
N = VAL ( MID$ (R$,3» 

IF N > I - J + 1 THEN 5100 
IF N = 0 THEN PRINT "BAD D": GOTO 100 
FOR K = J TO I - N 

T$(K) = T$(K + N): NEXT 
J = J - 1:1 = I - N: GOTO 100 

PRINT "DELETE TOO BIG": GOTO 100 
PRINT "ILLEGAL DELETE": GOTO 100 
REM 

REM ******************* 
REM PRINT SOME LINES 

REM ******************* 
REM 
IF LEN (R$) < 2 THEN 6300 

NUM$ = MID$ (R$,2) 
IF NUM$ = "*" GOTO 6150 

NUM = VAL (NUM$) 
IF NUM = 0 THEN T$ = T$(J ) : GOSUB 350: GOTO 100 
FOR K = J TO J + NUM - 1 

T$ = T$(J): GOSUB 350:J = J + 1 
IF J > I GOTO 6100 
NEXT 

J = J - 1 
GOTO 100 
PRINT !lEOF: II; I;" LINES!! 
REM 
REM THE END OF FILE WAS FOUND 
REM 
GOTO 90 

6150 REM 
6151 REM ******************** 
6152 REM IS PRINTOUT WANTED 
6153 
6154 
6160 
6170 
6180 
6190 
6200 
6210 
6220 
6300 
6350 
6351 
6352 
6353 
6354 

REM ******************** 
REM 
PRINT : INPUT "PRINTOUT?"; PR$ 
IF LEFT$ (PR$,I) = "Y" THEN 6350 
IF LEFT$ (PR$,I) = "N" THEN 6200 
PRINT: PRINT "TRY AGAIN": GOTO 6160 
FOR K = J TO I 

T$ = T$(K): GOSUB 350: NEXT 
GO TO 6100 

T$ = T!$ ( J): GOSUB 350 : GOTO 100 
REM 
REM 
REM 
REM 
REM 

********************* 
PRINT ENTIRE FILE 

********************* 
6360 PRINT D$;"PR#I": PRINT CHR$ (9 ) ;"BON" 

95 
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6370

6374

6375

6378

6380

6385

6390

7000

7001

7002

7003

7004

7006

7008

7010

7012

7015

7020

7030

7040

7050

7060

7070

7080

7090

8000

8001

8002

8003

8004

8005

8010

8015

8020

8030

8040

8050

8060

8100

9000

9001

9002

9003

9004

9007

9010

9020

9030

9040

9050

9060

9070

9400

9401

9402

9403

9404

9405

9407

GOTO 6385

THEN T*(K) «

2 THEN GOSUB 450:Z* =

> 0 THEN 7015

'FILE NAME ?";Z*

MID* <R*,3>

FOR K = J TO I

REM IF PERIOD SKIP A LINE

IF T*(K) ~ "-" THEN PRINT

IF LEFT* <T*(K>,4) -

PRINT T*<K)

NEXT

PRINT D*JllPR#O"a GOTO 6100

REM

REM *******************

REM SAVE FILE

REM *******************

REM

IF LEN <R*) >

IF LEN <Z*> <

PRINT : INPUT

IF LEN (Z*) - 0 THEN 7010

PRINT D*;"OPEN";Z*

PRINT D*;"DELETE";Z*

PRINT D*;"OPEN";Z*

PRINT D*;"WRITE"|Z*

PRINT I

FOR J = 1 TO I

PRINT T*(J)t NEXT

PRINT D*;"CLOSE";Z*

GOTO 90

REM

REM *********************

REM RELATIVE MOVEMENT OF POINTER

REM *********************

REM

IF R* < > CHR* (110) THEN 8030: REM

J = J + 1

IF J > I THEN PRINT "EOF:";I;" LINES": GOTO 90

T* = T*(J): GOSUB 350: GOTO 100

V = VAL ( MID* <R«,2>)

IF V + J > I OR V + J < I. GOTO 8100

J = J + V

T* = T*(J): GOSUB 350s GOTO 100

PRINT "MOVE TOO BIG": GOTO 100

REM

REM **********************

REM LOCATE STRING

REM **********************

REM

IF LEN (R*) < 3 THEN PRINT "BAD L": GOTO 100

F$ = MID* <R*,3)

FOR K = J + 1 TO I

FOR M = 1 TO LEN (T*(K)> - LEN <F*) + 1

IF F* <= MID* <T*<K),M, LEN (F*) ) GOTO 9070

NEXT M: NEXT K

PRINT "NO FIND": GOTO 90

J = Ks GOTO 6300

REM

REM **********************

REM HELP USER

REM **********************

REM

HOME

PRINT : PRINT SPC ( 9):"TEXT EDITING PROGRAM"

+ MID* (T*(K>,2>

A TRANSLATED "N"
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6370 
6374 
6375 
6378 
6380 
6385 
6390 
7000 
7001 
7002 
7003 
7004 
7006 
7008 
7010 
7012 
7015 
7020 
7030 
7040 
7050 
7060 
7070 
7080 
7090 
8000 
8001 
8002 
8003 
8004 
8005 
8010 
8015 
8020 
8030 
8040 
8050 
8060 
8100 
9000 
9001 
9002 
9003 
9004 
9007 
9010 
9020 
9030 
9040 
9050 
9060 
9070 
9400 
9401 
9402 
9403 
9404 
9405 
9407 

FOR K = J TO I 
REM IF PERIOD SKIP A lINE 
IF T$( K) = "." THEN PRINT 
IF lEFT$ IT$ (K) , 4) = " 
PRINT T$( K) 
NEXT 
PRINT D$;"PR#O", GoTo 6100 
REM 
REM 
REM 
REM 
REM 

******************* 
SAVE FILE 

******************* 

COMPUTE! 

GoTO 6385 
" THEN T$ (k:) -

IF lEN (R$) > 2 THEN GoSUB 450,Z$ = 
IF lEN (Z') < > 0 THEN 7015 
PRINT , INPUT "FILE NAME ?"; Z$ 
IF lEN (ZS) = 0 THEN 7010 
PRINT D$!"OPEN",Z$ 
PRINT DS;"DElETE";Z$ 
PRINT D$,"OPEN "; Z$ 
PRINT DS; "WRITE", Z$ 
PRINT I 
FOR J = 1 TO I 
PRINT T$(J), NE XT 
PRINT D$; "CloSE",Z$ 
GO TO 90 
REM 
REM 
REM 
REM 
REM 

********************* 
RELATIVE MOVEMENT OF 

********************* 
POINTER 

January, 1982. Issue 20 

I. I' + MID !~ IT$ (1<) ,2) 

IF R$ <: > CHR$ (110) THEN 8030, REM A TRANSLATED "Nil 
J = J + 1 

IF J > I THEN PRINT "EOF,"; I," lINES", GoTo 90 
TS = T$(J), GoSUB 350, GoTo 100 
V = VAL ( MID$ (R$,2) 

IF V + J > I OR V + J <: 1 GoTo 8100 
J = J + V 
T$ = T$(J), GoSUB 350, GoTo 100 

PRINT "MOVE TOO BIG", GOTO 100 
REM 
REM 
REM 
REM 
REM 

********************** 
lOCATE STRING 

********************** 
IF lEN (R$) < 3 THEN PRINT "BAD l", GoTo 100 

F$ = MID$ (R$,3) 
FOR K = J + 1 TO I 
FOR M = 1 TO lEN (T$ (K» - lEN (F$) + 1 
IF F$ = MID$ (T$ (K),M, lEN (F$)) GO TO 9070 
NEXT M, NEXT K 
PRINT "NO FIND", GoTO 90 

J = K, GOTO 6300 
REM 
REM 
REM 
REM 
REM 
HOME 

********************** 
HELP USER 

********************** 

PRINT , PRINT SPC ( 9); "TEXT EDITING PROGRAM" 
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9410

9415

9420

9425

9430

9435

9440

9445

9450

9460

9505

9510

9515

9520

9525

9527

9530

9535

9540

9545

9550

9555

9560

9565

9570

9575

9580

9585

9590

9595

9600

9605

9610

9615

9620

9625

9630

9635

9640

9645

9650

9651

9653

9655

9660

9665

9690

9695

PRINT : PRINT "EACH SINGLE CHARACTER INSTRUCTION SHOWN"

PRINT "BELOW IS TO BE FOLLOWED BY A SPACE AND"

PRINT "AND THEN ANY NEEDED PARAMETERS."

PRINT : PRINT "TO START A NEW FILE, PUSH RETURN WHEN"

PRINT "YOU ARE PROMPTED FOR THE FILE NAME."

PRINT "YOU MAY THEN ENTER YOUR TEXT FILE LINE

PRINT "BY LINE. WHEN DONE, PUSH RETURN AGAIN"

PRINT "TO ENTER THE EDIT MODE.

PRINT : PRINT SPC( 4);"** PUSH ANY KEY TO CONTINUE **"

GET G$

HOME

VTAB 2s HTAB 10

PRINT "TEXT EDITING PROGRAM"

PRINT : PRINT "CODE FUNCTION"

PRINT : PRINT " I INSERT NEW LINE OF TEXT"

PRINT " "."BEHIND THE PRESENT LINE"

PRINT : PRINT " C CHANGE THE FIRST STRING TO "

PRINT SPC( 9),"THE SECOND, USE /'S TO"

PRINT " ","SEPARATE STRINGS"

PRINT : PRINT " A"; SPC( 7);"APPEND STRING TO END OF LINE"

PRINT " ","LEAVE 1 SPACE BETWEEN"

PRINT " '\"THE A AND THE STRING"

PRINT : PRINT " D"; SPC( 7)3"DELETE 'N' LINES, IF N OMITTED,";

PRINT " ","JUST THIS LINE IS DONE"

PRINT : PRINT " P"; SPC( 7);"PRINT 'N' LINES FROM HERE"

PRINT " 'V'UBE p* TO LIST ALL"

PRINT : PRINT SPC( 6);"** PUSH ANY KEY TO CONTINUE *♦"

GET G$

HOME : PRINT s FRINT "CODE FUNCTION"

PRINT " S"; SPC( 7);"SAVE FILE WITH NAME ENTERED"

11 'V'lF NO NAME IS ENTERED"

","USE ORIGINAL FILE NAME"

PRINT " N"; SPC( 7);"NEXT LINE +/- NUMB IS PRINTED"

PRINT " L"; SPC( 7);"LOCATE STRING FROM HERE"

" ","TO END OF FILE"

PRINT " Q"s SPCC 7);"QUIT"

PRINT " F"; SPCC 7);"FIND STRING AT START OF ANY"

11 ","LINE FROM HERE TO END"

PRINT " R"; SPCC 7);"RETYPE PRESENT LINE"

PRINT " H"; SPC( 7)|"HELP PROVIDED VIA THIS LIST"

PRINT SPC( 7);"** PUSH ANY KEY TO CONTINUE **"

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

GET G*

HOME : PRINT : PRINT "CODE FUNCTION"

PRINT : PRINT " E"; SPCC 7):, "NAME FILE TO BE EDITED"

PRINT : PRINT "<CR)"S SPC( 5)S"USE CARRIAGE RETURN TO

PRINT SPCC 9);"ENTER INPUT MODE"

PRINT : PRINT : HTAB 5: PRINT "** PUSH ANY KEY TO CONTINUE **"
GET G$: GOTO 100

Dealers - Reserve your copies of
COMPUTEls first Atari and PET/CBM books

today. Call 919-275^9809 for ordering information
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9410 
9415 
9420 
9425 
9430 
9435 
9440 
9445 
9450 
9460 
9505 
9510 
9515 
9520 
9525 
9527 
9530 
9535 
9540 
9545 
9550 
9555 

PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
GET G$ 
HOME 

: PRINT "EACH SINGLE CHARACTER INSTRUCTION SHOWN" 
"BELOW IS TO BE FOLLOWED BY A SPACE AND" 
"AND THEN ANY NEEDED PARAMETERS." 
: PRINT "TO START A NEW FILE , PUSH RETURN WHEN" 
"YOU ARE PROMPTED FOR THE FILE NAME." 
"YOU MAY THEN ENTER YOUR TE XT FILE LINE 
"BY LINE. WHEN DONE, PUSH RETURN AGAIN" 
"TO ENTER THE EDIT MODE. 

PR INT SPC ( 4);" ** PUSH ANY KEY TO CONT INUE **" 

VTAB 2: HTAB 10 
PRINT "TE XT EDITING PROGRAM" 
PRINT PRINT "CODE FUNCTION" 
PRINT : PRINT " I INSERT NEW LINE OF TEXT" 
PRINT " ","BEHIND THE PRESENT LINE" 
PRINT : PRINT " C CHANGE THE FIRST STRING TO " 
PR I NT SPC ( 9)," THE SECOND, USE I' S TO" 
PRINT" ","SEPARATE STRINGS" 
PRINT PRINT" A"; SPC( 7); "APPEND STRING TO END OF LINE" 
PRINT" ","LEAVE 1 SPACE BETWEEN" 
PRINT" ","THE A AND THE STRING" 
PRINT PRINT" D"; SPC ( 7); "DELETE 'N' LINES, IF N OMITTED , "; 
PRINT " ", "JUST THIS LINE IS DONE" 
PRINT PRINT" P"; SPC ( 7); "PRINT 'N' LINES FROM HERE" 
PRINT" ","USE P* TO LIST ALL" 
PRINT PRINT SPCC 6);"** PUSH ANY kEY TO CONTINUE **" 
GET G$ 
HOME : PRINT : PRINT "CODE FUNCTION" 
PRINT PRINT" S"; SPC( 7);"SAVE FILE WITH NAME ENTERED" 
PRINT " "," IF NO NAME I S ENTERED" 
PRINT" " ," USE ORIGINAL FILE NAME" 
PRINT PRINT " N"; SPC ( 7); "NEXT LINE + / - NUMB IS PRINTED" 
PRINT PRINT" L"; SPC( 7);"LOCATE STR ING FROM HERE" 
PRINT " ", "TO END OF FI LE" 
PRINT 
PRINT 
PRINT " 
PRINT 
PRINT 
PRINT 
GET G$ 

PRINT II QII; S PC ( 7); UQUIT" 
PRINT" F"; SPC( 7);"FIND STRING AT START OF ANY" 
","LINE FROM HERE TO END" 
PRINT" R"; SPC ( 7); "RETYPE F'RESENT L INE" 
PRINT" H"; SF'C( 7); "HELP F'ROVIDED VIA THI S LIST" 
PR I NT SPC ( 7); " * * F' IJSH AN Y kEY TO CONTI NUE * * " 

HOME : PRINT : PRINT "CODE FUNCTION" 
PRINT : PRINT " E"; SPC ( 7); "NAME FILE TO BE EDITED" 
PRINT , PRINT "(CR)"; SPC ( C:;) : "US~, CARRIAGE RETURN TO 
PRINT SPC( 9); "ENTER INPUT MODE" 
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9560 
9565 
9570 
9575 
9580 
9585 
9590 
9595 
9600 
9605 
9610 
9615 
9620 
9625 
9630 
9635 
9640 
9645 
9650 
9651 
9653 
9655 
9660 
9665 
9690 
9695 

PRINT: PRINT: HTAB 5 , PRINT "** PUSH ANY kEY TO CONTINUE U" 
GET G$ : GOTO 100 © 

Dealers - ReseNe your copies of 
COMPUTErs first Atari and PET/CBM books 

today. Ca ll 919-275-9809 for ordering information. 
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COMPUTE! OVERVIEW:

Individual

Tax Plan

The "Individual Tax Plan" program by Aardvark

Software, Incorporated is a highly sophisticated

piece of computer software for the Apple computer

system (II or Plus) with at least 48K of RAM and

two disk drives, DOS 3.3 or PASCAL. It also nicely

lends itself to the computerist who, in essence, does

not have a working knowledge of computers. As

long as the manual is at least previewed, one will

not have any trouble running this program.

It is a well-designed, easy to use system for

comparing different filing alternatives in order to

minimize the income tax liability for an individual

taxpayer. It does an effective job of allowing a

comparison of numerous different tax preparation

schemes at one time. It does not, however, do all of

the work and calculations necessary to complete a

tax return. Perhaps a better name for the software

package would have been "Individual Tax Com

parison Scheme."

Up to five alternative tax preparation schemes

may be entered at once. One alternative, for exam

ple, could include income averaging with schedule

G while others could compare filing jointly vs.

filing singly for a married couple. Side-by-side

comparison of the calculated taxes for each of the

alternatives is effectively done by the program.

The program is only of value, however, after an

individual has calculated many of the numbers that

belong on the tax return. For example, tax credits

is a single item to be entered. The taxpayer (or tax

return preparer) must determine the tax credits

for child care expenses and energy-saving expenses

(each a percentage of actual expenses and each

subject to dollar limitations and other limiting

factors), and add them together. This sum is the

value that is entered into the "Individual Tax

Plan."
It should be stressed that this program is not

oriented towards layman use, but towards the tax

professional, who lias had previous tax preparation

exposure. To effectively use this powerful tool one

must have a working knowledge of possible tax

alternatives to pursue.

Updates

Should changes in federal tax law occur in a ca
lendar year, Aardvark Software will make available

revised programs reflecting these changes. Revi

sions will cost $50.00 and can be obtained from

local Aardvark Software dealers. Annual updates

reflecting changes in tax law and including program

enhancements will be made available on or before

November 1st of each calendar year.

Back-up copies of the included program and

data disks are allowed using the standard Apple

copy program. You should be able to save between

50 and 75 Tax Plan cases on each copy of the data

diskette.

Using The Program

During operation of the program the user enters

data for up to 74 categories, such as filing status,

interest, charitable contributions, and "long term

capital gains-post 6/8/81." Unfortunately, the doc

umentation does not follow' the program exactly in

the identification of the different categories. Items

12 through 32 are misidentified, most of the

numbers being off by one. Once the changes are

marked on two of the four pages which identify

the various categories, there is no difficulty finding

the various items, but the problem should never

have occurred.

For each category a value can be independently

entered for each alternative, or programming

options can be used to calculate values for different

alternatives. For example, if Si 0,000 is entered for

the first filing alternative, then the remaining

alternatives are calculated by the program at 20%

increments by simply entering "P20" for percent-

20. Other options include "X" if only the next

alternative is to be calculated on a percentage basis

or "I" for "increment" if all subsequent alternatives

are to differ from each other by a specific dollar

amount.

After all of the data is entered, the program

lakes a few seconds to calculate the taxes for all of

the alternatives. Any two alternatives (in any order)

may be printed as hard copy for easy comparison

of the alternatives in different columns. In a strange

departure from the easy to use options, here "999"

must be entered to indicate that the numbers of all

of the desired options have selected. RETURN

would have been far easier to use.

Flexibility

One of the strengths of this software package is the

ease with which a user can move from one part of

the program to another. From a main menu single

digit numbers are used to reach further menus

which identify specific activities. Several options

are offered for moving from category io category

for data entry. To "select" a specific category "S"

can be typed followed by the number of the cate

gory. To move "forward" to the next category "F"

is used and "B" is used to "back up." For many of
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COMPUTE! OVERVIEW: 

Individual 
TaxPlan 
The "Individual Tax Plan" program by Aardvark 
Soft wa re, I ncorporated is a highl y sophisti cated 
picce of computer software for the Applc compute r 
s)'stem (I l or Plus) with atieast4S K of RAM and 
two disk drives, DOS 3.3 or PASCAL. It also nicely 
le nds itself to the computerist who, in essence, does 
not have a wo rking know ledge of computers. As 
long as the manual is al leasl previewed, one will 
not have an y trouble running this program. 

It is a well-designed , easy to use system for 
comparing different filin g alternati ves in order to 
minimize the income tax liabi li ty fo r an ind ivid ual 
taxpayer. It docs an e ffecti ve j ob of allowing a 
comparison o f numerous diffe renllilx preparation 
schemes at one timc . It does not, however, do a ll of 
the work and calcul ations necessa ry to com plete a 
tax return. Pe rhaps a better name for the software 
package wou ld havc been " Individual Tax Com
parison Scheme."' 

p to fi ve alternative tax preparation schemes 
may be entered at once. One alternativc, for exam
pic, could include income averaging with schedule 
G whil e others could compa re fi ling jointly vs. 
filin g singly for a marr ied couplc. Side-by-side 
comparison of the ca lculated taxes for each of the 
alternatives is effectively done by the program. 
T he program is onl y of va lue, however, after an 
indi vid ual has calculated many o f the numbers that 
belong on the lax return . For example, lax cred its 
is a single ite m to be ente red. The taxpayer (or tax 
return prepareI' ) must d etermlJl e the tax credIts 
for child care expenses and energy-saving ex penses 
(each a percentage of actual ex penses and each 
subject to dollar limitations a nd othe.r limiting 
facto rs) , and add them together. ThIS sum IS the 
va lue that is entered in to the " Individual T ax 
Pla n ." 

It should be stressed that this program is not 
o rie nted towards la)lm an use, bUllowards th e la~ 
pro fessional, \\'ho has had prev io us lax I?reparall on 
exposure. To e ffecti vely use this powerfu l tool one 
must ha,·e a working knowled ge of posslblc tax 
alternatives to pll rsuc. 

Updates 
Should changes in federa l tax law occur in a ca
lendar yea r, Aarcl\·ark Software WI ll ma ke ava tl able 

revised programs reflecting these cha nges. Revi
sions will cost $50.00 and can be obta ined from 
loca l Aa rd vark Software dca lcrs. Annual updates 
re fl ecting changes in tax law and includ ing program 
enhancements wi ll be made ava ilable on or before 

ovember I st of each ca lendar yea r. 
Back-up copies of the included program a nd 

data disks a re allowed using the standard Apple 
copy program. You should bc able to savc be tween 
50 and 75 Tax Plan cases on each copy ofthc data 
di skette. 

Using The Program 
During operation of the program the use r e nters 
data for up to 74 categori es , such as filin g sta lUs, 
interest, charitable contributio ns, and "lo ng tern1 
capital ga ins-post6/S/S I ." Unfortunately , the doc
ume nlalio n does not follow th e program exactl y in 
the identifi cation ofthc d iffcrent categorics. Iterns 
12 through 32 a re misidc ntified , most of the 
numbers being off by o ne. Once the changes a re 
marked on two of the fou r pages which idcntify 
the various categories, there is no difficu lty findin g 
thc va rious items, but the proble m should ncvc r 
ha \Ie occu rred. 

For each category a va lue can be inde pendentl y 
entered fo r each alternative. o r programming 
options can be used to ca lcul ate valucs lor differe nt 
alternati ves. For ex,!mplc, if $ 10,000 is cnte red for 
the fi rst filing alte rnative, then the remaining 
a lternatives are calculated by the program al 20% 
increments by simply ente ring "P20" for percent-
20. Other options include "X" if onl y the next 
alternati ve is to be calculated o n a percentage basis 
o r "I" for "in crement" ir all subseque nt alt ernatives 
are to differ from each othcr by a specifi c doll ar 
amo unt. 

A fter all of the data is entered , the program 
takes a few seconds to calcul ate the taxes fo r a ll of 
the alternatives. An y two alternatives (in an )' order) 
may be printed as hard copy for easy compari son 
of the alternatives in different colu mns. I n a strange 
de pa rtu re from the easy to use options, here "999" 
must be entered to ind icate that the numbe rs of a ll 
of the des ired options have selected . RETU RN 
wou ld have been far easie r to use. 

Flexibility 
One of the strengths o f this software package is the 
casC with which a user ca n move from OIl C pan o f 
the program to ano the r. From a main menu single 
d igit numbers are useclto reach furth er IllCI~U S 
which identify specific act ivities. Several optIo ns 
are offered for 1110,·ing from category 10 cmegor)" 
for data e ntry. To "sclect"' a specific calego ry ·'S·' 
Ca n be typed fo llowed by the nu mber of I hc cate
gory. To move "fo rward" to the nex t ca tegory "F" 
is used a nd " B" is used to "back up ." For lIl any of 


